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ABSTRACT

Hermann vonHelmholtz was one of the greatest scientists in the sec-
ond part of the nineteenth century, and just as most of his contemporary
scientists, he was also a scientist expert in rigorous philosophical reflec-
tions. For some reasons, such as his talents, the environment at that time
and the state of science development, Helmholtz has contributed to physi-
ology, psychology, geometry and physics successively, and presented
some original ideas in philosophy. So his thoughts are ramified and very
complicated, which are fairly difficult to grasp.

The philosophical thoughts of Helmholtz changed greatly from the first
half to the second half of his academic career, from supporting Kant’ s
epistemology and metaphysics to taking empiristic position. At first, under
the influence of Kant, Helmholtz proposed that matter and force were onto-
logical entities and could be justified metaphysically. However, affected
by Faraday and other English physicists, he gradually took up an attitude
of anti — metaphysics and developed an empiristic epistemology. Moreover,
Helmholtz accepted some ideas of Fichte’ s philosophy of action, and this
became a source of his scientific methodology, i. e. the theory of experi-
mental interactionism.

The changes in Helmholtz’ s philosophical thoughts were correlated

- with his scientific studies. During his scientific career, Helmholiz was in-
volved in three main academic battles: the first was the battle between vi-
talism and mechanism, the second between nativism and empiricism, and
the last aimed at eliminating the remnants of romanticistic metaphysics with

experimental methods. From these three aspects, this book analyzes the

.1
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relationship between Helmholtz’ s philosophical thoughts and scientific i-
deas, his motive for doing scientific research and his choice of research
fields. To retort the vitalistic viewpoint convincingly, Helmholtz studied
physiology of muscle and nerve, established experimental physiology on
the basis of physics and chemistry, attained the famous law of energy con-
servation and measured the velocity of transmission of the nerve impulse.
To challenge the a priori viewpoints, Helmholtz refuted the a priori posi-
tion dominant in physiological optics and geometry, and developed a set of
theories of vision. His ideas of the axiomization of non — Euclidean geome-
try are also based on empiricism. To refuse the romanticism, Helmholtz
diverted from physiology to physics and introduced the experimental meth-
od into the studies of electrodynamics, especially his way of resisting
Weberian theory of action at a distance in support of Maxwell’ s field the-
ory of electromagnetism. So there may be some kind of intrinsic relations
between Helmholiz' s electrodynamics research and his anti - romanticis-
tic thoughts.

Basing on the above analyses, thisbook suggests that Helmholtz’ s
philosophical thoughts are closely correlated with his scientific ideas. Phil-
osophical considerations directed his scientific researches and the scientific
achievements furthered his philosophical ideas. Helmholtz’ s scientific
career was characteristic of such a dynamic process. In order to better un-
derstand Helmholtz’ s scientific researches, one needs to get some ideas
of the changes of his philosophical thoughts. Conversely, his philosophical
thoughts always influenced his scientific research. From this view, Helm-

holtz is a genuine “Philosopher - Scientist” .

KEY WORDS: Helmholtz; philosophical thoughts; scientific ideas;

anti — vitalism; anti — nativism; anti — romanticism
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