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Optical Pyrometer with Interference Filter

Teruo ABE*, Tositaka HAYASI* and Syiiz6 OKADA**

Abstract

The filament temperature of an optical pyrometer lamp is derived theoretical-
ly, assuming the transmission coefficient of the optical system. The calculeted
values are about 4°C higher than the measured values using a micro-pyrometer,
showing faily good agreement.

Near the eye-piece of an optical pyrometer, generally a red glass is inserted
as a monochromatic filter, making the effective wave length of light about 0.65
gm. But here, a red glass is replaced by interference filters, making the wave
length 0.65, 0.60, 0.55, 0.50 or 0.45 um respectively. When the wave length is
made shorter, the calibration of the optical pyrometer through the use of a
standard ribbon lamp showed a deviation of indication to a higher temperature,
in measuring with an instrument calibrated at wave length 0.65 zm. On the
contrary, the calibration through the use of a black body furnace showed a devia-
tion to the lower, and the amount of deviation is about 35°C in measuring tem-
perature of 1,500°C, using light of wave length 0.45um, as compared with datum
measured at wave length 0.65 ym. These deviations of indicated temperature
agreed exactly with the theoretical values as derived from lamp or furnace tem-
perature.

In general, orange or yellow light of about 0.60zm wave length is more pre-

ferable to the red light now commonly being employed, as a monochromatic light
of an optical pyrometer.
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Fig. 3 Calibration of optical pyrometer by standard lamp
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Table Temperature of scale and lamps

Standard Lamp ('C) | Scale () Pyrometer Lamp (C)
T St T T S Sin Ste St—Sic
965 912.5 900 938 888

1,077 1,014. 5 1,000 1,045 986 910

1,191 1,117 1, 100 1, 153 1,083 1,070 1,078 5
1,306 1,219 1,200 1,262 1.181 1, 169 1,178 3
1,422 1,322.5 1,300 1,371.5 1,278 1,256 1. 267 11
1,539 1,425. 5 1,400 1,482 1,375 1,362 1,374 1
1,658 1,529 1, 500 1,593 1,472 1,455 1, 469
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