HBRIS GRIN v v XBEH: (LB - BA - 1L1)

129(23)

EREtSR OIS0 GRIN L v X#gE%

e WE-EARN EA-LE @5k

N TERFETHES

T804 JbFuNTT AR AN 1-1

(1987 4£ 11 A 12 A1)

Novel GRIN-Lens Projection Systems for Indicating Instruments
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Faculty of Engineering, Kyushu Institute of Technology
1-1, Sensui, Tobata-ku Kitakyushu 804

In this paper, we report novel GRIN-lens projection systems for various indicating instru-
ments. As far as one dimensional image information is concerned, even when an object is
placed on one side beyond the focal length of an objective lens, it is possible to magnify several
hundred times by the GRIN. Moreover, it is possible to get much larger displacement than
that of the usual optical lever in the same optical pass length by magnifying, through the
GRIN, a displacement of optical spot produced by the turning motion of a mirror. By using
these projection systems, it is possible to sensitize various types of conventional instruments
varying from a galvanometer to an alcohol thermometer extremely.
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Fig. 1 GRIN-rod-lens projection system for
high magnification one dimensional image in-
formation. O: Object.
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Fig. 2 Optical system for optical spot magni-
fication type optical lever.
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Fig. 3 Projection image of a graticule with
minimum separation 50 yum at O in Fig. 1, with
magnification M1=500. f=80mm, S1=160 mm,
|C| =0.523/mm, Z3=950 mm.
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Fig. 4 Magnification errors vs lateral displace-
ment of a GRIN-lens, when a grating with
period @=10 #m is magnified 1000 times. For
example, a displacement 0.1 mm of the GRIN
corresponds to the lateral displacement 100 mm
in this figure.
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Fig. 5 Displacement of a needle vs input vol-
tage when the needle is magnified 500 times.
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Fig. 6 Projection image of liquid plane of an
alcohole thermometer at O in Fig. 1, with mag-
nification M1=500.
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Fig. 7 Optical spot with a line shadow added.
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Fig. 8 Displacement of an optical spot vs input
voltage of a reflection spot type galvanometer.
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