
SPECIFICATION TITLE OF INVENTION UV PRINTING AND
CURING OF CDs, DVDs, GOLF BALLS AND OTHER PRODUCTS
BACKGROUND OF THE INVENTION 1. Field of the Invention.
The present invention relates to a method for
ultraviolet (UV) curing of inks, coatings and
adhesives having UV photo initiators therein which,
when exposed to UV light, convert monomers in the
inks, coatings and adhesives to linking polymers to
solidify the monomer material and which are placed on
a variety of products. More specifically, the present
invention relates to a method for UV curing of inks,
coatings or adhesives on compact disks (discs) (CDs),
digital video disks (discs) (DVDs), golf balls, golf
tees, string instruments, eye glass lenses, contact
lenses, labels and other products. 2. Description of
the Related Art. Heretofore, UV light-emitting diodes
(LEDs) and UV lamps have been proposed for supplying
UV light for curing UV curable inks, coatings and
adhesives on various products. Many of the prior art
techniques are time-consuming and inefficient and can
cause uneven curing of the products. It is, therefore,
desirable to provide an improved UV curing method and
apparatus which overcomes most, if not all, of the
preceding problems. BRIEF SUMMARY OF THE INVENTION An
improved UV curing method and apparatus are provided
which quickly, efficiently and effectively cures UV
curable products, articles, inks, coatings,adhesives,
and other objects. Advantageously, the user-friendly
UV curing method and apparatus are economical,
dependable and easy-to-use. In the novel method,
substantially uniform intermittent blasts or pulses of
UV light are emitted from UV light emitters in one or
more UV curing apparatus at a substantially constant
output level and intensity along one or more UV light
paths. The UV light emitters can be staggered rows of
UV light emitting diodes (LEDs), UV light-emitting
diode (LED) chips, organic LEDs, and/or polymer LEDs.
The UV 



curable products, articles, inks, coatings, adhesives,
and other objects can be intermittently, sequentially
or continuously positioned in the UV light path.
Desirably, the UV light is substantially uniformly
applied and distributed on the UV curable products,
articles, inks, coatings, adhesives, and other
products in the UV light path. Advantageously,
thereafter, the UV curable products, articles, inks,
coatings, adhesives, and other objects are partially
or fully substantially uniformly and evenly
polymerized, set and cured in the UV-light path with
the intermittent blasts or pulses of UV light. In the
preferred method, the temperature of the UV light
emitters, UV curing apparatus, or UV light is
frequently or continuously sensed and monitored, such
as with heat (temperature) sensors. The intensity of
the UV light can be effectively controlled, such as
with a controller, by adjusting the current and/or
power in the UV light emitters in response to the
sensed temperature to attain a uniform light output
level and intensity. Heat emitted from the UV light
emitters and UV curing apparatus can be dissipated and
cooled with one or more heat sinks, fins, heat pumps,
and/or a motor-operated fans. The UV curable products,
articles, inks, coatings, adhesives, and other objects
can be conveyed by a conveyor in the light path. The
UV curable products, articles, inks, coatings,
adhesives, and other objects can also be spun or
rotated in the light path to enhance uniform
distribution and application of UV light and curing on
the UV curable products, articles, inks, coatings,
adhesives, and other objects. In some circumstances,
such as for some types of UV printing, it may be
desirable to position, stop, or maintain the UV
curable products, articles, inks, coatings, adhesives,
and other objects in a stationary fixed location and
position on the UV light path during curing. The novel
UV curing method is particularly useful to cure clear
transparent scratch-resistant UV curable coatings
and/or printing of names, trademarks, logos,and/or
designs of black or colored UV curable ink on various
products, such as: compact discs (CDs) including audio
discs and computer discs, digital video discs (DVDs),
golf balls, golf tees, eye glass lenses, UV curable
soft hydroscopic contact lenses, doors, counter tops,
guitars and other string instruments, decorative
labels, 



peelable labels and peelable stamps i.e. labels that
can be readily peeled, removed, stripped, or detached
from an underlying sheet or backing sheet. As will be
described in greater detail hereinafter, the method of
the present invention further provides 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. According to one of the teachings
of the present invention, there is provided a UV
curing apparatus, system and method for curing UV
curable products, articles, inks, coatings, adhesives,
and other objects that have a UV curable material
thereon or therein and that are placed on a moving
conveyor, comprising: a UV curing station having at
least one curing apparatus positioned above or at one
side of the conveyor; arrays of UV LEDs for directing
UV light at UV curable products, articles, inks,
coatings, adhesives, and other objects on the
conveyor; a heat sink system for removing heat from
the UV LEDs; one or more sensors for sensing when UV
curable products, articles, inks, coatings, adhesives,
and other objects are adjacent at least one of the
curing apparatus; and a controller for energizing and
controlling the arrays of UV LEDs for a predetermined
curing time as well as for operating the heat sink
system. A more detailed explanation of the invention
is provided in the following description and appended
claims taken in conjunction with the accompanying
drawings. BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF
THE DRAWINGS FIG. 1 is a perspective view of a curing
apparatus which employs a heat pump for cooling one or
more arrays of UV LEDs which direct UV light onto UV
curable products, articles, inks, coatings, adhesives,
and other objects to be cured on a conveyor and which
are electrically driven beyond their normal rating and
a feedback loop including a controller for shutting
off the UV LEDs when their temperature reaches a
predetermined level and/or the intensity of the UV
light emitted from the UV LEDs diminishes below a
predetermined level.FIG. 2 is a plan view of one die
array of four rows of UV LED chips. FIG. 3 is a
cross-sectional view of a DVD which can be the object
on the 



conveyor shown in FIG. 1. FIG. 4 is an alternate
embodiment of a curing apparatus which includes a
substrate mounting several arrays of UV LEDs where the
substrate can be cooled only by a heat sink and which
can be used in place of the curing apparatus shown in
FIG. 1 that includes a heat ink and a heat pump. FIG.
5 is a perspective view of another curing apparatus
which can be used to cure the UV curable products,
articles, inks, coatings, adhesives, and other objects
shown in FIG. 1 and the UV curable products, articles,
inks, coatings, adhesives, and other objects shown in
the other figures and which includes seven bowl shaped
reflectors each having forty UV LEDs mounted in the
center and where the six outer bowl shaped reflectors
having an axis which is slightly tilted so that all
seven bowl shape reflectors direct and reinforce UV
light directed to a curing area on the conveyor. FIG.
6 is a top plan view of one of the bowl shaped
reflectors. FIG. 7 is a perspective view of a prior
art apparatus for writing indicia on a golf ball with
a UV curable ink. FIG. 8 is a perspective view of two
of the curing apparatus shown in FIG. 4 positioned
above and adjacent a conveyor carrying golf balls
which are also rotating on the conveyor and which have
a UV curable coating thereon. FIG. 9 is a perspective
view of a curing apparatus of the type shown in FIG. 4
positioned over a portion of a conveyor carrying golf
tees which have been coated and/or printed with a UV
curable material. FIG. 10 is a perspective view
similar to the view shown in FIG. 9 illustrating a
curing apparatus as shown in FIG. 4 positioned over a
portion of a conveyor containing string instrument
necks which have a UV curable coating thereon. FIG. 11
is a perspective view showing two curing apparatus of
the type shown in FIG. 4 positioned above and adjacent
a conveyor carrying coated eye glass lens. FIG. 12 is
a perspective view of two curing apparatus of the type
shown in FIG. 4 positioned above and adjacent a
conveyor carrying contact lens which are 



made of or have a coating made of a UV curable
material.FIG. 13 is a cross-section of one form of
carrier for the contact lens carried on the conveyor
as shown in FIG. 12. FIG. 14 is a perspective view of
a curing apparatus of the type shown in FIG. 4
positioned over a conveyor carrying labels which have
a UV adhesive and a backing material beneath the
label. FIG. 15 is a view similar to the view shown in
FIG. 14 and shows a UV curing apparatus of the type
shown in FIG. 4 positioned over a conveyor carrying
labels for curing UV curable print (ink) on the label.
FIG. 16 is a perspective view of the UV curing
apparatus of FIG. 4 positioned along a portion of a
conveyor carrying doors which have been coated with a
UV curable coating. FIG. 17 is a perspective view of
the UV curing apparatus of FIG. 4 positioned over a
portion of a conveyor carrying countertops which have
been coated with a UV curable coating. 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 an ultraviolet (UV)
light-emitting diode (LED) curing station 10 which is
positioned adjacent and above a conveyor 11. The
conveyor 11 can carry a series, set, array, or a
plurality of UV curable products, articles or other
objects, in this instance, compact disks (discs) (CDs)
12, each of which has a top surface or side 14 which
has been coated and/or a 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 product 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 CD 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.
Thesensing system can also include one or more
pressure sensors or weight detectors. The UV curing
station includes a UV curing apparatus 2 1 comprising
a heat conducting substrate 22 (FIGS. 1 and 2) having
mounted on the underside thereof, UV light emitters 20
comprising several staggered arrays 24 of UV
light-emitting diodes (LEDs) such as UV LED chips 26
(FIG. 2) that are electronically coupled via wire
conductors 28 and 30 (FIG. 1) to a controller 32. The
UV LEDs can also comprise organic LEDs (OLED) and/or
polymer LEDs (PLED). The sensing system 16 is also
coupled to the controller 32 by wire conductor(s) 34.
When the sensing system 16 signals the controller 32
that a printed or coated CD 12 or other UV curable
product, article, or object is present beneath the
substrate 22 having the plurality of arrays 24 of UV
LED chips 26 (FIG. 2) on the underside thereof, the
controller 32, causes the UV LED chips 26 (FIG. 2) to
be electrically energized and driven electrically in
excess of their normal rating, preferably in an amount
ranging from 2 to 4 times above the rated current for
the UV LED chips 26 (FIG. 2) via the electric wire
conductors 28 and 30. UV light at high intensity is
then emitted and directed toward the CD 12, or other
UV curable product, article or object in the UV light
path, at the curing station 10. It is to be preferred
that the substrate 22 (FIG.1 ) , having the arrays 24
of UV LED chips 26 on the underside thereof, is
positioned as close as possible to the CD 12 or other
UV curable product, article, or object since light
intensity decreases exponentially as the distance that
the UV light beam has to travel from the point of
emission of the UV LED chips to the object to be cured
increases, but no closer than a viewing cone angle,
2Qy where the cone of light that emanates from an
UVLED chip is at least 50% of the light power output
of the chip. The effectiveness of the UV emitted light
dissipates exponentially as the distance to the
product, article or other UV curable object to be
treated increases. When the UV LED chips 26 (FIG. 2)
are driven beyond their normal rating range, 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 wireconductor(s) 37 but is typically
maintained ON all the time during UV curing at the UV
curing station 10. In one embodiment, the arrays 24 of
UV LED chips 26 are fixed to the thermally conductive
substrate 22 by a conductive adhesive to better
conduct the heat from the UV LED chips 26 to the
thermally conductive substrate 22 and from there by
the colder side of the heat pump 36. The heat pump 36
can be a Melcor Thermoelectric heat pump sold by
MELCOR CORPORATION of Trenton, New Jersey. Initially
the colder side of the heat pump 36 (FIG. 1) will cool
the thermally conductive substrate 22 mounting the UV
LED chips. However, in view of the large amount of
heat generated by the UV LED chips being driven beyond
their normal operating range, the normal capacity of
the heat pump can be exceeded. Accordingly, to further
the dissipation of heat, the hotter side of the heat
pump 36 has a heat sink 38 mounted thereon. The heat
sink 38 typically has a plurality, set or array of
heat radiating fins 40 that extend outwardly from the
heat pump 36 for radiating heat into the ambient air
and dissipate the heat by convection. To further
assist in the dissipation of heat from the fins 40, a
motor operable fan 42 can be coupled by wire
conductor(s) 44 to the controller 32. The operation of
the fan 42 can be controlled by the controller 32
coupled by wire conductor(s) 44 to the fan 42.
Typically the fan 42 is maintained ON all the time UV
curing occurs at the UV curing station 10. To control
operation of the UV LED chips, a light intensity
sensor 46 (FIG. 1) can be positioned beneath the
arrays 24 of UV LED chips 26 and is coupled by wire
conductor(s) 48 to the controller 32. Further sensing
and control can be obtained with a heat (temperature)
sensor 50 on the heat sink 38 which is coupled by wire
conductor(s) 52 to the controller 32. Desirably, the
UV LED chips 26 coupled to the controller 32 (FIG. 1),
along 



with the light sensor 46 and the heat (temperature)
sensor 50, comprise a control loop. As shown in FIG.
2, one panel array 24 of four rows 6 1, 62, 63 and 64
of UV LED chips 26 can be 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 in one row 6 1
can be staggered from the UV LED chips 26 in the other
rows 62, 63 and 64 so that overlapping light beams
areemitted 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 distribution, illumination
and emission of UV light on the printing and/or
coating on the CD 14 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 CD 12, underneath the array 24 of
the UV LED chips 26 on the underside of the substrate
22, the controller 32 activates, energizes and turns
on the UV LED chips 26 and drives them in an amount
ranging from 2 to 4 times their normal operating
range, typically 3 times their normal operating range.
Empirically, it was found that when the UV LED chips
are driven beyond their normal range, such as 3 times
their normal operation range, they emit light at an
intensity up to 8 times greater than the light
intensity emitted by the UV LED chips when they are
driven at their normal current rating of approximately
1.2 amps. The decrease in light intensity can be
sensed by the light sensor 46 (FIG. 1). The increase
in temperature of the heat sink 38 can be sensed by
the heat (temperature) sensor 50. When a decrease in
light intensity below a certain value and/or an
increase in temperature above another value is sensed,
the controller 32 reduces, decreases or shuts off the
supply of electric current via the conductors 28, 30
to the UV LED chips 26 on the underside of the
substrate 22. The controller 32 cooperates with heat
(temperature) sensor 50 to measure and integrate UV
light from the LEDs within the dwell cycle and
increase or otherwise vary the 



current to assure a uniform constant level and output
of UV light on the UV curable products, articles,
inks, coatings, adhesives, or other objects on the
conveyor 11. Concurrently, the heat pump 36 is working
to dissipate and draw away heat from the substrate 22
(FIG. 1) and thereby cool the UV LED chips 26.
Typically, the substrate 22 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 circulating 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 CD or other UV curable product, article or
otherobject, to a position in front of the electric
eye sensor 18 and beneath the substrate 22 at the
curing station 10. The preceding cycle and procedure
are repeated for the subsequent CDs 12. The UV curing
apparatus 2 1 (FIG. 1) emits a uniform distribution of
UV light at a higher light output and intermittent
high intensity pulses or bursts of UV light and power
in a UV light path on the UV curable products,
coatings, adhesives, inks, articles or other objects
on the conveyor to uniformly partially or fully
rapidly and effectively polymerize, set and cure the
UV curable products, coatings, adhesives, inks,
articles or other objects passing in the path of the
UV light on the conveyor in an incremental, sequential
or continuous manner. Empirical tests have shown that
operating the UV LED chips 26 three (3) times above
their normal operating range does not appear to
adversely affect or degrade their operating life while
emitting as much as 8 times the light output and power
of a conventional UV lamp and achieves a much shorter
curing time with the control loop and controller of
the present invention. If desired, an oscillating,
reciprocating, orbiting or other moving mechanism for
moving the substrate, as illustrated and described in
applicant's earlier applications referred to in the
Cross Reference to Related Applications which are
hereby incorporated by reference, can be provided for
moving the substrate 22 in a preselected path to
further ensure an even and more uniform application of
UV 



curing light to the UV curable product, article or
other object, e.g., the CD 12. In FIG. 3 there is
shown a cross-section of a prior art digital video
disk (disc) (DVD) 72. Such DVDs 72 can be placed on
the conveyor 11 and cured in a manner similar to the
curing of the CD 12 with applicant's UV curing
apparatus. The UV curable material being cured on the
DVD can be UV curable adhesive 73 between the upper
and lower layers 74, 76 of the DVD 72. Additionally,
UV curable printing (ink) providing a label on the DVD
in black or one or more colors and/or a clear
transparent scratch-resistant UV curable coating on
the outside (exterior) of the DVD can be polymerized
and cured by UV LED light emitted from the UV curing
apparatus. The DVDs 72 can be uniformly partially or
fully polymerized, set, and cured while they are
rotating, spinning or stopped (stationary) on or off
the conveyor 11. In FIG. 4 there is shown a simpler UV
curing apparatus 78 which comprises a substrate 80
having a plurality of arrays 8 1 of UV LEDs on the
underside 82thereof, two of which are shown in FIG. 4.
Also a heat sink 88 is mounted on the upper or outer
side 90 of the substrate 80. In this embodiment a heat
pump need not be used. However a fan (not shown),
similar to fan 42 in FIG. 1, is typically used to
assist in the cooling of the heat sink 88. Also, it is
understood that UV light can be directed in one or
more UV light paths onto the UV curable products,
articles, inks, coatings, adhesives and other objects,
from not only above the conveyor but also from one or
both sides of the conveyor 11 (FIG. 1) and two or
three of the curing apparatus 78 (FIG. 4) or 2 1 (FIG.
1) can be used and positioned adjacent the conveyor
11. In FIG. 5 there is shown another type of UV curing
apparatus 92 which includes an array of seven concave
bowl-shaped UV reflectors 93-99 each having a
multitude of 40 UV LEDs 100 (FIG. 6) mounted in the
center (central) portion thereof as best shown in FIG.
6. In this UV curing apparatus 92, which can be of the
type sold by NORLUX Corporation of Carol Stream, IL.
as a 7 HEX CLUSTER, the center UV reflector 96 has a
central axis which is normal or perpendicular to a
mounting platform 102 mounting the reflectors 93-99.
The six outer surrounding convave bowl-shaped UV
reflectors 93-95 and 97-99 are arranged on tilted axes



each of which is angled toward the center axis of the
center UV reflector 96 so that the axis of each of the
bowl shaped reflectors 93-99 converge to a focal point
at a UV curing area in the UV light path(s) on or
above the conveyor. In this way, reinforced UV light
from UV LEDs 100 of the UV curing apparatus 92 are
focused or concentrated on or at a UV curing area to
uniformly partially or fully cure, polymerize and set
the UV curable coating or ink in the UV light path of
the UV curing apparatus 92. Although not shown, it is
to be understood that a heat sink or heat pump as
previously described can be attached to the mounting
platform 102 for conducting heat away from the curing
apparatus 92. FIG. 7 shows a prior art apparatus 104
for printing indicia on a golf ball 106 with a stylet
108. FIG. 8 shows the UV curing apparatus 78 of FIG. 4
mounted above a conveyor 11 carrying golf balls 106
which can be rotated by a spinning platform 105 on the
conveyor 11. The spinning platform can have arcuate
fingers 107 that extend upwardly from a rotatable
(rotating) shaft 108. In this embodiment, a second UV
curing apparatus 78 of the type shown in FIG. 4 is
positioned adjacent the conveyor 11 and perpendicular
to the first UV curing apparatus so that UV lightcan
be emitted and directed from two directions one or
more UV light paths to uniformly distribute UV light
onto the gold balls 106 to more uniformly and evenly
cure the UV curable printing (ink), coating or
adhesive on the golf balls 106. The golf balls 106 can
be uniformly, partially, or fully polymerized, set and
cured when rotating, spinning or when stopped
(stationary) on or off the conveyor 11. The golf balls
can be coated and protected with a clear transparent
scratch-resistant UV curable coating and/or can be
printed or labeled with a name and/or logo and/or
design in a UV curable ink, either black ink or one or
more colored inks. In FIG. 9 there is illustrated a UV
curing apparatus 78 of the type shown in FIG. 4
positioned above a conveyor 11 carrying golf tees 110.
In this embodiment, a UV curable coating or ink on the
golf tees 110 can be uniformly partially or fully
polymerized, set and cured as the conveyor 11 passes
in a UV light path underneath the curing apparatus 78.
If desired, another UV curing apparatus 78 (or 2 1)
also can be positioned on each side of the conveyor 11
for emitting, 



directing and applying UV light onto the golf tees 110
in another UV light path(s) from different directions.
In FIG. 10 there is shown another embodiment of the
present invention wherein a UV curing apparatus 78 of
the type shown in FIG. 4, is positioned over the
conveyor 11 carrying string instruments 111 with necks
112 or other portions having UV curable coating,
adhesive, or printing material thereon. The string
instruments can be coated with a decorative UV curable
coating or a clean transparent scratch-resistant UV
curable coating. Various string instruments can be
cured in this manner, such as: violins, violas,
cellos, base violins, double base violins, guitars,
mandolins, balalaikas, ukuleles, harps, etc. The UV
curing apparatus 78 emits bursts or blasts of UV light
in a light path to uniformly partially or fully
polymerize, set and cure the UV curable coating on the
string instruments. FIG. 11 shows two of the UV curing
apparatus 78 of the type shown in FIG. 4 positioned
adjacent and above a conveyor 11 carrying eye glass
lenses 114 which have been coated with a
scratch-resistant UV curable coating. The UV carrying
apparatus can be positioned perpendicular or at other
angles to each other to more uniformly distribute UV
light is one or more UV light paths on the UV curable
coating on the lens to enhance uniform curing and
polymerization of the coating on the lens. The eye
glass lenses 114 can be coated with a UV curable
coating comprising a color tint (amber, grey, etc.)
and/or clear transparentprotective scratch-resistant
coating and/or a UV-blocking coating. The eye glass
lenses can be uniformly partially or fully
polymerized, set and cured while rotating or stopped
(stationary) on or off the conveyor 11. FIG. 12 shows
two of the UV curing devices 78 of the type shown in
FIG. 4 positioned above and adjacent a conveyor
carrying UV curable soft hydroscopic contact lenses
116 containing a UV curable material or coating. The
UV curing apparatus can be positioned perpendicular to
each other to more uniformly distribute UV light on
the contact lenses to enhance uniform curing and
polymerization of the UV curable material or coating
on the contact lenses. It will be appreciated that,
for the sake of illustration, only a single line of
contact lenses 114 is shown for illustrating the UV
curing method and apparatus of the present 



invention. However, in practice, a plurality of lines
of contact lenses 116 are carried on the conveyor 11.
The contact lenses 116 can be coated with a UV curable
coating comprising a UV curable color tint and/or can
be coated with a clear transparent protective
scratch-resistant UV curable coating. The contact
lenses 116 can be cured while spinning, rotating or
stopped (stationary) on or off the conveyor 11. FIG.
13 is a sectional view of one type of contact lens
holder 118 or suction cup which can be used on the
conveyor 11 for holding and carrying the contact
lenses 116. In the embodiment of FIG. 14, a sheet 120
or roll of peelable labels or peelable stamps 122 is
positioned on a conveyor (not shown) below a UV curing
apparatus 78 of the type shown in FIG. 4. The sheet of
peelable (removable, strippable or detachable) labels
or stamps includes a silicon release liner 121 or
other UV curable releasable adhesive sandwiched
between an upper layer of labels 122 or stamps, and a
lower backing layer 123. The peelable labels or
peelable stamps can be readily peeled, removed,
stripped or detached from the release liner 121 on the
sheets 120. The embodiment of FIG. 15 is similar to
the embodiment shown in FIG. 14 but with decorative
peelable labels 124 or peelable stamps on a sheet 126
or roll. The peelable labels or stamps have UV curable
print (ink) 128 (black or one or more colors) on the
front or upper surface thereof which is cured by one
or more UV curing apparatus 78.The UV curable
apparatus 78 emits intermittent pulses or blasts of UV
light along a UV light path to uniformly fully or
partially polymerize, set, and cure the UV curable ink
or UV curable adhesive on the peelable stamps 122
(FIG. 14) or peelable labels 124 (FIG. 15). In the
embodiment of FIG. 16, wooden, metal or composite
doors 130 are positioned horizontally upon or hung
vertically from a conveyor 11. The doors are coated
with a UV curable coating such as a clear transparent
scratch-resistant UV curable coating or a colored UV
curable coating providing a UV curable paint or UV
curable stain. One or more UV curing apparatus 2 1 are
positioned to emit and 



uniformly distribute and apply UV light along one or
more UV light paths to each surface of the doors 130
to uniformly fully or partially cure, set and
polymerize the UV curable coating on the doors 130. In
the embodiment of FIG. 17, wooden, metal stone, or
composite counter tops 132 are positioned on a
conveyor with their top surfaces facing upwardly and
below one or more UV curing apparatus 2 1. The top
surfaces of the counter tops 132 are coated with a UV
curable coating such as a clear transparent
scratchresistant UV curable coating or a colored UV
curable coating. The UV curing apparatus 2 1 emits
intermittent pulses or blasts of UV light along one or
more UV light paths to uniformly fully or partially
cure, set, and polymerize the UV curable coating on
the counter tops 132. Other products with a UV curable
coating, ink or adhesive thereon can cured on a
conveyor by using one or more UV curing apparatus 78
in a manner generally similar to that described above.
In all the embodiments shown in the drawings and/or
described in the specification, it is be understood
that one, two, or three or more UV curing apparatus 2
1 or 78 can be positioned over and on either or both
sides of the path of travel of the UV curable
products, articles, inks, coatings, adhesives, or
other objects in a manner to uniformly distribute the
UV light along one or more UV light paths on the UV
curable products, articles, inks, coatings, adhesives,
or other objects to increase uniform curing and
polymerization of the UV curable products, articles,
inks, coatings, adhesives, 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 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.CLAIMS What is claimed is: 1. A method for
curing ultraviolet (UV) curable items comprising
products, articles, inks, coatings, adhesives and/or
other objects, characterized in that the 



method comprises: emitting substantially uniform
intermittent blasts or pulses of UV light at a
substantially constant output and intensity along one
or more UV light paths; positioning the UV curable
items comprising products, articles, inks, coatings,
adhesives and/or other objects in the UV light path;
substantially uniformly applying and distributing the
UV light on the UV curable items in the UV light path;
and partially or fully substantially uniformly
polymerizing, setting and curing the UV curable items
in the UV light path with the uniform intermittent
blasts or pulses of UV light substantially uniformly
applied and distributed on the UV curable items. 2.
The method of claim 1 characterized in that: UV light
is emitted from UV light emitters comprising UV light
emitting diodes (LEDs), UV light-emitting diode (LED)
chips, organic LEDs, and/or polymer LEDs; and/or UV
light is emitted from staggered arrays of UV
light-emitting diodes (LEDs); and/or UV light is
emitted from one or more UV light emitters; and/or UV
light is emitted from an array of concave UV
reflectors including a center reflector and outer
reflectors; and/or UV light emitted from the UV
reflectors is focused and concentrated in one or more
UV light paths.3. The method of any of the preceding
claims characterized in that: the items are at least
partially cured by a UV curing apparatus; and the UV
curing apparatus is cooled with one or more heat
sinks, fins, heat pumps, and/or fans; and/or the
temperature of the UV curing apparatus is sensed
and/or monitored; and/or the temperature of the UV
light is sensed and/or monitored; and/or the
temperature of the UV light emitters is sensed and/or
monitored; and/or 



the intensity of the UV light is controlled by
adjusting current or power in the UV light emitters in
response to the sensed temperature. 4. The method of
any of the preceding claims characterized in that: the
UV curable items are conveyed through the UV light
path(s); and/or the UV curable items are rotated
and/or spun along the UV light path(s); and/or the UV
curable items are stopped and/or maintained in a
stationary fixed position along the UV light path(s).
5. The method of claim 3 characterized in that the
method includes: positioning two UV curing apparatus
in perpendicular relationship to each other; and/or
positioning multiple UV curing apparatus at angular
relationships to each other. 6. The method of any of
the preceding claims characterized in that the method
comprises partially or fully substantially uniformly
polymerizing, setting and curing in the UV light
path(s) UV curable products comprising: compact discs
(CDs) with a protective clear scratch-resistant UV
curable coating; and/or CDs having labels with
printing comprising UV curable ink; and/or digital
video discs (DVDs) with a UV curable adhesive thereon;
and/orDVDs with a protective clear scratch-resistant
UV curable coating thereon; and/or DVDs with labels
having UV curable ink thereon; and/or golf balls with
a protective clear scratch-resistant UV curable
coating thereon; and/or golf balls with a UV curable
printing thereon; and/or golf balls with UV curable
logos thereon; and/or golf tees with a
scratch-resistant UV curable coating thereon; and/or
golf tees with a UV curable ink thereon; and/or string
instruments comprising violins, violas, cellos, base
violins, guitars, mandolins, balalaikas, ukeleles,
and/or harps; and/or 



string instruments having a UV curable decorative
coating thereon; and/or string instruments with a UV
curable clear scratch-resistant coating thereon;
and/or eye glass lenses coated with a UV curable
material comprising color tint, a clear
scratch-resistant coating, and/or a UV blocking
coating; and/or UV curable soft hydroscopic contact
lenses coated with a UV curable color tint or a UV
curable clear scratch-resistant coating thereon;
and/or peelable labels detachably positioned on a
release liner and having UV curable ink or UV curable
adhesive thereon; and/or peelable stamps detachably
positioned on a release liner and having UV curable
ink or UV curable adhesive thereon; and/or doors with
a substantially clear scratch-resistant UV curable
coating and/or a colored UV curable coating thereon;
and/or countertops with a substantially clear
scratch-resistant UV curable coating and/or a colored
UV curable coating thereon. 


