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VETHOD AND APPARATUS FOR LASER MARKI NG OBJECTS
BACKGROUND ART The present invention relates to | aser

wayasanseand particularly a nethod and appar at BGT/U82008/003160

| aser marking objects at high speed. It is known that
food and nedicinal products that are susceptible to
spoi l age or effectiveness often have a use by or

expi MR TIRODANDtARP ARAPUSFOR DASERMARKING OBJECTS
t hensel ves or on the packaging of the itens so a
purchaser or potential user of the goods can nmake a

judgnent of whether the [ rent or
outdated. This is pargﬂ@kgﬂ#@mdﬁ%ﬂint for sone food

pr odu gil?rpd%géng M@ BEFa R s 48 19RE %9§t?en¥§"héedl% EQx‘t&lﬁﬁﬁ%y a method

eggs rine exanpl € because reat o

Al APpAlabies foR1SRRINAGkingd objecfsait higlatpdedason that eggs
are commonly packed in cartons that L?1ave expiration

d?t Ssltpisi khewno thathfoodaandrmedicinabpreduetst that 1re suggeptible to
of dating is that ft .
ap?@geowga#fgctpm%eﬁﬁ%%ﬁ”ﬁa&%s%ggé By Gropuraratiosy S anet R rinted
refri t th f | . '

5 e e BB S 016, RS R KRS g o punchasr o
Ps{én?i\é?%s&o oP&he YARRSPIPAchIRr 2Ghig@ent bENWh&REe theProduct is

nstances where establishnments have renoved eggs from
QufreRf optaddaedt oThinis phranmiary impottaat foespmg &od products,
| at er expiration date which can |ead to ysage beyond
whichizcan bpcomiec Hargeraune With ichicken] §88%PHRR &1 JIfINRt gxample

danger.ous .condi ti Qn. ile.th h b
SR s Al P ienele R g0 hensel ves it h

ink | g ispf(JrQPllPlQaaE&n ?ﬁzﬂ%gg%?aﬁ? cBinriBHIKI pHEkel NAR cartons that have

per manency of such print ormation i s suspect and

eapirafibedaks peAedesh the Rartdh.cUA Prbbledesvitlabhie tywpy dfndating is
which to mark eggs is to use a laser to etch an . )
ehti comsummersl aften asthovertbe egas dromta earterh and dus paem igra special
the egg which results in

o0 e S5 o 3RS e PR b e
SORRBARER L kPO B REDER # er rve
TS BB uBHGROM U, o agogtont ik prine
speoh fandaplaged i ampthert leaving a later expiration date which can lead to
usage beyond the date by which salmonella bacteria can develop into a
dangerous condition. While there have been attempts to print expiration dates
on the eggs themselves with ink jet printing or other type of marking, the
permanency of such printed information is suspect and can often be removed.

A particularly desirable way in which to mark eggs is to use a laser to
etch an expiration date and other information on the shell of the egg which
results in a permanent marking that cannot be removed from the egg itself.
Such marking is described in a patent application entitled METHOD AND
APPARATUS FOR MARKING AN EGG WITH AN ADVERTISEMENT, A

FRESHNESS DATE AND A TRACEABILITY CODE, having Serial No.
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reference herein. Because billions of eggs are
produced annually in the United States al one, marking

W@ ®s/18536T act i on of such nunbers of eggs is a PCT/US2008/003160

form dabl e undertaking. A large mpjority of eggs sold
in the United States are produced in only a few
hundred | ocations. At these |ocations, grader, systens

£1,830,580aNG1cd, Jamage nd2086k velggh isnspavifiealiylinoesporated by
H gh vol une grader systens generally have fromtwo to
sdferenoeherdineggs that are conveyed through the various

t f th di
Epag g%fgwmgilgégglﬁegﬁ%%mg?n %ﬁgﬁiﬁ%]eygﬁrll égg;@ﬁﬁé@ States
one durin his ' b ' i
Alones Tebte sy 5 bR 1 BUGE Fhbas 50 SRRRUR, fClormidable
ﬁh@@i‘teﬂ&ng"\ﬂ‘lér?ﬁ nd)8Aey 6f eg@eéAtiintheUnited Stardaire produced in

system Thus, e marKing operation nust necessarily
eaBkua fow thuindred loeagionsmlAlt theseelogatdonsh gsadealsysiezs clean, candle,
wi ndow. Because of tinme and physical . size constraint

gr@;a%mmclgﬂggs:mdﬂrgs‘( vourBes. i kigk valurRgSradst %Yé?elms generally

r on th is.lim , | .

BB ind sopi et B gueb IR arf o leRg, AR Rle Bl dfbus stages
o . :

SRRSErE it R Bt O 70 g an hour

Embodisieey fa@kinighef pegs anist ibevdorte during hisi gradéng process to be

apparatus for |aser marking individual objects wth .

lemi:jarha:ah_tlt & lm%gemarg temaarkdhe §BES ¥PTY EPIIY ROV, %i%\{fmg down

w ndow ex] st [ whi h _obj . .

I et e 5 L 6Ch S AT o

a _predete . 8Pe LSiLNO:

PeBSHhFLIRRS SR dorl ARaPIRRE SPIRQIAL ity Bocause

O timk &ndP ?h?ﬁcﬁpﬂﬂz guh&ehihe, the &abuat hed eompdaxityoof mdicia that
the objects"to mark the sane with indicia as the

@En ebftmaﬂcmlson theoeggs ishlémitedkand) the lseomarkingappagaug must be
the first and second | asers king alter.nat .

sizergn gioliecERdentn pRegRESEhichdsS MR igh the normal
station. f;/,t ri ou(i enbodi nents of the invention al so

OB INGEIAST - of 1 aser marking individual objects

while they travel along at |east one path through
amarking station at a preferably predeterm ned speed,
conprising the stdSELOSURE OF INVENTION

Embodiments of the present invention comprise an apparatus for laser
marking individual objects with indicia at a marking station wherein a
predetermined window exists during which each object can be marked as the
objects are conveyed along at least one path at a predetermined speed, the
apparatus comprising, at least first and second lasers positioned adjacent one or
more paths configured to direct a laser beam onto the objects to mark the same
with indicia as the objects pass through the marking station, with each of the
first and second lasers marking alternate following objects as they pass through
the marking station.

Various embodiments of the invention also comprise a method of laser

marking individual objects while they travel along at least one path through a
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activating a first laser to begin marking a first
obj ect when it enters the marking station and

weoemwsilimishg to mark the object through a firstPCT/US2008/003160

predeterm ned tinme wi ndow within the station,

activating a second | aser to begin marking a

successive object when it enters the marking station
mdckingrtation ag at preferablyt peedeteraciasd speedy emhptikinguthle steps of
second predeterm ned tinme wi ndow within the station, )
adtivatingsa fient dases do hagiy mastiag i firstobjest Whiepdbeaters the marking

e L M o R e
WA G AT 5 S50 TN i o

QicRBYYi @ bbjRPaRAMNt ahicdd the Wafdhg didtiver aahcoftimgdng to mark the
| aser apparatus according to the present invention,

suticessiegptjest throungk emlsecond, predigernaimed xpineawindowawathin the
a large pictorial representatiop.of the word EGG-USI ON
siatien, hgd 1k and seco predelcranest tlfr&wmc}ﬂi’r%av?rﬁ@nang with one

FGIR0: SR AHRYobP IR i SimBichfoceBl Hpokb8 o ateast o

tl ' ons al ong the grader
g&*{% éﬂgle%&s?%m dfthé Wiené RERddw) 9 g

ystem is a plan view of the preferred
enbodi ment of the | aser marking apparatus enbodyi ng
the present invention; FIG 4 is a side view of the

appar at us shownDESCGRIETION ORTHE PRAWIN@Svi ew of

th h in.FIGS, 3 d. 4:. FI G N i d .

i ow BICERbanEnooPiar ViR 8haa-SAk bR fraehiqal dpf8fiations
! ! : | _

S LT AL BB i,

Which Gplov HAgNBt Bacéabiligi roede] g tevpiratdam datearall Mrge pictorial
mark eggs; FIG 7 is a toElSVi ew of a portion of the,
rapeé¢sentastbneab titi wond ESFGFRSIONS avithhorp fgataperanrd gdine of text

enpodyi ng_.the present invention, simlar to FIG 3,
mcqtm&%frpgh NRY YRR IHAEYELSEye plate having apertures

T 2 B CASEAIE LI AIE embotsng e
BRYANATBA®SN SkGWAIIAGWDBa8Eaions along the grader system;

FIG. 3 is a plan view of the preferred embodiment of the laser marking
apparatus embodying the present invention;

FIG. 4 is a side view of the apparatus shown in FIG. 3;

FIG. 5 is an end view of the apparatus shown in FIGS. 3 and 4;

FIG. 6 is a side view of components of the apparatus shown in FIGS. 3-
5, and particularly illustrating the laser generator and components for directing
the generator laser beam to a galvanometer for directing the beam upwardly to
mark eggs;

FIG. 7 is a top view of a portion of the preferred embodiment of the
laser marking apparatus embodying the present invention, similar to FIG. 3, but

illustrating the protective plate having apertures in which laser transmitting
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FIG 8 is a perspective view of an alternative
enbodi nent of a portion of the apparatus shown in

wo-b@%1136and 4, and particularly illustrating BCT/US2008/003160

protective plate interposed between the gal vanoneters

and the eggs that are conveyed above the plate

together with air knives for preventing material from
Gepmahign olehsest hee dastuHed ot keep debfts #hd mattexi frenvifelling on
illustrating the apparatus shown in FIGS. 3-5 wherein
galyeneingterscanmiagdisdsat us is shown in a retracted and

tilt it - FIG. 10.1i ' lifjed vi . .

| LFIGERG SBhopbetne S ol APalTE ifHngnigt @ porion
. W t . .

LB SRR ARAR T 8 SRl GPBE Bacaly usuring 2

bastectiveeplie ifrieeposdel bétveedr ehiRhpslvanpmetetand thie ofgathat are
reclining Donald Duck that is made by a plurality of
venveyed; abmve the @late2ogethar svith aiaknives\foapreventingimatgrial from
wi th the nupber of vectors being reduced; FIG 13 is
SFORMNS PY galyanpmetersion of the representation

showngiA R 11...F ' .

porti g:ﬁ&ofd ﬁu? %lg rg@ﬁg}-‘%@%%%% ﬁgﬂéﬁg S@é‘;}\/ﬁahnd FIGS. 3-5
BHereid 2 p&itidh ithahgpdradidisShoWn inl £EtRRdd A1 Afted POsition;
representation shown in FIG 14. BEST MODE OF CARRYI NG

OUT THEG! NOENTA Ginpiifiedi viewt #llustrating »peston dfny egrademsystem
are directed to apparatus as well as _a nethod for

FaRSyingr thrﬂ% @ggSect%;alsert Magh daves galyanpanetgrseng myprticularly
[ ith t [ ' i ed by |

Bhirane Bt ary b foRRmet e R P B Enaer graphi o

repregeqt 441 Qns g?%l?if?:re?{?go j fioR%¥5a tr&rlﬁi-iﬂg D&&ald Duck that is

mar ki ng stati on. ects may conprise many

diddesyenplighigsobvettbss aid and may be made of many
different types of materials, the objects that are

of par FlGullar isi ansimilanyéewiras BlG. 1 hebaupjidctheopumpsr of vectors
Br.esent [ na/enti on are eggs produced by chickens.
eing reduced;

FIG. 13 is an enlargement of a portion of the representation shown in
FIG. 11;

FIG. 14 is an enlargement of a portion of the representation shown in
FIG. 12; and

FIG. 15 is an enlarged and simplified portion of the representation

shown in FIG. 14.

BEST MODE OF CARRYING OUT THE INVENTION
Embodiments of the present invention are directed to apparatus as well
as a method for laser marking objects as they pass through a marking station,
with the marking being carried out by lasers that are designed and configured
to render graphic representations as the objects pass through the marking
station. While theobjects may comprise many different sizes and forms, and

may be made of many different types of materials, the objects that are of
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Parenthetically, it should be understood that terns
“mar ki ng" or "etching" as used herein is intended to

wore@s/1193a1 a | aser is enployed as a radi ant eneP€TYS2008/003160

source. The |aser beamis applied to | eave nost of the
area of the eggshell unaffected so as to provide

contrast between the unaffected areas and the marking.
paeicubseimperaancebhnd emcathd suject oféhopresens infemtéon are eggs
material fromthe egg shell. A significant benefit of
proasluged byfchielens. narking i s that brown eggs have

etched indicia,that i contrastin j t (g )
whi | ePapnthetically, hﬁvéﬁ%'t?léihg’cf i“ﬁ’g‘l"'ﬁt‘g"ﬂg‘ﬁ?i ge?}é‘g marking”™ or
G t. § OMN; - tol t t gt '
PN S el RS 3l Rk e o o

Padidkieerteaynsontee. aThedasertbranpis gpplixuptookdiavatmost &flthecarea of
approxi mately 90 microneters of the e whi ch

hel | ,
oo e 30,5l 050 ra
b o T S i B B B3 e
e R

B%wﬁ%ggg Fla e REt OIS h dTBTaCtHab ) a & ofitlabiifg velties coRr, Sdiile white
These gs are processed through grading systens that

vaghhawt ewthed dadidietimids paoktabing dggk browmeolaici The structural

and which are then shipped to various _ destjnatjons.

THegghadl Hie egmshell innbhatiasted ecause ty e Wgs‘aéglae beam only
ders, some of which c handl e . t 75,

ggﬁ?ctﬁc}ﬁg oy raﬂmp§n‘?§}sg S‘P t?’ IaBH{ngtlﬁ'ﬁg}lel? g:bblgl’l&ggie?&gsof the egg
Lt ah e i ' 9 WiuRhess of th

S SR s BB B 100 BRI e g of

tpgxhelle processed through the grader. This is

particularly true if a significant amount of indicia,,k .
such £f thedpHicnsrafmessdhatareaneducesl enesy year.tthe past majority of

gl%ﬂcr{lh ?agﬁ 83?%)&5%\32{%1 ?ﬂ%@ eflgélligﬁiy\ﬁslgcﬂgqi%g} ggﬁ?e iliﬁayedts o t4hGusands |
SR oHiGEs R cBIEehY A5 e 30 Hlln A hilion cggs per day.

qiheYe PSS arel prodesseiRthfnghr @abingedystens eaemahi grades candle and
mar ked " on an egg, such as an intricate or extensive

pagio ther egissatghe fadlityaadpikichiare themsippedita vagous destinations.

" process. the graphical repre

o R Ak P ESEI A S e EOEE ofvhic can
hRRaRA% ¢ 195,06 4Bk bbfibld Y to the

For this type of production to be maintained, an egg marking apparatus
and method must be highly efficient to mark such numbers of eggs as they are
processed through the grader. This is particularly true if a significant amount
of indicia, such as graphic representations, is desired to be etched onto every
egg. It may also be necessary to use multiple lasers if several lines of graphical
representations are placed on each egg, and particularly if there are several
rows of eggs. Not only that, if a complex graphical representation is marked on
an egg, such as an intricate or extensive logo or design, for example, it is

necessary to process the graphical representations in a manner whereby the
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representation within the constraints of the physical
and tinme w ndow that exists for each egg that passes

wao boosagis6rn mar ki ng station. Mre particul arly, P@nts2008/003160

referring to FIG 1, an egg 20 has an upper line 22 of
graphic representation conprising text "A005 EXP
9/ 15", which is a traceability code followed by an

eraphi@tépasdiiton Aafli bidtendered ofdtheoegmiwith aisual dislelity to the

graphic representation of the word EGGFUSION with |.0go

?qmﬂ:&mwlcrm avithibotheopengtraintssobthe dhysicaliiangs Bme, window  that
resh new way to advertise. Another |arger graphi

exipisclOE gach pag that Pé‘ﬁ%ﬁmhwaﬂ fei! ‘%ﬁ%ﬁ%hgi 2 IOaI °

pictogjal repr t ati . - )
B 5 RIBE) AU arhnk6 T Lol S 8 upoer e
Eﬁ%fog{é@@m%&gmaﬁm Srhpesiapt tekasSHO0SRERM$/15”, which is a

appar ~indicated generally at 30 and 32, are shown
tracexilisctode follaved: byyat expiration datel udemiddlgrlinge24 sgntains a

in FIG 2. The grad 34 i i 1] '

aycer ﬁmhécytﬁprﬁgmtgn oty EGCRERICE Sl fifies and

and t hese Se ] t,.to th :

3B e A e ASHBOCREH ALK BIRAGEY siner e

%9@1%’ ! F%)r@?&ﬁﬁ%rgmse’@h%ﬁ{ eif NEeMG ST ¢ 1di4ewheéh ais a pictorial
acking stations 38, 40, 42, 44 and 46, where they are

g%ﬁb%tatﬁbrﬁ af the Dif sy Sttiappitey Doflabd Duskatbpaimdtl e described in

illustrated in FIG 2 may represent alternate
conmtdtiomswitbrvegtardedingjogppar at us or they both may be

it Tevdsereny et Mok igannagiinsngiaced Bgadtally gy 30 and 32
gge %,;gosw?{ﬂ?%&%é&io%r%itﬁ% aﬂﬁégﬂ that ifikfEde? a%ﬁd&osﬁ WOPIGY2. The

WO 'Ows Of eggs ‘that are being ved through

?Pﬁleg ragidgosiivned toJeaehet é%sﬂby eireohvefort fremebygddings where
romthe grader 34 is to the Teft, obviously the Ieft

enk arg lcuapal andithe32 eggslinpwioto thergradery34 twhare dhey are candled,

di verted at Ki tati 42, .
chnsphagadal Hul Tk USRI ByabioNTGY B Ecaming 36 where

LA 2 SR s, S a0, D5 P gpd e they are
R FBARCIEMAPAL ¢ cho ol 30,3 e 1G.
may represent alternate locations for a marking apparatus or they both may be
provided to handle different rows of eggs of a multi-row conveyor, for
example. In this regard, each of the apparatus 30, 32 shown in FIG. 2 are
configured to mark two rows of eggs that are being moved through the grading
system.

Since the movement of the eggs from the grader 34 is to the left,
obviously the left marking apparatus 32 would not mark eggs that are divérted
at packing stations 38, 40 and 42. Each of the apparatus 30, 32 has the
capability of handling two rows of eggs A and B as shown in FIGS. 3 and 4.

Each of the marking apparatus 30, 32 are shown in FIGS. 3-10 and have

four laser marking units, indicated generally at 50, for marking eggs in row A

and four laser marking units, indicated generally at 52, for marking eggs in row
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and four |aser marking units, indicated generally at
52, for marking eggs in rowB. The rows are shown by

wo basi1isses narked A and Bin FIG 3 and 4, w tPCT/H82008/003160

eggs 20 shown in FIG 4. The eggs 20 are carried by a
conveyor indicated generally at 54 which has calipers
56 on opposite sides that hold the eggs as they are

BONYKY eshvalatd shewh diyhtheflines vratket . A Bhd Rlis FaGc8 and 4, with the
bet ween successive eggs is defined as the pitch, whic

h
'eggqoﬂe}‘ﬁloam yn dB6ut4. 76l he pegsndP eare capried ey @ [popgyor indicated
vary. In this. r d, t.he pitchis d s

gewéeﬂmfsrﬂ S Bes cliPeas!ith on oS, sy Tidp et eees as
S | nhst i i ; .

R e o
g%%éumﬁneanisc the Yitehy sviiibl iSgarefahbly abed76f millinieters, but

pout 1.1 neters per second. At that speed, there is a
tihich viandvaryf dbothis G@gaid, | thee pitells isf aleteravihed aberthe grader

mar ki ng unit to. mark each .successive e hat pas

many L;meﬁetwhmhnlgs‘érﬂa@ﬂ%g am@r@wwéﬁga@ﬁ‘ifo fégé%eggs- It
are. marked. per second.. ln I S 4r j .

B BB, RS, RGO o % B R o, B TR 5k o
ity R YRBS ! Bappeorues ol bnbsirachinas

that wahhesssedpearsretibattims venidotedf dbarh Ghmillsecendsafor each
be nmoved within an arc 58 having a range of about

With g 30 .
{asenbuukingsunde ty sk gech suepsasivaerg thaldrassesthronglrths marking

A0l N B S 98, OB OSRSHE, i s resar. o

1 6&%%6%@8%%; c%ﬁg@ﬁ%s {HRr Ksadcd 'ﬁiér%gﬁfe}ﬁi: OSIV&ifRZ 18Rs A and B

rning now to aser “mar ki ng

Whek&inS6he 82 médof e ldsenendrRinel Ghit$ SOaada$@rcan mark eggs, it
generator 64 is nounted to a vertical structural

beimgonhd&btdddathat ntheulaser beaonthat tisempitted from bertumits can be

support .68. The | aser . t t I .

STy e SaohEYiRGUGFEScR TR bty aRauT 98 degreps o i
ens ) n f i .

efferall ket dfchofd °ofls 8 kil sioAne@Ads Eenerally

géaﬁé@i tHeB WAt ofath¥ adppaRAtas defiedi By dieads@@aédsab0 of a laser

irects the beam 70 upwardly to mark the eggs 20 as
nieerkinpamsit byclofine 62 seshaenen HIGS. 846.is preferably a

o S Tamniraue? Gabe et sk g el and 3Ry FIC. 6 2
laser generator 64 is mounted to a vertical structural support 66 that in turn is
connected to a horizontal support 68. The laser generator 64 outputs a laser
beam 70 that passes through a collimating and focusing lens 72, is then
reflected off of mirror 74 and passes through a hollow support pipe 76
supported by a bracket 78 to a galvanometer scanning head 80 that directs the
beam 70 upwardly to mark the eggs 20 as they pass by.

The laser generator 64 is preferably a CO, laser having approximately a
maximum of about 70 watts of power, but which can be adjusted downwardly
if desired. The galvanometer scanning head is preferably a SCANcube® 7 scan

head having a digital standard interface controlled by a RTC® PC interface
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i f desired. The gal vanoneter scanning head is
preferably a SCANcube(r) 7 scan head having a digital

wae@sdasse7 i nterface controlled by a RTC(r) PC PCT/US2008/003160

i nterfaceboard or a PC i ndependent RTC(r) SCANal one

board as sold by the SCANLAB Anerica, Inc. of

Naperville, IL The scan head has a 7 mllineter

BO&HLIH £PCAindependtint M PCBSTANafor Bfirdmas saldippaht SCANLAB
performance tracking error of 0.14 nsec, an optical
pendrivaydnc.eof NapeniilleeHs Tharscan fead hag as?epllﬁg%n%@ﬁure, a
time at 1% of full scale of O

. 25 , typical, . Ki
L oot S S i PR LGP R 0.14

12.0 m | d Ll it .
iney 4 SofiHl SRl RifRs sRERCohfert AR GHfali, X sEREREpHHLE time at
§95 of AT1ISRAM oF .73 &, 31 BypieAChaiing epekdssft 2 15amkdony a typical
units 50, 5 d i'n the cabinet 62, with the

g

2 1S nounte
pesiiongrnepeddons K10 ansoandtaedypicalhgood taritogbgialfy speed for
staggered relative to those associated with units 52
singhmosteokef ¢haraeters 9f Lsuillypgtes hgrght od §90ADPS. of t he

o AT s 3-SR e TR 1. 52
u%tt%(g igf{hee&%kr‘i’%?? g?iﬁr tHe Tal 3 nebAted 64 @sRtidtad with units 50

adj us e fee eve and adj usting the

BER aithgger@a rfehgiveprattidse saseocibted Withounitf SArso more efficiently
installation, and the frame structure has horizont al

nse kpaendred ke@s allhofothecanitsyin avswall| ofsaifeotppinggg possible. The

823% SROPIESIOF She 4%t RERTB ROLIET el IE RSl FraPeid 82. A
e el ChECR Aot ATl (EIER Ol I IRB S Rlfugine the

3N a86h Ve appiraiAUn HeOPHOMEX dMidisgilaton, aihd the frame structure
necessary. Because of clearances, before it is

hat herizental idil meymixes 88cebichraantyothesnstosune 62 and enable it to be
gal vanonet er scanni ng heads 80 an isJs .
mmdpﬁromowaﬁagimltmwﬂw‘%théégog's% o2 seirasted, position as
s*’lde of gﬁge rear corner of the enclosure 62, and a

shovnap B0 2ct uat or assembly 92 on the front that can

tilt wie I%Wﬂbflﬁ%%?hgﬁw &n@Bleshthe Nade@Vdntrol Rits to be separated

gal vanonet er scann heads 80 so that the cabi net can
FonaNe gradeycdnvenot hiaedmury serndéed, Anishinetr steppingsilneegrader if
94 is nmounted on the frame structure 84 i.ch includes
aengssaty. aBgcapseref ¢lagranges, hedore, it inEqtiadisey 1h sy Rmfecessary to
llg\%lfrc th%ogatll{/grllcl)r%&se’r scanning heads 80 and this is accomplished by having
pivot connections 90 on each side of the rear corner of the enclosure 62, and a
tilt frame actuator assembly 92 on the front that can tilt the entire enclosure 62
which lowers the galvanometer scanning heads 80 so that the cabinet can be
moved away from the conveyor 36.

Another enclosure 94 is mounted on the frame structure 84 which
includes control and operating equipment, including program logic controllers,
computers that also include RTC® PC interface boards for controlling the
galvanometer scanning heads 80, modems for communicating with lap top

computers as well as off site networking equipment that upload and download
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conmputers that also include RTC(r) PC interface boards
for controlling the gal vanoneter scanni ng heads 80,

WOorR@eNES36Dr conmuni cating with |ap top conput ePGI/ES2008/003160

wel |l as off site networking equi pnent that upload and
downl oaddata relating to the operation of the
equi pnent. The data files that define the graphic

ARArRRNRId esopérativaicfahe meprhbnt. Phedate filectint define the
coordi nate informati on are general |y downl gaded from

gfffphﬂ'%t ger?esﬁmg?tﬁmg, inghulinge thosedubet oprovideor Hestphn cperdinate
upl oaded for billi d qth . Th

iHeraRGen | Pice EEBRFAEL AIPDATGh a B LS SSLPaRRTE dnd the
asspci.ate i . . 4 11 '
SRR Ry Ob Pt BB W BuRPliposes.  The

LERPEERE W€ aléd MsRri¥iinettedewntr tieUssmpodr Wastenvakssoci ith
vgﬁm@es Therae are gensorse t hat sense g err\z?isng cipd wi

tt&rrgm&t \B4e shaif prioviddsawashereerevisnomentahdnformafien such as wash
gal vanonet er scanni ng heads 80, as |1 as current
SaerolesTesRtUBOVIBRSEs WRHAT tEBPerRiira arg Washswplr L Vajugs. There

ok _ _
B oCo b ERes O a e AP PTG ol T8 esBl ehPRRER of the

B S 130, 1 g gk s suppics.

Positicgiesknisorsemebdlso provided tsoathbt thesbperating status of all important
mai nt enance work. However, during normal operation, . .
amiibg caugwnents dre menisenedof TheneMmnssniuse ARG hamdity within each

reporti that is done, the need for an on-site
Qgﬁfrﬁ'éf{rigsqr@h%ﬁoﬁi“?%j'for many types of mai ntenance

wor k. ' t : ' ; -
o o oPe AR 053 EDRRY G Ydcd p cnabl o

dit@ dRRubi sipRint dOmMaRirengnde Werk. alloweviet eduringhommal operation,
use the keyboard 96 and display 98 while comunicatin
whtl tbeoatisesof thepatertrufahe knonitartigpand tepasting thatds done, the need

narking apparatus and.r.ect i t bl ens.. A |
ol R0 R3-<ait ARt PORITBTadbior Ay BiRat, maglsigs work. 172

ener.gency. stop sw_tch 1 fot s hate i
GERIRE st Bet el hoAQRty GBI e lat (€ 1paheA AR facifity that
e e@”ﬁiee"%ﬁ'a&&”'_gﬂ_r dpeatioandnion® dier notivitieb that can use the
productionTacilities, air conditioning units 104 are
kegbbatdd 960and adibplayc PBswhile eommiunipaiveg Witk cofifrsélet personnel

panel 106 is |ocated on_the end of th tus.
Boosledeaebic GhPVANbMITEKIRG APRATGL 4RE oTeBH [a TR0 opablgms. A

l?gslegwm%&elnggl%ﬁt power switch 100 is provided, as is an emergency stop
switch 102. Because of the heat that is generated by the equipment, coupled
with relatively high ambient temperature and humidity in such production
facilities, air conditioning units 104 are provided for each enclosure. A main
power disconnect panel 106 is located on the end of the apparatus.

Because the galvanometer scanning heads 80 are located below the eggs
20, there is a likelihood that some eggs will be cracked and leaking or will
otherwise be wet so that material will drop toward the galvanometer scanning
heads 80 and impair their operation. To guard against such occurrences, a

protective plate structure 110 shown in FIG. 7 is provided. It has left and right
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20, there is a likelihood that some eggs will be
cracked and |l eaking or will otherwi se be wet so that

woredosnizab7 wi | | drop toward the gal vanonet er scBCTIUSZP08/003160

heads 80 and inpair their operation. To guard agai nst
such occurrences, a protective plate structure 110
shown in FIG 7 is provided. It has left and

H&Miﬂgqe%é 192 ltR&Saré kaotiMal tatiee frapmt ednibers 88, andinehich carry
menbers 88, and which carry horizontal support pi

es
hddzortal winpmirt pipesai b4,1tb6whichaa phathdd 6 nattashede ﬁb@ plate has
circular apertures 118

Chrsian amemaesss L ko ase SaBo e i ek AR Sapming heads
ot ect i | 119 Ler i ;

BAHSFhAYE aFRAR St ProBREE Bl "PIPBLEAEE Ing SpkRRles so tha

@agtﬁg ﬁflfrbnpl@ﬁ@séggﬁ SAINANGIEt BroSLRNAE dpRaRes B falhento the

um | en are stronger than glass and have the
%ﬁﬂ/ﬂﬁbme_t@rf samdng heads 80er TheaGemnahioum ldnsasoare smonger than
ternatively, zinc selenide | enses can be used . .
gteas nanch hayet the poppoyi of dssingo aplasse bgaga eWithpyhtdistortion.

L
Sﬁg)%gsésola%%gl&gﬁt. GB%%F.\% g%%%grﬂ?niﬁﬁg %506 af@)l‘éffmw S‘E{pensive,

ser can urther prevent mat

{88 HifehE BPeithfesgAl 8/ RIprERireblysarinNarne divagh R0thaathe normal
protective lens 120 is provi ded over the output of

aac br haegt, ofmadveniendiafahedasar team cam beanade.t drnfirthes prevent

SR L e sy BB r 2
1avi Ng,an _air..n i f . i ;
B e

t

) JP WaBrBt SRS BB o@ImERSE Sshowan i FIGh e, Rekieh 1245 rectangular
which directs a current of air over the apertures

whektirds! V83 idrthpplag hid,twith thisyersbodimaenti havdog enrajr nozzle or
penetrate the apertures 118. COperation of the air .
kﬂl&ﬁé22ﬂowa%ﬁdbédl?6ﬁﬁ? @adwpsgxuswlé%oﬂ@tvlm Gnepsed tg an air
t he ho 26. A conpressed air suppl t - A0,
o3 TER B2 STV B Bl fost 136 3t ot o
Jcﬁ?reﬁ?% hir §{/9Pﬁ1et %@erﬁh@ﬁ SyIsich WbWS S n%smﬁ’@éknhﬁ_dyts@ that it
the stationary fra 84, the hoses 126 and other air

R vt PenewaRothe iperunewl H8 bOpephomtofdhé mimknives 122 may be

| aser marking units and the encl osure 62 because the .
lcantretled 1y $aleneidr valvesi 128 dmthadosen|2§orA somypressed air supply

%\% i_leoalé% |45 PdSeISe&rgOb&qM %?e e}al?)?y F;))loevte(res fie cl:Ji?;BP L% 19958 193 shown.
Since the plate structure 110 is mounted to the stationary frame 84, the hoses
126 and other air supplying components should be separated from the laser
marking units and the enclosure 62 because the latter can be retracted from the
conveyor 36 as previously described, and the plate structure does not move.
With regard to laser marking eggs, a more powerful laser does not
necessarily enable the speed to be increased. It takes time to transfer energy to
get the right effect. For example, baking a potato generally takes about 45
minutes, and using a more powerful oven may explode the potato. There is

also a power transfer function to an egg shell that produces the right effect on
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Wth regard to | aser marki ng eggs, a nore powerful
| aser does not necessarily enable the speed to be

wo psasset. |t takes tine to transfer energy tRCES200$1€03160

right effect. For exanple, baking a potato generally
t akes about 45 m nutes, and using a nore powerful oven
may expl ode the potato. There is also a power transfer

fﬂen@g'g.on The daseeggersdraior ishadmetiatbscadjusted diogmwardly, so the
ef fect onthe egg. The |aser generator is sometines .
achxirmue ofl FOrwattsl isynotsesedn e Wi eiggs and fSoR0eggst Y i r§quise power

o e S SRR SNk Bl S el Qe hr
mor e val uabl n ' ' - -
PP VBRI B 2408, ROy UL PR RSt Alimice e
Wriddtgqﬁn'fe' @Ptmfspaxﬁeumrgrhpmbaqei apitten teethegfull i 38 enillisecond
to the full 138 mllisecond window (or 69 mlliseconds
faandswngoro69 trndlisecoerds) forThameraft ther fasert | dhepprsderzed optics

by the lens 72 is 100 m |l j et i.ch d i
oo e tnhedens S Sl LT ben v Rk P g Aat P beam

T S N -
gESdstféﬁh %‘fzfgc%?egegg Whicht REAnIVBiAthe 2h9 r¥eld! hAdEbEthe same

ange cause erent size eggs does not matter
beeausaitddhén boleal woeds)ta 00 hillintwtantleenpentmsad dyy fififerent size
such di fferences. During operation, there are four
eggedoanmil myatieri becasise dhe Socalapainh 9f dhg derm ageommpgates for
an%ét geé_four units mark the upper, mddle and bottom
SHEAITELe8etSan in the egg 20 in FIG 1. Wen the

conve r%r?é ngtlvazi%natthéljéeaéfﬁgg lé’nge[r ljrlnérgg%% glg'litB &0 or 52 marking

second;, ohl'y abou I n which

R iR Kackeo, i #@-fohf uhfis Bvrk e uppeimiid@e dnd boteom lines as
anount and size of a graphic representation that is

Ishmlwg imethk eggj 20 imEIGpger Wiren theteamyeypnéd movemat the speed of
' than th [ ' [ '

Joh TG ABISeSORGAReTESSSHbNADY B9 Tisisggonds inGpipieRto TRark each
pr esgnt ar at S f il r j uRjt.s :
Referly PR3 Mhlleds Wy 010 1, 9961 oBCH NS okt i
'rg;ﬁ%ééﬁﬁén PR MRind ¥k 64! thd Bfpénaril bemomt limgs 22 and 26 is
eggs. Is effectively doubles the tinme w ndow from

adautha® thariih the arddisline24pehichiB8y bielquitcasmplexwiuch as shown

each of the two units marking every othe . [
suddGhh hl-dér na"hpn@emrgcmﬁrgt,us nlbs,eg two orf 125%% mgﬁiigg units for

marking the lines 22 and 26, and the two remaining lasers for marking the
middle line on alternating eggs. This effectively doubles the time window
from about 69 milliseconds to about 138 milliseconds with each of the two
units marking every other egg. Using such an alternating procedure, more
complex and extensive marking can be carried out in the middle line 24.
Whereas the laser marking units 50 that mark the top and bottom lines 22 and
26 are operated during the 69 millisecond window to mark every egg as it
comes along, the two laser marking units 50 that mark line 24 will each operate

in 138 millisecond time windows which will overlapping with one another so
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conpl ex and extensive marking can be carried out in
the mddle Iine 24. Wiereas the | aser marking units 50

wo bas/inssk the top and bottom lines 22 and 26 BCEUS2008/003160

operated during the 69 mllisecond wi ndow to mark
every egg as it cones along, the two |aser marking
units 50 that mark line 24 will each operate in 138
thak bofte ke mdrkihgrnameo e witi bé sishilkar@oaslyamarkiggvéges for most
one anot her sothat both |aser marking units 50 will be
of saifltla8evilibgcomdrtinagviedew.f or nost of said 138
When an Lnvolv

mlligsecond ti i ndow. d graphjc .
r epr eSEMLER Hh"r}ﬁgg\é gr 1%?%8%?”6??‘%1%‘&3?6 ﬂ%@?l? on an egg, 1t 1s

i,n u Ve -S 108
AR o8 RE By S b S BRRGR0ER tha has
Halkkr (B! 6128 &Y aBSutR0 | iniMEihesters B4 miilliméerd hReferring to the
graphic representation shown in FIG 11, it is

graphid spdesehtAith sheorwis FIGuth itss smopused8DSwhivettohgsuch as

a start point 132 and an end point 134. Each of_the
¥ecipr 130 vhigh hgsianstartippint b snd g edvpeigh dftndachqpfithe start

E55Fed REtBE nads B3t 50 Jt e fin Py SsBhyeB P S hfraight tine.
Thi s irpe GRRERAN SYorr 86 dMhdtEs Bt AMdrPRREIdE HRRMB'IY Bfbgrammed.

tool fromweb Images that are used” in various steps to

Phizds @enaraligcdsiie withr £ sutoaiatiercovivetrdien itosigfeom web images that
Corel DRAWTr) can be used, for exanple, which wll )
pleotisrsk im Wasinusr stgpaipRi praduse et SGEH| apreseatatipmiof the image.

CEDIA PEB 5 T St e cAROTE bagh g RERAEE T §EeBr graphic

t Aaj-n f i
e
aah kRPN BedufficienffpIh8ehptthhoitnBtnecesgry topRsnually render

- "ps". Also there is a vector based plot file format

catdindypes' opgtdphi¢rato cbhtaibthausght stgémef ghd graphic.t Hde graphics
graphi c representatjqon poves through the i and .
%’aé)? BroviARdiha PaSISpt foRa s lenmg Phot (i lege it a vector

f.e & hibeam Lkd is being
$ésﬁgé{]§§$%a®%k %ﬁ gdr ?y _'élgeth% g%ﬂ ge ﬁlglleéd i s rendered
bef or gehbally, Mt tHehbFdbHi& ré@@@&hﬁﬁon TRbSedeRuzhl the time and
requi res very long vectors to be segnented. The
spatjahwandswg el exfahé Yinds anrtherlefnthiefitare prefegdly cootpleted as the
rendering is not strictly required. Ho it

méd@sébirg|ié%ei§1grr@nd@nedaan@ strpianhy &?%mla@l\éggirfihéré@q?gé before
@g?felgﬁf t'p tigrrggcri]ei:r%d! f”[ﬁ?sStgerrle:ergﬂ§rrierc]1giri<:§ vbe%i' r\l%ng vectors to be
segmented. The graphic is generally drawn from left to right, but the rendering
is not strictly required. However, it is not be possible to render a vector
beginning at the left edge of the graphic if most rendering is being performed at
the right third of it. To achieve the above, the order of every vector must be
programmed and becomes part of the electronic file of a graphic representation.
The programming is done so that all of the vectors are specified consistent with
these requirements.

Based on the fact that the eggs are moving at a predetermined speed and

galvanometer parameters are known and/or set, such as turning on and turning
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the right third of it. To achieve the above, the order
of every vector nust be programmed and becones part of

wo b@selsetronic file of a graphic representatiPCT/UI1088/003160

programming is done so that all of the vectors are
speci fied consistent with these requirenents. Based on
the fact that the eggs are noving at a predeterm ned

sffafdaytithegatepaonities tipedsapediconiny esdpand diedfact that only 70
set, such as turning on and turningoff delay tines,

mbmscmmd&amgwalla’ek; theomiatking iom gvrstyee specshig de{t@rmlagd to render
t hat only

the \ppaad ofethe g phic bagd Ghh e Al gD ARG AnG KBS Whether the
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resen ron can
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ghizhnempetat sdannged \neadn@d enusicwrite ny hem}blcﬁe ﬁh@srepresentatlon
wite to conplete the representation. Thro

Ehwghemeerquceh&sh%ewrf tumd ¢ haa@pam@m%t%m/vg@ers can be

VeCt EQHSWC&W 1233 %g{;@g g}ert \?&e}l &gﬂggccteﬁﬁa%gﬁggfi@- Because
ﬁieﬁ%)%fl({efl @?ze%%%%ﬁﬂotv\h% %08 e%% is gO 'Hlfliifﬂé?ér@ 5y £ nfiflimeters,

ers, vectors can e re

§6@bid éarabE kymdetd wieigalsignifithedy de’g‘lrhbﬁtalllyalf&tctmg the visual
fidelity of the representation that is bei n?l render ed.
]

ﬁ‘ﬂelltyaoflthg r@pwdniaﬁom&raérlameyngmr@mdﬂfedheT ngarking speed is

BesTrrg oLy ity A rsgsoor 100200 ik gt maf %aai'wgugaer? acceptable
h

BEGR R e B oo Bk BT S0 § e syl 400

TheseZmeyréﬂ?egsnk tRBS Qi Spal ofSiZBy a6 (006538 Biesy that cover

t he gal vanonet er scanni ng heads 80 can scan the entire
fliec20 bf 4653kllinndter iphy8icahidize sdcthedsviadow. mathlzu gglvanometer

TR

Hf?é#%gﬁrﬁaﬁt?gt%eﬂog’@r E%l%éaelrﬁln@i ﬁ’aef ?@i{s %2561“5 éﬁgﬂgﬂ &,-lr F@a king speed
68 Q 009CalsBafrafs1FRE ktor §NGRILLe XY Qﬁﬁ%x%ﬂ&:l@)’l (Id1 lehmeters per

systemat a particular set of paraneters nay be good

whillisecohds Thenquadioy ofghe noark mtbdaeffeaedwynthmgqmahtyldﬁ egg, SO
11, if all of the 572 vectors cannot be etched in . the

thatt 0a trodrk ireederedeon egoed @gest byrihsusysters 3t mppprti@dar set of

pXra%eetgrss 152)‘? tbeI grg)%ldu gﬁnle tﬁose on poor eggs may not be.

Returning to FIG. 11, if all of the 572 vectors cannot be etched in the
allotted time, the representation must be simplified by steps that include vector
thinning and raster scanning to try to simplify the representation while
maintaining realistic visual fidelity of the representation.

Vector thinning involves a process for simplifying the representation by
reducing the number of vectors using an algorithm that is based on the Douglas
Ramer Peucker algorithm for line simplification and generalization, which is
used in digital cartography. The method for removing intermediate points, i.e.,

vectors, consists of joining the two ends of the line with a straight line, called
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i nvol ves a process for sinplifying the representation

by reduci ng the nunber of vectors using an algorithm

that is based on the Douglas Raner Peucker algorithm
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parts At t hgglfgﬁlljﬁrntggl %él‘ﬂ:%e %teﬁg H'gsg’]]‘f df"thE ev%%tdr§ onto a fixed grid

repea ting parts.
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i xed grid that enables the determ nation of the

procise foe rahovivignmidiadanpedortdinateshi $¥héms paints efdve vegtors are

renmovi ng redundant coordi nates, Wien paoints o
vosiantarh coe o, o e leralbis eHBrnAlsde Taé EFid is defined
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at means it not her, and the point or

Pl Pbint @ podts ijdﬁﬁﬁ@dam@a mfemen&d/eﬂyb}t turninggoffithetlaser at those
| aser at those points. This is done by digital

piofrfter effhisalis atomiey by sdigital oliffgeangial tamabf%g Ehisntasigre thinning
éﬁ?ﬁlgét@?[e,v%g?c?rt Semiats Mahiprptift o0 23T erfPRY Fgfets. 1tis
g?é;c I agf}{?? &n&?ﬂg% ésl?lr it i 1%%%&% emdf grid. When vectors

to s I est a when get to

%F@'rbsté’ﬁﬁécp ‘fﬁ)m'lf)n%égt tohadainest eid @hied muarsaﬂallt\memrs if not
nothing is being added to the final rendering and t

ahediaki méw adredi sqﬂ'zlues,ptkmenethu@gs bemggadd;qd to the ﬁnal rgnderlng
differenti al ana@g}sns process that is simlar to that
dgaddheyatf ¢limmnased! i cation entitled Digital

Dff erﬁpt I f’%)lce'sAsnfalls Zerdlél%l ditRfhtial analysis process that is similar to

that described in a publication entitled Digital Differential Analyzer for Lines

by Jon Kirwan, published at http://users.easystreet.com/jkirwan/dda.html,
copyright November, 1999, where there are a series of coordinates that make
up a string of lines. This publication is specifically incorporated by reference
herein. If redundant grid locations are already filled in, that portion of the
vector is eliminated. The grid is preferably comprised of a 16 x 16 bit matrix
that is mapped to a 15 x 15 bit physical grid that lays out on a 20 x 40

millimeter space on an egg. The physical grid therefore contains about 65536
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by Jon Kirwan, published at
http://users. easystreet.com jkirwan/dda. htn ,

weopsniyght Novenber, 1999, where there are a SPCT/ES5200$/003160

coordi nates that make up a string of lines. This
publication is specifically incorporated by reference
herein. If redundant grid |locations are already filled
blbckshat TRer gridn shbwirheinv e¢hé oupper eightilmmidedori¢re ofr iIIG. 15
is preferably conprised of a 16 x 16 bit matrix that
reprasgpativ e¢lp iBustéates e size ophlosks of the gddt hat | ays out

2 e o L SRESE 50 R B 5 removes
own
FEEABe e O AP A A58 A o tyer it i

gfé&sséée\Ws 85€ {o vRABtOtise ARBDRL LN Ve@OrNERIWIP M FIG 11 from 572
rtitfacts can be al so renoved because they are not

weﬁnobd&)%’énectemjﬁmam iski¢@. 42process t oget her vv| th
ot her processes was .used t h
vect orldiesproasseh *FF u%‘latf?adﬁf@%gsev@ciér w 5e1§2a7 portion 136 of

t sh '
U et B 3y RS e i
@Bﬁl&? A8 gs&n élﬂ{blmed':fe?re%tétﬁ)rﬁ BPWIGL N4F! Bhe Hihels héit portion

onpares with a simlar portion 138 of the sinplified
NeBrR6RNFHG 04 a0é sHpRtly ldiffeféme dnidnsimpifiquorelatove 1@ghe portions
fromFIG 14 are slightly different and sinplif]j
iaatova inoF IGiel hoand amehlEzaemRpdt 1 el 40 of Fifld 14s shown
H:?{&ngent of the box 140 of FIG 14 is shovvn in FIG
xanpl e of the vector thinning sinplification

. ' h
e S e

\:Bhfé&Bd GaRsrs SRR, 0f 44/ epta)r 548 5150, 152, adéQ sanch F6G. 13, with a
shown in FIG 14. Wile these two versions | oo

rsehptifieé versips siomiprased; of va@nlsaﬁ,gleiis F1|6@Eand1$6&r$ao_w41 in FIG.
e e LG AR et . Wl rics
3St1§(£léic&g %%Cél?lié gﬁﬁ‘f&leﬁlt I@fg'eéihvg&mgﬁ Iﬁé\[&%gﬁ rlfg@tboggs 136 and

nast SrETey . iQnadf 1yectors 164, 166 and 168 show t hat

they overlap one another in the area that is

cr osshah exathpld bétied oasdeer sTnEEs Bsrepresentedpb e gheenlargement of
duplicates are used toQ turn

box 140 from FIG. 14, which is shown in FIG. 15. The rasterization of vectors
164, 166 and 168 show that they overlap one another in the area that is
crosshatched. Therefore, addresses that represent duplicates are used to turn
off the laser marking units at appropriate times so that the location is only
marked once.

" Given that a laser etched line has a discrete width, another technique that
can be used is that if two lines that are crossing or are very close together, there
can be over-burn because of the width aspect of the line. Therefore, vector
boundaries can be compared with other vector boundaries and thinning
appropriately done. Given that it takes time to turn the laser on and off, there is

a point of diminishing returns with the complexity of a vector thinning process.
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e AP SRR Bt Wil B i

W ord bamdéhyﬁk%i dbr Whedmtirebgfaphic toebe evidinabelphysical window

begi n, which would dramatically reduce the time in o

\Mﬁf@b rendeeed wqubbbegimcwhich woudd tdramatigally eicdyredhe time in

the systemto render th r ic during the entir

\kf)ﬁ’h\‘eb\ﬁ?n crang CPH@ BEEYTY jh?ﬁ ?@P‘PPﬂ%?'lar?q?seﬁlfeﬂsh%mgtgnrender the
e _done, |f | re: | et ely. BBk e .

o deé'*“%g{éd?%%@e&g)g%m%'t h%e é@tééé;ﬁwn%a@n‘g?q%}% gﬁridermg can

Henfiffel Ng until the whole graphic is within the

spatial wi ndow. The graphic is staged as far to the
ri ght Ifghjsoserdcempletaly & plag realoon peincipal coordinate system, the

system cannot start rendering until the whole graphic is within the spatial
window. The graphic is staged as far to the right as possible with respect to the
coordinate system. So when the galvanometer scanning head 80 is to start
rendering, it will move to the right and move with the egg so that when the egg
comes into the real coordinate system, the galvanometer scanning head 80 can
be controlled to go to a physical coordinate, i.e. an edge in the physical space
so that it can start rendering the graphic when it appears in the 15 bit coordinate
space.

If may be highly desirable for embodiments of the present invention to
mark multiple objects with different graphical representations. In the event that

eggs are being marked, it may be desired to have a carton of a dozen eggs
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coordi nate system So when the gal vanoneter scanning
head 80 is to start rendering, it wll nove to the

wo p@htiissed nove with the egg so that when t he POOUSINEG03160

into the real coordinate system the gal vanoneter

scanni ng head 80 can be controlled to go to a physi cal
coordinate, i.e. an edge in the physical space so that
nfarkéd vatiRNR dighdeit sraphial smpsontatibrey) iict, abretsaments for 12
the 15 bit coordinate space. It may be highly, i
differenbpeodusits enbrssagast sinofuchiryept,dbe omplexity jofthe graphical
mark mul tiple objects with di ffeient ar %EP%Cal tati th
FRSERIUAIQNS SRRY VaRY t HBNKIREAHY t n&OT o fOPlEXpEFRGSeNtation, (he
mar ked, it ' t

%E% ﬁpeegdﬁg_\ﬁ B‘%‘ég gcl? P§ ‘frgcrg?sela% eahL%lé:[FVe faxRhu t‘é)o@(ﬁﬁ'plete the

erent graphica

%ﬁﬁ{f,e %ﬁ?&@nit'&ﬁ%l. The: fasRE RArkirfe SFetdswilp re duceditief grimnéontrast,
uct's

pro or nessages. In such event, the conplexity of )
ahd wnapisctyla slopreesemiking speedrawllvinesease gind prisgreonyrast. It is

e R Pl S v
CAPICR AL g M -
?{n?%"?lgmk' ?nc%og aéi;d;{h#zﬂ% R3Entafien ki dYnt£1ABA ASE separate

esirable to e greatest possible print

e thaséptafidnt heirkingr speet fos edels ireprebentationds matecto be part of
graphical representation using the entire 69 or_ 138 A
thé Ifile,canddheioperslingl paramseisee oé4be appaprle Are thereby tuned ‘or

SRR L B g HFREIT. G i, 10
t f 1 ' i -
8Bl 7 i A o BB aron i

lég'gbliaﬁld“gvddl& BRélyT Bavd iR whérdang dtiara@eristidd ohande during the
t exanpl e of having 12 different representations for
anatien ofggach rsucessivoreggt hevimgpar diffirenbulepraseri@tipn.  Such

have its_ operating characteyistics change durin h .
penkightption Baxbilitycoriyyizss tﬁ@ g%flﬁawwsagaaﬂfwhéﬂ@tf the marking
representation. Such configuration flexibility

s the effectiveness and quality of the marking

oper atyy@fle VHidR ¥RbbaieiRAdhegttserflintgtidh @aedtbeen shown
i nventi on have been shown and described, it should be

undedesicaibdd) tashafididre undirkioodt thah sthes ubetlificationss sebstitutions
alternatives are apparent to one_of ordi nai(rY skill in

tand aMernagyes are apparent to one of ordinary skill in the art. Such
modifications, substitutions and alternatives can be made without departing
from the spirit and scope of the invention, which should be determined from
the appended claims.

Various features of the invention are set forth in the appended claims.

17



10

15

20

25

30

nodi fications, substitutions and alternatives can be
made wit hout departing fromthe spirit and scope of

W b@silimssent i on, whi ch shoul d be determ ned fr oPCT/EI82008/003160

appended cl ai nms. Various features of the invention are

set forth in the appended clains. CLAIMS: 1. Apparatus

for laser marking individual objects with indicia at a
OIrAIMSE: st ati on wherein a predeterm ned wi ndow exi sts

duri ng whi ch each object can be marked as the objects, .

are conveydparaig far lasesgnakieg jadividial pbjects with indicia at a

redet er m.ned eed, said apparatus conpri.sing: .at .
Ptk AL wBBERR n o dre SRRER W T sty iirif e each
PHicEE gh LRl pERR oBIEPRC LARRIERAGHE: 4P L] R fath at 2
predleteriningd gig&dﬂshﬁm aP&as cohipelsgip:t he mar ki ng

station; each of said first and second | aser narKking

uni t satriaait figstaandeserand fasen markiggonjitscpesitienehagdjasanksaid at
[hrough t he mar.ki ng ste(aition. aratus as. define

535t PRF math GRBASHEFY: K dfreel eilgswAp 4 OBiP &h§ @bjearsto ark the
e S e O S

cl ai medcHWRAT ©4i it dark] REE6Rd ﬂhié@dm%ﬂﬂg%ﬁ@mhﬁ@ﬁg aalternate
range of notion of a | aser beam produced by each of

@l avinigr sijecte ds skeyopassl thsaughnthekn aking stasioand a

predeterm ned maxi numtime duration. par at us. as

( . 4. Apparat us.
definéd i nAnnaratus ashdetenad unehigr 1 suheren fhe mghgia marked by
segopd | aser marking units.conprises a .l aser generator .
Sl Aryafad msined TaSen ki, JRS SmPHSFe e Ot eraphic
%ﬁ@@n@atf(ﬁﬁ( esentati ons according to vector coordinate
I nformation, said apparatus further conprising a
contr@|l sygippuritas aseakifingddingiclain fli vesertimatsaidie predetermined
sai d vector coordinate information for specific .
yiagow comyrisss antaage afsmotion of 4 laseraeam preduasd Wheach of said
rk on the ﬁ?gi ects. 5. Ap aratu(? as dgfi ned in claim_ .

Ihn@Rd; s7oen dfageTymaking |Uts aRd b PrEdyiPHBING e TEPYRIUM time
gﬂraﬁ%@ki ng by the laser marking unit so that

ownstt eam

4 Apparatus as defined in claim 3 wherein each of said first and
second laser marking units comprises a laser generator and a galvanometer
scanning head configured to mark graphic representations according to vector
coordinate information, said apparatus further comprising a control system for
reading digital files that define said vector coordinate information for specific
graphic representations that said laser marking units mark on the objects.

5. Apparatus as defined in claim 4 wherein said digital files further
define the order of marking by the laser marking unit so that downstream
vectors are marked generally before upstream vectors.

6. Apparatus as defined in claim 4 wherein said digital files for
specific graphic representations further define a predetermined marking speed
of said galvanometer scanning head for marking said specific graphic

representation.
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vectors are marked generally before upstream vectors.
6. Apparatus as defined in claim4 wherein said

wale@suszeti | es for specific graphic represent ap@DNS2008/003160

further define a predeterm ned marking speed of said

gal vanonet er scanni ng head for narking said specific
graphic representation.7. Apparatus as defined in

cl ai m76 wheymiarateasi & plefmetieimiciaich réarkhergirs set predetermined
mar ki ng obj ects that are chicken eggs for maxjmm . .
marhgngcf]pﬂeldaﬁlr m@rl@egequédh%awegblﬁlée%legaésfpr AR@RHYN print
speed that can. c lete, a ecific graphic

Cenirastn dRtPRRINGA 10 Re JBF FIOP ExerarInBeRosg dhatsep, SpmPlete a
gé%ﬁhbpgraﬁ%i% %B?és%hﬂﬁi S vgiﬂiihn‘%gid' réd@bihmedh MAliMum time
eterm fing theorder of marking vectors mnimzes the
dugdtgce fromthe end of one vector to the start of

the next vector to be rendered. 9. Apparatus as

defi n&d i n Apparatus asaledinedadatdaimidekereindetgrminiagdae order of
IS a maxi num of, at | east about 86 ters, a.m nut

RS (YSOHS duTAESS e SRaRRe FAEITE, Sk AN egaF 4 the start

Itog%iegg%f r&&%@&oé épﬂer%%r. bon Di oxi de | aser having up

ts of power and produces a |l aser beam

that produggsyRafRI & @Bfiald QR @8im of saidopfedetetmined conveying
mllinmeter dth. 11. Apparatus as defined in claim1l

wpeseisra makinpmeoieatdeastrabout 66 westers speatd. i s a

maxi mum of at | east about 66 neters per mnute. 12, .

Appar d0us asprrsaiuseas idefinedi in 1claperdi Whetsiny gchpRf said laser

representati Qns ¢ ri.se, text as wel i Lal

eepalinian bon 1AoMEE I8 hafhe ute Al Bplif g power and
a hGke . a

AR SR B KT A ol ARBRUC RO about 0

tmidlveketerlvoideh.at | east one path through an egg grading

system said apparatus conprising: at l|least a first .
encl oddre fAppdretusi Ay defpredc é sdaim o Wwherein| Sait predetermined

conveying speed is a maximum of at least about 66 meters per minute.

12. Apparatus as defined in claim 1 wherein said graphic
representations comprise text as well as pictorial representations.

13.  Apparatus as defined in claim 1 wherein said objects are chicken
eggs.

14.  Apparatus for laser marking individual chicken eggs while they
travel along at least one path through an egg grading system, said apparatus
comprising;:

at least a first enclosure for housing a processor for controlling the
operation of said apparatus, including memory for storing digital information
defining various graphic representations;

a plurality of laser marking units operatively connected to said processor
and configured to mark at least two graphic representations on eggs traveling
along said at least one path;

each of said laser marking units further comprising;
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operation of said apparatus, including nmenory for
storing digital information defining various graphic

wOo e@BesBrt ati ons; a plurality of |aser marki ngp@miU$208/003160

operatively connected to said processor and confi gured
to mark at |east two graphic representations on eggs
traveling along said at | east one path; each of said

| aser mar kiaf%]an'éﬂdtbﬁfdrlﬂrbﬁﬁcingwmsd:ﬁlbefam at geoetm@ttpr f or
produci ng a Taser beam at an output; a gal vanoneter

scanni ng heagapasiomeier dcaupinge head hpositioned oadiageRtedhe path
to receive said | ager beamand direct it .onto eqgs. .
they travel al offg™ %griggttq)]_regegye ﬁﬁﬁgﬁ%ﬁeﬂsbeﬁgl c?é‘gi ﬁ‘éga it onto
in claim 14 whergij j r ' nits are

novabl e away froe_ ﬁg%%gf*{%@&l%gﬁ:%tgé as defined

in clgism 1 MhehRisNas definkaSipr cl@me 4t wherain esai Uaserdmarking
in a second enclosure, and said scanning head is

mmith hedmovable avay fanethespaport that extends fromsaid

encl osure and positions_sajd scanning head under the
Chth 167 Aupparatisasdeted we A dPoMAERAn G dasr generators

i Erpdrh 3R oBR RcI RS P A eatBR e, ¥ feilied on an
%gdr%zjl?{tﬁmﬂzﬂt ieadxtekds FRRNad URcldSudedidg6kitibng kaid8canning

er ‘conprising a protective lens on said

sieaddhder theasighand a | ens protection plate extending
over said scanni ng heads and havin &Beni,ngs_ directly
above 19ai d Apparesistasrdrfinediin Slnim dtuwhszein Bishelongaid support

ass fro i d ' ds. th 19 : .
Rep arcslr8l GBoriaR  RRden I BIg W BsLpeAE sl sajd gonerator
?gg%%lrgcggh{ngﬁeddn each of said openings through which
sal ea

aser ns can pass from said scanning heads to

the eqgs, vpparafifseascdéfimgl imtlaith 14 furthpassinnprising uptotective
sai d openings. 20. Apparatus as defined in claim18 .
flents barsatdspansinggheads| and@a lsne proteckionf plaip extending over said

?Srggr\l/rlpfdllg g%aaﬁ %g\]:il l?acvtlrilg %pgh{ngztc{ise%ﬁ]yoa eorvessaéliiﬁi lgrps%rs]itﬂlgbsugh which
said laser beams can pass from said scanning heads to the eggs.

19. Apparatus as defined in claim 14 further comprising a
Germanium lens in each of said openings through which said laser beams can
pass from said scanning heads to the eggs, while preventing matter from
passing through said openings.

20.  Apparatus as defined in claim 18 further comprising at least one
air knife for providing a deflecting air stream over said openings for propelling

matter away from said openings.

21.  Apparatus as defined in claim 17 wherein at least three laser
marking units are provided for each path. »

22. Apparatus as defined in claim 21 said laser generators are
elongated and are mounted in said second enclosure in a generally vertical

orientation and produce a generally vertical laser beam at one end thereof, each
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matter away from said openings. 21. Apparatus as
defined in claim17 wherein at |east three | aser

woragoRitmgeuni t s are provided for each path. 22.PCT/US2008/003160

Apparatus as defined in claim2 1 said | aser

generators are elongated and are nounted in said

second enclosure in a generally vertical orientation

Bndail RAVE tAkERNBARS ViR 4f [abt bas enirlafor adiremingesaid laser
t hereof, eachof said | aser marking units having at
beasttosarl siannarg head.di recting said | aser beamto said

scanni_ng head. 23. thod of |aser. markin .

i ndi vi2dual Aokﬂl%fglpé ‘%1[22@ ARIng, H\F‘éY‘dHP[)ﬂbJegfs Mylg they travel

ope path t hrough a ' tatlen at..a:prefera

gl B shsk QYR wAgTSBENE 3 TR B R Prferably firs
' i | he tie iegd of:marking a first

gg‘%dg\é@ﬁvﬁgggﬁéc&%g@%?h% mar klﬁng station and )

cont i aviivgting anfrsk lasee to begint maksiogghfisstfabjeet when it enters the

predeterm ned tinme wi ndow within the station; .
marking stadom and coRtinp e mérl%@giqw%értfu%’g%%aa first predetermined
s.uccegaive Q‘%&ecb \é\/&?n it enters the marking station

ARE WHRAGW OV RN 9C SO he successi ve obj ect through a
SeCO”%cHQS&%%féEcBﬁg TasdPeto"bEHR INUKIAE B StRe§idé IoBféct when it
the first a second predeterm ned tine w ndows

QURSS BRPinAtkinktshatiuieamd obiténuiag to hedrkithe buadrssivesoted through
bei ng sinultaneously marked for at |east a portion of
tarsecord grédetérmsiacd timerwindon ovighinthe s@UeBE hod as

e

net hod as.defid ned i.n cl ai - ' ' I st a

SRl B Pdfcaltel Bebag IR ORE BB A0 M lea
rtiéh BEHHORngth 8£8diaeHne Wisliews) 23 wherein sai d | aser
onprises a | aser generator and a gal vanoneter

scanni2dg heAdnethod gudefined inmladnsgBdebq‘eel@tSQId first and second

according to vector coordinate, infornmation. 27. A

rne windews generadlyi havel the 5308 tHRe AErHI%L; d | aser is a

car bo rb;r?d oééugﬁtflgﬁég ;a% h@é&&%@g all}rirl1 P fafm?B3U W H & e dat o}greferably

power a
predetermined speed is up to about 66 meters a minute.

ggpltnj&r@ith one

26. A method as defined in claim 23 wherein said laser comprises a
laser generator and a galvanometer scanning head configured to mark said
objects accordihg to vector coordinate information.

27. A method as defined in claim 23 wherein said laser is a Carbon
Dioxide laser that has up to about 70 watts of power and produces a laser beam
that produces a mark on an object having about a 0.3 millimeter width.

28. A method as defined in claim 23 wherein each of said first and
second predetermined time windows is approximately 135 to approximately

140 milliseconds when said first predetermined speed is about 66 meters a

minute.
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that produces a mark on an object having about a 0.3
mllimeter width. 28. A nethod as defined in claim23

wob@seiszeeach of said first and second predet er@i/ns08/003160

time windows is approximately 135 to approximately 140
mlliseconds when said first predeterm ned speed is
about 66 neters a mnute.29. A nethod of marking

obj ec9. as Alaidthed of markingroBj@cishar defineslindclaim @8t wherein said
are eggs and said marking station is positioned in .
abjssty ane eggsnind said Bggkigeasiation &3 positiongd . in asge¢intign with an

of producing a digital file of a graphic
Fgéﬁﬁggﬂgéyg@HLthat can be rendered on a noving

surfa by r ; | @s.e j :
ouT 1258, OY @ LA o ARRNc AT A AR A5G Pleaion
thdtecdli BEGend&RAPoh S AbVilg sikRRe WS a e&itebibaséd Reamning laser
grid representing the general size of the graphic

sepmesg atati predetereined noherldidg epteablwitinng predetermined time

multiplicity of yvectors on said grid that illustrate
PHRAQV apPmpTislg BeseRSt 9fon with realistic visual

wher e coRRIEHE Fordy Srafffictlibg, T BPRGAF LR The eraphic
ERH ARSI bO R dhed,d of the width of the grid;

determning the total 1ength of vectors on the to be

r endeesdbhsitingi apmiultyplity edft wectoisf ohhsaid ograd thenhgtlhstrate the
cannot be rendered within said predetermned tine
graphooreprasendatien wiHy E?Qllﬁhévmuégﬁdélﬂ%enderi ng by the

| aser sp.that downst r.eg);n vectors are.ren

d
genor SIS RNE RIS REMHOVEE VEEETS SHer L g osfors extend at
%aggﬂfﬂrg %dh Wff#’?{eb Bné$hif® bf ﬁ%dwiﬁh‘anhf'gglgf one

erein sald ying step conprises at

of I 1 AstepmiAingg tisdi tdtal elengtts dfhectarsred ithe oo biet ferrieded and
elimnating redundant bits; elimnating vectors that

ameplifyosg vectorshdf thecttotal iléngthecannati gt ironddrgd| avithin said
l%ffect gh?lgg?{iigl;;evlinéci)\g?lariléy of the graphic

determining the order of rendering by the laser so that downstream
vectors are rendered generally before upstream vectors. '

31. A method of producing a digital file as defined in claim 30
wherein said simplifying step comprises at least one of:

rasterizing said vectors into a matrix of bits and eliminating redundant
bits;

eliminating vectors that are close to other vectors if the elimination fails
to affect the visual fidelity of the graphic representation;

eliminating artifacts and points that fail to affect the visual fidelity of the
graphic representation.

32. A method of producing a digital file as defined in claim 31

wherein said matrix of bits contains at least 65,000 bits.
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elimnating artifacts and points that fail to affect
the visual fidelity of the graphic representation. 32.

woemn e of producing a digital file as defi nedI/us2008/003160

claim 31 wherein said matrix of bits contains at |east

65, 000 bits.33. A nethod of producing a digital file

as defined in claim30 wherein said marking speed is

wi t hi 83t he A angthodf ofiprotiuding & odigitalitfil804s lefineghein claim 30

mllisecond. 34. A nethod of producin adigital file

sehegein saedi magkingaspaedois wwishiai thegange of apout 400 to about 800 bits
det erﬁq ni ng, the order of rendering vectors m nimzes
PREMYSEY fromthe end of one vector to the start

of thggnexty th%rd Bf [%}g)dﬁaﬂ gcﬁp 16 ﬁh@ggeﬁ’fm claim 30

pr odu0| ng a g| tal In claim

Mﬁ@hﬂsa&abtépfd)ﬁ gctepmirtlap ahé Q)frdéﬁ orenderifgrveches spiemhizes the
for marking chi cken egg to produce nmaxi num pri nt

dmnarrcasfronsaheﬁenfbtdfodn@sve@mru teedhe¢ rstart 0fn i85 nekervisictor to be
sai eéfta speci fies the slowest speed that can
& e the rmrking of a specific graphic

P eSOt S S MALP RGB! LT s ARSIRRAH i 3
WiRkEh3RidTRE §iad @étbcﬁeﬂiﬁﬁgciﬁe infarkitfy Sp&dd f&rf m%?kl‘ﬂgga chlcken
egg to produce maximum print contrast.

36. A method as defined in claim 35 wherein said data specifies the
slowest speed that can complete the marking of a specific graphic
representation within the predetermined time window.

37. A method of producing a digital file as defined in claim 30

wherein said surface is the shell of an egg.
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