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2. Description of the Prior Art.

Heretofore, ultraviolet lamps have been used for the curing of ultraviolet inks,
coatings and adhesives.

More recently, EXFO and EFOS of Mississauga, Ontario, Canada have developed UV
light emitting diodes (LED’s) and gathered them in large numbers for use in curing ultraviolet
light sensitive monomers to polymerize the monomers and solidify the ink, coating or
adhesive.

While the use of a large number of UV-LED’s provide many efficiencies, namely in

cost and energy consumption, there is still the problem of effective curing with low intensity
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assembly over an orbital area, e.g., in a circular or elliptical pattern, thereby minimizing the
creation of “hot spots” and to uniformly apply UV light to the product, article or other object
having the UV ink, coating or adhesive.

In one preferred embodiment, the web containing the UV curable product, article or
other object to be cured is arranged to move vertically. A gas having a molecular weight
heavier than air can be injected at the upper end of the path of movement of the UV curable
product, article or other object having a UV ink, coating, or adhesive thereon as it moves past

a panel of arrays of UV LED assemblies. Furthermore, a gas having a molecular weight

lighter than air can be injected at the lower end of the path of movement of the UV curable
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array.

offset would continue for each row of LED chips in the array. Two things happen when this
is done. First the light uniformity is increased because of the alternating position of the UV-
LED chips. This creates an overlap of light emissions. Then, having each row begin half the
distance of the row it precedes will create a stair case effect. This will allow uniformity in the
Y Axis as the array grows in size.

There is another way to position the LED chips, and achieve the same uniformity.
This would be to use 3 rows to achieve the uniformity. That is, to have the LED chips
arranged at a distance of X, and to have the next row (row 2) start at a distance 1/3 in from
the start of the first row and the next row (row 3) start at a distance 2/3 in from the start of the

first row or at a distance 1/3 in from the start of the second row.
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FIG. 4 is front elevational view of a panel of six arrays of UV LED assemblies shown
in FIG. 3 in accordance with the teachings of the present invention and shows schematically a
first eccentric cam which moves against one side edge of the panel against a spring at the
opposite side edge of the panel so as to move, reciprocate or translate the panel in an X
direction and a second eccentric cam which acts against an upper edge of the panel and
against a spring bearing against a lower edge of the panel to cause movement of the panel in

the Y direction and thereby cause all the arrays to move in a orbital, circular, or elliptical path

when the first and second cams are rotated about their axes;
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( LED%C assenbly 10, incl udi ng a cat gode pad 12 and an
(FIG I bR BRI Win e sklCp 48 ¥ frefdor o5 a U LED

CIReferfifig nb#ab Fat hoderenadiub#ated kereid)a BisldaBIBER 20 hivng a first

a W re conductor as i s each anode 14. )
array 21 of the UV LED assemblies 10 thereon, namely, pads 12 and anodes 14, which
provide a plurality of UV LED chips 16. The building block 20 is designed to mate with
similar building blocks to form a group 22 of arrays 21, 23 and 25 as shown in FIG’s 3 and 4.
In this way, several of the blocks 20 can matingly engage each other and be arranged in a
pattern ( e.g. like tiles on a floor) on a panel 28 (FIG. 4).

As shown in FIG. 3, the UV LED assemblies 10 in each array 21, 23 and 25 are

spaced apart in a first lower row 36 of UV LED assemblies 10. Then, in a second adjacent

row 38, the UV LED assemblies 10 are arranged in a staggered manner so that they are

located above the spaces between the UV LED assemblies 10 in the first row. In the same



Referring nowto FIG 2, there is illustrated therein

a building block 20 having a first array 2 1 of the W
wao kDsas®enbl i es 10 t hereon, nanely, pads 12 aneCEOSHEE001594

14, which provide a plurality of UV LED chips 16. The

bui I ding block 20 is des%]gned to mate with simlar
manngy, thegiaxd upPEIRY 4ok UVhlED gswsmblise 181s sfpggeayed gnd a fogal of twenty

0) 2 e MR OV Sy alindh M B8, 0 e

aAlsmgeshdwn i Fiét 8 ehmbe(gnmngg of thik &rdtilne kE@nasaerﬁbltyle)in dre lowest

.panel 28 (E shown FI G t he
row 3448 M%@awl I aB&‘?ﬁ‘? Wil the enq of o laﬁﬁaﬂébEQr @sgr}a'alaéa at the end
UV LED assenblies 10.
of the Bt o] 42 i HeSeop bR I 38203 ™ he Y LD
agdhenithe begidfing o€ ther firang¥dLED aesestb:h;g t@ irethermppea@ioss tow 44 in the

t hat. they are ] ocated above the spaces betvveenthe w
first armap) 24 dg éﬁ@mde\gltwq eﬁldtﬁéh? ia.sgPVrIoﬁP 3emiy 19 dndhrapppsFmost row

46 in ttlh@se@@?ﬁ Wptglregtrt X ?/blg qge)&'vthl? =l ?ggfenl‘%t'@@ b | a§sembly 10 in the

st aggeré an twen staggered ro
lowesarrewp3®\in degl first drfey 2V 1§.EDg1&rdr wychth& behining of IﬂieGﬁrs'B UV LED
Al so, . as shown in FIG t he begi nning of the f

assembiyl %glstéﬁiﬂvyﬁsww #8 trbe Flawekqwerréwhemy@i Henaliy, iélltre end of the last
UV 13D 3% eﬁyb]rﬁ dﬁag' Egﬁgnéd%&osp é\ﬂ 42l AP G gg% 19\/%}@%% with the

asse e | owest row

beginfiag@fthe fivnelV LEDtassaiblay 0 23the Uipparmdsheovb dgiim tHertpirdflower right
the first UV LED assenbly 10 in the uppernost row 44
array 25, as|§BowR isFIGadray 2 1 is aligned with the end of the

| ?\Sst shéMan%B AFETR! e Ml ggmﬁ%l“??%@g‘g%é %é%‘é’faﬁﬁﬁ%&l %rl;@e panel

I'ower 1'eft” array

28 in @ét&g@@reﬁ&ﬁﬁm’@k ¥o 1ht ithe tﬁ‘l/ellglﬁ\/ﬁﬁﬁﬁ ch6WMUSBLED 4sbembliyridtis not only
array 2 1 is aligned with the beginni ng of the first
spacewné E@%ﬁ@érﬁ@la’?VQ@ iafjacend rPwHan the amaw Buy plse spaqedjang, staggered

relatl\f_eEB Wothe' '0&11 ?}aeog%erzgrﬁzQF ! %‘1 J>¥rlor% tﬁ'?anetﬂg Ogrrag'F 1I ?§ tan{l‘yS can be

asse per mos row

providdd, é\)bh&s%nd ﬁ—raayglrg;melqi)wn t h the begi nni ng of the first
U LED asserrblﬁy 10 in the uppernost row 49 in the
t HilpishoveierF1 éh@reachaymgss pa@,fe@hb«mcwﬁnppeps 30 apd 52, that can

be prg\qg fobre%‘évm F ar%lat or r 01 oc [hrea 3 12%8 b%gk %H(? fgf?n in the X
ged™b f St

e arran adg ered manne

directfh iddhp Ghe dbWnlih ghé Yf a@éaneﬂcllﬁu&n/hkml as SEBTRN Yardder.i srhe first, x
ced and stagger ed relative to adj acent

axis, qutmt(r)lg l@gmr@alamwteddpf m&wn@a@t@dshaﬁé‘@p agipzagt one side edge 56
of the gl 4% 71sh 3 spifs 86,35 St iR BRGiaf SH MG ool Bisipgainst e
other 8idle SHe 60 6BMS patPhgshown.

Then the second, y axis, eccentric cam 52 (FIG. 4) is mounted for rotation on a shaft
64 to act against an upper edge 66 of the panel 28 against the action of a spring 68, such as a
helical tension spring, positioned to act against a lower edge 70 of the panel 28.

Rotation of the shafts 54 and 64 (FIG. 4) each by a prime mover such as a variable
speed motor (not shown) can cause the panel 28 to move in a generally orbital, annular,
circular, or elliptical path of movement. This will result in orbital movement of each UV
LED assembly 10 in each of the rows in each of the arrays 21, 23 and 25 mounted on the
panel 28 so as to spread out the emitted UV light and uniformly apply the UV light to the
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to mir\ll}?n\{ze exp%sure o? R}% products, articles or other objects during curing to oxygen, which
inhibits UV curing. A gas tube 84 providing an upper gas injection is provided on the
assembly and device for injecting heavier-than-air, non-oxygen-containing gas, e.g., carbon
dioxide, near an upper end 86 of a path of downward movement, indicated by the arrow 88,
of the web 74, so that the gas can flow downwardly in the space between the panel 28 and the
web 74 to provide an anaerobic area between the UV LED assemblies 10 on the panel 28 and

the web 74 having UV curable products, articles or other objects to be cured.



The WV curable ink, coating and/or adhesive is
preferably | ocated on the side of the web 74 (FIG 5)
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To avoid overheating the UV LED assemblies 10, i.e., to control the heat generated by
the UV LED assemblies 10, the power supplied to the UV LED assemblies can be
periodically or sequentially activated and deactivated, i.e. can be turned on and off, at a
relatively high frequency. Also, the duty cycle of the on-off cycle can be varied to adjust the
UV light intensity.

In FIG. 7 is illustrated another way to position the UV LED assemblies, namely, the
LED chips 16, and achieve the same uniformity as shown in FIG’s. 2 and 3. This would be to



nove upwardly, as shown by the arrow 100, past the
panel 28 nounting arrays 21, 23 and 25 (FIG 4) of W
wao EDsas®enbl i es, nmuch the sane as in the UV cup@mnygs2004/001594
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articles or other objects on or in the web 74.

Finally, the application of a heavier-than-air or a lighter-than-air, non-oxygen-
containing gas to the area between the oscillating or orbiting panel 28 of UV LED assemblies
10 and the web 74 carrying the UV curable products, articles or other objects having
monomer material to be cured or polymerized enhances the emission and application of more
uniform UV light upon the UV curable products, articles, or other objects.

Although embodiments of the invention have been shown and described, it will be

understood that various modifications and substitutions, as well as rearrangements of



assenblies 10. Also, in situations where UV curable
i nk or adhesive mght splatter on the UV LED
wasesmidoses 10, a cl ear/transparent sheet or |PGEUSDIN4001594
plastic material can be placed over the arrays 21, 23
and 25 to protect the U/ LED assenblies 10. Then, the
compeieats, Perts,| eqpimens, appamtisd pracesse(@heiioad) siapsi anl wses| thereof, can be

Erom t he, foreqgoj n escription.it will b are . .
made {y2Rop) Sy Al B SAGPUE AR ie, B e oo B e imvention.
Accor'aﬂ-}g%/,atheufﬂégé S t1RIMRBEREESs ohfMo He WHih A YecdlSifed by the

descri bed above and others of which are inherent in
- accompapying¢lams.on. For exanple, the panel 28 of W LED
assenblies 10 can be arranged cl osely adjacent the web
74 carrying UV curable products, articles or other
obj ects which enables UV |ight from UV LED assenblies
10 to better effect curing of the UV curabl e ink,
coating and/ or adhesive. Further, the noving of the
web 74, carrying the WV curable products, articles or
ot her objects past staggered rows of UV LED assenblies
10 in staggered arrays 21, 23 and 25 of UV LED
assenblies 10 on the panel 28 ensures uniform
application of UV light to all of the ink, coating
and/ or adhesive to be cured in the WV curabl e product,
article or object. Still further, the oscillating or
orbital novenent of the UV LED assenblies 10 adjacent
the noving web containing the UV curabl e products,
articles or other objects to be cured ensures a nore
uni form sweepi ng of the WV light over the UV curable
products, articles or other objects on or in the web
74. Finally, the application of a heavier-than-air or
a lighter-than-air, non-oxygencontaining gas to the
area between the oscillating or orbiting panel 28 of
W LED assenblies 10 and the web 74 carrying the W
curabl e products, articles or other objects having
nmononer material to be cured or polynerized enhances
the em ssion and application of nore uniform UV |ight
upon the UV curabl e products, articles, or other
obj ects. Al though enbodi nents of the invention have
been shown and described, it will be understood that
various nodifications and substitutions, as well as
rearrangenents of conponents, parts, equipnent,
apparatus, process (nethod) steps, and uses thereof,
can be nmade by those skilled in the art w thout
departing fromthe teachings of the invention.
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Accordingly, the scope of the invention is only to be
limted as necessitated by the acconpanying
W@ b@smsco@ Al M5 What is clainmed is: 1. An appar P€TESI004/001594
enhancing curing with an ultraviolet (UV) |ight
applied to UV photo initiators in a UV curable ink,
coating or adhesive in a CMABABabl e product, arti cle
of other object, characterized in that apparatus
cdﬁbﬂﬂ%é@ﬂn%iﬁonveyor having rol | er assenblies for
noving a web carrying or containing UV curable
prioduct ' ] j £C
e a5 e Sl AR FENTILIPEN) Fight applied to
uUv phsmenbila'ttﬁs imoUM adalsla ik, paatalg orradpésive ifti af YVicardbdeproduct, article
conveyor for em ttin W I | ght; an upper injector for
Of"ﬂHGHP}élE?tr Fhpracterizsd iptha ?Péﬁraé‘llsrcom%ﬁe%xygen gas at an

upper ecl"‘éj)n%yo‘?l hqgl?lg r@héryasyxﬁiﬁl e§ %r Rali lﬁg %Z\?él% 9%9?&% Bp @ontammg

web to create a su anaer obi

UV ctilablefpaodilctsa adictds endioy bthegr Mgéx:tdthmm aqith;ng of the W
curabl e ink, coating or adhesive: and/or a

| nJ ect P A1gY OifH‘éEgliltrF‘gmﬁlqa (bmeér(LEPéﬁSngbheﬁmqugg@g @8r# panel in
prox1 tt@{he‘% #19%@%; foq%g‘n ﬁ{ng‘%\g?gﬁ{ ally vertical path

fon o o°create’a substantially anaerobic

ar ea duhiuppecinjdchg fof irjdttingM ledvieblianiaik nogoaygendga8rat an upper
adhesi ve; and/or a nmechanism for noving the panel
end of gngaarerallygrertrel apthasecden of theemel s ereste fe§,uhsranaally anaerobic area

betwe%rﬁgthg g?igal arRia{ht% rﬁ§v1hg§,yé§ B%It‘}r%?é@g%gof tﬂ% H‘é (Q,Wagg %5 coating or

artrcles a ects I's convey
adhesp&s,hnd/hle panel ; and/ or a nechani sm conpri sing an
oscillator for noving the panel of the array of LED
assenbl? lewer wiegtprdpbiniegting adighicathancdir, agnxygan gas at a lower end

of a g%neraﬁ% vgr’?llcal a.‘ih ec%on o? l\llevevpfe Cﬁ nY,ath% F@a‘fqgﬂl&’ oaﬁ%erogla area during

PBS and

cunn@aﬁﬂlewc@@ﬁl@'ml@%o&ﬁﬁg'—cﬁ@dﬁ&@’@hd/@ﬁ, and/or the array
of WV LED assenblies have at | east one second row of a

pI ur aI |atIyeCd51ﬁmw fQEmoaglgéh@panélsccamlamgé@ arRytHA Y AEE) assemblies

ina 8ot Pafludh bk B e LR ST it lfer objects
is con¥ejciGRL tht Penctpd@Rs bet ween adj acent

a mechanism comprising an oscillator for moving the panel of the array of
LED assemblies in an orbital, annular, circular or elliptical path as the web carrying the UV
curable products, articles and/or other objects is conveyed past the panel of UV LED
assemblies; and/or

the array of UV LED assemblies have at least one second row of a plurality of
UV LED assemblies arranged on the panel next to a first row of UV LED assemblies but with
the UV LED assemblies of the second row positioned adjacent the spaces between adjacent
UV LED assemblies in the first row thereby to stagger the second row of UV LED assemblies
relative to the UV LED assemblies in the first row.

2. The apparatus of claim 1 characterized in that the apparatus includes:

thin, transparent sheet or layer of plastic material over the UV LED assemblies
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UV LED assenblies in the first row thereby to stagger
the second row of UV LED assenblies relative to the W
whEDsas®enblies in the first row 2. The apparetTESDN4/001594
claim1l characterized in that the apparatus includes:
thin, transparent sheet or |ayer of plastic material .
on the\psnek tveprotect Eie 45 dHIP jasseorblies dropa splatteiooh RO ewrablehimk and/or
adhesl.{lv_ LE(iP assenblies fromsplatter of UV curable ink
a8t adhesi ve; and periodically cleaning or
repl aCiﬁéﬁo&iBﬂ]IyE BREKinErorl RYREINGT ther shBsPar &fYer RIf afdnkarent plastic
material. 3. The apparatus of any of the preceding
matergdlai s characterized in that: at |east two staggered
rows of UV LED assenblies on the panel forma
staggered array of UV LED assenblies on the panel;

and/ or tHaeppMatuELf 2SPEMRE bl%éediigg @1@%1!’1‘5 SHRVcRIrizbd & BT aY
a

of WV LED assenblies are space i stance X from each
ot her ahdeashéwbistaggetgd 1oBD ofs $BMIED iassenibdies emothg pangl form a

starts t nd r at di stance A X in fromthe
stagefief s DL IS SERBIYS f PR @oRTs 800w and the W LED
assenblihesrv DEPNRsSBEIRRAAN Q¥ AFvE of BRCAFhy! SIODV I assemblies are

other by the distance X and the first W LED assenbly
spaced mdistanhé Xdfrormwwash athes and the fustst/¥IdeD gsepbly onthelsecond row starts

start of the second.row, or .th ED assenbljes in

the seig oYl aclipe Tary iy B AL LB AP BEI AR e st By and the

UV LED Sk&hiyies intte'sefBrRael £t Beice@Bdnt BT bihst biMeldifance X and the
assenbly in the second row starts the second row at a

first U¥i sERnseentblBin sthirdonwtskestsfat a distdgve EX froms thetskayt ¢ofith¢ besond row;
first row and the first UV LED assenbly in the next or

°' third row starts at a distance 2/3 in fromthe first
W LED RS SRMPED derhBifeshihfcalh FRWoPEhePdrrdy SHSVANES addetblies are
in fromthe first UV LED assenbly in thé second row,

spaceda distiace X fr&D easls etiiot hebthierfirstaldW LW asfentbhe inathe agconfl row starts

the seAPHPVA G SHANTS [3h o B SN Hoarply S Bkt By and the
first Ufskf Eﬁbsasrsg}ﬁlél%QQ R ﬁ%’ﬁ% ﬁﬁir@ﬂ(&lf ?faﬁ@ Gf a\éi%aﬂcg 2Z§ ?ﬂﬁé?letg}s/ first UV

rst UV assenbly in't Irst row an
LED dsidmtdg e tial first rovaot fiti & distaove ¥Bantfsom ther finst BV BED assembly in the
distance A X in fromthe start of the first row or at
secondyfoN; & ance 1A X in fromthe start of the second r ow,

and/ or {he UV LED assemblies in each row of the array of UV LED assemblies are

spaced a distance X from each other and the first UV LED assembly in the second row starts
the second row at a distance % X in from the first UV LED assembly in the first row and a first
UV LED assembly in a third row starts in row at a distance %2 X in from the start of the first
row or at a distance % X in from the start of the second row; and/or

the array of UV LED assemblies comprises six arrays of staggered UV LED

assemblies mounted in a staggered manner on the panel.

4. The apparatus of any of the preceding claims characterized in that the
apparatus includes:
a gas injector for injecting a gas; and/or

an inhibitor for substantially inhibiting the flow of a gas;
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the array of UV LED assenblies conprises six arrays of

staggered UV LED assenblies nounted in a staggered
woesaicoen t he panel. 4. The apparatus of any pET/UR®04/001594

preceding clains characterized in that the apparatus

includes: a gas injector for injecting a gas; and/or

an i nhiltsigascarf be hewins tcarpon didxydd, phniiogemg t he flow of

a gas;

b hel b ;
nitr oghW "ﬂ étofﬁp? ef&ﬁ “:pﬁir%rr} r o?PrLﬁﬂgé?&f‘Wpﬁ 1ghibjjjng exit flow

of theleQ¥ aSippanér @l e bﬁﬁl@fﬁléﬂﬁ/EEDtasgén%e@farfd,V& gas at
an upper end of the panel of the UV LED assenbl i es;

and/ or thehighibthi bictwles amopprteshihonpplen Wipér tadeomownted adjacent

an upBernire . facene] RENsandhe binet e {0t/ L ERER SBBIM g8 Hhared of the

conve§P afid/ot he conveyor; and/or the inhibi tor [ ncI udes a
ower inhibitor for substantially inhibiting exit flow
of t hetlgashitominchwes a hmleroflhlbih@ fonmdistapfialihmhitiing exit flow of

ssenblies;, and/or 't |ncI des a | ower
the g2 3t Bt £k e 2ot E%e&r% shlESandal acent t he
upper gpdinBibifol FohRI la 1etve1t bitheP vAas e mabéreaa&eﬁ%ﬁed adjacent
t he panel and the web of the conveyor. 5.

the upepa@ndtofshefpassiyofohe tHRD pseabiicn hetwican rrhe phmﬂ aotlghe »ad of the
in that the apparatus includes: a nechanism for noving
conveyPfe panel of the UV LED assenblies in at |east one of
the X, Y axes thereby to apply UV Iight substantially
uniformy over the UV curable products, articles
afid/ or Tat heppacibyseof sangnofattief preciding helamvesh cdradtbrgzed in that the
conveyor to substantially mninmze hot spots; and the
appar%%%ﬁi@?n conprises an orbiting mechani smfor noving

the pag%eéhgmgﬁtﬂar t?fﬁzt?ué éaﬁe@ %'f@ﬁ@@@l IﬁEBtaEse?xFB:io nt}( ﬁte least one

axis recl procal pat to nove the pane
of thdJX, DERx &S gerdblyi teSapiply &V digbtl tidlstanfalhyu baiforndy rovet d@re OV curable

el Ii ptical path as the web of .the conveyor carrying W
produgisy abiles apé/ga ethsr ohjegts AneandrRy/ip tho Rk P?élkﬁ ERVEYGTglo Substantially

mlnlnﬁ%?{c?%ﬁgtspé}ﬁf the panel of the UV LED assenbli es;
and/or™

the mechanism comprises an orbiting mechanism for moving the panel in both
an X axis reciprocal path and a Y axis reciprocal path thereby to move the panel of the UV
LED assemblies in an orbital, annular, circular or elliptical path as the web of the conveyor
carrying UV curable products, article and/or other objects is conveyed past the panel of the
UV LED assemblies; and/or

the mechanism includes an eccentric cam acting against one side of the panel
of the UV LED assemblies and against a spring acting against the other side of the panel of
UV LED assemblies; and/or

the mechanism includes a spring mounted adjacent one side of the panel of the
UV LED assemblies, a cam eccentrically mounted on a shaft adjacent the other side of said
panel of the UV LED assemblies, and a driver for rotating the shaft so as to rotate the cam
and move the panel of the UV LED assemblies in a reciprocal path against the spring; and/or

the mechanism includes a first eccentric cam acting against one side of the

panel of the UV LED assemblies and against a spring acting against the other side of the
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t he mechani smincludes an eccentric cam acting agai nst
one side of the panel of the WV LED assenblies and
wW@gasnsdos® spring acting agai nst the other sidecDiS100€001594
panel. of UV LED assenblies; and/or the nechani sm
i ncludes a spri nq. nount ed adj acent one side of the )
panel pf thel UYf LERassomblien and acseptrideescenirie samescting gpipst) gnpther side of

e B0 Bh ¥y %, B8 Rl MLCERT e 0P SHIRE oG g e oposic
anothér@id®tdfMBe pdiR] SNAE UV LEBSasbénbits 36 eeciftbcAFMARGAhEPN R in both an
the panel of the UV LED assenblies in a reciprocal

X axipreciprenghpatbtand laeY apis ireraproed dadr sot dsdo mavigapnioser 1t chaprns! of the

UV LBDsrertieE o ipefe b E st RLE iR gt ol Baffasyfiveb of te
convegfért D&a‘i‘@dr@ﬁ‘ﬂem dubd1OploRNCtS, #8c1ed, anbBRPIARY oBfectshi€ dled past the

assenbl i es and a second eccentric cam acting
panel gfjtieA$Y LERbassembligsde of the panel for the W LED
assenbl i es and agai nst a spring acting against the
si de opposite another side of the panel of the UV LED

agsenblyl g8tHoQ JreehRfREAL laMd/BPUSnE e HpAriud 6f BBL Y BB preceding
axis reciprocal path and a Y axiS reciprocal path so

claim@by:t 0 nove or oscillate the panel of the U LED
assenblies.in a gener.al| bital ,. annular, circylar
or ol | FSCTEEDE 2B AT ¢ e TR wmies e ar sy s odh fedgy LED
assembl18s {Mc&iiGh1a8)RERUNELED AGéhBliRS, and/or ot her
objects is noved past the panel of the UV LED

assenbhiresgingat léasrenthegond ravonfe plucalitngf BIVALBP agsdnmhjies next to

th t f the. di | ai by: .
N R R -
space¥'blillebh Gajelerlt TR/ 3558 ARkB e PAGE Girkt! BW ﬁgﬁ@? {8 ts%a%%’er'—tﬁ@ second

assenbl i €s; arranging at | east one second row o
row op UV BEDtagsenfbligy fioEDha$BEhBDi assenmigies in thetfhrst thivg st r ow

but with the UV, LED assenblies of the.second )
bosi t | SR AGIEEstthe REt 2R SERonE PV 8 SAEFIEb Y LGP seppmblics
sS€ ies in the first rowthereby to stagger the
onapgecbéfgi row of UV LED assenblies fromthe UV LED
assenbkoeeying thhdJViausdble prgduntsuaticleyg aat/or edlstr abfeets containing

first. .and second rows of st ered UV LED assenbl i es
UV ppfo dnfiaings thaliie T r RRSPR DR PR YRR DR T dGet o fows of UV

Inbli il Y5 REAhIY PPl a substantiall
LED BEHLES 870k SABEIRDL L PRSI RIS bl
unifopaapplicagombf UBaHEhtt swothe 8 cofabldvink, coating and/or adhesive on the UV

curable products, articles and/or other objects.

7. The method of using the apparatus of any of the preceding claims by:
moving the panel of the UV LED assemblies in both an X axis reciprocal path
and a Y axis reciprocal path to move or oscillate the panel for the UV LED assemblies in an
orbital, annular, circular or elliptical path as the web of the conveyor carrying the UV curable
products, articles and/or other objects is conveyed past the panel of the UV LED assemblies;
and/or
conveying the UV curable products, articles and/or other objects containing

UV photo initiators that are in or on a web on the conveyor past the array of LED assemblies;

14



LED assenblies, so that the staggering of the UV LED
assenblies provide a substantially uniformapplication
wo@boosi1dosght on the UV curabl e ink, coating anedDUS2004/001594

adhesive on the UV curabl e products, articles and/or

ot her objects. 7. The nmethod of using the apparatus of
and/opny of the preceding clains by: noving the panel of

the UV_LE e jes.in ST ecl :

pat haRGoGEEHBVE e ot B0 P i (BECRERE o, gpiprocally
sweept 08/ pighehcrbsy tHehgandV o Ehd *B\6 @RI iagseniblie@no Gipbiyt BV, curable light

annular, circular or elliptical path as the web of the
substangale potfomalyr giress theeUMvewablgredysts ctielss agdior @bgests so as to

and/or .ot her jects is conveyed past the panel of the
&m“¥ﬁ%éiérgé§%w%ﬁ?é§$ and/ or conveying the UV curable

products, articles and/or other objects containing W

photo initiators that are in or on a web on the

c8nveydy mgthet of Heing theppparatus @hamy e bilB IPrasediag gagns to cure the UV

eci procally moying,the .pane f. the . D L] .

curablegHpieRe Biles A oh s AR Rt S s R RRE TP pdes:

W LEDeﬁtﬁtﬁﬁF*th\'v 8ghtton tROPNVYpHdYo Mitiablse |1 ght

substantially unirformy across the UV curable

pr oduc pslymerizing| the U¥nerahle i eeatingsandéy adhesive; and

substant.ial.ly mnimze t ts. .8 A nmethod of, usi .

the ap nglélfla%‘go?’(pgﬁveo?pﬁﬁe%%;rjé:&lﬁag iisen élﬁ(cl %?largggtacr)ldéoﬁ r %({E%Slve to
oxygenRiriHY poWnadizatit Beli§dcting aligher @fanaidéRraléighepath of movement of

obj ect's, ‘characterized in that the curing conprises:
the welnof the agnvgyor paghithe pandl loé the\trpal of bEDrdssdrablinss ;

pol ymeri zing the UV curable ink, coating, and/or

adhesi ve; and m nim zing exposure of the UV curable

i nk, coating and/or adhesive to oxygen during

pol yneri zation by injecting a lighter than air gas

al ong a path of novenent of the web of the conveyor

past the panel of the array of LED assenbli es.
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