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about 380 nanometers) through the quartz molds. A chromium mask is apphed to the quartz

mold to block passage of light through portions of the mold where crosslinking is not desired,
the transition between masked and unmasked portions of the mold defining an edge of the
lens. A collimator or aperture in the sleeve or bushing housing the quartz mold collimates
the UV light to more precisely define the lens shape. Cured lenses can be inspected in the

molds by illumination with infrared light.

The manufacture of quartz molds and the application of a chromium mask to molds,
however, has proven to be relatively expensive and time consuming. In addition, the
provision of an aperture in the sleeve housing of a mold and the use of a chromium mask

has been found to permit an undesirable degree of light spreading and reflection during the
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In yet another aspect, the invention is a method of forming a polymeric molding. The
method preferably includes engaging a first mold component and a second mold component
to define a mold cavity. The first mold component preferably includes a UV-transmissive
portion and the second mold component preferably includes a UV-absorptive material. The
method preferably further includes depositing a dose of prepolymer material within the mold
cavity, exposing at least a portion of the prepolymer material to UV energy through the UV-
transmissive portion of the first mold component, and reducing reflection of UV energy within
the mold cavity by absorption of incident energy upon the UV-absorptive material of the

second mold component.
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Figu're46 an assembled cross-sectional view of the male mold component of Fig. 4.

DETAILED DESCRIPTION OF THE INVENTION

The present invention may be understood more readily by reference to the following detailed
description of the invention taken in connection with the accompanying drawing figures,
which form a part of this disclosure. It is to be understood that this invention is not limited to
the specific devices, methods, conditions, or parameters described and/or shown herein, and
that the terminology used herein is for the purpose of describing particular embodiments by
way of example only. In addition, as used in the specification including the appended claims,
the singular forms “a,” “an,” and “the” include the plural, plural forms include the singular,
and reference to a particular numerical value includes at least that particular value, unless

the context clearly dictates otherwise. When values are expressed as approximations, by
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The molding surface element 14 of the mold component 10 is preferably manufactured as a
unitary piece from Topas® COC or other suitable polymer(s) or other material(s),
impregnated with a UV-absorptive material. The inclusion of a UV-absorptive material has
~ been found to be advantageous, as it prevents or reduces reflection or transmission within
the mold cavity of UV light used to cure the polymer of the molding, which could result in
curing of the polymer in unintended regions of the mold cavity, potentially rendering a

molding defective. Suitable results may be obtained, for example, using a Topas® COC
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the mold cavity, to prevent curing in the masked portions of the mold, and thereby more

precisely define the edge of the molding formed beneath the interface of the masked and

transmissive (unmasked) portions.

In the example embodiment depicted in Figs. 4-6, the masking portion comprises a collar 44
_having an inner diameter adapted to fit in close engagement with the generally circular disc-
shaped transmissive portion 42. The masking collar 44 preferably has a thickness t of at
least about 1000 times the wavelength of the energy used to cure the moldings. For

example, for UV curing energy having a wavelength of about 300 nanometers, the collar
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optics 42 have been assembled, the front surface optics are finished on the diamond turning
center. A surface on the sleeve 50 is preferably used for setup in production as the tooling
reference for the front surface optics. The mask and optics preferably are machined
smooth, appearing as a single continuous piece when the final optics are cut on the front
surface. The finished surface consists of the mask and optics and is optical quality. After
the optics are finished, the quartz window 52 is installed on the bottom of the brass sleeve
50, along with the o-ring 54 and the window retainer 56.
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While the invention has been described with reference to preferred and example
embodiments, it will be understood by those skilled in the art that a variety of modifications,
additions and deletions are within the scope of the invention, as defined by the following

claims.



the nold cavity prior to closing the nold or through a
fill channel. The prepolynmer material is cured from
w0 b@4los4qat d state through the transni ssive porPCDREP20E3/014337
using W/ light or other curin energy, indicated by
direction arrow 70 in the exahpl e enbodi rent of Fig.
6. The masking portion 44 bl ocks the curing energy
from causi ng pol yner in masked portions of the nold
cLMgi ty to cure, thereby nore precisely defining the
edge(s) of the final nolding. The UV- absorptive
materi al prevents or reduces unwanted reflection in

1. Ath&diB sYste madBhgsrisingf titstt Ml se@Bhdlma ¢dnﬁ;ﬁﬁ1@h%r it le@St one of said first
potentially caused ther ebg Aft r curi ng Pe nol di ng
R ferigl- ¢

andisgoqiist NBIIAOMPONPHS SOEPER OYeabspives

identify any def ect s For exarrpl e, the noldi ng IS

illumnated b \%’ Bh‘g ted bX/ di recti on arrﬁyw
2. The MAfRG e 19 Cﬁﬁ‘l‘a %PS&H% P PeEd! dygenfes!
trané\pé}eﬁtrte%f%@bﬁ&ggew ce (CCD_) camera and

sof tware-i npl enented i nspection algorithns. The nol ds

are opened and the nol di ngs de-nol ded for further

3. ThE $RAGhd SYbtem R CRARS i REJ 2N @h@ﬁenrﬂﬁ@@%a%rpt%lrhﬁeh&l&:ompnses a
i nvent i on has been descri bed with refer ence to

cyclisraefr sapelvairy eRregpaied vaRFolVieaking fillerwi 1 | pe
understood by those skilled in the art that a varlety

of nodifications, additions and deletions are wthi
4. Thagnoldiog eyssemchany Al bRtreedingclaimsi waerelyihe péleast one of said first

andfs%u)l%’\f‘negi Coﬁﬁﬂn@ﬁtslcmpagﬁé/aWEBgorB% TRERPEREAIAE3E a female

di ng system conprising first and
mOlé@tQﬂﬁsl m)I d conponents, at |east one of said first
and second nol d conponents conprising a UV-absorptive
material. 2. The nolding systemof claiml1, wherein

5. Thﬁ@qﬂyng;gyﬁerptqf @By phthemregeding %%Wér \ghqaryln t{'ne &WSEWWWG material is
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wherein the first and second mold components are engageable to define a mold cavity.

7. The molding system of claim 6, wherein the first mold component comprises a male mold

profile, and wherein the second mold component comprises a female mold profile.

8. The molding system of claims 6 and 7, wherein the UV-transmissive portion comprises a
generally disc-shaped element, and wherein the masking collar comprises a ring fitting in

close engagement around said UV-transmissive portion.

9. A method of forming a polymeric molding, said method comprising
engaging a first mold component and a second mold component to define a mold cavity,
said first mold component comprising a UV-transmissive portion and said second mold

component comprising a UV-absorptive material;



5. The nol di ng system of any of the preceding cl ai s,
wherein the UV-absorptive material is nounted within
w@2iuebinyg sl eeve. 6. The nol di ng system of cl BCTVEPR03/014337
and 3 wherein the first nold_gonponent conprises a UV-
transm ssive portion and a UV-bl ocking col | ar
surroundi ng at least a portion of said transm ssive
portion; and the second nold conponent conprises the
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general ly di sc-shaped el enent, and wherein the masking
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depositing a dose of prepolynmer material within the
nol d cavity; and exposing at |east a portion of the
prepol yner material to UV energy through the UV-
transm ssive portion of the first nold conponent; and
reducing reflection of UV energy within the nold
cavity by absorption of incident energy upon the
UV- absorptive material of the second nold conponent.
10. The nmethod of C aim 13, wherein the first nold
conmponent conprises a male nold profile, and wherein
the second nol d conponent conprises a female nold
profile, and wherein the step of depositing a dose of
prepol yner nmaterial within the nold cavity conprises
depositing prepolynmer material within the second nold
conmponent prior to engaging the first and second nold
conponent s.



