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o E
History of Research on Mercury-Vapor Rectifiers at Kyushu Imperial University

Hajime AKIYAMA

The Kyushu University Museum: Hakozaki 6-10-1, Higashi-ku, Fukuoka 812-8581, Japan

In 1935, Dr. Gotoh published a dissertation titled “Experimental research for mercury-vapor rectifier.” The mercury-vapor rectifier
(MVR) is an electrical device that has the function of converting alternating current into direct current. It was invented by C. Hewitt in
1900. In Japan, in 1923, an imported MVR was provided for practical use for the first time in Kyoto. By 1933, the total electric power
capacity of domestically produced MVRs exceeded that of the imported ones. Therefore, it is recognized that the MVR research by Dr.
Gotoh was one of the pioneering studies in Japan. The main theme discussed in his dissertation is “Stable Operation of the MVR.” An
MVR might cause an arc voltage decrease at start time or a load change accident. One purpose of the research was to avoid the risk of

these unstable operations, consequently extinguishing arcing or preventing other abnormal operation of the MVR.

Key words: Mercury-vapor rectifier, Mercury-arc rectifier, Excitation pole, Storage battery, Direct voltmeter method

Figure and table captions

Table 1. Research, development, and mass production chronology of mercury-vapor rectifier (Aoki 1946).

Table 2. List of the thesis that assumes “Mercury-vapor rectification” to be key word.

Table 3. Performance comparison experiment results of mercury-vapor rectifier and various rectifiers (Kouya 1926, p. 21, Table 5).

Figure 1. Comparison of the voltage transitions between anode and cathode (modified from Gotoh 1935, p. 5, Fig. 1).

Figure 2. A measurement circuit for mercury-vapor rectifier by using the direct voltmeter method (modified from Gotoh 1935, p.
5, Fig. 2).

Figure 3-1. An example of a half-wave rectifier circuit with mercury-vapor rectifier (modified from Gotoh 1935, p. 36, Fig. 20).

Figure 3-2. An output waveform example of half-wave rectifier circuit with mercury-vapor rectifier (modified from Gotoh 1935, p.
36, Fig. 21).

Figure 4. A photograph of mercury-vapor rectifier (Glaitor) made of Japan Storage Battery cooperation (Okamura 1987, p. 272,
Fig. 6-8).



