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Mechanics[ edit ] His first important scientific achievement, an treatise on the conservation of energy , was
written in the context of his medical studies and philosophical background. He discovered the principle of
conservation of energy while studying muscle metabolism. He tried to demonstrate that no energy is lost in
muscle movement, motivated by the implication that there were no vital forces necessary to move a muscle.
This was a rejection of the speculative tradition of Naturphilosophie which was at that time a dominant
philosophical paradigm in German physiology. Sensory physiology[ edit ] Helmholtz was a pioneer in the
scientific study of human vision and audition. He coined the term "psychophysics," to capture the distinction
between the measurement of physical stimuli and their effect on human perception. For example, the
amplitude of a sound wave can be varied, causing the sound to appear louder or softer, but a linear step in
sound pressure amplitude does not result in a linear step in perceived loudness. The physical sound needs to be
increased exponentially in order for equal steps to seem linear, a fact that is used in current electronic devices
to control volume. Helmholtz paved the way in experimental studies on the relationship between the physical
energy physics and its appreciation psychology , with the goal in mind to develop "psychophysical laws. More
explicitly than Helmholtz, Wundt described his research as a form of empirical philosophy and as a study of
the mind as something separate. Helmholtz had, in his early repudiation of Naturphilosophie , stressed the
importance of materialism , and was focusing more on the unity of "mind" and body. This made him
world-famous overnight. His main publication, titled Handbuch der Physiologischen Optik Handbook of
Physiological Optics or Treatise on Physiological Optics , provided empirical theories on depth perception ,
color vision , and motion perception , and became the fundamental reference work in his field during the
second half of the nineteenth century. In the third and final volume, published in , Helmholtz described the
importance of unconscious inferences for perception. The Handbuch was first translated into English under the
editorship of James P. Southall on behalf of the Optical Society of America in His theory of accommodation
went unchallenged until the final decade of the 20th century. Helmholtz continued to work for several decades
on several editions of the handbook, frequently updating his work because of his dispute with Ewald Hering
who held opposite views on spatial and color vision. This dispute divided the discipline of physiology during
the second half of the s. At that time most people believed that nerve signals passed along nerves
immeasurably fast. He used a galvanometer as a sensitive timing device, attaching a mirror to the needle to
reflect a light beam across the room to a scale which gave much greater sensitivity. This book influenced
musicologists into the twentieth century. Helmholtz invented the Helmholtz resonator to identify the various
frequencies or pitches of the pure sine wave components of complex sounds containing multiple tones. Bell
failed to reproduce what he thought Helmholtz had done but later said that, had he been able to read German,
he would not have gone on to invent the telephone on the harmonic telegraph principle. He became interested
in electromagnetism and the Helmholtz equation is named for him. Although he did not make major
contributions to this field, his student Heinrich Rudolf Hertz became famous as the first to demonstrate
electromagnetic radiation. Heaviside did not note, however, that longitudinal electromagnetic waves can exist
at a boundary or in an enclosed space. Leo Koenigsberger , who was his colleague â€” in Heidelberg, wrote
the definitive biography of him in In , Professor Helmholtz was honoured by the Emperor, being raised to the
nobility, or Adel. The Adelung meant that he and his family were now styled: The distinction was not a
peerage or title, but it was hereditary and conferred a certain social cachet. The largest German association of
research institutions , the Helmholtz Association , is named after him.
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The length of the neck appears in the denominator because the inertia of the air in the neck is proportional to
the length. The volume of the cavity appears in the denominator because the spring constant of the air in the
cavity is inversely proportional to its volume. Increasing the area of the neck increases the inertia of the air
proportionately, but also decreases the velocity at which the air rushes in and out. Depending on the exact
shape of the hole, the relative thickness of the sheet with respect to the size of the hole and the size of the
cavity, this formula can have limitations. More sophisticated formulae can still be derived analytically, with
similar physical explanations although some differences matter. See for example the book by F. Applications[
edit ] Helmholtz resonance finds application in internal combustion engines see airbox , subwoofers and
acoustics. In stringed instruments as old as the veena or sitar, or as recent as the guitar and violin, the
resonance curve of the instrument has the Helmholtz resonance as one of its peaks, along with other peaks
coming from resonances of the vibration of the wood. An ocarina is essentially a Helmholtz resonator where
the combined area of the opened finger holes determines the note played by the instrument. It has been in use
for thousands of years. Exhaust resonators are also used to reduce potentially loud and obnoxious engine noise
where the dimensions are calculated so that the waves reflected by the resonator help cancel out certain
frequencies of sound in the exhaust. In some two-stroke engines, a Helmholtz resonator is used to remove the
need for a reed valve. A similar effect is also used in the exhaust system of most two-stroke engines, using a
reflected pressure pulse to supercharge the cylinder see Kadenacy effect. Helmholtz resonators are used in
architectural acoustics to reduce undesirable low frequency sounds standing waves , etc. Helmholtz resonators
are also used to build acoustic liners for reducing the noise of aircraft engines, for example. These acoustic
liners are made of two components: The perforated sheet is usually visible from inside or outside the airplane;
the honeycomb is just under it. The thickness of the perforated sheet is of importance, as shown above.
Longmans, Green, and Co. Johan Liljencrants on organs, pipes, air supply. Retrieved October 29,
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