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Measuring Method of Absolute Response of the Acoustic
Instruments by the Method of Mutual Calibration

By Shizuo Nishiyama

Totsuka Works, Hitachi, Litd.

Abstract

In this paper, the mutual calibration method for measuring absolute response by
means of the principle of reciprocity between electro and acoustic, or electro and
mechanical transducer is described. First the writer explains the relative formula of
the principle of reciprocity both of electro-magnetic and electro-static types, with its

measuring method and its actual applications.

Using this method, the thermal characteristics of the response of the No. 4 carbon
transmitter was measured at the temperature between —30°C and 70°C, and found out
that the response difference at the equilibrium state of temperature was nearly negli-
gible being around 2 db. Further, the thermal characteristics of the non-battery type
transmitter and receiver manufactured for trial was also measured. These examples
as given above can never be measured by means of the conventional methods.

Next, the writer applied this method in the measurement of the response of the
electro and mechanical transducer using the driving and measuring elements of the
dynamic actuate and static measuring type vibrometer without any standard transducer.
With this example, it was proved that the mutual calibration method gave the most
convenient and high efficiency measurement. Lastly, the writer certifies the availability

of the mutual calibration methed giving three different examples.
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