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preface

During more than a century of use, the microphone has become one of the most
common and useful technological servants of mankind. Historically, this device is
traced back to J.P. Reis’ loose-metal-contact transducer which was used in 1875 to
convert vibration into electrical impulses. Reis was able to transmit tones of different
frequencies but no intelligible speech. On 1875 June 3, Alexander Graham Bell
achieved the latter using a magnetic microphone. Since Bell’s microphone was not
sufficiently sensitive for telephone work, Berliner, Edison and others shortly
thereafter developed the loose-contact carbon transducer, which is used in telephony
to this day. However, Bell’s efforts were not forgotten; and magnetic devices were
subsequently improved and used for microphones and receivers in various
applications. o » : i

During this same era, the Curies were performing the basic research which led to
the modern understanding of the piezoelectric effect. Yet, it was not until 1931 that
Sawyer developed the first practical piezoelectric microphone with the invention of
the “bimorph” Rochelle Salt transducer. Piezoelectric technology continued to
develop with the introduction of the lead zirconate titanate family of materials and
more recently with the piezoelectric polymer films.

Early efforts and concepts in connection with moving-coil transducers are
associated with the names of Cuttriss, Redding and Siemens, but the credit for
developing a wide-range practical moving-coil microphone goes to Wente and Thuras,
circa 1930. Devices based on moving-coil technology are perhaps the most commonly
used today in broadcasting and public address applications.

While Edison and others proposed the use of the electrostatic transducers, it was
Wente who developed the first truly precision condenser microphone in 1917. This
device has always been associated with the highest quality pickup and is used in
recording and measurement industries. The more recent electret versions have made
this quality available in an inexpensive format, increasing the popularity of
electrostatic transducers.

In recent years, microphone technology has advanced rapidly. Newer materials and
fabrication techniques, better electronics and more precise calibration methods have
been developed by the many scientists and engineers working throughout the world
in this audio discipline. Clearly, no single book can totally describe all of these efforts
— both present and past. However, it is hoped that this anthology can serve as a
useful primary reference in microphone technology.

In reviewing the list of microphone papers submitted to the AES during the past 25
years, it became obvious that this Journal has become a focal point for
documentation of many of the most important technical developments in this field.
Papers describing developments which occurred prior to the publication of the
Journal have frequently been presented, which has added to the historical
perspective of this anthology. The major task has been to select the most pertinent
information and to organize it into meaningful sections. To this end, | have attempted
to select papers from past AES Journals which give me an accurate cross-section of
microphone technology and to add to this group papers which depict some of the



history of microphone development during the past century. The references cited in
these articles form a valuable secondary set of information for the reader. To augment
this reference list more fully, a section of related reading references is added at the
end of the technical papers, which includes a list of books and papers from other
journals pertinent to this topic.

The separation of papers into related topic areas was a difficult task, and | hope
readers will agree with the choice of topic areas and the papers contained therein. In -
some instances, papers could have been listed in more than one section, but my
choice was made to agree best with the content of the paper. While the final choice
was mine, | received valuable assistance from James Kogen, Geoffrey Langdon, Harry
Olson, and Daniel Queen.

The major credit for this anthology, however, belongs to the many authors whose
papers represent the results of innumerable hours of research efforts, and to whom
we are indebted for technological advances that are, today, commonplace in our
society.

Louis A. Abbagnaro October1979
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