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wo R isASER MARKING OBJECTS BACKGROUND ART pc /685856510

invention relates to laser systems and particularly a method and
apparatus for laser marking objects at high speed. 5It is known that food
and medicinal products that are susceptible to spoilage or effectiveness
oftaMBAHODUANTY APBARATDH 8 HORAASFR MAGFKRIGiARIECTS
themselves or on the packaging of the items so a purchaser or potential
user of the goods can make a judgment of whether the product is current

or outdated. This is particupry KROATNIOr SR e food products, 10
which can become dangerous, with chicken e a prime example
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eggs are co i r &xpiration dates printed
a%%%%a(rzgtr on %g%ﬁ@%&%ﬁ%%?&ﬁ ggtzlas r?gee is that consumers often
remo¥e ih&kegos fitit Foadtamdnohedicinehprodupe dbat Bracidsespifble to
their refrigerator. and therefore, lose the important expiratio c{at
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o AR besRnaanses K sregsRliphnapin faye triesed 6808 fioroteser or

printed carton and placed in another hav[%ga later expiration date which |
potentisddssusfghipegordstivanianalsy o ivtenarionEINsibas diedproduct is

develop into.g.20 dangeroy it ' g%mp[tg
C%Vlﬁ{ll[e |5ir% |t08r?% égesngﬁl hge%%pg%z%lgg&%%év%%ﬁ:@ }lsts %ﬁﬁ% or othgg s,
wikifuh of anaidognibe drrgeanes)cyviths wHickentezgsobeiagon ipsuspeerample

and can often be removed. ‘if particularly desirable way in which to
beeanseghihs WG@E%&S@QQB fpals ation date and other

informationpnithe RhshPilae §at whickodiniealyipaiccAdiMaReis that have

marking that cannot be removed from the egq itself. Such marking is

expiretioaodatesppiiariedpplicheorrentied Wbt BRpeAgidating is
RN PR ERE T COBE, Kbiig Sar Mo PLL ST b e ™
hddeteryil Th&P0G frigbtisteedamsl USrdfatentospplicativpdtiiicatpiralion date
s Aithoush Y7 SBRELEPIY $aPIRAGSARY FRIRIRI here have
been instances where establishments  have removed eggs from one printed
carton and placed in another having 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.




Because billions of eggs are produced annually in the United States
alone, marking even a fraction of such numbers of eggs is a formidable
undertaking. A large majority of eggs sold in the United States are
produced in only a few hundred locations. At these locations, grader

syst legn, candle, arade,an k inJlar mes. High. .
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are PoblieygdriiMougisthe0m ions iKiages, ofiineh graghag Systisninandooanted by
currently progess .up to 175,000 eggs an hour. Since marking of eggs
mu&%@%ﬁﬁ?@“ﬁfﬁmg this grading process to be economical, it is

necessarygednaik Higisggs very J apidhrouiibedaloviing Howe thesaefeies

of operation of the grader system. Thus, the marking operation must
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complexity of indicia that can be"mar on the eggs is limited, and the

lasepmhasking dpparstitornisiise dizdbess fiomtivesgigadeirsystamsndean, candle,

which dpes naot interfere .with the normal operation, of the grader. )
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indicia at a marking station wherein a predetermined window exists during
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least first and second lasers positioned adjacent one or more pat _
configareanis dirécts NResspByAm Bath the esgsctertbramAbive Srweslonrng
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omprise a method of laser marking individual objects while they travel .
R A SRR e s SBUH T S PR SR RS gy of
markifigcstation el alerkbly i edeterminedseeda cd mprisieg thaisieps

of activating a first laser, to begin marking a first object when it enters the

markiPRAEIAD M ERPECTRRR Ry b ik BiedShidct tRARIGH Wil does not
predeermined imgindawiiinihn Yatingagtiyating a second laser to

begin marking a
20 DISCLOSURE 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

25  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.

30 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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WO3ZM8ddeEive object when it enters the marking station and oFfiiaf{e 43160
mark the successive object through a second predetermined time window
within the station, the first and second predetermined time windows

overlapping: with .0 - Obje e beina.: ..
SR TSR RN SR B g e s o
astivaoing. Al ABE RER B THENNORaTIHEDRAW MHESt whenGURES ikhe plarking

e RS e Y BRI e
WinesWiNpieadenan @xabationdeiRim aosRisiarisdeprrsaniativnaddbiag a

word EGGFUSION with Logo features and a line of text 15 indicating a
sfrostssiaw oagciovease itisaters theanarkingatatioranss cogHipaagineark the

apparatus embodyjng the present inventi in: oF= 1|

TREGISNE SRR NS UG SR SR o
sedtiba,lase finardidosappadasuederehodiyedytihe wasdotsoestiappAEieit one
is a side view of the apparatus shown in FIG, 3; FIG. 5 is an end view o{

anel e aPaitiatsReih ARIERES TS PRig simeliangquslysmatksg, fpr at feast a
FATBERES S ppRakineRARBIREICS. 3- S, and parteularly

llustrating the laser generator and components for directing the generator
laser beam to a galvanometer for directing the beam upwardly to 25 mark

eggs; FIG. 7 is g)é%?giﬁ eﬁggggﬁ tﬁm%embodiment of

the laser marking a yifig the present invention, similar to

FIG. SFhQURISIRtB tthtapr atativefphate: jahiag iage pranslsi va Weiptesaseations
transmitting WO 2008/115367PCT/US2008/0413160 Germanium lenses .
15RAATSEhIIBETEORSHIMBIY I LREFT FRREI RO ACRATHES QY dRAMERTER, Invention,

WHADINGHERLS: a traceability code, an expiration date, a large pictorial
representation of the word EGGFUSION with Logo features and a line of text
indicating a fresh new way to advertise;

FIG. 2 is a plan view of a grader having apparatus embodying the
present invention shown in two locations 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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wobifgs 814863 Perspective view of an alternative embodiment gf@rn@siosyobico
the apparatus shown in FIGS. 3 and 4, and particularly illustrating a 5
protective plate interposed between the galvanometers and the eggs that
are conveyed above the plate together with air knives for preventing
@eatesnihfmnedsspping dnstalbedgtoyaemdebeisFrad omafiasgiagefalling on

illystrating the apparatys shown in FIGS. 3-5 wherein a portion of the
%%ﬁ%’?g ﬁ?éﬁ&;ﬁrﬁg F8fcted and tilted position; 10FIG. 10 is a

Simp”f[ﬁ@\thVYs”ﬁ?éﬁmﬁliv&OW@W of agrallemaybierombouayiay thf eeportion
eggs, together with.two galvanometers and particularly illustrating.the arc
v apparadthahaser BRaFIGS. 3F|%§F11f=isaé18ra%%cr'liﬁ?t¥sé {ng a

%ﬁ{éﬁ')&;‘?ﬂd{?ﬂﬁ WE thaki e Dak RIEAIGER Weelats 3Bds that are
FIG. 1217s a similaf view as FIG. 11, but with the number of vectors
beivgyedabese thefilatd Bietheemiiyeinknivisafpopisverting material from

representation shown in FIG, 11; FIG. 14 is an enlargement of a

BOHO {BF LRI GRwn in 20FIG. 12;and  FIG. 15is an
enlargeqg@nd signplifre: peisianigliteRrasentienatowhdwhit HGS. 3-5

BEST MODE OF CARRYING OUT THE INVENTION
wherein a portion of the apparatus is shown in a retracted and tilted position;

FIG. 10 is a simplified view illustrating a portion of a grader system
conveying three eggs, together with two galvanometers and particularly
illustrating the arc of movement of the laser beams;

FIG. 11 is a graphic representation of a reclining Donald Duck that is
made by a plurality of vectors; and '

FIG. 12 is a similar view as FIG. 11, but with the number of vectors
being 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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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

pactieiladrigpetanca\ané areotjecsbiest nibSsETeRERy ISR ALE ©88s

and forrgn% a&% éﬁg be made of many different types of materials, the

BEEREE Y SO 20081115367PCPUS2008/003160 particular ‘

import@agendnetiandiyhe isublemildf the prederstonbntion aiermggs marking”  or
roduced by chickens. .  Parenthetically, it shoyld be understood that

?&tﬁ@ﬂ&waﬂéiﬁ&eérheféﬁh&' Q%t?fé‘g%fhté’réﬁe'fg’in{ié%d%cr%%é%ﬁ%qeged as a

!r%a?f[d§ SpRlovesasa THadiRe e saypiRd e leses beamds the area of

applied to leave most of the area of the eggshell unaffected so as to

freviggsbetitnumifetiedesothe tmamdide captstRetME Rl afiecisdepreas

beam ablates and melts the pute terial fr .
REEEHGe 0SS MRS BRI o U8 00 ek i

gisheehiodisia dhallis A coptibitmg whiieftotst thd isevbiid 4s6r egakityes that

etched indicia that is a contrasting dark brown color. The structural_ . . :
ih‘t@&@tf%&ﬁé&é@@%ﬂié%?‘éﬂ%&‘e%ﬁ t?eEQBEé‘%HEFet‘@ﬁi‘ﬁ‘@ B@Sﬂﬁe Bhils, white

%gggs%%t% QYIRS ERPIRNMAIeh SOAQIABRISMIMARMA A IBICT IR tetifictural
of°the egg shell, which is approximately 5% to approximately 8% of the

tinitgritysadT thiee empy sbtedl| i BOK afieeitibhecersgdharrichivg bydiehcam only

every year, the vast majority of them are I ili I
I A 408 i AER OIS 5 PGS SO kB Cro R e cae
R, thaich qgilﬁgg@gﬁﬁﬂe[}da% Theppryimatelpidesdatic¢tttoaighess of the
grading systems that wash, grade, candle and pack the eggs at the
fﬁggiﬁ}l,eéhd which are then shipped to various destinations. 20 The

grading 9P&AYoR: i HTIHAURRY 110 PraeRe DEweysy saN OV udliahafatity of
handle up to 175,000 eggs per hour. For this type of production to be
rteentainegraduegd maakmpbSreilisvata Yestwadnegiyof thousands
efficient to mark sych numbers of e r r :
AR Bl PR e R O R F o

apHpRPEie s epEsItkeiedshimdghitrddinpe wttms tatovesivygeads, | candje and

also be necessary to use multiple lasers if several lines, of graphical, .. ..
_ r@B%s@ﬁtﬁﬂSﬁé%é&Ff%?dgayoﬁ%&%@%ﬁgﬁﬁ%ﬁ%@gﬁﬁﬂ%ﬁr@gréestmatlons.

SPHE" e[gﬁ\{c)% gh@ﬂélﬁod\'gt S il dmpkpesiophigaty cyuareofatibich can

is marke egg, such as an intricate or extensive logo or design, for

elamdidayittic B0H068ssggy nephetdss the graphical representations in a

manner orll'et{'ﬁg) 3{3;98' 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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rendergd on the egg with visual fidelity to the representation within the
constraints of the physical and time window that exists for each egg that
passes through a marking station. More particularly, and refer{jrina %o FIG.

GraphisgepERRBatioOppat IfersERISAyRIpHIE BgfeleitarsHE N sghG® e
tﬁ%ﬁ%%r%&%%}fw% rr%ld é‘%"?&@?ﬂrﬁge@”{% C%ﬂ(fsfgﬁ?"&ﬁg R¥n28 window that

line 24 contains a larger graphic representation

- pkikte WerehBCSERUSION ssitogogdhatunesking stdsostom line 26 of text

indicates a fresh | to advertise. A i .
repres@ﬂ%ﬁd?\gglgﬁm#g@%%\%%ﬁa Wr?ﬁ:{rﬁ; }eiaﬁft%gi%al%%ﬁas an upper line
g%of @35@%@@ Péﬁé‘s_aiﬁmaﬁrbsﬁﬁfﬁ@fﬁgE%@satal‘dpmgkmmmbe, which is a

escrj . d In connection with vector technology. Two different laser |
e kil i peodeuo lovwesidy gonernisaioB(aifd 32, middgdis 44 contains a
onnection,with a system that | A Gr
DB eA R R gL B R O S O it p Teaites nd
hepstia IRgated anekihasdieans mptesto dbes oragenAtivdrese thanetieer larger

candled, cleansed, graded and then transported conyeyjng. C L
BEERAR i SFRRTESRABIOh e Sarth @8 el ai%é ingf/éfgﬁo i’@%‘ 46, £, piftorial

L WHESE BEMRrDRACEINCRIGTD Sl RDRIEe TAeWYP pBasatilsed in
brisnt

_ustrat.ed in FIG. 2 may represent alternate locations for a marking
apparatiicrowiitk wectbr teahrad B provided to handle different rows of

eggs of a multi-row canveyor, for example. ln this.r
apparat g’g ,@?ﬁ% § %glf%raé) E%f%é%’re ﬁgﬁ%@%ﬁ%‘f%@ﬁ?}?g;gg 32
that seweinDdveNestibrionah theystaingasystdudeSingeather 3vovedikat 8 The
the eggs from the grader 34 is tq the left, 25 obviously the. left rgar in

5pARRtad 35 RRUMORSEHIAREEBE HES dR SHBI P AR Py ipEs where

%?en‘éoa?@??‘é%té%a&ndom&% 30 B pakitnareiagdled,

two rows of eggs A and B as'shown in FIGS. 3 and 4. Each of the
nebekinghppadtdsae, Seareamportad G S, Sonyeyhagh BRC IR et0 Where

R T TS, T e w
packed in cartons for shipping. The two apparatus 30, 32 illustrated in FIG. 2
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



B. The rows are shown by the lines marked A and B in FIG. 3 and 4, with
the 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 conveyed along a path of movement, for example, as

showp i FIG, 210, The disiance between sucesssive eqop s defnedas iy

the pitch, which'is préferably e ersa,1 can vary.’In

this eggargo hinpitch iBldeternThed fysthe gradatmabyfacisesyier Whithted
laser marking apparatus is installed to mark the elﬁgs. Itis Qﬁi}%hly desirable
[

not tBRBR th& st B it BFthe Q PR R ip et iHiBRIEdRG&fes as
the GRearataiseged il IopHIRbe dvd MRIETS RELARERGS shdWANRIFIG.

speed, there is a time window of about 69 milliseconds for each laser
farkiflg Uhit fastaner babNestictessive EReasas el thi dhgpitel. which is

martiids i?rhb\?{?{%%ﬂ%&%ts B RaRAl %gﬂ%gd ?ﬁ%ﬁ%ﬁ%ggrd,'@he pitch is

this regard, a'marking station is defined as the distante along
convagtierglines #y dhel B ddwhereifaone or morbiohthedaserrkiagkappamitss is

50 and 5 . it bejng ynderstood that the | beam that i
o tB A TR TLRESS: mloUe B S e S8 WAL i B
abowRede0rbetind pelrteesuasi e RatRily doiesiethindolés a1@. shBbg of up to

the markin%station extends generally between the width of the apparatus
I8efirtRPBY blideliFass sBvE a laser 20marking unit enclosure 62 as

shown in FIG3n3-8veed HEHDE RO TG JBREL MBEIR I IS RO At 2R each

referring to FIG. 6, a laser generator 64 is mounted to a vertical structural
supplesesBadratig Wi to coamhewteld sucadserizorgaltbappassGahiTeglader marking

G T O TR e e

throughriihglkosisuppakfiipe d6the distance along the conveying lines A and B

15 wherein one or more of the laser marking units 50 and 52 can mark eggs, it
being understood that the laser beam that is emitted from the units can be
moved within an arc 58 having a range of about 30 to about 35 degrees as is
generally indicated in FIG. 10. Thus, the marking station extends generally
between the width of the apparatus defined by outer surfaces 60 of a laser

20  marking unit enclosure 62 as shown in FIGS. 3-5.

Turning now to the laser marking units 50, 52, and referring to FIG. 6, a
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

25  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 CO2 laser having approximately a
maximum of about 70 watts of power, but which can be adjusted downwardly

30  if desired. The galvanometer scanning head is preferably a SCANcube®™ 7 scan

head having a digital standard interface controlled by a RTC® PC interface
7



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 CO2 laser having approximately a
maximum of about 70 watts of power, but which can be adjusted

dowpyarely. §qitdﬁ%§%1§9n§&% gafvanemgier SrRTIRANGAL [§ BWE%@@JLAB

SCANcube(4 7 scan head having a digital standard interface contro

a RTO(31RE, interfddd apdvvitd, ok A RPCsirmeipandent RTG130ANataperture, a
boagg as sold by the SCANLAB America, Inc. of Naperville, IL The scan

A Pk S RTHRGAL e s DA oA LRBALof 3 G il o of 014

dynamiecpeffopnedios:ifackingarsRe af 6 1k maaa, @mapticat perfespaneaime at
skew of less than 6 mrad, a step response time at 5 1% of full scale of

0.25 e 05 KRG kg SPeetiyPsd RSk SSRRRE positBriFy spueige!
of 12,Qisn @éy@isah9@@Mrgmgaq%hi&ms@%iJ&ﬁﬁ&lg%%éaﬁg@%k@eed for

characters of [ millimeter hei%ht of 900 cps. As shown in , each of
the |aBur eridiRkschaies Bos 92 Ismibunetes inctBbtcabiNet @B; with the laser

generators p4 tat ith units 50 bej red relati t
associated%itﬁ%ﬁﬁ%ﬂ%@maolrﬁé é |C|gﬁ%§§%gp%cre%%nr‘%%\§p§§ﬂ ?)??lge
unitsnimastsinaltiof cafootsrtrt, asithossibiscT benpostiers Sispplisscfotethevith units 50

laser generators 64 are stored in a lower enclosure 82, ame structure
1 P R L S o IR G SR A S Y LT SR ROBY B ontly
appaigéup it thel fleepof pfifstallation anshihe bame dpsivatusedate. The
horizontal rail members 88 which carry the enclosure 62 and enable it to

be nRAAETBRP BFF PeFBANEOSRRTARGUA i RESESI folatetraardesure 82.
oSO Ne & TisdEiets bl e
servicka auitholitstoppimgtiearadeflifor of an installation, and the frame
15 structure has horizontal rail members 88 which carry the enclosure 62 and
enable it to be moved from an operating position shown in FIGS. 3-5 to a
retracted position as shown in FIG. 9.
The retracting capability enables the laser control units to be separated
from the grader conveyor line 36 and serviced, without stopping the grader if
20 necessary. Because of clearances, before it is retracted, it may be necessary to
lower the galvanometer scanning heads 80. In the example shown in FIG. 9,
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
25 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

30  computers as well as off site networking equipment that upload and download

oo
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necessary to lower the galvanometer scanning heads 80. In the example
shown in FIG. 9, this is accomplished by having pivot connections 90 on
each side of the rear corner of the enclosure 62, and a tilt frame actuator
datseralsitirap torthiscopsrating: ehthaicHERmaR et é?%h‘i%ﬂﬁgﬁﬁ?& the
the galvanometer in S 0 t jnet e te
R T T N AN e
frefotenativatuare84ovkictilincliniesloaded| finthopdfatitey agbysrleing, and the

including program logic controllers, computers that also include RTC(r) P
m@f&é@ﬂog}é‘%"’f’éﬂ%trﬁlIiHBJﬁ?éfﬁél\r}nﬁlo%’l’l@%g sgggmlcr’% regégqg%gg. “The
medsmerlonconsy- Heatlamndtidaneg ddceatagia aywethapsitaited with

networking equipment that upload and download WO

A0 @LISsSAPUMIUB VDD 0B ARY BTl afopBRsiRsh Bidhes Wash
?ﬁ%ﬁ%ﬁ%}%% %?tﬁﬁggs&g%rq%%e R ARG S SREINA LN S Mg iNthere

lde’vector coordinate information are generally downloaded

tameiksitethetwerkingpendittzetpropkratiares it tnaizersgaptsatied fad of the
billing and other purposes. The 5 compuyters are also intercannected with
t

ERNNAPIAET S5 ABHNBRREASS B0 AR B BB Y SR PP NEBO W SR RapPlics-
%‘M&W&H@é&@f&féﬂ%@%;?%eeeméé Waehyae oiseRRgatyrEn st allateiportant

temperature and wash walter pH values. There are sensors that sense |
opeviti g oepecalsraEs chod tres: gk FArBPSTAHN S AIHE ISRy Ykin each
s%a?lni[ﬁlﬂgheads 80, as V\{Fcl)lrgg current sensors for power supplies. 10

P& é??slg%s A8 provided so that the operating status of all
importaphrapyiatedeporeds rmihbabddpEyR:mparatuidedrie enable on-
humidity within each of the enclosures is mapitored. An op%eratg[ eration
Gl BaRP s RARTINErPH BRI CREnGE B PI h ot BRSO R ’

ShRPHRGALMARIR BneR It IRWRNBHTLARD rRpETM L PRialivdoAs, sheineed
because of the extent of the monitorin? and reporting that is done, the

ree dufopzsitnasicn daningAninimizsnioB A HIRPRALOH 32 tenanksH ARk 1fa
ork..If a problem,arises, there I p S ~ j
}Ié&ﬂ lep, prises nlheﬁ'%i ate ﬁ%ﬁ%ﬁ%% loveRs oiscRRAEERRY that

y rsee the gra among other activities that
caversee theckeyfadard D6 anpddisptayagtongiletbemantiitaemdhaithes-siee the

personnel 20 knowledgeable about the marking. apparatus,and.rectify .
rﬁ@gpﬁﬁgle?ﬁs?ﬂqagmrﬁ%g o EOW&M&&?% i\glgpovc%{eal,%sqgmonnd
R LREEAEOM SIaBAW R 1AdrBaganssapirine Arhirdeaifis grnerptetiloms. A
the equipment, coupled with relatively high ambient tempgerature and
hlaseiditpanksnghymisdpeviss fiiesI Of domamiddry @aitts 137 graergency stop
pg%%%gdlf&.eaé;gcg‘r}géo% Bie h0R hat 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




25 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

sca&rg)iagtﬁle a%%f?l@ﬁl%@ B 'r[n% 'rﬁt%ﬁ%@ﬂ%%xéﬁﬁﬂ%&@%%@% ?Sﬂahvhich carry

OCCUI’I’EI’ICE% Oprotectlve p ate structure own in
provicedotitslasitefo enstpight | FeetRes)s 1d dtieh arplatolites tithbed.

frame members 88, and which izontal t pi 114
FI01B5 TR 1SR P8 L ERtab b Ao O B i geter
1184thathane lecried @hovarthe galvanomatersicantineheads 8Q Hhathavae

germanium protective lenses 119 covering the 5apertures so that matter
FroniRREEgES T Hirict pHeE HBUGI s parebRasadirarshE tepertures and

galvﬁq%ﬂ?&%{a&%@g%%&%?&%@% Ti%% fREI0AAIURHERFES AR GHIDUR are

than glass an e property of passing a laser beam without
disteftiorgeA ifean atlasdyamincasel énide dgrsbsadgratengsea dasvadrpamhvaghout
thisffomFosition _Isoﬁ%asies laser light.,Because theEGerm nium Iensest .
are TBFIER Ry IBAENE e e 55 SIS KR8HUFEY R8s HIRRSHABRY SRS
largecenesiah o dhat thespoimal agher Begaiss thewmeaahnfithRiasenre
beam can be made. To further prevent matter from entering the

I GalvEhIelscEpanaiig rhadwa o dhsanseivistens s pretpraRivoalsaree
the opIRLAILALR AL ASdPANIIAEELD 51 Aot Omtn Bralie RREVBeam can be

embodiment is shown in FIG. 8, which has rectangular apertures 118’ in

the platke. 116, fuitth eniprenvdyddimeet fravinenieriaig Hozghd \smometer scanning
heads 80, a protective lens 120 is provided over the output of each head, as is
indicated in FIG. 10.

15 An alternative embodiment is shown in FIG. &, which has rectangular
apertures 118" in the plate 116, with this embodiment having an air nozzle or
knife 122 provided adjacent each aperture 118" that is connected to an air
supply 124 through a series of hoses such as the hose 126 which directs a
current of air over the apertures which blows dripping matter away so that it

20  does not penetrate the apertures 118'. Operation of the air knives 122 may be
controlled by solenoid valves 128 in the hoses 126. A compressed air supply
of at least 40 PSI at 50 CFM preferably powers the eight air knives 122 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

25  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
30  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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knife 122 provided adjacent each aperture 1181 that is connected to an air
supply 124 through a series of hoses such as the hose 126 which directs
a current of air over the apertures which blows dripping matter away so
that it 20does not penetrate the apertures 118'. Operation of the air knives
122 may be controlled by solenoid valves 128 in the hoses 126. A

i ly of at | 0 PSI at 50 CEM preferabl h
R BB S e A B S B e
ot® stalienarydi ame 84ythe besesdlosrancbatherals supelytiger nearer the

components should be separated from the laser 25marking units and the
uppRIoGve 62 Heiagiecthas shersdhdid Faf AT B TFOrAHG Cohasy e erds

Hﬁrﬁ(\ﬂ%ug dese 593??3" tﬁ@g&%&ﬁﬁﬁmgwéﬁfg%ﬁ RPLNRize thww}it_ing time

regar@ to’'faser marking eggs, a more po ser does not necessarily
oétlabpathieuspegchph lebicicre asede it tiaKes firtiel 8 tranikfecené rgyntdoget or 69

T SRR B R SRS, BB e 2
i49 @tﬁﬁlﬂlﬁﬂ\é{%ﬁr@'ﬁ%ﬁrg%@% tRidthedushekinabPepdeesthe dight 0.3

effect on 10 the egg. The laser generator is sometimes adjusted
mibiwneiersllyl Besthentiasdmbanastcroiinated ie ﬁmws@cgwé@ggs eintpeeasteffect,

may require power nearer the upper value, Experience has
e S e PR Tl S S R Ry 10
nifldihifei®peatgrsettugpdumiziertrenysiteg: imedoktheop aticislab graphiche focal
being written to the full 138 millisecond window (or 69 milliseconds for
PeirheTohthbaaBERSE o prates Ee spERSIHISERR S by the lens 72 1()is

100 wlxﬁﬁ@sg@wféhp%ﬁ%&&%ﬁmg&)ﬁ@ﬁaﬁgm&%ig@53! APONIng eges

0.3 millimet These optical characteristics also provide good depth of
ifiocach effectanvhibk foeansitsantt dggspreedmistdie ahd battmisizecs as shown

SRS AR AR, WS Ras enoe s IO SR e
ofPr .Slux%ﬁé'tff‘é? REESnd SRYFING BRBFalion: beraificdamidasarwhatking mark each
units 50 or 52 marking eggs
egg 20. Asis evident from FIG. 1, the amount and size of a graphic
representation that is being marked in the upper and bottom lines 22 and 26 is less
than that in the middle line 24, which may be quite complex such as shown in
FIGS. 11-15. The present apparatus uses two of laser marking 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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wdraRaiasw, and the four units mark the upper, middle and betiamhogsogso

shown in the egg 20 in FIG. 1. When the conveyor 54 (see FIG. 10)

moves at the speed of 1.1 meter per second, there is only about 69
milliseconds in which to mark each egg 20. As is evident from FIG. 1, the
thabbothalwdeizoaskingrapitic SOmsiitdse pianibaneaus b ersgkingrkeg srferanost
upper bottom lines 22 and 26 is less than that in the middle line 24,
\‘Kﬁﬁghdmay glé}qltsn %O&)gmgp%ex\gh% PAs shown in FIGS. 11-15. The present
apparafidisen inecdidasgraplaikirgresistinionaskiop¢hadiked 22 ant g4, it is
and the two remaining lasers for marking the middle line on_alternatin
é@@@?\rh@sﬁ&%w@%&w@%ﬂ@m&giHaswrﬁo?ﬂ Angirenl e Hhat has a
AL E’faﬁ%ﬁtl@@_ms'hﬁ%%?aqssylth@@ﬁmﬁ{qﬁa@r&womm&mg to the
marking every other egg. Using such an alternating procedure, more
goaphlexeprdsextanineshoovkity CEHA. bd ciriechoupriised o hiidalwdirterssuch as

Whereas the laser. marking units at mark the, top. and,hottam Jin 2
3005 I DAL AV SR b Sh0s WA e P SOy o star
andieHCones ARG afhX iyl lasecomkingdnid eActhatcrarislmet2dghtiline.
each operate in 138 millisecond time windows which will overlapping_ with

one andikeFigst W@ ?@@8}995@8?%%?@9870@1%%&? Bg,thqé)gegrammed.
TR EAIRA BhES I HHANABHEN CAUBRI93I0r MAR'IESTIARE thar

window. When an involved graphic representation is
rdaisedriadvami ansegteis iscaqrothpisred ¢stonaspiregeantaiealitgfothe image.

vect n ysical grid that has a 5 maximum size of about 20 .
(HFCIRA WiRG i tcrs LR (L SR PLGE Aajestor araphic
sBpMiBeitAtion Forit i sRIBRIAAE Rif2éceneniors. Hishasyatoef3otvbiess of
has a start point 132 and an end point 134. Each of the start and end

 porhsorlenady bsnenEivietiiiatanm thahdh iSeRtsFIsansiigianmadly render

certain types of graphics to obtain the right style of the graphic. The graphics
can be provided in a PostScipt format, i.e., “pps” or “ps”. Also there is a vector
based plot file format called a “.plt” that can be used.

Generally, as the graphic representation moves through the time and
spatial window, all of the lines on the left third are preferably completed as the
middle third is being rendered, and similarly the middle third is rendered before
the right third is rendered. This generally requires very long 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

12
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10 This is generally done with an automatic conversion tool from web
images that are used in various steps to produce a vector representation
of the image. CoreIDRAWS can be used, for example, which will produce

affdelay ginphjceppsitsemiagdintfesnpasiitariagiprepresdritatifect that only 70

H : ffecti f .tool b fficient [ t]
el R DR B e S R e
fightahge of the grapiiic bhbedgsanhissecaiidatariondded ideenodtSoiiiether the

format, 1.e., "pps™ or "ps". Also there is a vector based plot file format

repisdentapiontaan &sencbtecidualy rer@@x&a@’ngg ab é{aﬁ jxectors are known,
1 H . . , | .
gsrgéﬁgggfﬁﬁﬁoga%%g%ﬁM%& neapg-spatishiindens. all afthe 49881 the

y completed as the 20 middle third is being
reivetethater simitsiryg theadidlernhisd iwrinderechbsiats titherigepneseaiation.

rendered. This generally requires yvery long, vectors .to he,segmented. The
M < JORETY g R TR BUPRRPERET AL e Cictgn be
reAuites: Hawevss ihisinetbaPassidipiiRisendafarelsabrotniligy atReeause

left edge of the graphic if most rendering is being performed at 25 the right

thiecpby icab sizhiel ththw uistsws andhsrgagds fbryillsmeicrs fy @ millimeters,
db f the-€l ic. fi i .
R A8 e e, B e A 7 B g e v
JRRGifip cogonmisiepiestiititiene tenuisebrings rendereBasdthormiekiag tpged is
SRR R 13058 GH ARSI B o LA BT MG A egeptable
20084142307 BRIV APHO93 16800 delar tunespanepitionios thawst at 400.

positioning Speed, and the fact that only 70 milliseconds are available, the

By TLpres epicdis RogedineineBaesiRhde O d ol éﬁﬁwblbﬁ}aﬁbﬁkcover
TseAR TR SaHALRR S A et eUpin IR Sl iR o PreaR B Anometer

y rendered."Smce all of the vectors are known, 5 fogether
Wishnkhie abewd sdarne ks itteaenbieeciltd af6SaB viatssipeéd thidliseconds at a

galvanometer scanning head 80 must write to complete the .
EHRSBREREFA S iLGh PR AR AR BECrPRNCS (o Ych g peed
200 MestP R SRrRsisRdefs dandhieahss avlligaaonthiapeyvindoviillimeters per

acceptable quality. Because the physical size of the window on the egq,is
20ithisoendrs Bhelqualinhefdie vk aansbeatffrsted il daetidily of ege, so
significantly detrimentally affecti Vi idell herepr. ion
tﬁ%%tisabépr%grerne ergéaTﬁg r%g%%?lé Seeﬁ islﬂ?og:e%%é%% V%;[tl‘?ld?l r?g%%ége set. of
0hA1ath 8RO P bE it suhidentitb seroaqoemt aies restyiriotig. achieved

at 800, a good result at 600 and.a great result at 400. These ynits .
represeﬁt%%‘ﬁ%rfﬁn%i sﬂzicéd%fﬂ?é)g)}%%6}5%,??&@?1%8%%&8?‘:%(1 in the
the SRV AR Nillimelspivsisahsiaase O Sinipeawd the sapsatameieiude vector

scanning heads 80 can scan the entire field of 65535 bits in 65 ) X
nifiseirgndandt aastarkiserBpEER 60 1000 B asEEPbHhEGpHERIGESHtn  While

above, a marking. speed of ;1 I istance of
a &W@f SO il |%%%é§8§é$§1%ﬁ§%%§%?é?§é%ﬂﬁty of the mark can
be affecteddpyrthiamialitnviodees apPictsatfamsarptiiyiegationegomdntation by

HSSRGIRE 05 SR A Atioes Ling A gondon that 1 5280 S e 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

13



wdRbdrigag1o FIG. 11, if all of the 572 vectors cannot be etchedrjgdh®s/ 003160

10

15

20

25

allotted time, the representation must be simplified by steps that include
vector thinning and raster scanning to try to simplify the representation
while 25maintaining realistic visual fidelity of the representation.

MedsasdHimein g v perreadieotesdifsarseinh Y werasdatnpaigisgyom this
educjng the number of vectors usjpg.an Algorit [ n

R e SRR VR AU RS heeedar s some
prurmdizatiolsrafieh ispieeentimiditafhrogidrihy{The grahiug fgne at source
removing intermediate goint.s, i.e., 30vectors, ConSi?tﬁn%f !:%"Qg ;[Qgrgzvsvgme d by

senls, dhese RANIEIMAY SMraliReariedand dhowsena
00B/L 33 7Pﬁ'£ﬂ.#,5&0@g qg@rﬁ%@f?@t@?@%@%ﬁhﬁlﬁ%@ﬁ%@iQ@l@fance band,

istances of all intefmediate points from this base line are then calculated,
thellithe e gpilitante svacepieds didhesBimibentepleinicantbibrapeecess is repeatedly
repres ntinégghalf the width of the graphic line at source scale, these points

ARRIEE LRSI Y RiRal line can be represented by 5 the base _
line. If as@t thavniRigpilate Griattdatiaptallio fbtoletoce ditods tfived grid

line is split into two parts at the furthest point and the, process is, C o
- thptarstiea v derminasionfuihngpatce 0&&9&@.@‘&@%&{%@%&%&1‘ 158

rasterizing all S Bdbrachatid theyearpsmiBef two vectors are
@é?é:%slr?;%fo}r? %ﬁ&%é)%?g@% coincident points, \.N%Ch is a 10 process
foigiieyine iddond aniotherdoretds preferalpkyimikinas de b gifd is defined

coincident with ope another, one.is preferably eliminat heygrid.i :
o S DN S A PR D Oat T iy esor
%W%%M@M%M%ﬁﬁﬂwgmm&mmmtmbmmsﬂasmher, and
top of another, and the

¢ point or points of coincidence are removed b
tthpinginffanpoirisrof eRbREIdeNEs PHE .fm%%CHBMé‘BS‘?H}éifgﬁ]foo}/i}f’Fé rl@g?Fa?t those
analysis. This rast Ing g al elgAess thahsoMeR Nehinnin
2 %haljgﬂggspr?isa g%a%ﬁ%l@s@o?ﬁ%ﬁﬁ%g”y a _glrlgphics grid, but is an o 'g
irlémiaktas mesiogridemines thastgrovider asterdditianah goppfaisstartifacts. It is

smallest and when get.to small vectars, if nat shadi i0ss wect
PR G R B B b A A B FAL TR vectors
elifpipadadized FroenPlongsst usesaaligitehdiffevhotiagentdysingliovesothatf not
is similar to that described in a publication entitled Di Ata Diff ial

Afaging rsv iged ngﬁim%ﬂ,%ﬁbi%éa ging a fo the Hinal rendering

hitp/iusers.easysieat.gom/jkirwan/dda.html, copyright November, 1999,
waﬁ%ié%t%se% are a series of coordinates that make 25 up a string of lines.

This publcatprodssspessticaliigitobiidfonentisy samlisiePrasesn that is similar to
redundant grid, lpcations .are already filledyn,.th ' t Fifor Li
CHnJESE 994 G RIGTBIS, SO e o T AR TR o Lines
MAPPsshioRikRan L 5hibbNeiCabgribtiparlays eat pste@amlkinliandsa. html,
space on an egg. The physical grid therefore contains ahout 65536
copyright November, 1999, where there are a series ol 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 égg. The physical grid therefore contains about 65536

14
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right-hand corner of FIG. 15 representatively illustrates the size of blocks
of the grid.  Very short vectors and point or near-point artifacts can be
also removed because they are not visible when rendered. Such a

plodess togbthegtisth BPens BrodessdPnFas rigbv Rl RIRRE RimBeE: 15
oL o 19U (182 TSRNG4 Eclrs shovin i FIG

processes are Illustrated in FIGS. 11-14, wherein a portion
136 of theyapiesensetins afd i®irtlos stovpointrdgifagshancbenplaesemoved

PP FA 000 TBlR PRE TS Sy AR And St ot

g%@éieé%éwa% RREIPRSrA3RSNAWRIMBIS of icabstaBhomar ae FEB! df them 572
ox 140 of FIG. 14 is shown in FIG. 15. An example of the vector

wowirgteirdlivestion ghemowin BY@ohparing connected vectors 142, 144,

146, 1 150, 152 and ' WV implifi i .

comprdblf OSSR feg TURTAES B MU AL TR MR flon 136 of

'i*l}?&ﬁﬂmetﬁmi@mdﬁﬁ(ﬁelmi\ielymlis&irma‘i‘lﬁ.thé ¢l e Fen@ S wiithansimilar
, they are quite similar in effect when viewed.in t 13 di138 .

srries 138 é%fdﬂi%.SAHI&%?MS%F%H@‘?&&%@%E&%S@ ?Q}Fe 8?‘?%8153 ortion

ieReplaoement af 2Q Raxdd Fom Ehe add. whishfieshentve idGhaportions

The rasterization of vectors 164, 166 and 168 show that they overlap one
did6tisbownthn Biéh thintasdmsentargrinenhefahs doxaifsebEdatl4 is shown

reég[]%%erg?duplicates are used to turn off the laser marking units at
a riaté times so that the location is only marked once. 25Given that a

laser etglieeklinepias pttiseeeteridiiniapatinmp iftmiqnddishbvantyecosaparing
S onascred Seciors TS 4 STARY Th8IE G 39 5ne 9% BRE 13, with a
simplified version comprised of vectors 156,. 158, 160 and 162 shown in FIG.
14. While these two versions look relatively dissimilar in the enlarged FIGS.
13 and 14, they are quite similar in effect when viewed in the boxes 136 and
138 of FIGS. 11 and 12.

An example of the raster scanning is represented by the enlargement of
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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wEaRde aner-burn because of the width aspect of the line. Tireretoygos/003160

vepto_r boundarie_s 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 30 a point of diminishing returns with the_ complexity
vector engadversaster \s@mong/ heads BOCrAeItHRlSE3 PEqhe 1%%@ PC

%ﬁgﬁ’gc’g eég{§c%rh?é19 48 0 g&ﬁﬁ&? 'ﬁgﬁlgg g 1B& BIGhReE system. To

oards w are rammed using a 16-bit coordinate system.
Torspengensase foarkarkingwoviagpyqrocy chahgraphphicsadagedda tbe far

the far right, i.e., wh left fth ' % (o IS
il te SESEHE ISP bJEE TPPRERAT: B Histe Wi the PHGREc
%?8{%%3&%@&%@ it is mapped into a 15 bit physical window, which

a €

essen Ily halves the size of the coordinate space. A correction matrix
ignore<Titsrcinamshtatone witksiths JiGthit1epBRUpACSStEMe dbitcmapped
positioned in virtual space so when the into
TR SNSRI R AR e (Bt e
ressiinahp ivageinoteetaialy matriX Higitemsnipoedntzsetisatryre outside of
because the entire graphic must he sent to the,galvano eter s st&lrerlltin

Vi

dbérélﬁhié %msm%ﬁfa(ﬂ’é‘\;/lm%‘??ﬁ%ﬂd PSR TRERR ssaryv¥§‘r@ n the
tggﬁ?éfgegrﬁﬁ ! Rt@ ﬂﬁﬁ’i’é&%&%‘?ﬁ%@ﬁﬁk%@@%ﬂ&g@é@& gneembved over
c egin, whic wou_ld dramatically reduce the time in which rendering
g@ghbmtg&.aﬁ&stte&quarm@mesmflgsymﬁiﬁdlﬁ@dder the graphic

uring the entire window, i.e., the entire time jn whi ' ‘
s SR W R O DA s
%ﬁg’f?w_ahgﬁm_erfhgﬁﬂefﬁnd@nagdmtﬂateesweta.g fafittious thiemnrtbel mapping,
spatial window. The graphic is staged as far to the right as possible. with .
relspisth BRIEEBIARAIOT B ANUEE &rﬁah’ﬁ]é"g%‘fvﬁgrﬁ%@?@% Fr?g];t window
heaR RO 15 1@es t{}SﬁﬂP%%iﬁt, Wilh{BR Ve d i edrigtiaaRE ORI the time in
egg so that when the egg comes into the real coordinate system, the
gelkiioreatierBunening fossursd bimtechnique enables the system to render the

graphic during the entire window, i.e., the entire time in which rendering can

be done.

If this were completely in the real or principal 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.

It 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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space so that it can start rendering the graphic when it appears in the 15
bit coordinate space. It may be highly desirable for embodiments of the
present invention to mark multiple objects with different graphical

roprissdriitforld. fh fisecalapmied0eBS Are RSy riarRGy SSRGS Tor 12

esired to h C a.doz loxi tih ical
TSRS AR sy e o
representations, may acigrtisgriérntiy. 12Riiffierenompléceepresentation, the

AP, WGP ol Eo BT SoRIAUR, TR WG Sanue the

%}?ﬁrﬁar\é?ﬁé’s@m'%ﬁf&a%t%t@laﬁxﬁcm Xipee sl oetietettiefiantientrast,

representation. The faster marking speed will reduce the print contrast,

and camcarsely 2 HwverTRRKKB S SBeR i in B eEss HE pARIHOFRRIES] 1t is
?e%ﬁr}léqg Ig 1o Nave the %@ﬁ?ﬁéﬁ%@ %ﬁxﬁr%?%t{ﬁﬁﬁ%gr@i%%fﬁr?s itliSirable

€ to mar eacﬁrgra representation using the entire 69 or 138
il lisReRneh b erafiden. rSpresentatiogr aphigatire pratsem Glicr i$ Thrmdlhsecond
in a separate 10 file, the o&timum m rkin(_g_ speed.for each rteénre%er}}agi%ré\ arate
iSIBJNIRSIBY patiBreHRARIL SEARRCE SETSTR FAP AR GRS ¢ P

APRATAILS AFRET SR IMAE s PESPTER LR iRprélknnaitie Bniif&déne be part of

window duﬁ{ng marking. In'the example of having 12 different _
répzeSbntalidnthioropetetiog apyeretetnRbihem annapanataredhrrahe pned or
have its operating charactegistics Rlelglel kina,afigach 1n th

sﬁ%ggéli(f?éfeg%rfgéﬁilﬁﬁl%\gdi@gre%?%zg?ggﬁé%tatlonglsgu]cgﬁl?(ﬁ%igﬂl%qtigng n e
flexibHisyeoptimizesthe effésterenepsesant sficiisyfarf théozeaviiggsopeasarston, the
While various embodiments of the present invention have beﬁg sho

RPEERRLBO R DRAYRCER BB HEo R SRS craen e during the
SRRl 20:00 RLRERSHNC Bl ARVAHE taionecaf ordnastsiallan.  Such
e art. su

ch modifications, ;ub§t|tut|ons and alternatives can be made i
wathrofiig aieytiamirfie fribilitheoptimi seritbeciEeetveashy andot bt RS Hisurgarking

be determined from the appended claims.
operation.

While various embodiments of the present invention have been shown
and described, it should be understood that other modifications, substitutions
and alternatives 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.
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Various features of the invention are set forth in the appended claims.
MCGLLP CLAIMS: 1. Apparatus for laser marking individual objects
with indicia at a marking station wherein a predetermined region exists
during which each object 5 can be marked as the objects are coie§edr
successively along a path at a predetermined conveying speed, said

us comprising: at least first and second laser marking units
ggﬁl ed adjacent said path configured to direct a laser beam onto the
objects to mark the same with indicia as the objects pass through the
marking station; lOeach of said first and second laser marking units
markin,g alteri&ate

b h
marking statio s}tl of 85 r?‘}ée‘?ﬁﬁgisﬂalygiﬁﬁ% ;?'E?éég rst 'gl‘ é&%ic'a at a
B PR T AT e

er marklng unis m |ng e succe

SHEesshia RIPdl eHRring el ?t'o%%%@gygéi"etgﬁthe USRI a0 at

unit Is still marking the first'sal jec

;9i8ti‘étéﬁﬁi?ﬁ %Sﬁggr@tr@%g étas%dds rf)%ag RO rlﬁg g ti i?gg%ﬂrst and

comprises a aser ge a scan OI’ eep

LM 09 38PHATRAY tSFbﬁQ%S&%ﬁS a‘éﬁét g gonligured to m? LR Girect a

AL
representations on t tS according 0 ve O%I’ na e

@ggﬂ%ﬁi&?ﬁes th%ft%% %t “ssé%% ntli%ﬁc as taemtﬁo ijects pass

rea |ne Sal ctlor COOI’dIn ate Information

ﬂlgﬁqﬁ Q{@%gﬁﬂ@rg%ﬂtlons that sald laser marking units mark on the
objects. ’

each of said first and second laser marking units marking alternate
successive said objects as they pass through the marking station, a first of said
laser marking units marking a first of said objects upon the first object passing
through said station, and a second of said laser marking units marking the
successive said object upon a successive object entering said station and while
the first laser marking unit is still marking the first said object.

2. Apparatus as defined in claim 1 wherein each of said first and
second laser marking units comprises a laser generator and a scanning head
for sweeping a beam from the laser generator and each said unit is configured
to mark graphic representations on the objects 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.
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MCSLLP 3.Apparatus as defined in claim 2 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 Wit 1-P
respective to a direction of conveyance of the objects. 54.Apparatus as
defined in claim 3 wherein determining the order of marking vectors

mwmges the\ﬁlsé?agj%fr as dé}?%\p N4, one veg chr o.fhe start of eg)sftfurther

vector 1o be re ere para US as d efned in clalim er

éj'%tglg F%ﬁ'?ﬁ&\fk g%r at%g'%vréaq %%?nﬁqgﬂ&ii @1 ordef & dowd'\stream

pre étermined mar |ng sp sal scanning marklng sai

\f@c%ljéc g8 'gr mec%ﬁg bﬁ’ﬁ]ogr%s [;ﬁe%gcﬁ%%w 9%(98 @Wéﬁﬁsiggeétwe to a

whereln said prede e or marking obje are

) %9%,@&?5%@%%@ (p%étg% slowest marking speed that can

com ete a specific graphic représentation within a predetermined

maximym tmehuaian during WA SRS OBIGHRMPEASHIRHGY 8% BRier of

objects are conveyed along the path. 7,Apparatus as defined In

A ﬂl%\‘?@&'&@f RAARSEE SROSTRIAIE R dipxidtedAs sl Y'%”ﬁhe start

up to about 70 watts of power output and produces a laser beam t

Froduaesamags A sidekisets of about 0.3 millimeter width.

208.Apparatus as defined in claim 1 wherein said predetermined

conveyng SpeeddsARSULECIBRIRIS RS ARHIS ABRSRIYS AS tﬂ?f’cﬁ?%@s for
claim 1 wherein said graphic representations comprise text as well'as
Hearigl JeBRReiRVeEENntations further define a predetermined marking speed
of said scanning head for marking said specific graphic representation.

6. Apparatus as defined in claim 5 wherein said predetermined
marking speed for marking objects that are chicken eggs is determined to be
the slowest marking speed that can complete a specific graphic representation
within a predetermined maximum time duration during which each object can be
marked as the objects are conveyed along the path.

7. Apparatus as defined in claim 2 wherein each of said laser
generators is a carbon dioxide laser providing up to about 70 watts of power
output and produces a laser beam that produces a mark on said objects of
about 0.3 millimeter width.

8. Apparatus as defined in claim 1 wherein said predetermined
conveying speed is about 66 meters per minute.

9. Apparatus as defined in claim 1 wherein said graphic

representations comprise text as well as pictorial representations.
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eggs. 11. Apparatus as defined in claim 10 wherein the

predetermined conveying speed is the normal operating speed at whigbsLi.p
an egg grading 5 machine conveys said eggs. 12. Apparatus as

defined in claim 11, further including: at least a first enclosure for housing

a processor for controlling the operation of said apparatus, including

memory_ for stqring digital information defining various gra é‘ui . .

represggtatior?‘s? 9%{3%% %ﬁegﬁﬁﬁ%?ﬁ&‘s@%ﬂdq@@é‘?fﬁiarﬁﬁf éhif“‘scﬁsr@%Ch'Cken
egatively connected to said processor and are configured to mark at

$§aqst two graphic representations on eggs traveling along said path, and

whereip.each,of said. first and,second.laser marki nits further .
compriﬁ;?as: aég éﬂg%g?foarspr% ﬁrg:?rgl}g Ia?lag[s ‘ e%%%’%&ﬁeéﬁtéﬂ% figdetermined

i itj i path and fi ' .
AR P R RS R B R DU raang

,\g(gtc}ﬁe I%;%?HU%%%@%%N the egg grading system. 13. Apparatus

Inc rein said laser generators are mounted in a

seconqgnclo)%g(rg%ﬂé% Sg.édcfegﬂé%léni% REAR, S Meyared ?rpcgi%%ﬁﬁ? é’ggst a first

support that e s fromsai losure and positions said scannin

@9&8@9:’59%?5%%&%% procéés&%%%%cﬁﬁ’n%e{%egd@r%l&ém &F s\g@eé%igaratus,

said elongate
including memory for storing digital information defining various graphic

representations, wherein the first and second laser marking units are
operatively connected to said processor and are configured to mark at least two
graphic representations on eggs traveling along said path, and wherein each of
said first and second laser marking units further comprises:

a generator for producing a laser beam at an output; and

a scanning head positioned adjacent the path and configured to receive
said laser beam and direct it onto eggs as they travel along the path without
requiring a slowing of the egg grading system.

13.  Apparatus as defined in claim 12 wherein said laser generators
are mounted in a second enclosure, and said scanning head is mounted on an
elongated support that extends from said enclosure and positions said scanning
head under the path.

14.  Apparatus as defined in claim 13 wherein said elongated support
has a central opening through which said laser beam travels from said

generator to said scanning head.
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has a central opening through which said laser beam travels from said
generator to said scanning head. MCSLLP 15.Apparatus as defined in
claim 14 further comprising a protective lens on said scanning headmmw
a lens protection plate extending over said scanning heads and having
openings directly above said lenses through which said laser beams can

pass fr Saiﬁpstg&%%@ga%e%%ﬁ %8& hi% o SIJZP fﬁﬁﬁ%{"act;%%}?ﬁgﬁrﬁ? %ﬁg}:&jltecﬁve

claim 12 further'comprising a lensin each of said openings

S (geerheas AN AR A0 R READIINAAITRNS IR IBSHSRAIG Suer said

preventing matter from passing throug penings.

A ﬁ@ga%egﬁsqwiﬁ\/ﬁ%:@#e%{Hgg'%ﬁr%%@fgg%géﬁdg?éRygesﬁirﬁé%% which

or providing a deflecting air stream™over sai s for propelli

ﬁ@t@s@%&mw& QBERB P aid s%gnﬁa@?)ﬁr%%%e%&%%%%ghflaim 13

erein at least three laser marking units

19. Ap?@,ratuﬁﬁﬁéjr%?un?%nd@ﬁﬂgglg W?ﬁrfgﬁﬂgfﬁi%?}o?@ﬁ?g&%gqn each

and are mounted Iin said second enclosure in a generally vertic

R PSR s e A A soanin
ERIRY SRIGERENPSRTbIR R R ARG RS passing through said openings.

17.  Apparatus as defined in claim 16 further comprising at least one
air knife for providing a deflecting air stream over said openings for propelling
matter away from said openings.

18.  Apparatus as defined in claim 13 wherein at least three laser
marking units are provided for the path.

19.  Apparatus as defined in claim 18 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 of said laser marking units having at least one mirror for directing said
laser beam to said scanning head.

20. Apparatus as defined in claim 1 comprising additional laser
marking units for laser marking objects successively conveyed along a second
path.

21. A method of laser marking individual objects while they travel

successively along a path through a marking station, comprising: activating a

first laser to begin marking a first object when it enters the marking station and
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20. Apparatus as defined in claim 1 comprising additional laser marking

units for laser marking objects successively conveyed along a second

20path, 21. A method of laser marking individual objects while they MCSLLp
travel successively along a path through a marking station, comprising
activating a first laser to begin marking a first object when it enters the

é@ﬂﬂﬂﬂ%ﬁﬁ%ﬁqa&}mhg %%\%\709 n%nLrgingat?i{r&a{)I%qStgl%qtr:}tethr@%%@&ﬁ cs?gt/owithin

predeter time win withinthe station’; ac Ivating & se

REONMBI AL AER P LE ADIACIANOPL Bt e R DO A pbiect

continuing to m Successive opjec 0] gh a seco ermin

N%MW&MH@%Q%@@%H}?%Et%@%%?ﬁd;%%ﬁ%&e%rg&%%%éi%eobject

windows overlapping one another s ects are being

tﬁiFBHGHngoéé%}Smaﬂfggé%rﬂ]i"W@&H%{%‘é%ﬁ@&Rﬁtk}ﬁéﬁﬁﬂgﬁpe%?aqigﬁi,rqﬁe rﬂrs’t and

windows. 22. A methooll as de in claim wherein said’lase

SOBRESS S AdasAhiAshAI ARd Sreana) \GRRTigreed IRBRLSSAg: both
ormat . (0]

objects according 10to vector coordinate in ion. 23. A met

Sasétatingd BSIRIMRAUNAREIDRR Rk sa thlirst ?é@s?%cgeﬂion of the length of

predetermined time windows is approximately 135 to approximately 14
dBilisprends yen the individual objects travel along the path through the
marking station at a predetermined speed of about 66 meters a minute.

22. A method as defined in claim 21 wherein said laser comprises a
laser generator and a scanning head configured to mark said objects according
to vector coordinate information.

23. A method as defined in claim 21 wherein each of said first and
second predetermined time windows is approximately 135 to approximately 140
milliseconds when the individual objects travel along the path through the
marking station at a predetermined speed of about 66 meters a minute.

24. A method of marking objects as defined in claim 21 wherein said
objects are eggs and said marking station is positioned in association with an
egg grading system.

25. A method of marking objects as defined in claim 24 wherein each
of said first and second predetermined time windows is approximately 135 to
approximately 140 milliseconds and the eggs travel along the path through the
marking station at a speed with which the egg grading system conveys eggs.

26. A method of laser marking objects as defined in claim 21, wherein

the first and second lasers are included in a vector based scanning laser
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15 24. A method of marking objects as defined in claim 21 wherein said
objects are eggs and said marking station is positioned in association with

an egg grading system. 25. A method of marking objects as defin@gémp
claim 24 wherein each of said first and second predetermined time

windows is approximately 135 to 20approximately 140 milliseconds and

the eqgs travel along.the path through the marking station at a speed wi
I v o G RS B S e ot -

qrgajcﬁ‘q(f@ gegobrjgsclé%t%zigr? f{RSF %'%nc lgéemrgr%dé'\r@&rgw é%ﬁ'\ﬁ@ﬁ%ﬁé&g "W the vector

ers are included in a vector based scanning lase system,
e e S TR O R S s
B o I R RSt e Beral size
JFQ@:?&Q%% G5 %@%t%iﬁﬁr? 18f e %ﬁBBi%&epéﬁ%ﬁa@ﬁmgﬁbﬁwultigncity of

render sta ng a multiplicity of vectors on sa ustrat

VOGBS SAP e NN L W O U MO IO R PO ARI YRR visual

into shorter vectors where the long vectors extend at least more than

FREOXINARY e 10LC:0fENA WG RE MR Bfifs dRerDiRY g kors extend

length of vectors on the to be rendered and simplifying vectors’if the 10

4P1aLIgnab-&anaRt A FERAREREWERE $rid BIFRAIIG WY AP determining

determining the order of rendering by the laser so that downstream

MBS AR AN G ASREEH RO IR B AIREHEBRY SHA SIMINARTH SRR if the

direction of movement of the moving surface. 27.A method as defined in

t53IM |gAgHRerein 53id SUNRUNHKISIER AR FORRHSHAdESHRBE Qfindow; and

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

SRAHNG YRetBre tharatsnelogsd LMY MREPED Itbe gdmisatiomialiscters are
affect the visual fidelity of the graphic representation; eliminating artifacts
rRRdaeifty Al inatad thesieash fidekityef hrorarederesenifietion of
movement of the moving surface.

27. A method as defined in claim 26 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.

28. A method as defined in claim 26 wherein said step of determining

the order of rendering vectors minimizes the distance from the end of one

vector to the start of the next vector to be rendered.
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2028.A method as defined in claim 26 wherein said step of determining

the order of rendering vectors minimizes the distance from the end of one
vector to the start of the next vector to be rendered. 29. A method adcsLLp
defined in claim 26 wherein said surface is the shell of an egg. 30. A )
method as defined in claim 21 further comprising using additional lasers to

mark §%qlitior2\alngggﬁ8as gg%%ﬂﬁe%qﬂ%%ﬁ%%%}gin said surface is the shell

of an egg.
30. A method as defined in claim 21 further comprising using

additional lasers to mark additional objects passing along a second path.
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