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Systematized Survey of Clock Technology
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B Abstract

A timekeeping instrument is "a time-measuring instrument for indicating the time,” and a time-measuring
instrument is an "instrument which indicates the time or measures a length of time, separately or
simultaneously." There are two types of timekeeping instruments. One is a watch (a timekeeping instrument
which operates in any position and is made to be carried or worn) and the other is a clock (a timekeeping
instrument to be used in a certain position) (from the Japan Clock & Watch Association website).

A watch is often for personal use, and a clock is often for home use, as the standard time for the home. In
this report, we provide an overview of the development of clock technology as we trace the history of clocks.

In medieval Europe, there was a need for monks in monasteries to offer prayer to their God at set times of
the night and day.

This religious requirement had a great influence on the advancement of timekeeping instruments, and
mechanical timekeeping instruments are said to have appeared around the end of the 13th century or the
beginning of the 14th century. Dials were not required for the first timekeeping instruments, which sounded
bells to signify the time for prayer.

Driven by the force of weights, the clock and bell were installed high in the tower to maximize the distance
the weights would drop. The crown wheel escapement was fashioned on the wheel of the weight to fix the
speed of the wheel’ s rotation and regulate the drop of the weight rather than letting it fall all at once.

By the way, the word “clock” derives from clocca, the Latin word for “bell.”

With the development of civil society, the necessity of mechanical timekeeping instruments increased
with the thought that “time is money,” and they were installed in castle complexes, churches, governmental
buildings, and the like. The most important role of the clock was to tell time for the monks, who organized
their religious activities according to a time-governed schedule. Not long after the clock was installed, the
time kept at the convent was adopted as the public time for people living nearby. Eventually it became the
time for the whole society, conveniently sounded by the resounding bell in the tower (from the Seiko Museum
website).

This survey considers such history of the clock, from its mechanical structure to approaches to its
electronic forms, as well as its technological development with quartz, radio control, satellite radio control,
and other advancements.

The use of quartz, in particular, brought about a pause in the pursuit of basic functionality, and companies
turned their attention to developing products to meet the wishes of users.

With progress in technology as a whole—semiconductor elements for melodies, voice recognition, and other
features; display elements for the time and other information; various sensors; and software development—
a variety of clock products have been developed. In this survey report, we focused on surveying such varied
products representing product groups developed by many companies from a technological perspective.

We included clocks for which technology and techniques as Japanese crafts were used, applications of
technology and techniques used for the exterior prized as valuable desk or table clocks in medieval Europe
and China.

Further, time measuring in the 1964 Tokyo Olympics became the revolutionary event to showcase
Japan’ s time measuring technology to the world. As we discuss its details, we also survey the development
of the quartz master clock, a related application of the quartz technology (for broadcasting, facility
timekeeping, marine timekeeping, and later for sport time measuring). The development of the marionette
clock, the starting point of the clock, is also surveyed.

The adoption of radio-controlled clocks increased immediately after Low-Frequency Standard Time
and Frequency Transmission Stations were established by the National Institute of Information and
Communications Technology in 1999 and 2001, and the complicated operations which had been a problem
for digital clocks were greatly improved (time was now corrected automatically by radio control). This brought
with it a growth of the market due to convenience as a result of numerous features, visibility as a result of
color display, and other advancements. This state is also summarized.



By surveying the technological development of the clock thus far, we also discuss the direction clocks are

heading.
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