CONDENSER MICROPHONE FO

BY M. R. RATNAGAR

HE working principle of the condenser microphone is at least

as old as the science of electronics, and one well-known manue
facturer claims 1o posscss more than 30 years of experience in this
feld. But it was not until comparatively recently, with the advent
of greatly improved techniques and standards in the allied fields of
sound reproduction, récording and broadeasting, that the inherently
high qualitics of the condenser microphone have been cxploited
Today, those who are connected with these professions have come
I recognise its supremacy over othér more conventional micro-
phones, The needs of the professional are catered for adequately
by a Few specialist firms, who in the process of mecting the near-
perfection standards demanded by their customers, have earned
for themselves o high reputation and for which they are entitled to
charge prices in the regmion of £150 and upwirds—prices quite out
of the reach of the average amateur's pocket,
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two parts) describes some interesting features of a
condenser microphone in kit form, which is expected 10 make an
Appearance on i English market very shortly, At o price of
approy E18, this will meet the requiremcmis of the most
critical & for a microphone that not only reproduces the
entire i ¢ spectrum without peaks and dips, but is also very
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Some Basic Theory

fecrenenl considerations that have a direct bearing

on the practical aspects of condenser microphone desien will first

be outlined and | be shown how these considerations have

been wint in the * Microkit® condenser microphone.

itance, the Farad, is defined as follows:—

C=Q0Vo @=Cc¥V

iracitance in Farads,

2t in amperg-seconds, and

ising patential in volis

¢ have i capacitor (fig. 1) made up of two flat plates,

. equal in size and of side dimensions @ and &

t they are separated by a distance o (the units

should, of course, be the same throughout,
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of all measureme
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Le., inches or centimetres, as the case may bej
(C) of such a capacitor is then:
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The capacitance

where: & is the dielectric constant of the muteriil between the plates
(for vacuum, & = I, and for all practical puUrposes may be
taken o be the same value in airl,
A is the area of the platesfa « & in fig, 1),
d 15 the distance between the plites,
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Fig. 1. Diagram capaeiter,  The
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We shall see how the 1wo formulae above dare in Tact inter-related
and how some practical conclusions may be deawn from this
relationship;—

I. From the expression, 2 CF we can-conclude that given a
constant polarising voltage (F), the charge () is directly propar-
tioral to the capacitance (€7)

2. From the second formula we can conclude that the capacitanc
(C) measured in pico-Farads (pF) is directly proportional to
dielectric constant (k) and 1o the area of the plates (), but that it js
inversely proportional 1o the distance () between the plates,

It would seem from the above two conclusions that, in order to
obtain the masimum charge () out of a given capacitar, it should
have very lurge plates [4), across which is connected a very high
polarising voliage (F) and the plates themselves should be Very
closely spaced ().

However, the last two conditions are conflicting because there is 4
praciical li as 1o how closely the plates may be spaced for a given
voliage across them, Theoretically, this value is 3.000 Vimm In
ather words, two pl spaced | mm apart can ‘stand* 3.000 v
across them; if the voltage is higher, or the distance is less, there
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'HE AMATEUR

PART ONE — THE CAPSULE
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The cross-sectional view of the capsule (hg. 3), shows that it
consiats of pwo urately machined and aligned plates which are
v referred 1o as electrodes—an inner and outer
troide, wlhich are ¢fectracally insulated from each other. The
wisubating material The assembly is solidly bolted
together to ensure the maximum rigidity and stability, The inner
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CONDENSER MICROPHONE

FOR THE

AMATEUR

By M. R. RATNAGAR — Part Two: PRE-AMP AND SUPPLY

AST month we explained that there are good reasons for con-

necting the microphone capsule straight to a pre-amplifier unit
in-the same housing,  The input of such acircuit 5 shown in fig. 1
insimplified form.  The capsuie 15 represented by Cor, the polarising
virltage is shown as a batters, Fp. Ck is a ¢oupling capacitor,
Ri 15 the input resistor and Kg is the grid leak resistor.

Cem 15 charged via Bi by the battery Fp. Sound pressure on the
diaphragm of the capsule Cm results in capacitance changes in i,
current flow 1n the it and corresponding voltage vara-
Hons 1o appear across Ri kese voltage variations across RY are
fed 1o the grid of the fiest triode section via a coupling capuacitor
Ci and amplified in the wsual way., The amplified signal at the
anode is fed via a coupling capacitor to the grid of the seconil
triode wection and the al output 15 taken off 4t low impedance
1600 ohms) at the cathode. The advantage of this arrangement
1 that the microphone can be connected to the amplifier or tape
reCOrG which might be a condiderable distance away, without
loss of high frequency response and without resorting to the use
of a step-down tranzformer,

The input resistor A should be of a value that will not sh
the equivalent capsule reactance at the lowest frequency it is desired
to reproduce. The Microkit ercuit employs twoa 22 Megohm
reststors in series, e, a toigl of 44 Megohms and some pro-
Ioerrcuits use an even higher value, viz., 60 Mezgohms, It
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CONDENSER MICROPHOMNE—(continued)

wur then be estended to LK vds, or more, using normal single-core
sereened microphone cable

The wiring and components of the pre-amplifier are supported
on A framework consisting of three pertinax spacers, which are
rilled and fitted with tinned evelets which act as solder points, and
also same pilain holes o lead wires through (Fg. 4).  The valve is
positioned a5 high as possible in an inverted position, so that the
shortest possible cornections may be made to the capsule. The
frammesork is buili-up on the microphone: baseplate, which alse
ciarries o S-pan " Preh” plug. Twao threaded rods are used as
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