SPECI FI CATION TI TLE UV LED CONTROL LOOP AND CONTROLLER FOR WV CURI NG
BACKGROUND OF THE I NVENTION 1. Field of the Invention. The present
invention relates to a nethod and apparatus for nore rapid UV curing of

i nks, coatings and adhesives having ultraviolet (UV) photo initiators
therein which, when exposed to W light, convert nononers in the inks,
coatings and adhesives to linking polyners to solidify the nononer
material. More specifically, the present invention relates to a method and
apparatus for driving U/ light emtting diodes (LED) chips at 2-4 tines
their normal current rating to obtain an increase in light intensity up to
8 times greater than when they are ogmt@Fgshabn heir normal current rating
and with the greater light intensity, curing the inks, coatings or
adhesives nore quickly. 2. Description of the Related Art. Heretofore,

UV- LEDs have been proposed for supplyingié¢ light for curing inks,
coatings and adhesi ves. However, the speed of curing is usually limted by
the light intensity of the UV light. Furthernore, light intensity
decreases as the UV LED chips are heated during operation of sanme. BRI EF

borol nat Cor | rAVED COMPRUL LOPARE CRAITROILER' FOR BV EURING,

herei nafter, the apparatus o resent 1 nvention provide
t echni ques and structures for applying high intensity UV light from UV-LED
chips in an array or arrays to a UV curable product, article, ink, coating,
adhesi ve, or other object toBACKEGREUINDHRF &b INVENTION the curing tine.

This is achi qve ?ﬁﬁﬁ tV| P? the W LED chips with a current that is 2-4
times greater 'PFe R 8 ral operating current while at the sanme tine

cooling the W LEthe:bnepsnt imveintiora reiatas torumpthnd dnbl@ppemtusiier chore/mpiddtVa hi gh
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decreases. Awhizhi whén bxpsed e UMdighty canvertghdndnmdre imsthe ynks, coatings and

adhesives to linking polymers to solidify the monomer material. More specifically,

the present invention relates to a method and apparatus for driving UV light emiitting

diodés (LED) chips at 2-4 times their normal current rating to obtain an increase in

light intensity up to 8 times greater than when they are operated at their normal

current rating and with the greater light intensity, curing the inks, coatings or

adhesives more quickly.

2. Description of the Related Art.

Heretofore, UV-LEDs have been proposed for supplying UV light for curing
inks, coatings and adhesives. However, the speed of curing is usually limited by the
light intensity of the UV light. Furthermore, light intensity decreases as the UV LED
chips are heated during operation of same.

BRIEF SUMMARY OF THE INVENTION
As will be described in greater detail hereinafter, the method and apparatus of
the present invention provide techniques and structures for applying high intensity
UV light from UV-LED chips in an array or arrays to a UV curable product, article,
ink, coating, adhesive, or other object to be cured thereby reducing the curing time.
This is achieved by driving the UV LED chips with a current that is 2-4 times greater



sensor and a heat sensor and a controller are used to control the UV |ight
out put. According to one teaching of the present invention, there is
provided a nethod for decreasing the curing tine for the curing of a W
curabl e product, article, or other object having a UV curable coating, ink
or adhesive thereon conprising the steps of: positioning a W curable
product, arti glaf tiedir Mrhﬁr o;ﬁé?atﬁ@tcuh@m Wl@leaatlthé mabrlne cGOIa‘tg thg UVI lrEKD Ol‘nps
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2 to about 4 tines hig ert@nég nor nal o ?h rrent for the UV LED
chips ther eby"‘t?'&s'tyé'&ﬁ%‘@h%‘@e LD chips g&e 'f"B’ elﬂﬁsii"iag?ﬁe@ﬂ”ga?“ﬁﬁ?e great er
intensity t g%ﬂdv\f&n?é qubéﬂ’été-ﬁauﬁtmg%e%rnﬁg Clarrid\/Si‘prGr}tng RN IIlEUﬁﬂlps(mﬁr ating
current; an a cool1n evi ce or or e ectlve
substrate modfidtt ’Pﬁguvéggtﬁh IRvaRhe %‘USB@ ?‘F’ rﬂeﬁ@”mﬁ\;’f "Edopgs prﬂg@ H'}ﬁ? t hey
can be dri vegngtif ﬂ]aywafémgrcoggar ent for a I onger period of tine than if
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provided in the f dmr@wag@rdmg one of the teachings of the present invention, there is

provided: a UV curing system for decreasing the curing time for the curing of a UV

curable product, article or other object having a UV curable coating, ink or adhesive

thereon comprising a UV curing station; at least one array of UV LED chips at,

adjacent or in proximity to the UV curing station; a positioning mechanism for placing

a UV curable product, article or other object having a UV curable coating, ink or

adhesive thereon or therein beneath, near or in proximity to the normal area of the

UV light path of at least one array of UV LED chips; UV control circuitry for

electrically driving the UV LED chips at a current ranging from about 2 to about 4

times higher than the normal operating current for the UV LED chips thereby to

cause the UV LED chips to emit UV light at a much greater intensity than when the

UV LED chips are driven at their normal operating current; and, a cooling device or

mechanism for effectively cooling a substrate mounting, securing and supporting the

UV LED chips so that they can be driven at the higher current for a longer period of

time than if they were not cooled.



detail ed description and clains taken in conjunction with the acconpanyi ng
drawi ngs. BRI EF DESCRI PTION OF THE DRAWNGS FIG 1 is a perspective view of
an apparatus which is constructed according to the teachings of the
present invention and which enploys a heat punp for cooling one or nore
arrays of UV LED s which are electrically driven beyond their normal

rating and a feedbagiod goRidd el wan& anﬁ@mve%rﬁg pf&idedNi tid Ogowah§ the WV

LEDs when their tenperature reac es a predeterm ned or certain |evel

and/ or the i ndefadddessfiptianeandiolaims gtendhterenstion withtihrateMPERyiag di i ni shes
bel ow a prede % WiHoeed or certain level. FIG 2 is a graph illustrating the
current applie g one type of W LED array as a function of UV |ight
intensity and tine. FIG 3 is a plan view of one die array of four rows of
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DETAILED DESCRIPTION OF THE INVENTION
A detailed description of the preferred embodiments and best modes for
practicing the invention are described herein.
Referring now to the drawings in greater detail, there is illustrated in FIG. 1 a
UV LED curing station 10 which is positioned adjacent and above a conveyor 11.
On the conveyor 11 are shown a plurality of UV curable products, articles or
other object, in this instance, compact disks (CDs) 12, each of which has a top side
14 which has been coated and/or printed with a UV curable coating and/or UV
curable ink.
At or in proximity to the UV curing station 10 is positioned a product sensing
system 16. The sensing system can include an optical sensing system with an
electric eye sensor 18 which detects and senses a light beam from a light emitter 20
for sensing when a compact disk 12 or other UV curable product, article, or object is
present at the UV curing station 10 and in the normal area of a UV light path.
The sensing system 16 can take other forms, such as, for example a motion
detector system. Furthermore, when the UV curable coated or printed product
includes a magnetizable metal, a magnetic detector system can be used. The

sensing system can also include a pressure sensor or weight detector.



sensing systemcan also include a pressure sensor or weight detector. 3 The
W curing station includes a heat conducting substrate 22 (FIG 1) having
nount ed on the underside thereof, several arrays 24 (FIG 3) of UV LED
chips 26 that are electronically coupled via wire conductors 28 and 30
(FIG 1) to a controller 32. The sensing system 16 is also coupled to the

controller 32 by wr onductar (s . . ' gnal s
the controller 32\¥pﬁj{\?gur5\gi sﬁ@g& '%‘flu‘i%a% pe{%ﬁ%géé]n%g(ﬁﬁggéés?%tei?w@o& ﬁ%ar%hﬁ]/
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light at high intensity is. then I tte I f npact
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station 10. Iljndemside taérof, itk ¢draioliehd2, autisding teth22eddhir@s of fhenpreseny t he
arrays 24 (FIG 3) of UV, L LpsS. 2 5%73 under si.de t her |
posi ti oned aé”"@l“Bé’é cgusestbe E& gglp(?ﬁ{pﬁgﬁgl 28 Q%félggfng%ly(%%@ Q‘Iﬁ ér(?)dr ot her
UV curabl e pragdes blecgiciliydh @xces afteatormiamating, ipgéferablyrin ensinmaund eangings es
exponentially as_the distance, that the | i gh t r .. from
the point of "M %8 %Hm&s e g {?Bcgﬁﬁﬁgoﬁthgthtye?%@%@? §t6 o\}?%{ge(;aexérggclf
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rating range, t wi || heat .up Lekly. (e j.ntenshty of the
W LED | i ght ?‘Mﬁf{]? Sompagh égtﬂfqﬁg_{ﬁ%k‘é% ciagle rfé@i%-é%’%ﬁﬁ?‘?@gr ?t;th& To
enabl e the U¥ufisgstatiorp$0.26 to be driven beyond their normal rating, a
cool i ng devi ce such as,_a heat . pu 6, ( ' e bstrate
22 to help dissi p'gfseprﬁﬁ’&'egﬁlé%t@q %Sﬁéteéa@‘%ﬁr?ehrag’?@gp# Bags AN BB ps
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Is coupled to the contro r,.32 8¥ . Je n )..3 i nically
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thermally from the point of emission of the UV LED chips to the object to be cured increases.
When the UV LED chips 26 (FIG. 3) are driven beyond their normal rating

rarige, they will heat up quickly. As a result, the intensity of the UV LED light emitted

from the UV LED chip decreases dramatically. To enable the UV LED chips 26 to be

driven beyond their normal rating, a cooling device such as a heat pump 36 (FIG. 1)

is mounted on the substrate 22 to help dissipate and draw off the heat generated in

the UV led chips 26 by driving them beyond their normal operating range. The heat

pump 36 is coupled to the controller 32 by wire conductor(s) 37 but is typically

maintained ON all the time during UV curing at the UV curing station 10. Inone

embodiment, the arrays 24 (FIG. 3) of UV LED chips 26 are fixed to the thermally

conductive substrate 22 (FIG. 1) by a conductive adhesive to better conduct the heat

from the UV LED chips 26 (FIG. 3) to the thermally conductive substrate 22 and from

there by the colder side of the heat pump 36 (FIG. 1).

The heat pump 36 can be a Melcor Thermoelectric heat pump sold by
MELCOR CORPORATION of Trenton, New Jersey.



conductive substrate 22 (FIG 1) by a conductive adhesive to better conduct
the heat fromthe UV LED chips 26 (FIG 3) to the thermally conductive
substrate 22 and from there by the colder side of the heat punp 36 (FIG
1). The heat punp 36 can be a Mel cor Thernoel ectric heat punp sold by
MELCOR CORPORATI ON of Trenton, New Jersey. 4 Initially the col der side of
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Desirably, the UV LED chips 26 (FIG. 3) coupled to the controller 32 (FIG. 1),
the light sensor 46 and the heat sensor 50 comprise a control loop.
As shown in FIG. 3, one panel array 24 of four rows 61, 62, 63 and 64 of UV
LED chips 26 are arranged on a die panel 66. The die panel 66 can be about four
inches long and can have two bus strips 68 and 70 thereon connected to the uv
LED chips 26.
The UV LED chips 26 (FIG. 3) in one row 61 can be staggered from the UV
LED chips 26 in the other rows 62, 63 and 64 so that overlapping light beams are
emitted from each UV LED chip 26 in the staggered array of rows 61-64 of UV LED
chips 26. In this way, a more complete and uniform illumination and emission of UV
light on the printing and/or coating on the compact disk 14 (FIG. 1) or other UV
curable product, article or object is assured.
In the operation of the control loop, once the product sensing system 16 (FIG.
1) senses a UV curable product, article, or other object, such as a compact disk 12,
underneath the array 24 (FIG. 3) of the UV LED chips 26 on the underside of the
substrate 22 (FIG. 1), the controller 32 activates, energizes and turns on the UV LED



LED chips 26 in the other rows 62, 63 and 64 so that overlapping |ight
beans are emtted fromeach UV LED chip 26 in the staggered array of rows
61-64 of UV LED chips 26. In this way, a nore conplete and uniform

illum nation and em ssion of W |ight on the printing and/ or coating on
the conpact disk 14 (FIG 1) or other U curable product, article or
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substrate 22 offthesuply oftierttie eusrent wa t'ﬂm@oﬂﬁ‘é‘é@fsp%ﬁrﬁ'o% thedy GLED) chis %r ki ng

to dissi pate \V &e&tth%gl%gula Ifjate 22 and thereby cool
down the W L 3 F’ﬁ\éﬁezg E ) plféé.za?q% t'he substrate 22 (FIG 1) is

cool ed down suffi Gpqueytly,ﬁheab@ﬁjpu 6 (FIG. 1) is working to dissipate and draw
away heat from the substrate 22 and thereby cool down the UV LED chips 26 (FIG.

3). Typically, the substrate 22 (FIG. 1) is cooled down sufficiently in about two
seconds by the combined operation of the heat pump 36, the radiation and
dissipation of heat from the heat fins 40 of the heat sink 38, and by the cooling air
propelled by the fan 42 across the heat fins.

The decreased energization time (de-energizing time) or off time can be
synchronized with the movement of the conveyor 11 (FIG. 1) which takes about 2
seconds to move a subsequent compact disk or other UV curable product, article or
object, to a position in front of the electric eS/e sensor 18 and beneath the substrate
22 at the curing station 10.

The above cycle and procedure is repeated for the subsequent compact disk
12 (FIG. 1).

Empirical tests have shown that operating the UV LED chips 26 (FIG. 3) three
(3) times above their normal operating range does not appear to adversely affect
their operating life while a much shorter curing time is achieved with the control loop

and controller of the present invention.



seconds by the conbi ned operation of the heat punp 36, the radiation and
di ssipation of heat fromthe heat fins 40 of the heat sink 38, and by the
cooling air propelled by the fan 42 across the heat fins. The decreased
energi zation tinme (de-energizing tinme) or off tine can be synchronized

wi th the novenent of the conveyor 11 (FIG 1) which takes about 2 seconds
to nove a subsequent conpact disk or other WV curable product, article or
obj ect, to a posiftiesired, an bscirtingimeachanisinder egcilatyethesydsirategasifdstipderbat h
the substrate, 6 22 at the ' ' : dure
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fheir oper afdreTre ineread 22 Te, SpufEe BRREEan AATKETREINBTEL | e
control | oogpplratbreeftV oliirey light tat the UM esabie pradueheitisie omother ehientred, an
osci |l I ati ng, mechani gm&og oscillating the substrate, as illustrated and
described i HeEHINACENP* S 2ar i er applications referred to in the Cross

Ref erence to ReAmbegithppanycatviaotagenbi tbh UM euringrsydlieni aicbmgthodtodthepy
reference, can be provided for oscillating the substrate 22 (FIG 1)
further to ENETHR %ﬁ‘ even and more uni form application of U curing |ight
to the UV curabl® pr&dpetigr peerfoiredreepr ot her object, e.g., the conpact

di sks 12. Among f he ady. .of the WV curing system and net hod of
the invention e: %ggéu%%:{'%rg%‘g‘??’ornance; 2. Better quality products;
3. Excel l ent curd.ng; Ecelleastwingcuring; 5. Mdre uniformcuring; 6. |nproved

quality control n 7. Fggt%yc&r%g?perat e;
More uniform curing;
Improved quality control;

Easy to operate;,
Simple to use and install;

© ® N o o

Economical;
10. Efficient; and

11.  Effective.
The UV LED control loop and controller for UV curing and their method of

operation provide numerous advantages some of which have been described above
and others of which are inherent in the invention. Advantageously, the UV curing
system and method of the invention achieves surprisingly good and unexpected
results.

Although embodiments of the invention have been shown and described, it
will be understood that various modifications and substitutions, as well as
rearrangements of components, parts, equipment, apparatus, process (method)
steps, and uses thereof, can be made by those skilled in the art without departing
from the teachings of the invention. Accordingly, the scope of the invention is only to

be limited as necessitated by the accompanying claims.



8. Sinple to use and install; 9. Economcal; 10. Efficient; and 11.

Ef fective. The WV LED control |oop and controller for UV curing and their
nmet hod of operation provide nunerous advantages sone of which have been
descri bed above and others of which are inherent in the invention.

Advant ageously, the UV curing system and nethod of the invention achieves
surprisingly good and unexpected results. Although enbodi nents of the

i nvention have been shown and described, it wll be understood that

vari ous nodifications and substitutions,CeAIMgel| as rearrangenents of
conponent s, \Rai{ SainBqW: PMENt, apparatus, process (nethod) steps, and uses
t hereof, can be nmade by those skilled in the art wthout departing from

t he teachings of the invention. Accordingly, the scope of the invention is

Unat 15 olaimed o 2 MADLERIE TOMSlE 88 TG T HE GUN R O FEEr the
curing of a r%c%%ftﬁ{%logotheéﬁoi&% havﬁrﬂtallﬁ}gurggle éalﬂﬁ% !rﬁpdrgglﬁjessln)%q%’éﬁé& a W

curabl e coaﬁlng, radhesive ereon, charatterize at 't he nmet hod
conprises; Q8o iR thafthEWnethtaah@rigdsoduct , article or other object having
a W curable coating, 1nk or adhesive thereon in proximty to and in the
UV light path ofpegtiodi®as UveRbRPrétichrtibl or btF&) dblkicifavingla80! &urgiié baatifd,i Vi ng
the UV LED chips at a selected current in a range of about 2.4 to about
4.8 anps t GnicaustesiVecthédon MPraxdmiyto biod @nhd UWNGHt bathtof attleashonendreaysf UY t hat
reduces the time to cure the UV curable coating, ink or adhesive; and
cool i ng a skHisthiest e of the UV LED chips so that the UV LED chips are driven
at the selected current for a longer period of tinme than if the UV LED

chi ps were not cirstrisaly drivingihe UetBld ghips at@ selesied cuem i feage ofehoyt? 4 Rat t he
substrate is cooled b

a heat
about 4.8 amps t¥) cause tﬁe UV LED chips to emit UV light at an intensity that reduces the
time to cure the UV curable coating, ink or adhesive; and

cooling a substrate of the UV LED chips so that the UV LED chips are driven at the

selected current for a longer period of time than if the UV LED chips were not cooled.

2. The method of claim 1, characterized in that the substrate is cooled by a heat

pump having its colder side positioned in proximity to the substrate.

3. The method of claim 2, further including a heat sink located on the hotter side
of the heat pump.
4. The method of claim 2, further including a heat sink having heat radiating fins

on the hotter side of the heat pump

5. The method of claim 4, wherein the substrate is cooled by blowing cooling air

over the heat radiating fins with a fan.

6. The method of claim 1, further including the steps of:

sensing the light intensity of the UV light emitted from the UV LED chips; and



punp having its colder side positioned in proximty to the substrate. 3.
The method of claim2, further including a heat sink | ocated on the hotter
side of the heat punp. 4. The method of claim2, further including a heat
sink having heat radiating fins on the hotter side of the heat punp 5. The
met hod of claim4, wherein the substrate is cooled by blow ng cooling air
over the heat radiating fins with a fan. 6. The nethod of claim1, further
including the steps of: sensing the light intensity of the UV light emtted
fromthe UV LED rethicpg;thealedel oBcurrediic ithed\M beD Elripsewhenfthe UV dighttintersity he UV LED
chi ps when the UV Iight intensit di m ni shes bel ow a predeterm ned | evel.

7. The net r@mln@he%b%@wmp@detﬁmnec{leved her including the steps of: sensing the
tenperature of the heat sink and reducing the level of current to the W
LED chi ps when the t emhpedeiiodior claimstd® dhahersidudingXieegélss ¢ certain |evel;
sensing when a WV curable product, article, or other object having a W
coating, ink, «censicdibdsitangperdiare@btheihsatEokiand criecing thetdvel dfduirengltthpdh from
the array of UV LED chips; energizing the UV LED chi ps subsequent to such
sensi ng; andDghisWhenithetemnperatishefttirehast sink exsa¢rstagertpiallevel; uni f or m
application of U/ light to the U/ curable product, article or other

obj ect. 8. The MEPHREWRAN TV irwekle Pragrethaficls, r‘i’&Ptt']ﬁ“?'Pgecf RYingtadhé costing, ink,

ool g 19 O BRIEBPRERE %sg%?%an%ﬁ”@\sﬁm‘? Biefyieaord Vs et rat e o
the W LED chips, %%ngqrgesyy Eb%l‘uilggsgb%géd %ﬁ%#se%glﬂg'ﬁ%d and adjusting the

duty cycle so t A CycC e speed of a

conveyor in novi j to the
OV 1ight path of°@?@“%ﬁ%ﬁéﬁ%¥@f°m%ﬁ‘ia".y %’i‘”’ﬁ ?‘39‘9%"°ﬁ29?9¥39‘§f*@@|%% !,

further i n(ﬂu%lelmgddaﬁaﬁ‘bﬁlbr@[ﬂ]eﬂm&f mttingly energizing and de-energizing
the UV LED chips so that a first portlon of a duty cycle where the UV LED

S\E;PZI ﬁrf‘hgeusln%rgl Zerﬂe meth%do ct:lglr”n % Itlu Refiné uocngqge Q%Eééfon of the duty cycle

energizing the UV LED chips over a portion of a duty cycle while the cooling is
performed substantially continuously so that the substrate of the UV LED chips is
substantially continuously cooled; and

adjusting the duty cycle so that the duty cycle is dependent upon the speed of a
conveyor in moving a UV curable product, article or other object into the UV light path of the

array of UV LED chips.

9. The method of claim 1, further including the step of intermittingly energizing
and de-energizing the UV LED chips so that a first portion of a duty cycle where the UV LED
chips are de-energized is greater than a second portion of the duty cycle wherein the UV

LED chips are energized.

10. The method of claim 1, further including the step of controlling the period of a
duty cycle when driving the UV LED chips so that the period of the duty cycle that the UV
LED chips are ON versus the period of the duty cycle of UV LED chips are OFF are

approximately equal.



LED chi ps are energized 10, The nethod of claim1, further including the
step of controlling the period of a duty cycle when driving the UV LED
chips so that the period of the duty cycle that the UV LED chips are ON
versus the period of the duty cycle of W/ LED chips are OFF are
approximately equal. 9 11. A WV curing systemfor decreasing the curing
time of a UV curable product, article or other object having a UV curable
coating, ink or adhesive thereon, for use with the nethod of any of the
precedi ng cl ai ns11, chax 8vicetingzgsteinriortdeateasinethburingrtinegf syt @mbtoprpdicses:  a
UV curing station; at |east one array of UV LED chips on a substrate in
proxi mty tardlider dthérobjettrigving & &M argblecopting, ink onadigsine thieeaen sfar sgwith the
positioning a UV curable product, article or other object having a U

cur abl e coamgthed ofiank obthe ateheding/dains cghatsgterizedim tat je UVgHEINGSHSIENbf  at | east
one array of UV LED chips; control circuitry for electrically driving the
UV LED chi p®nfY¥1S€p- sel ected current in a range of about 2"4 to about 4.8
anps to cause the \gv LED (%.hi"ps toemt W Ilight at an intensity that
reduces the tine® YOUNOSRIAY UV curabl e coating, ink or adhesive: and a
cool i ng device fgr cooli - ' - ; chi ps are
driven at the saglleeagttog]g agrg %Q‘g\{ I:?%lrcﬁgs ?@%g@#ﬁ%ﬁ’?@%ﬁ"@w ttoilfhr:%tljfﬁr?ua@aif the UV
LED chi ps wggennot cooled. 12.. A W curing systemof claim 11,

characteri zedt I'n that the cooling device is a heat punp having its col der
si de nounted in PptioAihg hetranishefospdaaibhing & UViarabl ddduet) bitiolg os ytseraobienf ¢l ai m
12, further including a heat sink nmounted on a hotter side of the heat
punp. 14.. nevidy adil cungpls yetingnirdd or @bizdsive Higreontie theilV lightpatieaftat &asionhas an
array of heat radiating fins, 15.. A UV curing systemof claim14, further
i ncl udi ng aarfayref gYdEDicbied to bl ow cooling air over the heat radiating

fins. 10 .
control circuitry for electrically driving the UV LED chips at a selected current in a

range of about 2.4 to about 4.8 amps to cause the UV LED chips to emit UV light at an
intensity that reduces the time to cure the UV curable coating, ink or adhesive; and
a cooling device for cooling the UV LED chips so that the UV LED chips are driven at

the selected current for a longer period of time than if the UV LED chips were not cooled.

12. A UV curing system of claim 11, characterized in that the cooling device is a

heat pump having its colder side mounted in proximity to the substrate.

13. A UV curing system of claim 12, further including a heat sink mounted on a

hotter side of the heat pump.

14. A UV curing system of claim 13, wherein the heat sink has an array of heat

radiating fins.

15. A UV curing system of claim 14, further including a fan positioned to blow

cooling air over the heat radiating fins.
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16. A WV curing systemof claim11l, further including a |ight sensor
coupled to a controller in the control circuitry and positioned in
proximty to the UV light path of UV light emtted fromthe UV LED chips
for sensing the intensity of W light emtted fromthe UV LED chi ps,
wherein the controller is operable to reduce the level of current to the W
LED chips when the UV light intensity dimnishes bel ow a predeterm ned

| evel . 17. A WV curing systemof claim 13, further including a heat sensor
coupled to a cdtrolA @Y caing spsieitof daied! 1atijtberénmiudinge lightdensirgkudiesttosensi ng
the tenperature of the heat sink, wherein the controller is operable to
reduce t he doai@ler ipthectontrelpircuitsy ardepositioneRm Rrpxippay s UV light peldpheVdighir e of
the heat sink exceeds a predeterm ned | evel. 18" A UV curi S 35 n%of
claim 11, amtasiom e ey Poreltibe e Sy S I etlies i e L LED
controll er and posi.tjoned in .proxim o th ur i t gt for sensin
when a Ov SraBreh EdaaRF pparde g rdi oa ebiRade RS Y B0 i hg.
ink, or ad i > : i : g systemis positioned
i he U 1R Y RS sy B by RpREUEImBanaRd, Fus O %, B
station, wherein_the controller is operable to energize the UV LED chips

subsequent to tHé seAsTVIEUrBg svsiem of SeitictS: LBPRIiNGYdng st NeRt sepeer cRURIRA 10 i ng
ohe. devi ce ERIF T seTres peiegsn Hedieban B b o e et BisTedude
sensor, or eygr{ ﬂ?%orﬂﬁ{&% gpge'r %Qto r@ﬂulégth%%\}epgf CONE t?ﬂhgfuﬂ% aﬁpstv!;}l%n
precedi ng ¢l &I 110 Wherein the - posrtioning fmechani Sm conprises a

conveyor anﬁeee@ga%wk@ftﬁémééteim%ewga GreGabrii@lidug. driving  the UV LED
chi ps i s dependent upon the speed of the conveyor positioning a UV curable

roduct, article or other object in positjion under at |east one array of WV
EED chips. 11 18. AU\?curingjsystem of claim 11,tJurtherl|'Inc udlrnga product sensing system y

coupled to a controller and positioned in proximity to the UV curing station for sensing when
a UV curable product, article or other object having a UV coating, ink, or adhesive thereon,
wherein the product sensing system is positioned in the UV light path of the array of UV LED
chips at the UV curing station, wherein the controller is operable to energize the UV LED

chips subsequent to the sensing by the product sensing system.

19. A UV curing system of claim 18, wherein the product sensing system
comprises at least one device comprising an optical sensor, a motion detector a pressure

sensor, or a weight detector.

20. A UV curing system of any of the preceding claims 11, wherein the
positioning mechanism comprises a conveyor and wherein a duty cycle for electrically driving
the UV LED chips is dependent upon the speed of the conveyor positioning a UV curable

product, article or other object in position under at least one array of UV LED chips.
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