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Preface

Today more than ever before the microphone represents a vital interface between
the sound field and the multitude of electrical circuits now in use.

A number of excellent books have appeared which give a good grounding in
the general theory and applications of microphones. However, it is apparent that
there is an advantage in producing an up-to-date work in which the various
specialized aspects of microphone design and use are covered in detail by
acknowledged experts involved today. Special emphasis is placed on inclusion of
comprehensive references to other work. The aim is to give clear and detailed
treatment of microphone design and performance in fields such as communica-
tions, sound measurements, sound reinforcement and public address, broad-
casting and sound recording etc., including the latest stereophonic techniques. It
is hoped that all concerned with the engineering design and applications of
microphones in the diverse fields of use today, and many students, will find
interest and enlightenment from this book.

Michael Gayford
Harlow Essex
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8 Microphone amplifiers and
transformers

Peter Baxandall

8.1 Introduction

In this chapter the primary aim is to present the fundamental principles that
underlie the design of microphone amplifiers and transformers as lucidly as
possible. However, attention will also be given to engineering aspects which
practical experience has shown to be important.

Section 8.2 has been included largely because it is felt that some appreciation of
how the present state of the art has come about helps to make work in this field
more interesting and satisfying. The Section also provides a convenient way to
introduce some topics that are dealt with in greater detail in later parts of the
chapter.

8.2 History

A basic microphone amplifier is nowadays a diminutive device of great reliability,
tiny power consumption and low cost — but how very different things once
were!

The recording industry had no requirement at all for microphone amplifiers
until about 1925 when electrical disc recording came in, and the significant
history of such amplifiers really starts at about the same time as that of regular
broadcasting, say 1920 or just after — although Wente’s capacitor microphone and
amplifier for sound-intensity measurement,' based on work at Bell Telephone
Laboratories, appeared in the literature as early as 1917. This latter date is in fact
only about five years after the vital notion first began to dawn that the triode
valve, invented in 1907 by Lee de Forest, and regarded at first merely as an
improved radio detector, had potent amplifying properties and could be cascaded
to make high-gain amplifiers.

The BBC (British Broadcasting Company, as it then was) took over responsibil-
ity, in November 1922, for running three broadcasting stations that had
previously been owned and operated for a short period by independent electrical
firms.

One of these firms was Western Electric, whose 0.5kW London station was
soon moved (by steam lorry!) to Birmingham. It had equipment of American
design, including a Western Electric Type 373 double-button stretched-diaphragm
carbon microphone, which gave much better quality than ordinary telephone
microphones, and a Western Electric Type 8A microphone amplifier. This
amplifier, which was powered by storage batteries, is shown in Figure 8.1, and
cost £160, equivalent to several thousand pounds today. It had three choke-
capacitance coupled stages with sizable input and output transformers.

Surprising as it may now seem, a microphone amplifier as such was not used
at all in other BBC installations in the very earliest days, the output of the studio
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Figure 8.1 Western Electric Type 8A three-valve microphone amplifier as
installed, with added feed-current milliammeters, in Birmingham control room,
1923. There was a separate filament rheostat for each valve and choke —
capacitance interstage coupling was employed. Storage batteries were used for
the power supply.

carbon microphones — of the telephone variety — being fed directly to the input of
the modulation amplifier in the transmitter. This was the initial state of affairs at
the original London station 2LO as installed by the Marconi Company at Marconi
House in the Strand, though it did not last long.

The much superior quality of the Birmingham transmissions was noticed by
listeners — perhaps the first faint glimmering of a hi-fi outlook! — and before long
Western Electric carbon microphones and amplifiers were introduced at other
stations. Nevertheless it became evident that even these had fairly serious
performance shortcomings, and this, together with their very high cost and the
fact that microphones and amplifiers were obviously going to be needed in much
larger numbers as the broadcasting service expanded, resulted in a good deal of
effort being put into finding other solutions.

Captain H. J. Round at Marconi’s, who was a key figure in the early days of
broadcasting in Britain (and with whom I once spent a most enjoyable day when
he came to see some work we were doing at the Royal Signals and Radar
Establishment about 1948), soon evolved the Marconi-Sykes magnetophone, the
essential notion coming from a 1920 patent of Adrian Sykes. This was a form of
moving-coil microphone whose diaphragm was a flat annular coil of aluminium
wire suspended on cotton wool in the field of a large pot-type electromagnet
consuming 4 A at 8V from a battery.

An early prototype of the magnetophone, and the amplifier which Round had
designed to go with it, were brought into regular service in May 1923, just after
the BBC London studios at Savoy Hill were occupied. The designs were finalized
within a few months and became the standard equipment in most BBC studios for
several years. The microphone was widely known as the meat-safe!

























































































































































































































































