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Heretofore, UV-light emitting diode (LED) arrays have been proposed for
curing inks, coatings or adhesives. Thick polymers require longer wavelengths for
curing. Surface curing requires shorter wavelengths.

Pigmented coatings are better cured with wavelengths dissimilar to the
absorption wavelength of the pigments. This is also true for the wavelength
absorption characteristics of resins and additives in an ink, coating or adhesive.

It is, therefore, desirable to provide an improved UV method and apparatus
for applying UV light at different wavelengths to a UV curable product, article, or
object to more effectively cure UV inks, coatings and adhesives in or on the

product, article or object.

BRIEF SUMMARY OF THE INVENTION
As will be described in greater detail hereinafter, the method and device or
apparatus of the present invention provide techniques and structures for applying
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Further “forward voltage matching techniques”, Vg, are employed, (selection
of chips) to provide strings or rows of LED chips wherein the current drawn by the
chips only varies between about 5% and about 10%, thereby to minimize “current
hogging”.

The distance between the light source and the product being irradiated with
light affects the intensity of the light. However, if the product is too close to the
UV-LED arrays, there will not be a uniform radiance pattern. Accordingly the

preferred distance between the UV-LED chip arrays is a distance which will



and at 50% of the power output fromthe UV-LED chip.
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alternate rows of ED assenblies in one row being
staggered fromthe UV LED assenblies in the adjacent
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wherein rows of UV LED assemblies are arranged in the array with alternate rows
of UV LED assemblies in one row being staggered from the UV LED assembilies in
the adjacent rows in accordance with the teachings of the present invention .

FIG. 4 is front elevational view of a panel of three arrays, each with six rows
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
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FIG. 12 is a side elevational view of UV LED arrays mounted on a porcelain
coated substrate which in turn is mounted on an aluminum heat sink having heat
dissipating fins.

FIG. 13 is a side perspective view of the UV LED arrays shown in FIG. 12
and shows passages through the heat sink for the passage of power supply
conductors to the UV-LED arrays.

FIG. 14 is a view similar to FIG. 5 except that it shows four of the heat sink

mounted UV-LED arrays shown in FIGS. 12 and 13 are mounted adjacent the



conductors to the UV-LED arrays. FIG 14 is a view

simlar to FIG 5 except that it shows four of the
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p@?ﬁtﬁ)&%yg 18 is a top plan view of a conveyer
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di sc ast . spaced, UV-LED_arrays for curin f, the .

or - nEICETRIS ST Bla \ipwf Aceyinet et Paflst Cclfipact discs
ufdiet §UV-pED®Iray.ai ni ng general 'y constant |ight

i nt ensi t}égfrom an UV-LED assenbly nounted on a

subsFHGt €9 i atomplamviely of aHuentaklermarpynctherinpaet diges which is
e st G BRbieL i fommfect s TR SopB8d et eggs where g printng

e curre varil a

ofacbmact disclthiked peicerfolldwedbpt sticokd degexivlg td movetthe freshly
light intensjty sensed for inpcreasing cooling_as |,
p(lwgeém@remgsdw Ratd specedt\akEBAIYsoscuting OhHepint: o

resul 8 73 EEBUR el AP pPa b Pioh hhioining generally
cohstaRDightiiptensiy fforr2dn LB/-AEDI assenssiy enainted dnagsubstrate also
msoiurrrli’tilngj1 ra ﬁgattsrllr?k g)‘/ A cgnz_}trgricr)lfg Ii'g:;hﬁnteznos’ity%ithaa light sensor and then
controlling the current or voltage to a variable speed cooling fan blowing on the
heat sink dependent on the light intensity sensed for increasing cooling as UV-LED
chips in the UV-LED assembly heat up thereby to maintain a generally constant
temperature which results in a generally constant light output from the UV-LED
chips.

FIG. 21 is a block schematic diagram, similar to the diagram of FIG. 20, of a
system for maintaining generally constant light intensity by monitoring temperature
of a heat sink on a substrate that also mounts a UV-LED assembly with a
heat/temperature sensor mounted on the heat sink and then controlling the current
or voltage to a fan dependent on the temperature sensed for increasing cooling as

the UV-LED chips in the assembly heat up thereby to maintain a generally
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LED assemblies 10 is staggered and a total of twenty (20) staggered rows are
provided in the UV LED array 21 shown in FIG. 3.
Also, as shown in FIG. 3 the beginning of the first UV LED assembly 10 in

the lowest row 36 in the first array 21 is aligned with the end of the last UV LED
assembly 10 at the end of the lowest row 42 in the second, lower left, array 23.
Then, the beginning of the first UV LED assembly 10 in the uppermost row
44 in the first array 21 is aligned with the end of the last UV LED assembly 10 in
the uppermost row 46 in the second, lower left array 23. Next, the end of the last
UV LED assembly 10 in the lowest row 36 in the first array 21 is aligned with the
beginning of the first UV LED assembly 10 in the lowest row 48 in the third, lower
right array 25. Finally, the end of the last UV LED assembly 10 in the uppermost
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edge 56 of the panel 28 with a spring 58, such as a
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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 products, articles or other objects to be UV
cured. This spreading of the UV light also minimizes, if not altogether eliminates
the creation of, so called “hot spots” of UV light.

As shown in FIG. 5, where a schematic block diagram of one UV curing
apparatus, assembly, mechanism or device constructed according to the teachings
of the present invention is shown, the panel 28 of UV LED arrays 21, 23 and 25 is
positioned generally vertically and closely adjacent the path of movement of a
conveyor belt comprising a web 74 which is trained over rollers 76, 78 and 80 fo

move generally upright and vertically past and closely adjacent and in proximity to
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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.

A wiper blade 90 (FIG. 5) providing a lower inhibitor can be positioned

adjacent the lower edge 70 of the panel 28 for holding, compressing, collecting
and/or blanketing the gas in the area between the orbiting UV LED arrays 21, 23

and 25 (FIG. 4) and the moving web 74 (FIG. 5). Preferably the wiper blade 90 is
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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 2.
This would be to use 3 rows to achieve the uniformity. That is, to have the LED
chips 16 in a first row 112 arranged at a distance of X, and to have the next row
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In FIG wever, the individu
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repeating this pattern throughout the row. The next row 202, and subsequent rows

203-206, can have the same pattern or a different pattern.

Alternatively, all the UV LED assemblies 216 in row 201 can emit light at
390 nm, all the UV LED assemblies 216 in row 202 can emit light at 370 nm and all
the UV LED assemblies 216 in row 203 can emit light at 415 nm and this pattern
can be repeated for the remaining rows 204-206. The pattern or order also can be
changed, e.g., 370 nm, 390 nm, and 415 nm.
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Ié@&ls);\gigo ! aﬁhéﬁﬁ?ﬂgi g%/tchg&rﬁ‘%sﬁﬁ}héntztﬁé%ér%agg ®f light Wavelengths.
For example, the OSRAM SYLVANIA, INC. Division of OSRAM GmbH of Danvers
MA offers a phosphor type 2011C fluorescent lamp that emits 351 nm, a phosphor
type 2052 lamp that emits 371 nm, a phosphor type 2092 lamp that emits 433 nm,
and a phosphor type 2162 lamp that emits 420 nm.

These are several examples of wavelengths that easily can be added to a
curing mix. Additionally, a germicidal lamp or a Pen Ray lamp can be used for the
addition of 254 nm.

In FIG. 11, two fluorescent lamps 231 and 232 are illustrated which can be
positioned adjacent an elongate panel 234 formed by three panel arrays 220
arranged end-to-end and electrically connected (soldered) together. A web, similar
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In FIG. 12 there is illustrated a linear UV LED array assembly 250 which
includes an aluminum heat sink 252 having heat dissipating fins 254 extending
therefrom. On top of the heat sink 252 are two porcelain coated steel substrates
260 on which are mounted UV LED chip arrays 254 and 256 which are similar to
the arrays shown in FIG. 9. Beneath the porcelain coated steel substrate 260 of
the arrays 256 and 258 there is provided a heat sink compound 270 for securing
the porcelain coated steel substrates 260 to an upper surface of the heat sink 252.
It will be understood that the heat sink compound 270 not only holds the UV LED
chip arrays 256 and 258 to the upper surface of the heat sink 252 but also

conducts heat from the UV LED arrays 256 and 258 to the heat sink 252.
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dAsipBtingTths 254 of the bank of UV chip array assemblies 250. This is important
since the intensity of light from the UV LED chips in the arrays 256, 258 and 274
can be attenuated by the heating up of the UV LED chip arrays 256, 258 and 274.
Accordingly, in this embodiment the temperature of UV LED chip arrays 256, 258
and 274 is kept within a predetermined temperature range by dissipating heat
through the heat dissipating fins 254.

Temperature control of the temperature of the UV-LED arrays 256, 258, and
274 in FIG. 5 can be enhanced further by the provision of fans such as the fans
312, 314, 316 and 318 shown in FIG. 14. It will be understood that temperature
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FIG 14 is a block diagramof a UV curing apparatus
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. Tenperature contiol of the tenperature of the
UV- LBDFYSr A7 $hereds sho8n agprintiiprandhcming statiead0Bevhere a product

4PR1RGHH o AalacBX LdE AU SR AR Batitg siph 06 and
tlb@ pm&@ﬂiﬁrﬂ@né stdp@brttm\ﬁ'ﬁ(ﬂvbéﬁ @@@é@ppﬁc&ﬂc&@d%ﬁ‘éts%ﬁ@wn in

the heat sink 252 for indicating control
F&Gr d8) wherpan @ﬁéﬂm}?l)‘f‘lﬂﬁ AUy ddsD :aﬂzaygf@8 i fpaoved or reciprocated

o&%ﬂggd ?%Hﬁlf gﬂfwtey}%og%@ﬁé? the ' B SAPE V\gﬁveﬁ)' ré:H\'o'\/eﬁ%der the

urn on en’‘the sensor

asfeafasmlyam& gbel\/altlalbmrmy&) aurecthedivi cusdble ga{ml The pmsduct 402
(0] en the sensors sense a tenperat e pel ow
capreplangapkave a cuped ?rbﬁpe #Heh Iaﬁg?n@é1 & '90%?'“9 he

L O RS SN e ) SpuSRRe DS otz
c2pging mrinted compactdiscs 424 is huwedl under an assembly 426 of UV LED
arrays.

In FIG. 19 there is shown a turntable 430 for carrying compact discs 432
beneath print heads 434 and assemblies 436 of UV-LED arrays. The turntable is
first indexed to move the compact discs 432 under the spaced apart print heads
434 where printing of compact discs 432 takes place followed by a second
indexing of the turntable to move the freshly printed compact discs 432 past the
spaced apart assemblies of UV-LED arrays for curing of the print.

Since heat is generated by UV-LED chips when they are emitting light, and
the light intensity decreases as the temperature increases, it is desirable to

maintain a generally constant temperature of the UV-LED chips to maintain a

14



FIG 9 nounted on a substrate and covered with a

protective sheet of glass or plastic 320 providing a
WOQuisro6grn9 envel ope to protect the LED arrays 2BOTAUS2094/021655

splatter. FIG 16 is a sectional view of a portion of

g%@@raﬁ@v&fn%%Mghﬁﬁt%’@ﬁ?/&‘ft%tﬁy RRIEAS bgé% Hfb‘ggla;é/@ V\{lzt]rl?g‘,everal

a product 324°to be cured is
diffexest systemas thiscstenwein Bitk &0, 826 syatnmbO0 dgemagdainirg generally

RSBt Bifiensly BoBnhaly hslal LIkt e gipo0 foludes a
Illé_ﬁﬁ@éns%ﬁ@OQrfSr H&)ﬁltbi\i’né kEhCiRtehsay 'fr@Yn W@W@@Q}hldsﬂm the UV-LED

IG 17 there is shown a printihng curing station
aneys\iddrie an assemidy 5@62)1‘42 @rmaym5% Jtmaie&dlreqtppidoward a

reeeLrsRiol BB i srecteitt it &L e ieh G orut Ront sensed i

|
u@@a\bgya:bomoﬁm\m 508 tblcontrbBtheVdigrent @ v@ﬁ?ﬁg&i ¥ véﬂgbl@fspeed

arrays 408 is noved or reciprocate
fan ééﬂmowgmo%n@amm hest smh@@upgwtzedaméybstratg 514 that

R AR 0B Y DY R I DA A VEHED onies
hkeat ap atheuwspeed @fhh@@an 510 s msrasedltb mnhease thmsmcmmg dfithe heat
St B Com e hoat Rk B2 AR dO b CliPs ceoutgdias the substrate

SWVﬁﬁarHWﬁf ﬁhtéﬁ’lﬁﬁ%\?—nﬁfz z%alg%qe?él Shsthmt tB erature

19’ there |s owWn for ca ylng conpac
V\mmteesuﬁs i argeatenallyr contstaetdight dGpubfrdmathecdifHiED chis.

o R o HA IR AT s
6P0IfBE nﬁﬁﬁﬁﬁm@?yeﬁ%ﬂ? cBhétaht %t@ﬁteﬁ@ﬁ@%‘ud@ssé? ﬁeé@t%mperature

takes place fol'l owed by a second indexing o
sensoit @ whiah m@véonsﬁbefter@@ﬁrqtumcpfrﬂ bea’rcsmlpﬁeﬂ an assbstrate 606

R8RS RS TRRES of RS S0 oAb R ¥hrtty of

UWLEBJ::mbSPSF heltempehetvirasensyd istused byl @bbntr@lrtdrcijhesm to control
ght intensity decreases as the éﬁenBeratu

theh @\d@aafe@r valiagedo gewariabie epeer i Bit‘hplovdng eneling aiy on the heat
Sfifk 504 R feP G %&%S?&F# *é%a%(o&‘?ﬁg“ e%ste%ﬂlﬁb%?gﬂhe UV-LED

y constan Nt ensi t y/ out put
abaya GdQnpAs tHeedVMAED daipsehi@t ughi, tHeesmadd sfymtae‘ma B1ASs increased to

EaEa T S S Reg Pk RS eb s Tl e gnc the UV-LED
chRiReaYy e ks el 482010 AN BED chips
genetsHp aomistant rtebmpaEatW\NEilh results in a generally constant light output
from the UV-LED chips.

In both systems 500 and 600, the heat sink 512 or 604 is shown spaced
from the UV-LED arrays 504 or 610 on the underside of the substrate 514 or 606.
In actual practice, the heat sink 512 or 604 is preferably located on the substrate
514 or 606 directly above the UV-LED arrays 504 or 610

From the foregoing description it will be apparent that the method and
device or apparatus of the present invention have a number of advantages, some
of which have been described above and others of which are inherent in the

invention.
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arrays 504 in an assenbly 506 of UV-LED arrays 504
that is directed toward a printed product 507, e.g., a
woanpaessodi sc (CD). The intensity of the |ight PeeUS2®4/021655
is used by a control circuit 508 to control the
curr ejihoy Ph‘@ﬁﬁ@(ﬂﬁ]eﬁn& & tYl@rl %ééﬂsﬁé\p k%\Ine"lﬂe@;@ribed, it
cool i ng r on at sink 12 nuunte on a su trate
VBl betumierstbed tnararious meodificaticnisya nsiosu tmrututlwsuxis e as

t he UV-LED chi h d
rSEENGemaats dloaminalts pars. PRUPBILL 4iiareht PRocass {method)
siéb%; %ﬁatus‘ésr’the@%@ deh 150 ade 8y RAE skillel iR Hide éﬂ%ﬁtﬁtﬁlt departlng

WV- LED chi mounted on the substrate 514, thereby t
frigen theataaotw suxi themvenitips. ﬁccarogmha,rtaelsy:ooerﬁtthmnventlon is only

o PERE R BE pEPr el e e AP EHEImET Sy ot em 600

is graphically illustrated in FIG 21. Here the system
600 for maintaining generally constant |light intensity
i ncl udes a heat/tenperature sensor 602 which nonitors
the tenperature of a heat sink 604 on a substrate 606
that al so nounts an assenbly 608 of UV-LED arrays 610
containing a plurality of UV-LED chips. The
tenperature sensed is used by a control circuit 612 to
control the current or voltage to a variable speed fan
614 blow ng cooling air on the heat sink 604 nounted
on the substrate 606 nmounting the assenbly 608 of the
UV-LED arrays 610. As the UV-LED chips heat up, the
speed of the fan 614 is increased to increase the
cooling of the heat sink 604 to cool the heat sink 604
and the UV-LED chi ps nounted on the substrate 606,
thereby to maintain the UV-LED chips at a generally
constant tenperature which results in a generally
constant light output fromthe UV-LED chips. In both
systens 500 and 600, the heat sink 512 or 604 is shown
spaced fromthe UV-LED arrays 504 or 610 on the
undersi de of the substrate 514 or 606. In actua
practice, the heat sink 512 or 604 is preferably

| ocated on the substrate 514 or 606 directly above the
UV- LED arrays 504 or 610 Fromthe foregoing
description it wll be apparent that the nethod and
devi ce or apparatus of the present invention have a
nunber of advantages, sone of which have been

descri bed above and others of which are inherent in
the invention. Al though enbodi nents of the invention
have been shown and described, it will be understood
that various nodifications and substitutions, as well
as
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rearrangenents of conponents, parts, equipnent,
appar atus, process (nethod) steps, and uses thereof,
woamsmessoade by those skilled in the art w t hoBCT/US2004/021655
departing fromthe teachings of the invention.
Accordingly, the scope of thegdgygmion is only to be
limted as necessitated by the acconpanying
Whai isglaimedis What is clainmed is: 1. A nethod for
enhanci ng the application of ultraviolet (UV) light to
W photo initiators in a UV curable product, article,

1. nk, /carithéWforatitpicke the appliestiorordtravisiet HUVYIlightabtuV photo
.emtting diodes (LED) assenblies, characterized 1n )
initiators iea MY pu@bie afadush artigiesinki eeating, adpesivalar pjhesfobject,

B RGP BEG ot et tr a8 D thg methoc
cohwpridés] ED assenblies in the row so that adjacent U
LED assenblies emt UV |i Eht at different wavel en

enbl , . AV t hs;
and mosltioginda phHAkl of Aot Elassemblios that amitdigpt agwavelengths
] 323, ﬁfﬁﬁr‘ [ or other object to
b%:i\ﬂsdta%\ gg?éﬂ:&?‘i&h‘é 'ﬁa@‘g?ﬁa F?@’Eelrl’ent wavel engt hs
acr ossrangind MecUVdlH @ apsemibb¢s inaheirolveso thak adjzcant by, LED

dhesi.ve, th ject. 2. Th th f clai 1
a3rarRliveendby¥ bR s BBR v AT es uce of L
LED ag:e9iig thepaial telbhivd t'og@uvaéu%@b%ﬂbﬂ%n@&%h@tﬁﬁcoaﬁng,

315 and 400 nm and/or some WV LED assenblies
adhiesiveor difier ohjech tp diskriibwde éhae byt lighd fat ddteremt wavelengths across

SO UV _LED assepbl j.es that emt l.i ght a _pea

R TR eigblF bRUEE Hiife . hlr bestiie. pities i dhef ofeR
LED assenblies that emt light in the visible |ight
spectrum whereby a user can visually determ ne that

%OmrTh%mﬁmq@%@@m il eharasctetized ju thaihesvetiod eamprises use of:
d/ ' i : . . |
ooty e BRI, A GO gl bATRA4E3;5,an 400

ahgPrassenblies for emtting UV light at a higher Iight
density; and/or WV LED chips for the UV LED assenblies
wher P8 KY l&,l})raéspnmhgwt]hq;)pmlﬁyv light at a peak wavelength of 365

nm; and/or .

some UV LED assemblies that emit UV light at a peak wavelength of 385
nm; and/or

at least one row of UV LED assemblies that emit light in the visible light
spectrum whereby a user can visually determine that power is being supplied to
the UV LED assemblies; and/or

UV LED chips which comprise large junction UV-LED chips (over 400
microns on a side) in the UV LED assemblies for emitting UV light at a higher light
density; and/or

UV LED chips for the UV LED assemblies wherein the current drawn by the
chips only varies between about 5% and about 10%, thereby to minimize “current
hogging” by the UV LED chips in the UV LED assemblies.
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chips only varies between about 5% and about 10%

thereby to mnimze "current hogging" by the W/ LED
wohb@poes9t he UV LED assenblies. 3. The net hod s€Talsy0a021655

the preceding clainms characterized in that the method

3.ncl ubdRSmetst bany BEtHVreBEYIAG THIRIS @rarh&ekissd i it the method

tenperature of the UV-LED chipsS within a predeterm ne
inelndes: and/ or cooling the UV LED assenblies, at | east

osoneliad il EBcadioPtyRBid 18te e dogtmedy e uv-LED

drsswithin #prédetétrhifed riRgé; sidisr Wi th heat di ssipating
fins;, and/or cooling the UV LED assenblies, at |east
i n peAaolingyheLbil-RE assevahliesgatieasidnaast, withea heat sink secured to

tg%ﬂ?%ﬁqggséﬁgﬁeds?fanﬁ heat sink. 4. The method of

€ precedrng clains characterized in that the

met haghalinglthel €8/ LEDeasseinislics| aslehst iarpagt, avith 5 heat sink with heat
I ate_be%,we_en the W LED assenblies and the UV curable
CB$%B‘E‘M19 gt ink, coating, adhesive, or other

Obj e T 1 j . nl i . . . .
assort B BPUPLAD SEbARHIcE SRS fyMark Ty tioking 7, cpoiing fluid
cver ihebtdissipatingdmsiafdhe hebesinke, or ot her object to

provide a substantially uniformpattern of |ight
diverging fromthe UV LED assenblies of at |east 50%

Af thehdmsno®Bt B of tHYPEREdIHY diditsadizRadtetiged in that the method
according to a view ng cone angle of 2Qy. 5. The

ingluddest of any of the preceding clains characterized in

that t r abl [ ct tjcl i n [ .
anedl98ng s GHREL bR SMBkt o Rl D Sstel tnaiY LR assemblies
dritetheal) ¥ cuedblePredudty aftictd)tinldlcofn@, ddmigive)er other object; and/or

wavel engt h; and/or photo initiators that are activated

by | ispacinchard plachiheddVafd) assembligs atadisiancatiamdhe UV

[ALL ] t. nat e acti j t I s
R NN T R s
dubstantiadie dinifgrm [paittesn ohkgraaivrgingdrom thdaly LED asschtislies of at
i ncl udes injecting an inert gas in a space between the . .
l8aster0 % e théygower BUtrulfrom the' UV LED assemblies according to a viewing

cone angle of 26.,.

5. The method of any of the preceding claims characterized in that the UV
curable product, article, ink, coating, adhesive or other object includes:

photo initiators that are activated by light at more than one wavelength;
and/or

photo initiators that are activated by light that is peak at approximately 365
nm; and/or

photo initiators that are activated by light that is peak at approximately 385

nm.
6. The method of any of the preceding claims characterized in that the method

includes injecting an inert gas in a space between the panel and the UV curable
product, article, ink, coating or other object.
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product, article, ink, coating or other object.7. The

nmet hod of any of the preceding clains characterized in
woOheis/068f9 net hod i ncl udes: positioning a plurabPCrgusefo4/021655

UV LED chi ps on a substrate; and/or nounting a heat

751 nk Bﬁéﬁy%ﬁtheﬁﬂ'géé’cfinﬁ%ﬁi@%%’ap&térd@d ItRbEthe method

Spee an a ] acent at sl or cau
imcllides:ve m)verrent bet ween the substrate and the UV

curabl e.product, article, | coatin d eS|

ot hewosifRsio Betualtvar A5y LERenieh oot il ond

arti %@untin’&(a he@EinRSn tﬁ@'"s%l%btfﬁte@'én@ld?’er obj ect W' th
UV light to cure the product, article, ink, coating,

adhe@o&sdlomnng)arverlablg speed fandidiacent s heat giek; andéorsi ty

Che SR RRER bbb CosMehhs MBS e id s ) 3 Peble

ptr&matearni@l@tm eoating adnie 6f vthel BbRet tdﬁlluhhﬁate the uv curable
intensity of light emtted fromthe UV LED chip

Psedg axi@ley ik, Rating adthasive enethagobiechwithd ¢ |hagt to cure the
he h
PRS0 PR ARG SRRy Lol WG 0E T

H Tesponse to

t he IsepBing thiedntensity seligrtdemittet fion éngpeNal BEDechips; taine/or
heat sink sensed, to nai %‘@I n the UV LED chips at a
genersfﬁlnﬁwgc@%?ﬁ]ﬂer@twﬁ)@fr reatskaepdios a general |y

Cons%ﬂirollli hthe%ﬁ;@%?atﬁf@&?tﬁ@%e‘é\’sh‘ﬁ% gﬁtth@mt@h?lg of light

printing and curi appar at us, assenb r system
emsitied riranh ¢herthbBDadhiznlyy eélectieelp biavedg mypdcheareasing or

. characterized in_ that the ar ass
E§ing Gnpfiic 68 o pRa b RESHE oo AT et sink by varying
tﬁé‘ EBQé& of el |n3re§b6|§§e RN hf‘ﬁﬁé}?é?t’ysé@nfs@fj JFaNé hperature of
product, articl or other object onto the
’ tlsen bpat sinkaemsed, @rmamwlng Wf LED CLHBES ata gyagerally constant

cont ai.ni ng a Iurallt

RReBpfh el Sridrulbantiantinri g e R L 13 Eo chips
causing rel ative novenent between the assenbly of W

LED assenblies and the support; and/or the first and

8sec oriPHiBtinG gnehesHng iapparaius assemhly Phgysteahtasiusmin the method

o"f’%ﬂgl%rf the preceding claims characterized in that the apparatus, assembly or
system comprises:

a printing station; and/or

a support; and/or

a first moving mechanism for moving the product, article, or other object
onto the support; and/or

an assembly of UV LED arrays containing a plurality of UV LED chips
mounted over the support; and/or

a second moving mechanism for causing relative movement between the
assembly of UV LED assemblies and the support; and/or

the first and second moving mechanisms are one moving mechanism;
and/or

the support is a turntable for carrying products, articles, inks, coatings,
adhesives, or other objects beneath spaced apart printing heads and spaced apart
UV LED assemblies; and/or
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the support is a turntable for carrying products,
articles, inks, coatings, adhesives, or other objects

woemsakssogpaced apart printing heads and space#Capard04/021655
UV LED assenblies; and/ora drive assenbly to rotate or

' ndexa'd'?ﬁetdé%@hﬂm ® ro?é‘t@/d?rm@éﬁtf%etﬁm bFéD‘éth}E)r

mechanismis a conveyor which al so definés

suppothe; senadonoving eecheanjsim is 8 coowsyouwhieh adsmldefines the

arraqr}ﬁeddgo nove WV curable products, articles, inks,
Hdhesi ves, or ot her obj ects under the UV LED

assentpg @tﬁwe@ﬁﬁls%orish@cf%@i%ﬁtﬂaﬂ”@kig@@ toTRVANI %Ukéble products,
constructed and arranged to reciprocate the UV L

arislashinkss cegléngssadbasings cormtbauekjectsaindet ithe UM InIE@,assembhes;

cgg*ngs adhesi ves, or other objects on the support;
or the support is at |east sonetines stationary;

and/ othet dezopidppovingirectianignss consRidted antdeemiged.to reciprocate
the UV LED assemblies over UV curable products, articles, inks, coatings,
adhesives, or other objects on the support; and/or

the support is at least sometimes stationary; and/or

the support is at least sometimes moveable.
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