Journal of the Horological Institute of Japan

QO

Isochronism (1): As a Keyword of
Japanese Mechanical Horology

Shoichiro Komaki

Former General Manager of R&D Department
Seiko Instruments Inc., JAPAN
kgh03115@nifty.com

Journal of the Horological Institute of Japan. Twenty years after the original publication, the reason why | created

T his paper is an English version of the first technical lecture that has been serialized four times since 2000 in the

the English version is to tell the world that the attitude toward «isochronism» shows the uniqueness of Japanese

watch engineers. | think that the reason why they emphasized «isochronism» in the theory of mechanical watches is that
«<isochronism» has evolved independently in Japan and has achieved good results. And, through all four technical lectures,
| would like to convey what kind of content is being educated to engineers and further applied to precision adjustment by
watchmakers.
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Abstract

In this chapter 1, the fundamental equation of vibration
for the free damped case and its power consumption are
described. The consumption power of the balance-spring
system should be regarded as the solid friction resistance
of the pivot of the balance staff and the viscous resistance
of balance wheel rotating in the air. Moreover, the relation-
ship between the Q value which represents the goodness
of the vibration system and the frequency of vibration,
effect of high vibration frequency and the improvement of
wearing accuracy are described. In chapter 2 in the next
book, basic theory of isochronism, the nonlinearity portion
of hairspring action. In chapter 3, explanation of isochro-
nism of horizontal positions, mainly based from the outer
end fixation of hairspring. In chapter 4, explanation of the
isochronism of vertical positions based on the unbalance
moment of inertia of balance wheel and the inner terminal
fixation of hairspring. Weighing method of middle place of
hairspring is explained here.
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1. Characteristics of the balance-spring system

Since the balance-spring system is a speed regulator for
the watch, the constant vibration period is the main purpose
and the main characteristic. Especially the isochronism that
means mainly the relations with amplitude of the balance
spring system and vibration period is the main problem for
explanation here, but first, we overview the various charac-
teristics of the vibration system. The various characteristics
are listed below.
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