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Systemized Survey on Telephone Set Technology
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Bl Abstract

The history of telephones in Japan dates back to 1877 (the year after its invention by Alexander
Graham Bell in the United States). Unlike other countries, the technology in Japan was primarily
developed by government agencies such as the Ministry of Communications and Transportation rather
than by manufacturers. From the 1950s, the Nippon Telegraph and Telephone Public Corporation (NTT)
worked with collaborating manufacturers to achieve world-class, high-performance telephones. When
the telephone equipment market was liberalized in 1985, many manufacturers brought out their own
products, ushering in the mobile telephone era in the 1990s.

This report discusses the research and development of telephone sets in Japan from 1880s to 1990s,
with particular focus on the period from the end of the Second World War through to the liberalization
of the telephone equipment market. It was during this time that research and development led by NTT
produced significant results in Japanese telephone technology.

There are various kinds of telephones besides the ordinary telephone, such as public pay phones,
private branch exchange (PBX) phones and mobile phones. The focus of this report is the classic
ordinary telephone that connects to an analogue telephone line, and variants of this. The technical
content will primarily focus on the author’s specialist area of audio technology, as well as references to
other major technologies, such as dials and circuits.

Research and development on independent Japanese telephone set technology began in 1945
by telephone engineers working for the Ministry of Communications and Transportation. The country
was rebuilding itself after the chaos of the Second World War and there was a move to avoid simply
copying overseas technology. The first challenge was to quantify the necessary physical and
psychological characteristics and come up with a design based on rational physical quantities without
depending on trial and error. The “Type 4” telephone set was mass produced in 1949 and became a
symbol of Japan’s reconstruction. Developers had done their best to understand and incorporate the
relationship between transmission frequency characteristics and speech clarity, establish accurate
acoustic measuring methods and encourage the gathering of peripheral technologies. This thoroughly
quantitatively designed telephone was state of the art for its time.

The “Type-600" telephone set was mass produced from 1964, as Japan entered a period of high
economic growth. A group of auditory psychologists had identified preferable acoustic properties for a
telephone set, and these had been referred to by the telephone designers. Very few telephones in the
world have ever been designed based on such fundamental research.

Following the development of the Type-600 telephone set and the related Model 600P push-button
telephone, demand for telephone sets continued to grow as the economy soared. However, the 1973 oil
crisis put a sudden stop to this, as prices skyrocketed and the world went into chaos. In response, NTT
launched an emergency project with collaborating manufacturers, resulting in the Type-601, a telephone
set offering improved performance at significantly reduced cost.

After that, semiconductor ICs began to be incorporated into telephones. This completely changed
the century-old telephone configuration and led to new telephone research and development. Audio
transducers were introduced in pilot products, with small sized transducers being considered in place
of carbon granule microphones and highly sensitive electromagnetic earphones. In the 1980s, NTT
reconsidered its monopoly on telephone receivers. Telephone technology and design became less like
telecommunication equipment and more like consumer appliances. The NTT 801P “Howdy” telephone
series launched in 1984 became the standard for a new generation of telephone sets. With electric
circuits all fully integrated into ICs and featuring three ceramic piezoelectric transducers that had
been investigated by Electrical Communication Laboratory for two decades, this became mainstream
telephone technology worldwide within the next ten years.

When the telephone terminal market in Japan was liberalized in 1985, telephone sets became a
consumer electronic product, with competition arising between the many manufacturers and their
telephone products. The national and international standards for contributing technologies for these
products also became closer to those for general audio products. This report also mentions these trends.
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