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FEXFAHEZ (BB ELEM T ETHOD AND APPARATUS FOR REPLICATING LIGHT SHAPING
SURFACE STRUCTURES ON A RIGID SUBSTRATE

A simple, fast, and reliable method and apparatus are provided for replicating a
light shaping surface structure on a laminated surface of a relatively rigid substrate.
More specifically, after the substrate is mounted on a table and a layer of epoxy is
deposited between the substrate and a submaster to produce a layered structure, the
layered structure is automatically compressed in a nip formed between the table and an
outer surface of a rotating impression roller, thereby replicating the surface structure in
the epoxy layer. The epoxy is then cured, and the submaster is separated from the
substrate to Jeave a Jaminated structure having the light shaping surface structure on a
surface thereof. Preferably, the submaster is wrapped around the impression roller, and
the impression roller is rotated while the 1able is reciprocated linearly to compress the
layered structure in the nip. In order to prevent slippage between the submaster and the
substrate, the rotational speed of the impression roller is matched to the translational
speed of the table during the compressing operation—preferably by using the submaster as
a drive belt to drive the roller to rotate upon table movement. The replicator preferably
also aulomatically cures the epoxy after the compressing operation and then

automatically separates the submaster from the substrate.
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