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[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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[0005] Unfortunately, it may not be desirable to administer vaccinations into every egg
contained within an egg flat. For example, clear eggs are eggs that do not contain an embryo and,
thus, may not subsequently hatch as a chick. Clear eggs are conventionally removed prior to in
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
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[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 female 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
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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



pi cker is configured to engage the egg when in the

second | ocation and renove the egg fromthecarrier
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| ocation; nmeasuring a length of tinme that the optica

path is bl ocked when the egg picker is noved from
[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;
measuring 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



the first location to the second | ocation and back
towards the first |ocation; and generating a signal
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optical path is blocked, thereby identifying that the
egg picker is not operating properly. [0013] In sone
enbodi ments, a signal is generated that indicat es t hat
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bl ocked is |less than a predeterm ned l ength of tinme. A
properlyi gnal may be generated that indicates that an egg has
been renoved fromthe carrier when the neasured | ength
of tinme that the optical path is blocked is greater
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[0013] dmrbaé erebadiments, aadignatrisi generetied that xdicates the po eggshas eot been
generating a signal that indicates that the egg has
removeddionh derarrrorhenl termensiiteé langthrofeime thaQhedptidabmatidisrbdocked is
ot her enbodi nents of the present invention, an

less thadRRRERteidedNedBMBMIME 228 88al a9 PeBn@6IGd Gk fid@ates that an egg has
i ncl udes an egg picker that is novable between a first

been relfv8d rOR (ANChrAeSPRANHe {n‘égﬁi'édqgngtﬁ‘ of PRt aft th@%ptlcal path is blocked
relationship with an egg in the carrier, i ght

is greatg%t‘ﬂ%g SR pt ﬁt @Qfﬁngtﬂp Ztﬁﬁu 5 nds%m%fe &JQ inféhls, hﬁlaﬁﬁ‘ ?stactlvated in

ong ove an Cross e carrier,
and a_ |ight det GLOn gRASI B0 0 osite
respongif g%%tﬁg@ SnEGaGRaBRE bl PE e A5 PR e Bl ¥ carricr
the egg when in the second | ocation and to renove the
egg fromthe carrier when noved fromthe second
cation to the first Iocat| on. The |i ght detector S
[0014] é@mrdglart@ atheperrbedimerts af the pgrsentanventiem apaaparetHefor rpeving
path is bl ocked when the egg picker is nmoved fromthe
eggs frém pe £gg crrder includes antegg piskorthatl ivmavitdabetwderbatikst togaiiondand a
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second $dcgti@l intcbatactinghietgivaship 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.
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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 towards the first location.
The camera is configured to measure 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 to the first location.
The camera generates a signal that indicates whether or not the egg has been removed from the

carrier based on the length of time the optical path is blocked.

[0017] In some embodiments, a signal is generated by the camera that indicates that an egg has
not been removed from the carrier when the measured length of time that the optical path is

blocked is less than a predetermined length of time. A signal may be generated by the camera
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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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[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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in thé egg carrier varies the predeterm ned anmount

cmﬁenff0”1the egg count nunber. The appar at us may further
i ncl ude an al arm comuni cating with the control device

and being activated by the generation of the signal.
te the er.to

vz LSS AB) g B R b SARAGRLP S Busbercr
egﬁingggzcarrier varjes the predeterm ned anount fromthe

g SATter Nemesdhe praddentinedangnat fromdhe pag coynt penbeg g The

pi cker. Further, the signal my )
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 carrier 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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indicate the correl ated egg picker is malfunctioning.

Addi tionally, the nunber of eggs in each row or colum
w@Roovis9segg carrier is used to determ ne when BEEUS2008/077274

nunber of eggs in the egg carrier varies the

predet erm ned anmount fromthe predeterm ned egg count

nunber for the egg carrier. Further, a nunber of eggs

m ssing fromthe egg carrier before the egg picker

en es the specified e b sed to,determne
reflctif R BRG dedsi s R R PRa PR A S e’ BfeGiofl P Sstem
devi ce b osi ti oned aboye the. egg.carrjer, and
transpYRS GRPELEY O PRERTIER age WHOH UL RiOTRAceH e s rarker gfer
determ ni ng the nunber of eggs in the egg carrier. The
removl of sregified pagshy the geg pickwd Jh@gvté@tom\ﬂ@vm 1y deteelcthopymber of
. The apparatus may further include a noveabl e conveyor
eggs iInArowdmtha eggouter anthe geprarrial meves phstdlggdatestion dedca @ at he
specified | ocation adjacent the egg picker after

predetarmimpd adte of syepdcThé ehtrebdryideymdyhmloatpte ppadition in Thesegg carrier for
detection device may detect the nunber of eggs in a

each egdpaindichcH dipt@ IGtation In thE e@Scakie de@otct B thedetdTHYE 8cvd@S The
the detection device at a predeterm ned rate of speed.

control H3GicE BAY frg@ﬁergt@‘ﬂilé?s@gr{m%h&@&? oHi€kePhBARisbddOR 1dakt thBRe8IY
carrier for each egg and each enpty location in the

egg carrier detected by the detection device. The
control device may generate the signal when an egg

' ' d | . 0. h
o021 5580 DR R B R B 9S8O0 e o s

nven

. | functi.oning e i.gcker includes the steps of: L
includel i % af T T EREPITIST REEROLS M ST gheaidoggtion in

second locatjon in contacting relationship with an_egg
contacting relatienshincuith prFes iNHE gy eATHFTe isieeB RICkET ReMF piipwgd foengage a

_.engage a specified egg when in the second | ocation and

specifiqdeg avhsn én theseennd dodatienlanstfg rémeyvn thp spasifiediegg fiptvethe carrier when

noved fromthe second | ocation towards the first
moved fromathe sevpnd btcetdn togyamls thenfivstr locdtioepdygediting tamembegigpf eggs in the egg
carrier using a detection device; comparing the number of eggs in the egg carrier with a
predetermined egg count number for the egg carrier using a control device electrically

communicating with the egg picker and the detection device; and determining when the number

of eggs in the egg carrier varies a predetermined amount from the egg count number using the

control device.

[0025] In a related aspect, the method further comprises generating a signal using the control
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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carrier using a detection device; conparing the nunber
of eggs in the egg carrier wwth a predeterm ned egg
w@owam3gsember for the egg carrier using a contPOI/US2008/077274
device electrically comunicating with the egg picker
and the detection device; and determ ning when the
nunber of eggs in the egg carrier varies a
predet erm ned anount fromthe egg count nunber using
t he. control  device. 02 In arela
the cegi et 1 PR Sl iRRNo ! ehBicRet Rt e GREn dﬁ%wwﬁ%@e
tro] device |nd|cat|ng en the nunber of eg
numbeg #Qegéwt 558 I Feresthe RedpieapasEImoTHe g‘OHh‘Ba REE ?quahﬁlumber
t he egg count nunber, hi a further rel ated aspect, the
and thermignabiadicaingatleastonrsrcorelsted seg picketiin greHundiggingarinp gethod may
at least one of a plurality of egg pickers using the
further compriss! thelstopson: pésigroninpshedetbuion dlbvieggwvie the dug cenigr, and the
carrier varies the predeternm ned anount fromthe egg
detecti@ndenicehavibg tn optichl syseens iagd détetnniding alid mgntadr of egpstin theegg carrier
correl ated egg picker is malfunctioning. The method

using tHERptitAIsLemn. TRERIEISR thilefufth@fificlfde theSsps wmsrwonﬁﬁgeme detection
detection devi ce above the egg carrier, and the

device Qﬁ;v@ el 2B IRk GRd Iﬂ{%\’deﬁ&tl@ﬁ‘ d&Rtd 1ﬁéﬂ1d1§§ §1t1 8PficalBftem including

determ ni'ng t he number of eggs In thé egg carrier
t
photoddiSi9 d%**c‘?ﬁﬁ’s?é% 8 pu b8 & Sk B Bk M Slogetectors.
abov g S L ier det ect i i on
tso, iR Eod iy ERfg B %e}geaﬁm ek Sty BRebEtdiop grocata
nS| 9.t he numjer o s in the egg carri
Spwﬁ%srﬁtﬁ@ Qpiﬂ% B dwihes ! udm%g'ﬁula&%am ﬁlwagﬁemfa for each
novi ng a plurallty of egg carriers past the detectiogn
cgg andragh empilogatiop di fiiciceg caraedabictaddudhe detpeionulpvice peipg the control
i nclude calculating a position in the egg carrier for

device. clstrontygl demite aeayrgeaerpteythe ggrel wdian iameggm'c]gqy@a@miqsedgat least two
detected by the detection device using the contro

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

control device receives data from the detection device for calculating the number of eggs in the
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device. The control device may generate the signa
when an egg picker has m ssed at |east two eggs.
WO 0®20395h anot her aspect of the invention, a BYBUSWS/ 077274
for detects a mal functioning egg picker. The egg
pi cker is novable between a first |ocation and a
second location in contacting relationship with an egg
in an egg carrier. The egg picker is configured to

h d |
ceg cafig R DuP BV B Fde UGG Y mitEnaT lPon U Glrehef s o
) f th d | t to the f
Predetemaea? Peﬁgrm,&m&grg ?@ﬂmao ?&éc%}nvﬁ@%?qr lrrgeg&' %E{P&th‘orontml

gs in the eqgg carrier when the egg carrier is in
device g@@rﬂt% %%Bnabwgtoaw whemibe srmperof eges 1pithaqeg. camics am%he
device electrically comunicates with and nonitors the
predeteggiged poRrent feondtheleag deunt oninber. déwe icensrol Tedceemralasés the egg carrier
devi ce receives data fromthe detection device for
to at lexshbraudggtpickgr when thembmberodf eggom theedghvantyy verdsrthepreddtrined
control device determ nes when the nunber of eggs in
amounttffin €@Egg a6t Bimber; hbtha sighaldadtifies medgapiouer A rontable
predet erm ned egg count nunber for the egg carrier.

conveya_ﬂ’s%/st‘éﬁrr’&dh%org%ﬁg CHriRNS TR BeciflePloditRdh adjidém atd ék% pii@Pafter

hé nunmber of €ggs in the egg carrier varies th

removaPB @él @@cﬂ,g é@t iflepm t he egg count nunber. The

ates the egg carrier to at |east

one egg plcker when the nunber of eggs in the egg
carrier varies the predetepni ned anount fromthe egg
oun nber, . and th ignal identifies the e
10027 a&pﬁ%«}mﬁé@n&ﬁw@rs%mwg% erﬁlmrfgwarrlgaqgﬁg}mh the
carrlers to the ecified | pcatjon adj acent the eg

control gevigepndetngrach by thereengsatiqnrafdle depgd bhe detectiop gevwe may

i cker. £0027] hi a rel ated aspect, the system further
detect t hes efeggs imp mowrincihawacarter qqghq,@ggh:ameg 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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control device and being activated by the generation

of the signal. The detection device may detect the
wWonobessef eggs in a row in the egg carrier asPChESw$077274

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 location in the egg carrier detected by

ection devic The control. deV|
10029) SR F b e o el ca i abO e ek Toat o p e o
| east two eggs. BRI EF DESCRI PTI ON OF THE DRAW NGS
[0028] These and ot her objects, features and
advant ages of the present invention will becone
[0030] &HpoAeista top plentvirey ¢foin apgiflagcensaining egesdbereini pt i on of
illustrative enbodi nents thereof, which is to be read

in connection with the accorrpanyi ng draw ngs, in

whi ch:[0029] FIG 1 illustrates a conventional device
[0031] FOG. 2Bemwsideyieggbtht eggflarofdiig 2 taken dlG3tles EB@B;2A | s

a top plan view of an egg flat containing eggs

therein; [0031] FIG 2B is a side view of the egg fl at

of Fig. 2A taken along lines 2B-2B; [0032] FIGS. 3A-3C

[0032] FI@S AA-4€ ahd hNSIC ALS AR HARAS ﬁﬂﬂa@%ﬁﬁ %rt&tefnﬂfmng if eggs

determning if eggs designhated for renoval froman egg

des1gnaft%d%¥1%ﬁx\é)?%1§gcﬁ1? ah @%H??fgﬁ@ﬁftﬁ% 6%?&‘:’9' %%&ngfga gp@g e BiThents of

the pred tu‘s;é rlate nmet hods and apparatus for determning if
P g&glg d’égflgnat ed for renoval froman egg flat have been
renmoved, according to other enbodi nents of the present
invention [0034] FIG 7 is a top plan view of an egg

at wth a Iurallta/ i ght sources positioned on
[0033] BK‘ES 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;
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side thereof, and a plurality of light detectors
positi oned on an opposite side thereof, in accordance
wWowRak/03wsee enbodi ments of the present inventi oPCT/PSDBSG)77274
FIG 8 is atop plan view of an egg flat with a
plurality of cameras positioned on one side thereof,
i n accordance with sone enbodi nents of the present
invention;[0036] FIG 9 is a block diagramof an egg
o j ' ; [ t .
[0036] Fgg %rcssd Bi&cicHEd s or 8 8@% }%18[;%]5&2 F%&ﬁ,&%@ﬁﬂg?&%ﬁ e Qhbodiments

resent I nvention; s a
tional. view of an egg pi cking apparatus including
Ofﬂwfgggéﬁéggﬁgﬂ’device according to an enbodi nent of the
invention; [0038] FIG 11 is a detail view of the egg
pi cker apparatus shown in FIG 10 including egg flats;
and ggDSQ FIG 12 is a block diagramof an %gg _
[0037] 5iG ki iaﬁ%fn& sleyational iy af Ayeaeidnngnpemtusanaluding e detection
. present invention enploying the detection device of
device aevordingtoantenibedisrant ofthe howntiom FI GS. 10 and 11.
DETAI LED DESCRI PTI ON OF THE | NVENTI ON [ 0040] The
present invention now is described nore fully
hereinafter with reference to the acconpanyi ng
[0038] BI@W INga detall vidw efthpegS sickes dpgarhrasliismnmtis FO6. tohn8cluding egg flats;
i nvention are shown. This invention nay, however, be
enbodied in many different fornms and should not be
construed as limted to the enbodi nents set forth
herein; rather, these enbodi nents are provided so that
this disclosure will be thorough and conplete, and

[0039] Hél 12fi§'la lb%cﬁ ﬁﬁ‘éﬁ% Bth %h esg%o c()ecegsfingt shy%telrnna\t/c%(r)]rtdin%% talcl) embodiment of

and

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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those skilled in the art.[0041] Like nunbers refer to

i ke el ements throughout.
wo iooksssess of certain |ines,

In the figures,
| ayers,

t he
conponent BCT/US2008/077274

el ements or features may be exaggerated for clarity.

Broken lines illustrate optional

features or

operations unl ess specified otherw se. Al
publications patent applications, patents and other
L
o SFSHENEEF TR LSRR BB, OSSR R G By

d h
ine Y FugP e SRS fgatﬁtﬂs et

of the inventi

e SradefEied igecPraseplne

sed herein,

1llustrage qp&apaj?eqﬂgpw opgr-atlonsaqp esg ﬁaeonfu geotherwise; "h]tl gp,lg@athr@, patent
include the plural forns as well, unless the context
applicaipgs, patonts,fad @Hteééef@?lli?@ﬁ meg@oneldthevwn fre recofneratetbherein by reference
understood that the ternms "conprises" and/or
in theirepivepies. si ng, " when used in this specification, specify
the presence of stated features, steps, operations,
el enents, and/or conponents, but do not precl ude the
presence or addition of one or nore other features,

[0042] The psmireiyaiseORein ¢ RFERPhrpdse BPASREIbifg pﬁﬂ&il@tlf engfdaiiﬁémts only
I NCl udes

t hereof. As used herein, the term "and/or'
and is rRMtEHAL] B be lﬁﬁﬂfﬂ% BRthk @I%nﬁém M&1s8d hdFBiEthekin ?ﬁlﬁr forms "a", "an"
aSSOC|ated |isted itens. used her el n, ases suc

and "thél rare P’S&%&é& I’Ebnlt%ggl?tg?teht P J@%ﬁdfo;npse{lsvwap

ude”

Rﬁﬁ%ﬁh@&lﬁ%& l(jlg%réy indicates

R A LT S .
) "fron1abo t Xto Y" "fromabout X to
used in iH%EReC icatiqry §pes{Ly i Regsenes sl LlaEs; T, onsrdtiops elggnents,

(including technical and scientific terms) used herein
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
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have the sane neani ng as comonly understood by one of

ordinary skill in the art to which this invention
whetonss20 It will be further understood that tRECTES2008/077274

such as those defined in commonl yused dictionari es,

should be interpreted as having a neaning that is

consistent with their neaning in the context of the

speci fication and rel evant art and should not be

used d cﬁ%r?a&i@g %ﬁgad e rﬁg}g}e%gla# had gg me%m% Fﬁocroglsai% Wrr;]t ShitCtheir meaning

€SS ‘expr ESS ereli n

s or r ctlon escri bed . 1
in the GHLSE RS RGOS A% o P g TR bR i By ez or
overly g%%%ggetngggnlgsgg%yrg@%g@agqﬁgla lq%glfqngfiéﬂ gglg%g&gout@%%]s@astmctlons
W t h, contacthg etc., another elenent, it can be
may nejjbe descripedsin, degail farbrevity sxd/esehaiést ed to, coupl ed with
or contacting the other elenent or intervening
el ements may al so be present. In contrast, when an
elenment is referred to as being, for exanple,
[0044] 'Tdwil et indentvod thaliwhes bh ylemehtas hefelted t0 as belhg esi”| Yattached" to,
connected” to, "directly coupled” with or "directly
"conne€tedt 3Ctdogled Bk, 'esnt &t 'éto dnbBELelahent N cABLAiMBIN B attached
el enents present. It w al’so be appreC|ated by those

to, confdetedkd, dou gl@dtvshfﬁ ALbnthdR g tﬁ@(gtﬁ&een&ﬁélt BPm?eﬁén‘iﬂFég 1¢théntEhay also

feature t i s dispose a Jacent anot her ature
v e AU AL OVERLAR, R ol b P2 ety on
"d“ecﬂt‘fﬁ@aﬁhe oo Rt oo Sfape 3 Bl cumed Hioae SERERY F%fﬁac%ng

descri be one el ement or feature's relationship t
another, HORFEr DRIF Sfedt ipleyvepinereleapepeRresenh dt will AlsorhegpBRCiaied Py dhose of
gures. It will be understood that the spatlal
skill in Fl@l a thytareternnes tanstmeieernd depture that iscHinesed ‘@ilfapent banother feature
orientations of the device in use or operation in
may haweipirtipenthatovetiap orindedigthomnljatenti fedtet. i n t he fi gures.
For exanple, if the device in the

[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 relative 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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figures is inverted, elenents described as "under" or

"beneat h" other elenents or features would then be
wW@eioenswsed “over” the other el enents or featur eBCT/UB2088$/077274

the exenplary term "under” can enconpass both an

orientation of "over" and "under". The device may be

ot herwi se oriented(rotated 90 degrees or at other

orientations) and the spatially relative descriptors

(rotate«#j 5(? ﬁ%grgera S’%\gl O&Ft eorn%rra ﬁ\?{%@é‘f spaugbz Fetl'%:vgld.escrlp}/drs useg herein
. zon | i ke are used hereipn fqr 1. "
mtemrfﬁfff ifagré‘"tg?y é%aﬁ%@e&ﬁ%ﬁ PV sgdoywerﬁygnga? horizontal
indicated otherwise. [0046] It wll be understood
and thelikgare uged Rergnior the pugog of gxplagation ondyw ey specifically ipdjcated
be used herein to describe various el enents,
otherwisenponents, regions, |ayers and/ or sections, t hese
el enents, conponents, regions, layers and/or sections
should not be Iimted by these terns. These terns are
only used to distinguish one el enent, conponent,
[0046] Ttegillde, unteryRbd BHat, 3@BbUgANhd AR 'GIHed N8Ecopl's BRNinay be used herein to
conmponent, region, layer or section. Thus, a "first"

describ€ v SRR kelenfeA P 8818 Ynents G850, ldy@ﬁé%dlgf se%ﬁ@ﬁsl @H@:séjél&'ﬁb&ﬂ§ ed
bel ow coul d al so be terned a "second" el enent,

compmfe [ &?Eﬂg lay %érﬁ%r slecfe%%ﬁ sIRful Bt ok Bihitth b Ase %?ﬁ?.r"[tﬂe&gterms

e teac |ngs e present I nven IOﬂ

are onl)? ﬁs%g W gﬁtln iR ald %ﬁlrgo 3 gp?éorb ‘:fay]gp é usregtéonu n rrel Sagother

resente

elemenh Egl%pé{egg laflb% | (rl;a?ylgg Srtkq%g@%)g qg{lg\dﬁagrsgr em ,gcémﬁ)rogent dreglgn layer or

i ncubat ed and processed within a carrler such as, an
section disgussecpelovricauld ajpgpe desmed priseapyd" Alsmrt. cOMPEBLR, regignHayer or

as seven rows of eggs, with rows of six and seven

section pathayt departing Giemothe idephingaafithe prgepst inventifinaZbmscanews ofiay

operations (or steps) is not limited to the order presented in the claims or figures unless

specifically indicated otherwise.

[0047] As would be understood by one skilled in the art, eggs are incubated and processed
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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be parallel to one another, as in a "rectangul ar”
flat, or may be in a staggered relationship, as in an

WO ofobesss20 f | at . Exanpl es of suitabl e comer ci aPCT/IU81088/077274
include, but are not limted to, the "CH CKMASTER 54"
flat, the "JAMESWAY 42" flat and the "JAVESVWAY 84"
flat (in eachcase, the nunber indicates the nunber of
eggs carried by the flat). Egg flats are well known to

case tplRE eI ST en i P hes s ong B KRS g bifidnpyn v
those o ik it s B kP PO b dotin o 11 at. [ 0049]

The ternms "flat” and "carrier” are intended to be used
I nt erchangeably herein. Moreover, enbodi nents of the
present invention nmay be utilized with any type of

[0048] dbe term "eggpickp! eaders to anydpppefidevine phnablkel dfrgmofing gryegg from the
The term"egg carrier” is intended to include all such

pocket dfan epgarrfer,gucl24s arsegg flak.an vi ew of an exenpl ary egg
carrier 14 containing an array of eggs 12 therein that
is used to illustrate various enbodi nents of the
present invention. Fig. 2B is a side view of the egg

[0049] TRE ferR "4 Hd ThGierPhe ikRIRd & B\Ged iIGShABeBy hdr@S0breover,
Figs. 3A-3C and 4A-4C illustrate nethods and ‘apparatus

emboct s S8 b udrki o B3 SRR Bl il SRR clififined to
£0 _$0 enbodi nents_of the.present .inventipn,, |n Fig. .
transpol R PR F PRy TBY (moges S i mapis PR3 shihfnfbes Fie
. a pluraljty of ickers 116 for each raw of an e .
24 is & plghvicay oy xphe IRy GEaF AL 4 CoRtgminecAn AEPISY EeRRARaRTdhatis
first location (Fig. 3A) and a second_]l ocation in
used to gilisirals vrpepsreabadimmmineihepresenhinveriinne Figy 2B by 4/51de viey ofthe egg
eggs in a carrier 14 (Fig. 3B). In the illustrated
carrier Ehdfdag.Peataken dlenglges 2B-2B.

[0050] Figs. 3A-3C and 4A-4C illustrate 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 iﬂvention 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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pi ckers 116 are individually novabl e between
respective first (i.e., raised) and second (i.e.,
WO 00089320 | ocati ons. However, enbodi nents of tPE&I/US2008/077274
present invention may be utilized with egg renoval
devi ces wherein egg pickers do not nove individually,
i.e., where a plurality or all ofthe egg pickers nove
in concert between first and second | ocations to
: | e . whar, e '
the eg%%\‘?mggfg?l cphcgerrtelgeg\@% firsthQ'sEcohd %cﬁ%&?%ﬁ?@@‘é&gﬁ% r?or example

venment o renoval appara
' t . [ 116 t ' .
e RAELER e H R g TSR B 5 B hocimens
. and I ~atys, 100 ) . ] her |
A TN R LR g

t he various enbodi ments may be individual egg picker
movenept AeEe remexab Arngtates 1 Q0Haoeient: dmethen werdp ££& pisken DG rapvement
) a conbi nati on of egg renoval apparatus 100 novenent
discussgd Herienavith the abrieuggembiodieentsimay boindivishal egg@ddke} movement,
Movenment of an egg picker 116 as discussed herein with
movemeat@fahd eggarembeal wpparaus 1 @riacdéonmeitaion 1 agyt retnionhlt apgarms 100
substantially vertical novenent relative to an egg

moven@af dndénditidual Agg 8lGerl I6kRGvehichet | ocation may be a
| ocation that 1s lateral to an egg carrier. |In other

words, an egg carrier may nove froma | ocation
adj acent an egg carrier 14, engage an egg, and then

00s) EXERBER 358 RGO ARkl LB SEALo LR T G

e fRYSTE R i) LS8 oS B 246 g 1.2

e i S B b AT a5 S s
fromthe carrier 14 when noved fromthe second

carrier gy, gove fopohigeaiioniadiacentiag ey eHen b engpge an pgg; end Hiea gnove back

egg Eiqkers 116 each have a flexible cup 117
to a location that is lateral to the egg carrier 14 to drop the removed egg. Egg picker movement,

thus, is not limited to the illustrated movement in the figures.

[0052] Each illustrated egg picker 116 is configured to engage a respective egg 12 when in the
second location and to remove the egg 12 from the carrier 14 when moved from the second
location towards 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 therewith when subatmospheric

pressure is provided within the flexible cup 117, as would be understood by those skilled in the

art of egg removal devices.
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that is configured to engage and retain an egg in
seated relation therewith when subat nospheric pressure

wo g00popseded within the flexible cup 117, as wecl/tiS1»es/077274
understood by those skilled in the art of egg renoval
devi ces.[0053] A light source/light detector pair 120,
122 is provided for each row of the carrier 14 (see
Fig. 7). The light sources 120 are positioned on one

100531 2 BoupSrat e B ey 124 3 o Rt B ool i 4t e

i respective row of the carrier 14. The |jght detector

Fig. 7>-1T§@%§}°1tesoaff§ﬁ 1+ aregogtonsd wnnssideef thegamst 14 18 Hlfrp P Each

] 14. Each light detector 122 is configured to neasure a

light soueog 20 ewits lighfelangpagh shoypapd peress|argipectpygiraw o the cgaies d4. The
when an egg picker 116 associated with a respective

light detestors $22wae pdsifiersdhontae opposite sldeoéthesarrico 14.Hack Gghirdgtector 122 1s
| ocati on and back towards the first |ocation. [0054]

configural toauaasgt @ lergth &fi time hét a tegectivglight patiricklodidd vdrentan egg picker
light along path 124 that is detected by |ight

116 assd€ibRE tw@th alrdshectitolvii9HovB@Erbmi the ARt 10bAtRmkE theltigcaidlo@iion and
the egg pickers 116 or eggs 12 because none of the egg

back tohkK HSHiLay&tispved downwardly towards the second
| ocation to renove an egg. In Fig. 3B, the second egg

picker 116 is lowered to renove the second egg in the
row (whi ch has been designated for renoval) and the

| exible c J pf..the e | cker..116, bl oc e. .
100541 Fpiietiol it P e SoRERLEAEHG yihh Roge Pl Tk My fygercor
. en t jcker. 116 reaches the second. | ocation
by hgh*ﬁ%&c{q&@%-ﬁ@\gﬁé@%w%}sm blogREdlE s el e g Rk 1167 pres2
the renoved egg can be disposed of. As illustrated in
becausqmage ofthe ogp pickgig hregvpoe dayvnviredly doyvasticthe pecond laspiirikie remove
the light path when the egg picker 116 is at the
an egg. $mEigndB) the a¢cond eggimiclard A6 isownaredro syrpvie thessgeanslsagl i the row
(which has been designated for removal) and the flexible cup 117 of the egg picker 116 blocks
the light path. The egg is engaged by the egg picker 116 when the egg picker 116 reaches the
second location and then moves upwardly to the first location, so that the removed egg can be
disposed of. As illustrated in Fig. 3C, the egg removed by the egg picker 116 blocks the light
path when the egg picker 116 is at the second location. As such, when an egg is successfully

removed from the egg carrier 14, a light path 124 will be blocked as the egg picker 116 moves

downwardly 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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renoved fromthe egg carrier 14, a light path 124 w |
be bl ocked as the egg picker 116 noves downwardly to

W@ b@ssesend | ocati on and then back to the firsPCT/US2008/077274
| ocation. [0055] If an egg is not engaged by an egg
pi cker 116 (i.e., an egg picker fails to renove an egg
froma carrier), the light path 124 woul d becone
unbl ocked as the egg picker flexible cup 117noved

moved §§v‘®’%d?>h§a(sf§$ iigﬁtihq%tt{:ﬁiogﬂé %3&4@%&&@2% S '%%%’illl ?f@%?ﬂ’ Figs. 4A-

sequence, of uns essfully rempving an egg .fromth
4C, the sgglyengs ofupspeceryylliemayiaa en &gE oM 1 sortgid 4 lwléﬁtr%%ﬁfe"gsg
. designated for renpval is not successfully renoved _
illustratef oyhernan qggglesianatedlor rempyal is grt suseassfully ramayed &gmsthe egg carier,
shorter period of tine than when an egg is
the lighs petbasblockedyfor eshovteperitt wf fimterthan wiggnt ancbg; éctuoecessflky feproved.
each row of a carrier 14 can quickly determne if eggs
Thus, thkeKghy dateetdr 129 for eavhvraw ofiaanrier M Eacquickieddterirdmoiy egls designated
based on whether the neasured length of tinme that the
for rembl gl Mav)ad Fact, bed remlseel based &5 Fhtthanth@mesRetiedgih 686ine that the
l ength of time. This predeterm ned period of tinme can

light pa@t@is HRSckBY is! 1888 AnNradter i ed 1810 B AL, THY [Re@teritRd§880d of

pi ckers 116 without the presence of egg Iin a carrier,

' : i all . ;
time caff $€Rery 1M bl b Bohe B O b kTR (ot e prosence
of eoo RIESENL 4 yen ionvigq%g.giggt detectoq 1%2 IS
g8 concfafrbu’r o) nglﬁé? flFalon PLALTeR THRPVE ﬁlaY &4t es whet her
or not eggs designated for renoval in a row have in
fact been renoved based on the length of tine a
respective light path 124 is bl ocked. For exanple, ]
[0056] Ageerdingde soraeerabadiments of thg progenidrvention eaghylight detpeter 122 is
indicates that eggs in a respective row designated for
configurashto\ggherhia weignakihatrindioatesdwhethenoa notoaggs designatedientemiopal in a
measured | ength of tine that the Iight path is bl ocked
row havesn §ace béanrrembedt as@t @diht dngtineftichengspecdle lightpath 124 is blocked.
Simlarly, each
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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light detector 122 can generate a signal that
i ndi cates that one or nore eggs designated for renoval

WO p009/08%2pect i ve row have not been renoved fr oPEHUS2008/077274
carrier 14 when the nmeasured length of tine that the
light path is blocked is |ess than a predeterm ned
l ength of tinme. [0057] Signals generated by a |ight
detector 122 nay be communi cated to a controller for

100, Th contr

to rem S EGH, ﬁi‘e@a@%?ﬂ@aﬁéﬂ% e P A o ROt Y g e s
unsuccgqsgﬁlgﬁextggveeéig <6‘1or %@tslgﬁglé:éﬁ)oa)g& o t]g%lggsbepmny%mtmn when an

renoved, etc. According to sone enbodi ments of th

egg haghess datected peratiaving Rerarsugeesely rrnoved Gamdbe eatienia aght detector
not having been successfully renoved fromthe carrier,

122 cameqrighnicaie b signalrto a2 2laa that bereunes ectivated soiag teotifypameperator of
al arm that becones activated so as to notify an

the unsog@essditlaemoval t Bremplay alaassinalude endiblalalariax esgiblanlarms, alanms on a
i nclude audi ble alarns, visible alarns, alarns on a

user intdfade dssiceftddgith e LEE k@ﬁ@dl MphahnisN®0e&e Foe BRidlle, according to
apparatus 100, etc. For exanple, according to sone

some eRBBAHAR B theQreseMEnnGSE the LV RRoV Appiifis @@@mﬁ? MRUAL a user
apparatus 100 may |nclude a user interface that

1nterfacg'tl§ef? ldgs%ﬁsag?a gfaﬁﬁfahl 1‘3? SF Eﬁ"%go&?ﬁér 1?1@1u81gg ﬁ&(ﬂlre{gg ?'g«iket

egg her el e’ user ter
catlons fro vari o

therem e ec 28 olP%sJeréfﬁcﬁ rs'?iﬁa co&Qu%e}tlgﬁs F‘ S@E%Heg}oglf ﬂélétgde%lg{ors 122
can ind {33 K SN oF BHRIEHEE HLTEETON 1] GUSH] “ERBLUF AR

of the present |nvent|on are not limted to the
unsuccqswl‘uugtrffra@\@é therefstisenent of 1ight source/detector pairs

120, 122. According to other enbodi nents of the

present invention, another set of |ight

source/ detector pairs may also be utilized along the
[0058] Eobeditdeats cfitie preseanineehtion 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, etc.) to confirm that eggs designated for removal

have, in fact, been removed.
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orthogonal to the rows of Fig. 7 having |ight

source/ detector pairs positioned adjacent thereto. In
wW@adwonswsey enbodi ments of the present inventi oOPCHUS2008077274

limted to the illustrated egg pickers 116.

Enbodi ments of the present invention may be utilized

with any type of apparatus configured to renove eggs

froma carrier. In sone enbodi nents, a canera may be

osit.io ahove an carrier . subst.anti al |.

10059) SRR ae RePEoomelpts §rabrinnt firdilerBiizfgbes desithated for

signated for renmoval have, in fact,  been )

removq? By aptobesy)rerayed fFqup a0 e4g AR, acsonding tg othep pipbelimenty of the
apparatus for determning if eggs designated for )

presentipygption angdliestrated. Inglead oftrelight paures/daiectorawirder eaglyrow of a carrier,
carrier, according to other enbodi nents of the present

the illujtrajesirgg semayad apparatss 200 widized ansaptiaal cafmera 130gositioned adjacent each
source/ detector pair for each row of a carrier, the

row (seelHig 8)./Eatk daregg 18 xpositioagaiar @lelside2@heiartiér1d sasdustrated, but
optical canera 130 positioned adjacent each row (see

does ndtklpuird h sepfadtb d61a¢TBY. Eadh3€imieta P3Gk toBMReedd capereen@Ptiedl path
the carrier 14, as illustrated, but does not require a

134 thab SRS R B0 HEINAGERs thERGRicE FABY Sarde3? 1 86isCRORfild: ®ndaBure a length

capture an optical path 134 that extends above and

of time ?Tlefa'i O 8@5%&%@3?% fsgbfloclﬁ% u’h%[ﬁgl:é reg% E’%g?lj 71649 &%b%@ﬂ tlllegﬁrst

asur time i'cal pat

oationf o S gL Pl PR loB eGR4 BebPrR g back t owar ds

the first location. [0060] According to sone
enbodi nents of the present invention, each canera 130
is configured to generate a signal that indicates

[0060] ysearding t@pompem enfs af Y aresent inentieysodl cameral 30gsconfigured
have in fact been renoved based on the length of tine
to genexabeen Bignal dal indéatates 18uthiesoriod eggsdlesiBuated foampheval meciow have in
canera 130 can generate a signal that indicates that
fact beeagegmoved bas¢deapihe langth ofdimettRs bptivat path fi 84 is blocked. For example, each
camera 130 can generate a signal that indicates that eggs in a respective row designated for
removal have been removed from the carrier 14 when the measured length of time that the
optical path 134 is blocked is greater than a predetermined length of time. (Fig. 6 illustrates the
successful removal of an egg). Similarly, each camera 130 can generate a signal that indicates
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 time 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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renoval have been renoved fromthe carrier 14 when the
nmeasured length of tinme that the optical path 134 is
Whh@eksw2t s greater than a predeterm ned | engt PCDS2008/077274
time. (Fig. 6 illustrates the successful renoval of an
egg). Simlarly, each canmera 130 can generate a signa
that indicates that one or nore eggs designated for
renmoval in a respective row have not been renoved from
the carrier 14 when the neasured |length of tinme that
- the optical path is blocked is |l ess than a

predeterm ned length of tinme. § gnals geﬂerated by

[0061] Expbodpmgnts of thespresehy ygntionase potduiitsd te Hedllugtisicd srapgement of
for the egg renoval apparatus 100, to a user

camerap A3 @ (cgeringtadthsr empodiments af the paeserfdyantipgnother set of cameras
above. [ 0061] Enbodi nents of the present invention are

may alsedte dtilized @ddng thetchmiei tdwsshatateaicatadant)egent todthe carreraws of Fig.
130. According to other enbodi nents of the present

8 havinigrtumbiak 080 pésitidned adiaednt dleret@ IR s@fe emyodimsms,kecatterd inaybe
along the carrier rows that are oriented orthogonal to

positiohddb6 v 4l &g Jaft¥¥e tO@Eonfird tha eP@VdRignSBdRIr 238md+3P have, in fact, been
positi oned adjacent thereto. In sone enbodinents, a

removed@Mera may be positioned above an egg carrier to
confirmthat eggs designated for renoval have, in
fact, been renoved. [0062] According to other
enbodi nents of the present invention, the canmera 130

f Fi,gs. 5.,and an be.replaced with ot her t i
100621 Feodif o SipEr Srbodiifreaft e Bra et dniefich, e Emetd Plifordigs. 5 and
configured to nonitor a path abqQve and across _an egg
6 can bg aﬁpﬁf}csﬁ&' W&ﬁ @thes tsf?é%\g&eéecgorﬁ tlﬁﬁww Qﬁt@ctpﬁaﬁca ﬂ@t a%tCﬁnﬁgured
iI's bl ocked when an egg picker is noved fromthe first )
to monites@dtattoaboy e andhecraws@o gag FaEaL andrio measusae kengdyvpd timee thpfehe path is

first location. These detectors may al so be confi gured
blocked whepeaneaggtpickar singmatl fiolathe 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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i ndi cates whet her or not an egg has been renoved from

the carrier based on the length of tinme the path is
Whb@oksws20 [ 0063] Referring to Fig. 9, a bl ock PCHGS2M8/077274

of an egg processing system 300, according to sone

enbodi nents of the present invention, is illustrated.

The illustrated system 300 i ncludes a conveyor system

310 that conveys flats (or other carriers) 14 of eggs

) 12. ..and | i i 20 b d

tive or 1N S IR0 BT Bk BurBEAE A BB Rowr bR RGO T Eee
60,. t hat d i f | | t

removalgglion SiyaRY BBIEASE FealAvEl arFis ) 00,200 SREnped SRAVP dpieg

system 300 al so includes an egg renoval station 330
determmﬁawlp% & OhRPiRgeTdesignated (farcemewal iayehesy & :
(e.g.,live or non-live eggs, etc.) froman egg carrier
14, and an egg processing station 340. Egg renoval
station 330 may include egg renoval apparatus 100, 200
[0064] desarativada btoMeoffegps tieiseonvayed fromtaatiabator tonthe cagidiag station
desi gnated for renoval have been renoved. [0064] In

320 viaahetctveRitsysierh 320, Matiovk 889861 doaveydr Seneyiasly be atizn with
i ncubator to the candling station 320 via the conveyor

embodi®ptsOMReseBnl QP! I, nQ&yi ﬁ%@é%}i@rareswai RAGWITRVhER of skill in
utilized wth enbodi nents of° thé present invention.

the art &%sﬁ@ﬂc‘ft%é'c@gc HEG r ﬁlér in"VPhd caﬁ t%tfbnt3 @?&% ﬁﬁesc'ﬂfvel éggs and

e art an nee e descri erei

o statlen 320 es _|i eggs and

non- hve e S a%@ gesé%‘%é Sane’ t& es |r§rﬁg‘{egie§oé@gj§ Ctmglef) Er enoved from
the carrier 14. [0065] Eggs designated for renoval are
rennved fromthe flat 14 via egg renoval station 330

Verification of whether or not eggs deS|gnated

[0065] Eé&%ﬂﬁ&gnhtﬁ@ for reroya) are repersd framdhedint 14 Vki’é‘rﬁﬁé?‘ﬁﬁ%ﬁl a@tlon 330.
described above. If one ore nore eggs are

Verificatipnof sdistheudt not eggsolesignatedfop pemenabhave, in fact, been removed is

performed as described above. If one ore more eggs are unsuccessfully removed, an operator

may be notified and/or another attempt at removal may be undertaken.

[0066] Flat 14 at this point on the conveyor 310 proceeds to processing station 340 (e.g.,
inoculation, vaccine production, material sampling, etc.). An exemplary processing station 340 is
the INOVOJECT® automated 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.

26



may be notified and/or another attenpt at renoval may
be undertaken. [0066] Flat 14 at this point on the

W@ 009835520 310 proceeds to processing station 3BOI/82098/077274
i nocul ati on, vacci ne production, material sanpling,
etc.). An exenplary processing station 340 is the
| NOVQJECT(r) automated injection system (Enbrex, Inc.,
Research Triangle Park, North Carolina). However,

ri oys.other 0CesSi st.at i ons,. capabl f.in ovo

10067) 8 =GRy 3% i) coRiep S oty et Pibon ol i e iirptem
sone enbqdi nents of the present invention [0067] The

310, the g4 TeBPVE Ste8eD 3 b e G1esces PERCSERgGation St apraRtpRigterface (eg.,

. _station 320, the conveyor system 310, the egg renoval

a displayy 379 way Baprovigded ta Hlovegmopsrderdte dntargctowish the gorgamler A60. The
operator interface (e.g., a display) 370 may be

interfaqer3G 0 ity e tconfaguiredioatispbayerratterwise irdivatsreges thal weretunsuccessfully
controller 360. The interface 370 may be configured to

removedifoml thy cartieptdher w se i ndi cate eggs that were
unsuccessfully renoved fromthe carrier 14. [0068]
Enbodi nents of the present invention are advantageous
in that egg pickers that are not worKking

[0068] ERIbLETIch AUEYTAR! HvéitioR-are {RhthSBul B t_ﬁﬁ"égg BickEdIhat are not

desi gnated for renoval) can be quickly identified and

workin L3640 NG M ARER A Scpd iy R 800 Bl iy
nd when this,ha S a

.. ...shell.d and_ot.her bris. .a e .
identifigg gadldp%ééihw ¥y ﬁJ‘B%Se SR PR Qkegpigkers can pre eé’q‘é%@’& with a
. it tries to r ve. [0069] .I.n flu viruys harvesting. .
mixturc g FEB SAERe 1ol qist %%Ofg?r %ﬁhﬂ%@@d mden thithapgens g, egg dicker will
result, egg pickers may experience nore goo and debris
subsequepBy, miss negst 1 Bhihe gees i & ¥8¥Ypunched eggs are to be

renoved. Also in the flu vaccine harvesting industry,
producers want to reduce the 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 debris 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 HSN1 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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of workers exposed to the vaccine harvesting
environnent, particularly for H5NL viruses (bird flu),
W@ 000039580 | nportant to be able to autonatical | pCHES®08/077274
a plugged egg picker and notify an operator so that
the egg picker can be cleaned/fixed so that it does
not fail to renove eggs fromthat point on. [0070]
Enbodi nents of the present invention can quickly and

s A58 SO RLLWAGLLSDL1R, SORRICHELE g pumte e

. ..att. ts and the. nunber of ynsuccessful, . renoval s,
unit o} (1Ko At 1G] ST LAlS B TRy 0 Bk P e
nunber per unit ti like nmore than two failed egg
some pereppiaen o 0l egg rrBoYals @.ke failed cae sy RIS RRAPS t@%@cl&é’% etc.), or a
_sone percentage of total egg renopvals (like failed egg
combinaierpigrest. dp easgpwhere moge thagpne ege ip to be removehfipmatrpwmnd neither
thereof. In cases where nore than one egg is to be
is remop edythesel systenrn can itadly raisstdrpi¢kssifer batlspickeraved, t hese
systens can tally m ssed picks for both pickers.
[0071] The foregoing is illustrative of the present
invention and is not to be construed as limting

[0071] The fredoings iRt Bve iRy preea i aitionil &tiore besconbtriddi a8 limiting

i nventi on have been descri bed, those skilled in the

thereof 3A lthothgh b & @%nkﬁ‘[arﬁﬁ:ﬁfb%ﬁfln?etn?s dﬂ%ﬁ%ﬁ%ﬂ%ﬂﬁ% bi Qfgh(?ﬂﬁd, those

are possible in the exenplary enbodi nents wt

skilled 85 Fil YCagﬁyp %Hréscrl]éﬂe ﬁlrap {E:‘a}loﬂ ;ﬁmﬁﬁ%ﬂio&{s %&C&sﬁgﬁliﬁgl%ceﬁemplary

advant ages o nven ccor

cmbod Rl P G A usnBER i B pP Tl AERE e ekt S

. .inyention is defined by the followng clains, wth

inventiqn, (heerfingls a%ﬁuf@ﬁ%odgﬁ%){lﬁgs 46 IHendef & Digalogetbivishin, he scope of
.. [0072] Referring to FIGS. 10-12, an enbodi nent of an

this 1nvgﬁ@g@§ﬁ@@neql@@ theglaigpat hetinygptign is defined by the following claims, with

equivalents of the claims to be included therein.

[0072] Referring to FIGS. 10-12, an embodiment of an apparatus 400 for detecting a
malfunctioning egg picker 450 according to the present invention is shown wherein like elements
have the same reference numerals as in FIGS. 1-9. The apparatus 400 includes an egg transport
apparatus 404 having the egg picker 450 positioned above a movable conveyor system 310 using
support members 454. The conveyor system 310 includes a conveyor belt loop 412 positioned
over a series of wheels 416. The eggs 12 are transported in flats or egg carriers 14, as shown in
FIG. 11, on the conveyor belt 412 to a predefined station under the suction 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
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mal functi oni ng egg pi cker 450 according to the present
invention is shown wherein |ike el enents have the sane

WO 2Goeozasee nunerals as in FIGS. 1-9. The appare€UES2008€077274
i ncludes an egg transport apparatus 404 having the egg
pi cker 450 positioned above a novabl e conveyor system
310 using support nenbers 454. The conveyor system 310
i ncl udes a conveyor belt |oop 412 positioned over a

moves e oL RS8R 1y IR TR G e

onveyor belt 412 to a predefined station un the
then sefegYeFY e g ek efes 26 o1 e e gy S EAB 1GB GTA F reand
.egg flat 14 is held in the predefined station by a pin
described Byfha defailgd depcrintien. Aedelfstion deviemiPdde positinned phavidhajagvable
position as shown in FIG 11. The egg pi cker 450 then
conveygihehic4li2\aafl s gtiapkndde therrege dransnertcappargtis 400 fsinma suppey gtructure
flat as shown in FIGS. 3A-3C, and described in the
504. Thiedeédtiod deddse @it ipositionkddidjaeertiand doenstream Fideh the egg picker 450 in
posi ti oned above the novabl e conveyor belt 412 and is
relationatb tleectneving codvegore@ly 411 2 dlieqrivhtd 1ap Iae détectiof GRvids 50Winadludes an
support structure 504. The detection device 500 is

optical P@&ni E8BGHePY phoRIdbteatBRs SHOWMNS h hRAR dd R Boliiitent Yk fHofdeRtectors
450 in relation to the noving conveyor belt 412
502 arc%d’tcﬁfntdlo@ NTHldbtecfibg dSgEE50l fﬁﬁh&%%ﬁ&s %Q%Pts %@ch% ‘}L&f‘sr}]lﬂgi‘ng diffuse

opti cal system enbodi ed as phot odet ect
: ' tiy the . ct.or 2. ar .
ight o BB 126, GOURLIROL, SRR OLBLREHALH MRAnN: gy o

. | i, ght sour for shining diffuse |ight at the eggs, .
cze picfst 41 ToosRA5E Tohf e ity sty ¥RE and Fifor Bt At ovices
may i nclude a plurality of egg pickers 450 positioned
for monatpéﬁ% theireze {ReyAsruragysdidhs @w%tsa?fcpgs REkeis 4B e
detection devices for nonitoring the egg picking
accuracy of the plurality of egg pickers 450. [0073]
In operation, referring to FIGS. 10-12, the egg
[0073] maaperationoefefting to FAGBN1 G- h2; tiooepgaopaier beflat 14146 the conveyor belt 412

is monitored by the detection device 500 to determine when an egg picker is malfunctioning. As
described above in relation to FIGS. 3A-3C, the egg picker 450 moves between a first location
and a second location in contacting relationship with the egg in the egg carrier. The egg picker
engages a specified egg when in the second location and removes the specified egg from the

carrier when moved from the second location towards the first location.

[0074] The detection device 500 detects a number of eggs 12 in the egg carrier 14 when the egg
carrier 14 passes under the detection device 500 at a specified location adjacent the egg picker

450. The detection device 500 detects the number of eggs 12 in a row in the egg carrier 14 as the
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is nonitored by the detection device 500 to determ ne

when an egg picker is mal functioning. As described
W@bwoe3dseo rel ation to FIGS. 3A-3C, the egg pi CRET/USE08/077274

noves between a first |ocation and a second | ocation

in contacting relationship with the egg in the egg

carrier. The egg picker engages a specified egg when

in the second | ocation and renoves the specified egg

cag ca5E ROl TR b ks BT ¥ b RGP BRER b B comvevor
b 1t412evice 500 detects a nunber of eggs 12 in the egg
¢ arrier 14 when the egg carrier 14 passes under the
detection device 500 at a specified | ocation adjacent
the egg picker 450. The detection device 500 detects
[0075] tAaeonyighBasiices pmberhied asthe pordroflen 3 GOnistiaet of go cegpickas verification
as theegg carrier noves past the detection device 500
system£00 £F16r. d Apansel¢ctréndlly acromuhicstieewith@nd trivgiters tiveesgg pidiet 450. The
412. [0075] A control device, enbodied as the

controloA60 mial & aPbdprammalialdgiofontollag@LRl) ohih ivatdes apadgran 362
system 600 (FIG 12) and electrically comuni cates

embodiédl irha adie stoRie (devise 3 dLarRBmdhbiRtes4ath a Pro€es§@366 0iTh€hight source
360 may be a programmable | ogic controller (PLC) which

in the deREiMRY IR F0DBMATBHE 1?%’5‘? &%@&‘Ehtw tp HMhPegdh 95 ﬁlgdath_el_ rr]eeﬂected

d¢V|ce 364 anq conmuni cates with a processor 366.
i o 38 5 P LB AL B RS D0 08y i
thatan G4 SERER dodPbebiairs et BReielbOonaihyfls ST ARGt o to n
e oot a8 AR e RE e as Fco BB5 SHSLE b3 i gt on
detectjon device 500. The detection device 500 al so
data storage|dgyies 552 poragHRIAHBROViENthe @Tasasson ) @agencsatige fgdight source

devi ce 512 communi cating with the processor 516 for
and detgéiqe isequieneg oftthe éteption slovice 800 according to the instructions of the program

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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and detection sequence of the detection device 500
according to the instructions of the program 508.

WO 0®90395The phot odetect ors 502 of the detecti oPCTHES1008077274
500 are in a row equaling the roww dth in the egg
carrier 14, which is a row of six eggs in a typica
flat 14 having a six by six array of egg holders. The
egg flats 14 pass beneath the photodetectors 502 of

o 5881 DA e By AR e
[ ] 14 ;
rhe BRI TRO B b BSOSt b S5 e B mumber o

bout five . inches L? nine i nches per second. In .

eggs 12}?&#& g%8 g ditmerecilically, g ghetodetectars 5P detegiapilasted lightfrom an
phot odet ectors 502 of the detection device 500 at

egg 12 apd sanddhedainta the portroblen3 G0usingshpprogeet 50fd . Whenaths phétedetectors
hol d many eggs (for exanple, a 132 egg flat having

502 reqeivenefjectaddighbfvemain eggd2, the tontwiler H@ghiterméses that andggnmih a
stop as they are picked a segnent at a tine by a 48

specifieloeatimtin ghecfkdt g usiay Xc ¥.codfiitnat3n Wil thé plafeictRrd Y025do not
data fromthe detection device 500 for cal culating the

receiveltefiRedd 1(pht 888SanTegei1D, thb SoREle£ P00 deBdrmirbs 1190 8 Shdcif@béation in
t he photodetectors 502 detect reflected light from an

the flat@9@odn ARGy ol ABud %@coﬁﬂﬁﬂa%g@ QRLhAtel §%8§§9n fﬁs’th@%g carrier

the program 508. When the photodetectors receiv

14 for %21{1 é%%fgldl é.aﬁlgtgmétﬁ/%iﬁgn fiffe %ég Cat.t‘ng. 1?4?? re%loh 5116? 9?% determines

nes t egg Is in Speci ocati on
the f.lat,.14 ?Zhg X-Y coorﬂﬂnales.

Wen th
when the mbIEvteaes 1 505 SBRCHBE [y R PrgrEBRPETAPPYH from b
i an.e&g 12, the co?troller 360 determines that a

predetegpined Fe-cquatambss 1or{he pgg qarngr 144sigg dae pregrapife. dmorgyg.

Thus, the controller 360 cal culates a position in the
embodigggt @fghe ingention, thecortzrller eajeplates when abess I@ripmjsspgsian the flat 14

_in the egg carrier 14. The controller 360 determ nes

by using a timing pattern for eggs passing under the detection device. Thereby, when a signal
indicating a detected egg is not received for a calculated period of time based on the rate of speed
of the conveyor belt, the controller 360 determines that an egg is missing from that row in the
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 to 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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when the nunber of eggs 12 in the egg carrier 14

varies a predeterm ned anount from a predeterm ned egg
wa@owab3gsenber for the egg carrier 14 using theP@r/osR0asn77274

362. I n one enbodi nent of the invention, the

control l er cal cul ates when an egg 12 is m ssing from

the flat 14 by using a timng pattern for eggs passing

under the detection device Thereby, when a signa

di.cat i det S N eived for a
embodlellds GGt §Vﬂsu8 i afifi alsfisodbei® %ffh@ay oY gp Cggraigy o restart
of the con e he, control | 360 determ nes
the corffygr fieBgger & %ﬁt@a?twg*%%ddm Q654TS PR AR e%ecﬁrges qupsed a
M ssi.ng eggs. may be counted by the photodetectors of
predeterpined @p@ber ofif28evi ce sensing a transition from sensing
or seeing 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 sonmething will always
[0077] eftes derdetaction deviee 0Arige dgegiedthe aumbasifrggeiinabeegesarrier 14,
as flats have sufficient nmaterial between eggs that no
the congfaferlBB0 WO Elake (HRCRIcaRiRO 4 toSat KA Y ? pRE&SP0 Whehlihe number of
proper sensor adjustnent. The controF er 360 generates

eggs 1BinghER! cafidp QdivaHestfic prrdab@tilt PAfount dosathé @% (‘rf]ﬁgﬁf‘nﬁrﬁ'&r.

nunber of eggs in the egg carrier 14 varies

Additidaeg! %@Jdm,egd ﬁm&ml £t QECHRQA a8d g%@uraér uefﬁgfeﬁer%?rﬁham by, for

si gnal may beenbod 'ed as a nu VI sua

exampl@,%%lgdlgé ﬁ&édlbll'&ﬁn%'aﬁﬁ/%? Hg%mfgtq &ht o I(PCBF @ﬁ%& :hg %%éﬁlfzker using

onveyor sys em a
has. m

an cenfiihioR FiHb e P R BB BL gl % oD GF pe P60 ecncrats the

%; ction deV|ce 500 has detected t he nunber of eggs

alarm 694 when pp, segpigker 450 hay misged 3 gpecifigd prmberaf pinks, for example, at least
correlates the egg carrier 14 to at |east one egg

two eggs; enadierngtivclyrdssinga lenghiioreges susgepsively, pnrmiskiag atlgast two eggs in
carrier 14 varies the predeterm ned anount fromthe

the samedlpt, oo altdrativelye 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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Additionally, the controller 360 identifies the
correl ated egg picker using the alarm 604 by, for

W@ 2@a039%20 soundi ng an audi bl e al arm and/ or a fPEEHBI998/077274
light, or identifying the egg picker using an
identification nunber. In one enbodi nent of the
invention, the controller 360 generates the alarm 604
when an egg pi cker 450 has mi ssed a specified nunber

. i cks. f ) . .
carier A QUTER! ol e AR 1wt bEBMpocl? G Dlesmgcamiey 14 vris
1.SS] | t ot inth flat,
thepreffp BHRE TR FORBE pHRFOLRT B Tck 1 n ten at t enpt ed

pi cks. [0078] In an alternative enbodi ment of the
present invention, the detection device 500 includes a
[0079] da pie exeimiasty esthediment affbie nventinmga Patolddins iasix byysix amay ofciee
shown). The egg flat has a predeterm ned backing
positiogsoindhe flajétondke ¢rinaeyor sTdtem Bil e Bhpdadertion dengcs J3 ienudes a row of
determ nes the nunber of mssing eggs 12 in a flat 14
six photndetentksytpiremg] oneedhat a dmblasdic faatk passesnmdersthy deragor device at a
using the canera indicating that the I ocation in the

preferréd pledldf tes in ARk pér sé¥ond THY doRitrOérS%h hbSstbidd bhpfedeREBine88gg
indicating that an egg 12 is in a specific position in

count nPHﬁexf ﬁo@ﬁhe%ﬂg AR YisleBe BIRFES 36 shdSbsd s@c‘_)?ﬁ%@f%w nfﬂlilg,ttgé

he information to the controller 360. rein,

| R ' in t
controlf} 544 s SEFATEE nhnt I BILEOLIRbuTe P uR L BPL LIRS

. th carrl 14 1o at.|least .an icker 4 when.

tocatiorfy Sn@RER e bt 580 oo TP Evhicy gl o8 e an

redet erm ned anpunt. fromthe e count nunber. [0079]
cgg a5 1if G V8 igfl {p R EkARhe 692 mipker 30 ot 1At A2 phsags uper the

. has a six by six array of egqg positions in the flat 14
six photodetegiars 9] wé therdetsgtor dyige §00, Tephgtodetsetpisrd0d acdeisis refiepted light
i ncludes a row of six photodetectors to read one row

from angteggs 12 mghearow. nEhe pragranv508&s degletentien devive Ptdetrmines from the

device at a
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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preferred speed often inches per second. The

controller 360 has stored a predeterm ned egg count
WmenopesIstor the egg fiat 14 using the programBBRUSIAS/077274

data storage 364. Thus, the controller 360 has stored

t he nunber of eggs 12 that should be in the egg flat

14 and their |ocations, and conversely, the nunber and

| ocation(s) in the flat 14 which should be m ssing an

e as .t g s.specified to b i.cked by, .the.eqgg.
cgs 1ocGhed orafy FACTHRS e oh e oRERS thodhelBas Bty cees
phot qdet ectors 502 of the detector device 500, th )
and thesggs ke Bisang Fomy weahio icrian Bepepor; Qfthe P Ty detection
s 12 in the row The program 508 in the detection
&giae@m@@ﬂ@@gé? witecthe phespdetertors 80 ideeamines thaicthe flat 14 includes
) ight in the photodetectors 502 how many eggs are in
thirty thrae pegsond stbres itlee datesefi aagh facationlia tizenfint wherel apegg isomissing. The
the flat 14 m ssing eggs 12. The controller 360
controlleo Afiidestifidsehqloediphef thertbrte @gsped picks, and iMittated the akahe 604 as the
egg flat wth the nunber and | ocations of eggs in the
picker le@@nifdedindré iah theegigtieatiapn.devi ce 500. The control | er
identifies an egg I1n a |location which should be enpty
and correlates the mssed pick to a particul ar egg
pi cker 450. In another enbodi nent the controller only

s BT SRR 019 R0 A R L2

o e B S R SIANRTC o AR o
v RBSE Le SE Ti 0 PFARL S5 5 SE S i

controller has data which identifies the flat as )

eggs from thedpysnEhepdioved phiewtsg of jheage ket Yridieaionsystepy ¢ is to detect
each of the six rows ofegg locations in the flat 14.

a malfurtipgingihekef paythabit carhber qlgansil kefersit leavsstsignificagtowhlrs of non-live
include thirty eggs, and the eggs shoul d be m ssing

eggs in frmpnordfaeci4. i Thelabyathe egg pick@aetification afstérth €00 hatoniplishek iee
det ecti on

objective by counting the numbers of eggs missing from each column on a tray 14 and

. €
device d
I

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 presented 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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devi ce 500, analyzing the eggs using the
phot odet ectors 502, determines that the flat 14

WO p@b0skse0 t hirty three eggs and stores the datBCDUSHaRO77274
| ocation in the flat where an egg is mssing. The
controller 360 identifies the |ocation of the three
m ssed picks, and initiates the alarm 604 as the
pi cker has m ssed nore than two eggs in a flat 14.

idenifiy)? Baypeloniitifker ) i s Resbed betpS S ﬁ%{%ﬁﬁéz‘i@k more than
on-live s fromtrays or flats 14. However,

two or ﬂls?ee?g@ﬁ ?rﬁ(% prigg thepickshhetaredt fagls f%@%'é‘é’tﬁ}hﬁ“b@%a’@w}é’%ggs
of an individual picker or_if a pick C,P Is torn, the

the incrgageda MOMEKE GRES O eting Erysarildefless than V)6l topecentigepoints) over one
achi eved objective of the egg picker verification

trolley gf/eggem 600 is to detect a mal functioning picker so
that it can be cleaned before it | eaves significant
nunbers of non-live eggs in trays or flats 14.
Thereby, the egg picker verification system 600

[0082] &Ls16 BRCifEARS, ahlttmbobingsit hatordiyg @Qh@ﬁﬂvé}ﬁlohr&ft}félﬁm&f $erf¥fcation
eggs mssing fromeach columm on a tray 14 and

system $D@ rlchideS @k lsieps h&&h’@&o&/h | Ater Qﬁ@éé@%&ﬁn&l@d 'tﬁ‘t,dég:g tf'id}/adr flat 14
pi ckers such as picker 450 shownin Fl GS. 10

proceedg’fib fl & arpe?urﬁfé??(@ rQ’fSWh%}ent:hE %%%S}{d&lftllf(ig é(fé'aﬁ ard eﬁlcked out of the

operatlon a plc t hat ever a

Ct [
tray. P Sxpmie, 198 Pk o8 Ll ufp 1@‘)’ H 8%%@@983‘9@%%&%%%1 Pownsiream
are halted to cle e mal f yncti o
of the Péﬁka?&o % Sfi‘]‘P afjon aga AhsrrA e ftwslﬁe %@&ﬁwe\@m%sw%% 502
is presented for proceSS|ng to the system 600, a
mounteé |1m§1eéle§?aﬂlqr\ﬁ1f&qeéﬁp AboYsi thk Bpy b senpeer seg theprof epgh egg 12 and the
pi ckers could increase the percentage of non-live eggs
tray 14.0Radygbotadgtettonmonitgrs the3devep eeg poritaaps ipeichicslumniifa [32¢gg tray.
verification system 600i dentifies a malfunctioning
A missipg egeis detectel iy aistnsoaseehg mtleag &d abédtanel dftinkeeamdfoaitheatghnsition
to pick nore than
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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two or three eggs. By cleaning the picker before it
fails to pick nore than three non-live eggs, the

WO p@pe3se0 i n nonlive eggs on exiting trays w | PCDESI088677274
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 i ncludes the steps herei nbel ow. After, the

in the &%%sggtp%il%disn ',l 1ﬁ%dl%etr ep ;ga[ngg gO&l%%Cq%Pélﬁelé?{’ﬂt\ﬁlélgé gsctgpelgeﬁlyte%sier to
SRR P R R G R LR e

) in three segnments. Downstream of the pick station is
includes i algerithm eppogRmat2starprbing eompuirs restlabloglediam such as a data
reflective photodetectors 502 nounted in the detection
storagedigyice 874 a8 etvanenicdies witlay prodessenisié for exsewingithe prograos
each egg 12 and the tray 14. Each phot odet ect or
instructi@msi The sterfiee 8@ uwsipne ggsspikipoints) sising theatdoritioh Afhavdeseribed
132 egg tray. A mssing egg is detected by a sensor

below, 8e4ll pigkdr©dlive Forfthdt paRiculat eslvidh. Of thé ini@ {28 97®fallieb tultiple missed
transition of seeing to not seeing an object. This

picks fHR8AdiViA0al pickdP RDi @A /iR HeXssted ohBe Lor@%LIEONDS ThER The
pi nstop 420 to pinstop 420 as tray segnents are

conr R0 TS T SO0 300 )G e

e nu m ssi ng

e nsors. 502 in each colum.and c ar th

system B 406 FERG e mer h b e R g B0 st Byt by a star
b pi cks in each colum. If there are fewer m ssing eggs
utton. et ected in a col umm than expected picked eggs, this

information is sent to the user interface 370 (which

may be a human nmachine interface (HM)) as a m ssed

ick for that colum. This infornmation may be

[0083] {1 eneseixemplecdf yelidating plckervenifis gliakfungionas buttps amandwelitygontrol

(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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m spi cks (which is the difference between hol es seen

and attenpted picks) for each colum. The interface
w@I®pbwmees a red background over the col unm weTIUS1068/077274

m ssed pick. The interface 370,in the present

enbodi nent, may be a panel personal conputer (PC)

which is typically easier to programthan the

controller 360 or PLC for nunerical operations. Thus,

o, Lhesinterface 370.incl udes, an al gorjthm or prqgram 372
.90% [ Dok Riped B sk P pestntys B Fedhoraimemonlv P Rftae dbout aso
. Storage vice 374 and conmuni cates with a processor
nonlivesggs p rt“gf%ééﬂcmuhé“fw gﬁﬁgéﬁ%\ﬁgg &tk eamashgl.cﬁwll encounter
interface 370 assigns m sspick points, using the
about tef) psive ggsPrp traleyd $e800@es-bel ow, to all pickers
active for that particular colum. If the interface
370 tallies nmultiple mssed picks for an individual
pi cker, a picker error will be issued to the
[0085] Fortherpivhar thd GOmbdivdmisgitia peoodlumhlietran3fedredifion thakéntellér 360
issue a halt code for personnel to clean the picker.
to the idterfiRSA78I The PRk S¥ELEMoR QoA bpFhteaby APoktidRing ke picks to all
an operator pushes a halt reset button followed by a

active piéI@F in ¥ ddiinn L& 3hisded pike SHEARPAIR), Afon¥ ?lc'ggtqg b} 5 in a column

pi cker verification function, a button o guality

and oneflﬁﬁ%i@iclg ga)eﬁegfleﬁ %g:‘ggl;d %}?98@; tgglgh 1&\3@ 'fo;r:?}élgﬁéﬁgnrg Ig {}}gxle%geegvo

Intertace

pckers S0P B b6 p ot A BELT B RD P53 BBt o oot
h f h.pi ck ition. | cker, .
S L R U D AW
. Suspected picker is reset to a |level slightly bel ow ]
assigned fpscagh ghtempied gick. e 123 Aappauires fhreg segmenis be picked per flat, thus it

] button is pushed on a run screen. By resetting to a
is possiblefkat opeiplugied pioker Mall aause as newehs threeqwisted pisks (pspinike the same
mal function will be detected on the next attenpted
pick pogitiakina}l 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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that picker. [0084] In the present enbodi nent, nore

than one m spick per picker is required before issuing
wW@2009/08952@ prevent random events |ike a crackeRCDEDS2008/077274

stuck egg fromtriggering a halt. For exanple, ina 90%

live flock using a 48 egg pi cker assenbly, the egg

pi cker assenbly will average about 480 nonlive eggs

per trolley (about thirty six (36) 132 egg flats), and

ach picker will encounter abaut nonl.i ve . pe
than 2 G RIS B ilne e et By Pk . Hhels v BRI Bl ve 20
icks per colum is transferred from.the
are set &%hp1 % ﬁﬁa&?peggmcan £PRINUE BROT RRsBINg Fle Pigh Eesgfjbufion.
verification algorithm operates by apportioning nm ssed
picks to all active pickers in the colum with a
m ssed pick. Specifically, if one picker is active in
[0086] dn ewitherembodinumg ahoskseul signal Kor eacl e¢lwmn ésitrarisfenred fiom the
added to the total for this picker. If there are two
controlfer 8&@tosthaniterfaee B30. Bhegitkunerifivatiorndgorithas®@rapdsdly apportioning
detected then 0.5 is added to the total for each of

missedipitks B £lk&dtive plcke i te@bRinthAGit] Yenisked pRE, Bp&hcaBndf one ple is
three attenpted picks then 2/3 a point is assigned t

attempRa@%a &1hLAARAEH nRisek p1th§de¥§:¥edf théﬁ 1.0 §9stde&® thb 'Ecﬁﬁ for the active

segnments be picked per flat, thus it Is possible that
picker. of?g'fpé z%g ggg ﬁ%@éng&ﬁ%%éaﬁ% & g&lﬂgﬁm%gig Ig?nﬂé(seﬁ?)lcﬁ(h{ ﬁﬁ?ﬁcﬂgQﬁjO.S is
added 3 glg:lrcsﬁoﬁor Ie:%c ciﬂ?%gl?{(?ro # zh%ﬁ?um? ﬂa{‘tﬁreee Cag @Béﬁﬁ % %dea I&?stsed pick
then 1/ %ﬁ oS spwie eigeie Byt *3at i eﬁ? RiAbayratterap 626 Hat

. are two nissed,Elcks recorded, there mould be a total
requireg;¥irqe,6EFRSS BF Biekesbpanlat, Suisi ig icnessiblg dhat pae plygepdgricker will cause
point to the picker position responsible for two picks
as manyarthpoeInisted pigksi(assumimg theesaotetpagk positionan pil thees seg@enis eontains a
differently, total pick points
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 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.

38



avai | abl e for assignnent in each colum is the

di fference between the attenpted picks and neasured
wW@owe/088586i ng from that columm. Each tinme a coPCimS1ves077274

no mssed picks 0.1 is subtracted fromthe total for

each active picker, for exanple, a picker that picked

twice in the three segnents with no m spi cks neasured

for that col utmm woul d have 0.2 subtracted. Totals are

[0087] fl geréﬂv? ?ﬁaf t%egﬁﬁﬁﬁégst th? ?ﬁiy é}q%rggg:?c{aﬁilﬁr dll?ei @)?CntlaFtO hide

entifjed as ncti.o fter an i cker lt,

a mlsspéq: saneé ﬁ:(glthgx%{OEF p(ptég{c]) %c{, sgn%g:gylg rmlagoqo tering flat
t hat operation can continue upon pushing the pick

14. Howeyen thecpmylative oot of detaetingtnicks svilh srsdite d@tectal e Bingtigning
signal for each colum is transferred fromthe

picker ¢¥hwitlopt with@6 0cqasionslenissingegesd @ iB@0eringiatpi4k
verification algorithm operates by apportioning n ssed
picks to all active pickers in the colum with a
m ssed pick. Specifically, if one pick is attenpted in

[0088] AVIGI thePresddd irvenficiSied bdrCharticul #B1sB6WE dnd BeRriBedwitSrespect to
added to the total for the active picker. If there are

preferrdd/@nt¥diéHe ﬁ@re@f %llf&runﬁe%b&' t}ﬁ)@cdslélléﬁ 1§§ﬁ‘(garpfhﬁkc}ﬂa§ges in

det ected t hen is added to the total for each

forms a#f gbt\éﬁs Bh§ 155 l:nadé {J(Vltﬁ%l?t%l ng'#5m. %{ s(ill?rétaag%ig&gat tl%y op(}e o

a mssed pic poi
S A e ol B o

ol SRS 08 RIS Seer L catec, 5,

position in all three segnents contains a nonlive egg
and the picker at that position is malfunctioning). In
the case where one flat colunn has two attenpted picks
by the sane picker and one attenpted pick by a second
pi cker and a m ssed pick is detected, 2/3 of a point
is added to the picker position responsible for two

pi cks
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and 1/3 of a point to the other active picker. Each
time a colum has no m ssed picks 0.1 is subtracted
WO e@ai0s4seo t ot al for each active picker, a pi ckeCT/Uk2N8/077274
pi cked twice in three segnents with no m spicks
detected for that colum would have 0.2 subtracted
fromits sum Totals are set to zero if the
subtraction would create a negative total. Any picker
,th a total greater than 2.0 is identified as
| functioning. 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
“mmlggg&kﬂqg [0087] It is understood that an egg m ssing
as the tray enters the candler has the potential to
hi de a m sspick since the controller 360 is not
inforned of m ssing egg i nformation of an entering
iV cl.ing

flat er he cu e Q

bt cks T RHELE oy B P e PRReR o RAREE 220

wth or Mﬁth ut o |onaI i n 12 tering

flat s 4588 Fﬁ@fggﬁm\aﬁﬁswq% a st dosilon i cad togioBdt
particul arly shown and described with respect to
ﬁ?@ﬁ%mgééa@wbm Withsegera thegrrrier; whgreip ﬂ&f’eeam@ieg iseepfigured to
by those skilled in the art that changes in forns and
gegagr e agayvlise inthgsewing hengtionlapkiptremeve tho agg Alemdhy ¢arier when
and scope of the present application. It is therefore
imutved flenh thésdcohd bcptianstewtrds thedinttilocationf be linited to

the exact fornms and details described and illustrated

her ei 8 lightHoufcalpbsitivaddvnront Bidle ©€ e afifer,tWigeréip fieaiphdsource emits
claims. CLAIMS What is claimed is: 1.An apparatus for

SR (R 8bdve AR 8toRGRe ERfikd &fd conprising: an egg
picker novabl e between a first |ocation and a second

| ocat , fin dhideRpAGH A oS phOUTB IR oIkl SOBrbil e Fohe

carrier, erel e egg pi is configured t
detector is configured to measure a length of time that the light path is blocked when the

CLAI

egg picker is moved from the first location to the second location and back towards the

first location.

2.The apparatus of Claim 1, wherein 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.

3.The apparatus of Claim 1, wherein the light detector generates a signal that
indicates that the egg has not been removed from the carrier when the measured length of

time that the light path is blocked is less than a predetermined length of time.
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engage the egg when in the second |ocation and to
renmove the egg fromthe carrier when noved fromthe

WG ewomshskiocati on towards the first |ocation; aPCT/gkt008/077274
source positioned on one side of the carrier, wherein
the light source emts |ight along a path above and
across the carrier; and a |light detector positioned on
an opposite side of the carrier, wherein the |ight
detector is configured to nmeasure a length of tine
that the light path is blocked when the egg picker is
noved fromthe fi g | oc |on to the second Iocatlon
and bAdPCPBIMAYS 0{ ﬁ i By thergomprising ap atpga thal dsackiyfed in
of Claim1, wherein the Ilght detector generates a
sesgpmse to etzenerdiioneldhe sigeglher or not the egg has been
renmoved fromthe carrier based on the length of tine
the light path is blocked. 3. The apparatus of Caiml1,
wherein the |ight detector generates a signal that
I ndi catThs appearstus bECRA 1 aBersiatthdléght detector gshefatesmsignel that
carrier when the neasured length of tine that the

link didtes Riadt he $zgHa® Bk deindvddesm tHeMarrier Whefl efeahddsived length of
| ength of tine.4.The apparatus of Claim3, further

Gﬁﬁﬁﬁétﬁhﬂg%lﬁﬁaﬁllﬁﬁl%ﬁéa% gx‘e§ter:"ﬂ:151'1 y gfeﬂgtefrﬁ‘lné@ RAPMSE tihf2,

the generation of the signal. e apparatus of O aim

1, wherein the |ight det ect or generates a signal that

i ndicates that the egg has been renoved fromthe

carri when t.he asu h of t hat the .

i ght 8?&? A o AR SV SR ekt Bosbities & ARripls up that
l en % time

18 co 1gure to engage and retain an egg in seated relation therewith when

subatmospheric pressure is provided within the flexible cup.

7.The apparatus of Claim 2, further comprising a user interface in communication
with the light detector, and wherein the user interface displays an indication whether or

not the egg has been removed.

8.An apparatus for removing eggs from an egg carrier, comprising:

an egg picker movable between a first location and a second location in
contacting relationship with an egg in the carrier, wherein 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;
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. The apparatus of Caim1l, wherein the egg picker

conprises a flexible cup that is configured to engage
w@e@0ssa0 n an egg in seated relation therew tPCTIKg2008/077274

subat nospheric pressure is provided within the

flexible cup. 7.The apparatus of Claim2, further

conprising a user interface in comunication with the

| ight detector, and wherein the user interface

di spl ays, _an _indication whether aor not th has been
ey B RPnpHoRE et BrehF bardtr ReretsBe ARekHER cBfghred o
carrier, conprising: an egg picker novabl e between a
f3908pr 3 Bt abQyi an¢ aCrasssibe G EeY AP MsAsUrGa L?&&‘E‘é"é fingghat the path
relationship wth an egg in the carrier, wherein the
éxRjoskied pdven the age pigkguisaepvied fiopgthe Erst Insatéapgowheesecond lopation and
second | ocation and to renove the egg fromthe carrier
whakrtowande thef firsiip¢dtionsecond | ocation to the first

| ocation;a detector positioned adjacent to the

carrier, wherein the detector is configured to nonitor

a path above and across the carrier and to neasure a

| engt b.TaE appai@ud bXtlainh €, Widréin itie dekeRelf @Encmieda §iBfal @88 indicates
pi cker is noved fromthe first |location to the second

LWREedE! Ghotid e? s BRNRERSy el Bond {he ShiriePEALY Qﬁ‘the%r%ﬂﬁ of time the

apparatus of Craim8, wherein the detector generates a
LeE t indicates whether or not the egg has been
?en%@@ga%?on1the carrier based on the length of tine
the path is blocked. | O The apparatus of C aim 8,
wherein the detector generates a signal that indicates

10.The apparatus of Claim 8, wherein the detector generates a signal that indicates
that the 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.

11.The apparatus of Claim 10, further comprising an alarm that is activated in

response to the generation of the signal.

12.The apparatus of Claim 8, wherein the detector generates a signal that indicates
that the 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.

13.The apparatus of Claim 8, wherein the detector comprises a camera positioned

on one side of the carrier, wherein the camera captures an optical path that extends above
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that the egg has not been renoved fromthe carrier

when the neasured |length of tine that the path is
Whb@oksws20 s | ess than a predeterm ned | engt h oPCT/URI08/077274

11 . The apparatus of C aim 10, further conprising an

alarmthat is activated in response to the generation

of the signal. 12. The apparatus of Caim 8, wherein

the detector generates a signal that indicates that

282608 A It ERUE %&i ‘E‘l 0}995%\9?#0' Fag St dHRof e that
s rel b@gﬁﬁd@ PEREARE oAy fhe fgihipndg e

camner, 05|t ned on on of the carrier, wherein

£ n@ fop %’gg’laf}f@é" tg‘bfi's&fﬂ"atﬁ%‘th that extends

aboveand across the carrier, wherein the canera is
configured to neasure a | ength of tinme that the

opti cal Eath is bl ocked when the egg picker is noved

f r om 14&h¢ apparatysed &llaionS, tiherdie theegg pitkéraoaprises aftekible cup that
back towards the first |ocation. 14. The apparatus of

@ canfigi@ed tohengegeranthretamgn app Gk ssated aelptiorstharewith méweh bl e

cup that is configured to engage and retain an egg in

subatreskph@lcairessiretiiplooiticll kvithkieie SluiBlerdagpheri c pressure
is provided within the flexible cup. 15. The apparatus

of Caim@8, further conprising a user interface in
comuni cation with the detector, and wherein the user

i nterf{ap (E;!fa% ] 4 he
egg has %ee% al%kelrgr)é)\q/’ e ﬁﬂ%ﬂ\ﬁﬁ% Jrﬁ{%gl?eﬁ%%eb
Mn%gh Batfod dvittHhe deeteCtor an erelngthe user interface displays an indication

whether or not the egg has been removed.

16.A method of removing eggs from an egg carrier, comprising:

emitting light along a path above and across an egg carrier;

moving an 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; and

measuring 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.
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emtting Iight along a path above and across an egg

carrier; noving an egg picker froma first location to
w@2@e085eh | ocati on in contacting relationshi p RMT/HS208/077274

egg in the carrier and back towards the first

| ocati on, wherein the egg picker is configured to

engage the egg when in the second | ocati on and renove

the egg fromthe carrier when noved fromthe second

| ocat i to s the fir | ocati on; and neasy

| engt 17 e fieiod o6 ks, T t%%nﬂfmgsgemra@tgewsw@ﬁwt frgicates

§%% pi cker is noved fromthe first |location to the

asEion Rt Hici 688 hanbeen deRoYedikaig thercpmior bysed on the length of time the

| ocation. 17. The nethod of C aim 16, further conprising

dahicpagh islpckiedi gnal that indicates whether or not the

egg has been renoved fromthe carrier based on the

length of tinme the light path is blocked. 18. The

met hod of C aim 16, further conprising generating a

si gnali8.Thainethvdiof 8l lhAktheheongGBingaenét@lind¥e€fnal that indicates

renoved fromthe carrier when the neasured | ength of

tHafBheteBhad R bEéreréﬁlopéﬁ Roh $hdbL5&8heh$hd B8Ruleh ?éhgt?h of time that
predeterm ned |l ength of tinme. 19. The method of Cai m

@1@: 11g%$£tﬁﬁ§bl@ck!e8 Qs%ssscﬁ ﬁre@&@ﬂrﬁxh%@ﬁ%@gf@rﬂg side of

he —carrier emts ong a path ove and across
the carrier, and V\,herel n a light detector positioned
on an opposite si de of the carrier neasures a length

o1 ckero16¢ s o PR oRE hests HR SR P op b Sk of the

Iocatlon and back towards the first Iocatlo 20. A
RAEFIRTOANIGT light Alg0e A gath gheve andricrass thgsawisr angd gwhereln a light detector

conpri si ng:
positioned on an opposite side of the carrier measures 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.

20.A method of removing eggs from an egg carrier, comprising:

monitoring an optical path above and across an egg carrier;

moving an 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 carrier when moved from the second location to the first location; and

measuring 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.
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nonitoring an optical path above and across an egg

carrier; noving an egg picker froma first location to
w@2@e085eh | ocati on in contacting relationshi p RMT/HS208/077274

egg in the carrier and back to the first |ocation,

wherein the egg picker is configured to engage the egg

when in the second | ocation and renove the egg from

the carrier when noved fromthe second | ocation to the

first location; and neasuring a length of tine that

the optical path is bl ocked when the egg picker is

noved fromthe first |ocation to the second | ocation

and badéihe sethiodot (haime 30 Sirthepeqpprisingrengrating e sige thef indicates

Cl aim 20, further conprising generating a signal that

iwhgthen oot fiteegg dies beenemovdddray glelmmebgmd oe thelength phiime the

the carrier based on the length of tinme the optica

pati¢al pathhs blokled. 22. The net hod of C aim 20, further

conprising generating a signal that indicates that the

egg has not been renoved fromthe carrier when the

nmeasured length of tinme that the optical path is

bl ockesl T nle@®d df @ﬁm@@ﬁ%@? & PriRe depatiny Plighdl MRt indicates
23. The nethod of Claim 20, wherein a canera p05|t|oned

%t EH%% g'h%ncﬁfbe%rh%m%@&{ &h, tﬁ@éu &G w?‘he%qur‘e ﬁgﬁshféﬂllen%ﬁ]gf time that

ures a length o tinme that the optlca

B 0 h%ﬁﬁ&{?%hﬁﬁﬁl%%%% T

flrst Iocatlon. 24.A nethod of detecting a
nalfunctioning egg picker in an apparatus for renoving

eggs from an eqg carrier, mhereln t he appar at us
i ncl ua%g‘hgn}gmgg &f Aaymp, W Beyein a camera positioned on one side of the

carrier monitors the optical path and measures 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.

24.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:
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pi ckers that are novable between a first |ocation and
a second location in contacting relationship with a

W0 e@pessseve plurality of eggs in the carrier, RBEUSI008/077274
each egg picker is configured to engage a respective
egg when in the second |ocation and to renove the egg
fromthe carrier when noved fromthe second | ocation
towards the first |ocation, the nethod

CONPr ic&hMiBigdRSMIrhttg of ﬁﬁeé"éﬂ‘&%r iQfer Fdll@?oc' rétfbve QQ F&éﬁ&%ﬁg&d for

fails to renove an egg deS|gnated or renoval

qa&Bﬁﬁf Jol=1 ing a signal that indicates that
t he egéngﬁgggr ?gﬁﬁglfunct|onlng when t he nunber of

times n unber. ., 25. Th

o ai meI A St BUCRAEALT PR PR ERE G PP en e
s to.renpve an e signated for renova

fnpgn:é]ertqém&egregc?egfis ?Breﬂ‘étF’F%‘P?Fg'g““& Tan optical system

positioned adjacent to the carrier. 26. An apparatus

for detecting a mal functioning egg picker, conprising:

an egg Eicker movabl e between a first |ocation and a

second>-The methed of FlamMawhensin coghting tha shinperwif timeaan eggpicker

in an egg carrier, the egg picker being configured to

&nlgageenovspe cif designated fohremoial ftdne theeanied id peefathabyeancbptical

to renove the specified egg fromthe carrier when

systenal pdsitionet] adjaset anttic katiat.i on towards the first

| ocation; a detection device for detecting a nunber of

eggs in the egg carrier when the egg carrier is in a

specified | ocation adjacent the egg picker;

26.An apparatus for detecting a malfunctioning egg picker, comprising:

an egg picker movable between a first location and a second location in
contacting relationship with an egg in an egg carrier, the egg picker being 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 communicating with and monitoring the egg picker
and the detection device, the control device receiving data from the detection device for
calculating the number of eggs in the egg carrier, and the control device determining
when the number of eggs in the egg carrier varies a predetermined amount from a

predetermined egg count number for the egg carrier.
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a control device electrically conmunicating with and
nmonitoring the egg picker and the detection device,

w0 b@o3ser ol device receiving data fromthe deP@rUB2908/077274
device for calculating the nunber of eggs in the egg
carrier, and the control device determ ning when the
nunber of eggs in the egg carrier varies a
predet erm ned anount from a predeterm ned egg count

nunb t he e arrjer. 27, The a ratus of cl ai

WRLAEF RO TR s e BErER T e3¢ ehegates 8 SEhel
|nd|cat|ng when the nunber of eggs in the eg% carrier
vaghiGagiag pihgn B’Fé’&é}bé’ﬁ oh sga%indhe egg carrﬂ%maﬂ?ﬁeth@g gtemiped amount
nunber. 28. The apparatus of claim 26, further
ifroe theleggcount ayraban cormuni cating with the control
devi ce and being activated by the generation of the
signal. 29.The apparatus of claim26, wherein the
control device correlates the egg carrier to at |east

one e@yThe apparatieieldileonfiurterincilidiag gs alafin cb@nR@@ating with the
carrier varies the predeterm ned anount fromthe egg

GO d@m@ﬁfd,beﬁ@ohctlhﬁe&bmalgeﬁ&ar&ald‘flﬂ%sslgdae egg
pi cker. 30. The apparatus of claim29, wherein the

signal indicates the correlated egg picker is
nalfunctioning 3l . The apparatus of claim 26, wherein

h . of .
the nygbRr ara‘g&s%sf of WP%%C\Qth&W i cot%nggy%%ﬁ% é;Pthlgteg g%segg carrier

carrier 1S

e car |er v I es r edet.er mi ned. anoun
g R Bk srhe Sube e e e MR Bel R
gr%aétler%med amount from the egg count number, and the signal identifies the egg

picker.

30.The apparatus of claim 29, wherein the signal indicates the correlated egg

picker is malfunctioning.

31.The apparatus of claim 26, wherein 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.

32.The apparatus of claim 26, wherein a number of eggs missing from the egg
carrier is determined before the egg picker engages the specified egg, and the number of

eggs missing is used to determine the predetermined egg count number.
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32. The apparatus of claim 26, wherein a nunber of eggs
m ssing fromthe egg carrier is determ ned before the
we@awpswsker engages the specified egg, and thePC/bRmo8/077274
of eggs mssing is used to determ ne the predeterm ned
egg count nunber. 33. The apparatus of claim 26, wherein
the detection device is positioned above the egg
carrier, and the detection device includes an optica
system for determ ning the nunber of eggs in the egg
carrier. 34.The apparatus of claim 33, wherein the
opticg& ysten1inc|¥des refl ective photodetectors.
35. Th ~3§ﬁ§?p&fqﬁgs rclamonwhereinstie datestiop dayies isipegitioned above
nmoveabl e conveyor systemtransporting a plurality of
dypee spric aad thy detpstiepdeyide indudes @aopvel sysfene Endeterrining the
egg picker after renoval of specified eggs by the egg
pimkerrof eggp. iMitlee epgparrerus of cl ai m 35, wherein the
detecti on device detects the nunber of eggs in a row
in the egg carrier as the egg carrier noves past the
detection device at a predeterm ned rate of speed.
37. The4, 7RO @ipatdas Al 33 MvB&einWhestichl syRtemGREIhAR reflective
device calcul ates a position in the egg carrier for
pRAbISQprand each enpty location in the egg carrier
detected by the detection device. 38. The apparatus of
claim 29, wherein the control device generates the
si gnal when an egg picker has mssed at |east two

€993 35 The apparatus of claim 26, further comprising:
a moveable conveyor system transporting a plurality of egg carriers to the
specified location adjacent the egg picker after removal of specified eggs by the egg

picker.

36.The apparatus of claim 35, wherein the detection device detects 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.
37.The apparatus of claim 26, 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.
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39. A nethod of detecting a mal functioni ng egg picker,
conprising: noving an egg picker between a first

WO owan3wsen and a second | ocation in contacting PCT/US2008/077274
relationship with an egg in an egg carrier, the egg
pi cker being configured to engage a specified egg when
in the second location and to renove the specified egg
fromthe carrier when noved fromthe second | ocation

t owar he first at on; detectin nunber of eqggs
nThes Eb‘@a&p&rwseqf IS Whereindhs rHOLERYie e gl e gl
the nunber, of eggs in the egg carrier with a

Biher 8k egewipksy haggisses aideastivgesess-or the egg carrier

using a control device electrically comunicating with
the egg picker and the detection device; and
determ ni ng when the nunber of eggs in the egg carrier
var i e39.a methatbofslethctingl a armbfundtiohingregp prekerg gomorisig:

nunber using the control device. 40 The net hod of

cl ai MndYingfatieph pick @ WEPrdeiartiyst 19€KI6H ald Necandlogftdn in contacting
using the control device indicating when the number of

Mﬂﬁ)n'b}{i? WA 28 Qgg GAdH docaMir) (RS eddISIcIRE BEIRE €6r{ﬂgrﬂl?é?i to engage a
anount ron1the egg count nunber. 41.The method of

%e@iﬁ@i% hé s&gﬂ@fdc cﬂlgand%’F v@tﬂ{ ediRd E8%rom the

h
darrierto athﬁeast one |ty egg prckers

%‘%ﬁ&g\vﬁéﬁqn%ﬂtff:o% thg%é’éo%ﬁ lc\’@? Qn %r&%@@%t e gs in

egg carrirer vari FerErm h from
| east COHIREAPED %“&ggwqb% Eg%e% *‘E%lﬁ’ﬁﬁﬁgﬁ%?ﬁtll
comparing the number of eggs in the egg carrier with a predetennined egg count
number for the egg carrier using a control device electrically communicating with the egg
picker and the detection device; and

determining when the number of eggs in the egg carrier varies a predetermined

amount from the egg count number using the control device.

40.The method of claim 39, further comprising:
generating a signal using the control device indicating when the number of eggs

in the egg carrier varies the predetermined amount from the egg count number.

41.The method of claim 39, further comprising:
correlating the egg carrier to at least one of a plurality of egg pickers using the

control device when the number of eggs in the egg carrier varies the predetermined
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42. The method of claim 39, further conprising:
positioning the detection device above the egg

W@ 2000/089520 and t he detection device having an opCT/U81008/077274
system and determ ning the nunber of eggs in the egg
carrier using the optical system 43.The nethod of
claim39, further conprising: positioning the
detection devi ce above the egg carrier, and the

1 O A5 o  5  RYSBLUS SRLUL r

gﬁg rrJ I t he photodetectors. 44. The net hod of
aFﬁ1§%#R%ﬂ#%%§$ conprising: noving a plurality of

egg carriers past the detection device at a specified
rate of speed. 45. The nethod of claim 39, further
conprising: calculating a position in the egg carrier

f or eﬁ%ﬂh%§§ﬂ§ﬁ&féﬁﬁﬁ3gdﬁﬂgmﬂﬁﬁﬁpméﬁ in the egg

carrier detected by the detection device using the

cont r 8psidening e detedtinn davichgbosfthe bgg eandd, andithe ditectiohdevice
control device generates the signal when an egg picker
havingras gptitabsysteemand t wo eggs. 47. A system for

detecting a mal functi oning egg picker, conprising: an

egg pietkediniig Viedduenbee bheRs ilﬁtlfeieg% tarlio€@irghe aptitaBsystem.
second location in contacting relationship with an egg
in an egg carrier, the egg picker being configured to

43.The method of claim 39, further comprising:
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.

44.The method of claim 39, further comprising:

moving a plurality of egg carriers past the detection device at a specified rate of

speed.
45.The method of claim 39, further comprising:

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.

50



engage a specified egg when in the second | ocati on and

to renove the specified egg fromthe carrier when
woreaem3dsedom t he second | ocation towards the fiPGI/US2008/077274

| ocation; a detection device for detecting a nunber of

eggs in the egg carrier when the egg carrier is in a

specified | ocation adjacent the egg picker; a contro

devi ce electrically connunicating wi th and nnnitoring

the e r a ection dev t he con

dovi o 8T8 oG Glai Sy Ghr e b EE] dSire it s tenal when

calculatlng the nunber of eggs in the egg carrier, the

@B 5e8 BIckerdias Bussgb ldpast Hhegeihen the nunmber of eggs in

the egg carrier varies a predeterm ned anmount from a

predet erm ned egg count nunber for the egg carrier,

the control device generating a signal indicating when

t he ndiiidesysei fogdsicitingtahneal Bygticrang egy picksr,icemptibieg:

predet erm ned anount fromthe egg count nunber, the

cont r ah eglepicke ntovable batwesq atfiig l&@gon and 4 @cotdloedtioh@mst

one egg pi cker when the number of eggs in the egg

carithdtRig rYlafibrRiptwich & &4ah an B efriaeRkg bicREPYehR Bffigured to
count nunber and t he signal |dent|fy|ng the egg

BhEHE ! Al ﬁle%Q&YﬁX&fatléﬂ LD E OO Eﬁe‘cﬂﬁd egg from

egg car |ers t the specified | ocation adjacent the

%am& e‘fﬁ“’g& b the CO{PJ loght 'tE)*v €ﬁ%9ﬁstq¥catug§ egg

e sys em o er CO[TpI'I

an alarn1co th th ntral .device

bai ogh AR R R R difbolihg A pi P e Gt o REr S Ben e cge
49. The.s ste of cl.aim.47, wherein the detection

GUVIFTIS na%ﬁ@et dtl?Fé“%%é‘ienb@%é%EwFW arowin the egg

carrier as the eqg carrier noves past the detection
devi cacentra) device electrically communicating with and monitoring the egg picker

and the detection device, the control device receiving data from the detection device for
calculating the number of eggs in the egg carrier, the control device determining when
the number of eggs in the egg carrier varies a predetermined amount from a
predetermined egg count number for the egg carrier, the control device generating a
signal indicating when the number of eggs in the egg carrier varies the predetermined
amount from the egg count number, the control device correlating the egg 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 identifying the egg picker; and

a moveable conveyor system transporting egg carriers to the specified location

adjacent the egg picker after removal of specified eggs by the egg picker.

51



predeterm ned rate of speed. 50 The system of claim
47, wherein the control device calculates a position

WO poovkg9segg carrier for each egg and each enptBCT/US2008/077274

| ocation in the egg carrier detected by the detection
device. 51. The system of claim47, wherein the control
devi ce generates the signal when an egg picker has

m ssed at | east two eggs.

48.The system of claim 47, further comprising an alarm communicating with the

control device and being activated by the generation of the signal.

49.The system of claim 47, wherein the detection device detects 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.

50.The system of claim 47, 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.

51.The system of claim 47, wherein the control device generates the signal when

an egg picker has missed at least two eggs.
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