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Variable Magnification Lens
and Magnification Adjusting System

Abstract

Convex/concave optical lenses are widely applied in binoculars, microscopes, and
cameras. Asingle optical lens has one fixed lens magnification only. To get different
lens magnification, those equipments above must use several lenses and either exchange
lenses or change the distances among the lenses. Thus the length, size and cost of the

lens set are not optimal.

In this research, | made a variable magnification lens by replacing the fixed-focus
optical lens with liquid lens which was made of elastic membrane and liquid. | also
designed a magnification-adjusting device to control the amount of the liquid inside the
liquid lens. By this way the membrane could form different surface curvature, which

made different magnifications for the liquid lens.

| finished several things in this research, such as the design of variable
magnification lens, the study of the characteristics of elastic membranes and liquids, the
analysis of liquid amount and lens position, the adjusting methods of liquid amount
inside lens, the programming of control algorithm, and a variable magnification liquid
lens system. The designed liquid lens can provide different lens magnifications by
controlling the liquid amount via a computer program. The variable magnification
liquid lens can be used in teaching physical courses about convex lenses in the junior

high schools or elementary schools.
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