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T _WAS THE DAY BEFORE
Christmas. It was the time of
Christmas. eards, of Christroas

decorations, of Christmas presents
and of Goodwill to All Men. 1t was
the time of office parties, un-
dgccustomaed  cigars, snow,  public
house extensions and the enlertam-
ment of mothers-in-law, Tt was the
. time of preparation of vast guanti-
ties of turkey and of duff; whose
consumption would be accompanicd
by unwonled draughts of sherry, gin
or vodka; and 1t therefore heralded
the pérind of testy lassitude, dyi-
pEpEia, 1hrnhhinﬁ_ heads and fizzing
i

Alka-Seltzers which would  inevii-
ahly follow,
Christmas ; season of schmaliz

and sallow slothfulness.

On - thizs Christmas Eve both
Smithy the Servicernan  and his
assistant Dick had decided 1o give
the festivities a miss. On- the pre-
vious vear Dick had laboured ex-
tensively in providing and pulling
up decorations for the Workshop,
and had then Aatly refused to ta
them down again afterwards, Those
decorations had been the cause of
harsh words between the two, and
they both looked back upon the
ineident with soppressed bitterness.
By tacit consent Workshop business
was, this vear, carried on as usual :
the. benches were unsullied by
Christmas cards or by anv other
concessions to the Yuletide spirit,
and: the whole place had the brisk
and bustling atmosphere of an eili-
cient servicing establishment, with
no nonsanse about il

CARBON MICROPHONFE

And the work was brisk, too. As
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As usual, Christmas Eve finds Smithy the Serviceman, aided
by his able assistant, Dick, working hard on the Inevitable
rush of receivers which have to be made ready by Christmas
Day. Nevertheless, the pair still manage to finish early
enough to enable Smilhy to conclude the discussion on
microphones which he commenced last month

happened every vear al this time the
pair were inundated with faulty TV
sebs,  record-players and  radios
which had, for some strange un-
agcouttable reason,  all decided to
cease’ operation in the few davs
preceding . Christmas. T was not
until the afterneon was half-way
through that they were able to clear
up the Jast set and o carry 1l
proudly over 1o the heavily laden
‘Repaired” racks.

“Phew,” said ' Smithy, mopping
his brow as he collapsed upom his
stool. “These Christmas Eves get
worse as the yeéars go by

"It was certainly a stinker today,”
agreed Dick. “Thank goodness
theré are no more sels to do until
after  Christmps.™

*Thank poodness, indeed,”
echoed  Smithy. “And thank pood-
ness also that we haven't bothered
to go all Christmassy this year. T'm
certain that we'd never have ‘bheen
able to finish as early as we have
done if we hadn't treated today just
like any other working day.”

“There's little doubt about thar,"
confirmed Dick. 'In any case, what's
g0 special about today? Tt merely
happens 1o be the 24th of Decem-
ber, thats all®

“True,” agreed Smithy, ""What's
more, since we're treating today just
the same as any other day, I'm
Fl‘llﬂg to finish it off by having o
ittle  gen-session with you.”

Dick's jaw dropped open.

"You're effering?”

Diaphfagm o

Maving
elgctrode

Flexible surratnd

P —————

“I am,"” confirmed Smithy grave-
ly. “¥You may recall that during our
Iast little natter together we dis-
cussed  microphones, and 1 osaid
that T'd continne with that subject
at a foture date. This was becanse
T wasn't able at that time, to cover
all  the microphone types that are
available.”

"Blimey, Smithy,” said Dick ap-
preciatively, “this really iv unex-
pected. Well, the last time we talked
dbout microphones  vou  told me
about the moving-coil; erystal and
ribbom types. Whal other sorts of
microphone are there?”

“Ouaite o few." replied Smithy.
“To start off with, 'l deal with
ome of the commonest microphones
that's going, This iz the curbon
microphone which is, of course,
employéd in telephone handsets, We
don't use carbon microphones  very
often in normal electronic work but
i's. miee to know something about
them nevertheless, You e¢an some-
times -obtain G.PAO. type carbon
microphones in  handscts sold by
surplus. stores and vou can  get
quite a bit of Tun playing around
with these. T want fo sketch oul &
few of the things I'm going to falk
about, so would you please come
over lo my bench?™

Obediently,  Dick picked up his
stoal, carried it over to Smithy's
side and perched himself on it
Smithy hiad already pulled his note-
pad towards him anrr wis scrilbling
on the top sheel (Fig. 1)

Chamber

Fimed electrode

Carbon gmnulu

Fig. 1. The basic consiruction of the carbon microphone
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“Here's  the basic set-up for a
carbon microphone.” he announced.
“There's a fixed electrode and a
moving electrode, the latter being
atitached o the diaphragm, Belween
the two elecirodes 15 a space or
‘chamber’, this being nearly filled
with fine particles of ¢arbon, which
are called “granoles’,”

Smithy stopped for & moment
and drew o further sketch. (Fig. 2)

“When vou speak into the micro-

Fig. 2. Connecting the carbon
micraphone info a working
circuit

Carten
micraphone

phone” he continued, “the dia-
phragm moeves in and out in sym-
pathy - with the sound waves, as
also does the moving electrode, The
resislance  bhetween  the two  elec-
trodes, which is given by the con-
lact Tesistance betwacn the carbon
granules, then varies. It goes down
when the moving elecirode moves
inwards and causes the pranules o
be more tightly compressed, and it
goes up when the moving eflectrode
moves outwards and reduces  the
pressure on  the granules. If the
elecirodes are connected in series
with a batlery and the primary of
a transfarmer, the varying resistance
causes the current in the primary
to change at the auwdio frequency
1mpmssed upon the diaphragm. That
audio frequency then becomes avail-
able, as an alternating voltage, Imom
the secondary of the transformer.”

“Y¥es, 1 see.” wad Dhck: “There
are one or bwo things that T'm not
too sure ahout here, though, For
instance, does  the 1'r11c1:uphc|nr: #l-
ways exhibit the same average ro-
sistance?™

“Oh e, replied Smithy, “Every
time the microphong is moved in
any way the granules flow into new
positions ‘and so the average resi®l-
ence offered by the microphone can
vary quite considerably whilsl Gt 74
being used. Decause of this random
movement of granules a carbon
microphong  introduces a ot of
background nodse:.  Tncidentally,
modern  {elephone. carbon  micro-
phones are designed Lo ensore that
there is always a mass of granules
between Lhe two elecirodes for all
reasonuble positions of the micra-
phone. This is achieved by care-
ful desipn of the shape of the
chamher which holds them. Funnily
enough, it is & good thing to move
& telephone  carbon  microphone
around a bit every now and again,

i is given by lifting and replacing
the handset when ma a tele-
phone call, because this keeps the
granoles mobile and prevents them
packing,”

"Packing™"

”Pas:kjng." conflirmted Smithy, “If
they aren't moved around ocoas-
ionally they lend o Iiml:k or settle
diown into & semi-solid mass, and
the microphene then becomes very
inefficient,”

“How do thev make the granules?
[3a they chop up hits of carbon?”

“Oh no,” replied Smithy., “Ordin-
ary carbon isn’'l hard enough to be
used for microphone pranules; it's
much oo crumbly and it tends Lo
break up into dust. What they use

+ nowadays, believe it or not, is pow-

dered anthraciie coal. This is crushed
and groynd and the  subsequent
granules are sorted oot for size
and given a special heat treatment.
A typical pranule, by the way, is
of  the order of seven or wight
thousandths of an inch ‘in diameter.
And that's  pretty well  enough
ahoul  carhon  microphones,  They
have the disadvantage of introduc-
ing  distortion ang they offer a
nofsy  background,h and it iz for
these reasons that we don’t normally
employ them in electronic work.”

“Why do the Post Office use
them so much. then?”

“Because (hey're inherently self:
amplifying.  The sound waves do
not have fo generate the corres-
ponding electrical signal directly, as
oceurs with other microphones; they
merely have (o modnlate a standing
electric current. A=z a result, carhon
microphones ofter very much higher
electrical outputs than other types
of microphone, and it is this factor
which makes them so wseful for
telephone applications.™

ROCKING-ARMATURE
MICROPHONE

Dick looked momentarly out of
the window. Tt was ulr:.udyy begin-
ming lo get dark and 2 few snow-
flakes were Talling, forming an irreg-
ular outline _at the lower part of
the window-frame.

“Think of all those twits outside,”
he remarked scornfully. “All of
them charging around petting last
things in for Christmas. T'he_l,- should
be like us and jual iznore 1"

*True, truc qaid  Smithy,  pre-
oreupisd, “But let's keep on with
this microphone bhusiness, Now, |
winl 1o clear up a few other sorpts
of microphone next. These [all into
the catggory of moving-iron micro-
phone. Many of them are virtually
the same in basic desipn as an
ordinary magnetic  headphone. In-
deed, a4 headphone, particularly one
of  the Iar%c 2,000 types, makes
quite a useful microphone if vou're
prepared to accept the low gquality
it ‘offers. It can offer a surprisingly

THE RADIG CONSTHRUCTOR



Pale piece
!

- Diophragm

Pole plece

(b

Fig. 3(a). The method of cperation of thos racking-armature

microphone,  {b).

In  balanced-armature

microphonas fthe

armatura is positioned cenirally between- opposite magnetic

polarities, ag In the fypical example shown Here. The coil is

fitted around the armature but need nof be mechanically
secyred fo it

high af. oulput.”

“I seem to have heard a lot re-
cently,” remarked Dick, “about
rocking-armature  headphones and
mimghoms. Are these moving-iron
byl

‘Oh, definitely,” said Smithy.
‘Both the headphone and the micro-
DECEMBER 1571

phone have the same basic construc-
tion, which' comsisis of an armature
which is [ree to rock between a
central magnel and two pole pieces.
Here's the general idea.”

Smithy scribbled out a -sketch
illustrating the rocking-armature
construction, (Fig. 3{a).)



“As you can see,” he went on,
“when the armature rocks in ong
direction it increases the fluy dens-
ity it one pole piece and deoreases
it in the other, The alterations in
Mux. density then induce currents in

the coils wound on the pole pieces. .

These coils are connected In seriés
and the electrical -a.f. signal corres-
ponding to the sound which actiaotes
the armatuie then appears al the
two  outside terminals, As  with

the other muaving-iran microphones, |

the rocking-armuture tvpe doos not
feature very often in  prosent-day
efectroniec  work, 'There are other
types. of moving-iron  microphone,
too, of which the balanced-armature
Lype represents an example. A typ-
ical balanced-armature comstruction
is like this.™

Smithy  scribbled
gram. (Fig: 3(h})

“And that's. all the attention we
need  give o0 moving-iron  micro-
phones,” he resumead. “So let’s pet
on-to the next type.”

CAPACITOR MICROPHONE

angther  dia-

"What type is thai?”

“The mﬁ:acitmr microphone,™ re-
lied Smithy, “or, as it is still quice
requently referred (o, the conden-
sar microphone,  This consists Tun-
damentally’ of a - flat diaphragm
made of a condocting - material
which isai'msitiunctl very close toa
flat -metal back plate. The dia-
phragm and back plate are inso-
lated from each other, and they
consbitule & capacitor.”

“Oh, 1 osee” iaterposed Dick, T
suppose that the diaphragm mowves
under the influence of sound, with

fhe  resull that the capacitance
chamges i sympathy  with  {hat
sound. ™

“That's  the idea” conlitmed

Smithy, “Mew, the average capaci-
tince botween the disphragm and
the back plate is small and the devi-
ations  in  capachance are  o©ven
smalter, and so the leads connéct-
ing the diaphraem and the back
plate to the subsequent amplifier
need o be kept very shofl. In con-

sequence, what s described as a

head samplifier is huilt into the case
of the microphone itself, ITn most in-
stances, nowadavs, the head ampli-
fier incorporates-a field-effect transis-

tor, but let's starl off by takine an-

expmple of the older type of micTo-
phonre in-which the head amplifier
employed a valve: This is -because-
the valve circultry makes 4 good
introduction to the basic principles
involved.” .

Smithy pulled his pad towards
him once more, and proceeded to
sketch  out & circuit  dispram.
(Fig, 4). :

C YAs yon cso rightly  said  just
now,” ke wenl on, “the capacitance
in the capacitor microphons varies
with the  movement of - the dia-
phragm. We want to convert these
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Fig. 4. The capacftor microphone conalsts essentially of a metal

or metallised diaphragm positioned very close to g fixed back

plate. This rather early valve head amplifier circuit senveg fo

demanstrale the resislances and voltages reguired for success
§ ful operation’

capacitance changes  to voltage
changes and lhe only way we can
da that is to charge up the capaci-
tor and do our best to see [hat -it
cannot discharge quickly., We have
to ensure that it cannot discharge
nt a rate which is comparable with
{he time taken up by half a cycle
gl the lowest audio frequency we
want the microphone o haadle. IF
the capacitance is. shle to discharge
too quickly, reproduction of the
lower frequencies will be réduced.”

“Tt would seem,™ said Dick “that
whatever discharge lakes place
ogeurs: by way of some sorf of
resistance. Would it be safe 1o say
that it would be in order to reduce
the walue of this resistance. if the
value of the capacitance betwesn
the diaphragm and the back plate
could be increased?”

“It would,” agreed Smithy. “Tn
fact that's guitc 8 shrewd remark
on your part.” 1

“And” contipved Dick, encour-
agesd, “do we pet a voltage change
when the capacilance changes be-
canse. o this business of a copa-
citive charge being equal lo vollage
multiplied by capacitance?

“Blimpey,” said Smithy, improssect
“you wre with it today, Youw're
quile right, loo; the siluation” is
governed by the equation @ = CV,
where () is the charge in a capacitor
in coulombs, C is the capacitance
in_faends and ¥ is the wvoltage
which caused the charge to be
taken up. If the charge doosn’l
leak away, changing the capacitance
musl vary the voltage across the
capacitor, . Mow  let’s get. back to
that “circuil T drew out o few
maments zeo, I yvou look ab thiy,
yaour'll see that the capacitor miero-
phone disphragm and hack plate
connect . between earth cand  the
erid of a triode valve. The voltage

which causes the dizphragm - and
back plate (o acguire the charpe
is the 100 wvolls which appesrs
across the resistor in the cathode
circuit of fhe valve, This is known
as the pofarising veltage and it is
uﬁ'}pﬁﬂd to. the diaphragm and back
plate via & 25ML grid resistor, Thus,
the capacitor “microphone. has' &
voltage of 100 vals across it. The
capacitance - hetween the diaphragm
and back plate of a-capaciior micro-
phone is of-the order of S0pF oy,
which corresponds: to & reaclance
of about MWL al 100Hr and we
right -4l first sight expect that the
response- 4t (his  frequency would
b weriously  down when the dis-
charge resistor iz only 25M1, as it
is in my diagram. Howeévér, there is
a form of bootstrapping at the
cathode of the “triode, and the
lower end of the 25MO resistor
follows the volinge changes sctoss
the  diaphragm  and hack plate
when the - diaphragm meves,  So;
whiont - the  voltage across the dig-
phragm and back Elate capgcitor
increases so calso, by nearly the
same  amount, does the lower
end of  the 25MR2 . resistor, and
the discharge ewrrent dus o the
ingreased  vollage - hecomes  much
lower than it would heve been if
the lower end of the resistor had
stayved ot o fixed potential. In other
words, the discharge circnit pres
sented to the capacitor is, elfective:-
ly, considerably higher than the
physical value of the grid resistor.”

“Thal “seems fair esough said
Dick brghfly. *The only snzg so
far as I can see is that even if you
do pet the grid resistor value down
to 23MA there are still liahle to be:
troubles due to leakage resistance
between  valveholder tags, and =g

on.™ ;
“That's very true” confirmed
THE RADIY CONSTRUCTOR



Smithy. “One of the difficulties
with  capacitor microphones em-
ploying valve head amplifiers has
bsen 1ﬁ: neccssity of keeping valve
and wvalvcholder leakage résistances
to a5 high a leével as possible. Apart
from atéenualing the bass response,
such leaksge resistances are linble
to introduce noise, At least  one
design overcame this problem by
mmfr:m]].r encapsulating the head
amplifior, - including the valve, in a
block of resin, Another trouble re-
sulting from the use of a valve as
head amplifier is microphony in the
valve., Yel a lfurther snap is the
necessily of supplving (he wvalve
with heater and anode currcnts.”

T suppose.”  memarked Dick,
“that all these difficulies are re-
mived if the valve is replaced by a
ficld-effect transistor.”

“They're eertuinly considerably
cased,” said Smithy, “But, belore
etting on to the fet. head wmpli-

r let me quickly show you a
curming circuit that was oceasional-
ly emploved with valve head ampli-
ers when it was necessary lo
couple the microphone to the head
amplifier by & short langth of
screened  cable. The circuil isn't
applicable to present-day capacitor
microphone techniques bul dts basic
method of operation lends itself to
lots of other applications where
it's necessary lo screen a high im-
pedance af. signal coupling  lead,
and whers you don’t want a high
cable self-capacitance to be connect-
ed seross the source of the signal”

&Smithy tore the top sheet from
his note-pad and drew out the cir-
cuit. (Fig. 5).

“Here you are,” ‘he announced.
“This -cirruit is the same as the last
one 1 sketched out, with Lhe ox-
caption that the microphone is mow
toupled 1o the head amplifier via

sereencd cable. Nole thal the cable
isn’t of the ordinary Lype. Instead,
it's of the double-screened varlety
and consists of a central conductor
and two concentric. screens, The
vutside setoen connects Lo earth,
whilst the inside screen couples to
the eathode of the head amplifier,
We now have the same sort of
effect as we had with the grid resis-
tor. When the woltage from the
capacitor microphone incresses so,
by wvéry nearly the same amount,
does  the woltape on the inside
screen, Because of this, tharge and
discharge currents imlo the self-
cnpacitance helween the centre con-
ductor and the inside scréen mre
very much smaller than would be
given il the inside screen were at
fixed potential, and the efcetive
cupacitance  between  he centre
conductor and the inside screen Is
considerably reduced, Thers will, of
course; siill be a relatively high
self-capacitunce between the inside
and outside screens, but this couples
across the low output impedance of
the cathode follower and, assuming
reasonable component valoes, has
little effect an the overall response.”

F.ET. HEAD AMPLIFIER

“Ciosh, . that’s neat,” said Dick
enthusiastically. “You could wuse
that approach in all sorts of circuits
where you want 1o tike - low-
capieitance a.f. screencd coupling
from one point to another™

“You could, indesd,” apreed
Smithy. “And,; of course, the valve
cathode follower could be replaced
by a transistor emitter follower or
by an fe.t. source follower."

He looked al the Workshap
clock and gave 4 sigh a satisfaction.

“Only an hour to go before ofli-
cial packing-up time.,” he remarked

D-nuble—__icr: ened cable

Diaphiragm

- Backplate

pocm |

4 250N
FBMR Sk
b o T
Outgut
= 100ka F

Fig. 5, A scresnsd coupling to the microphone is permissable
if double-screenad cable is employed fn the circult shown here
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contentedly., “After that we close
down for the holiday™

“Good show,” responded Drick.
“T suppese we'll then have to fall
in with cverybody clse and put up
with all this Christmas business.™
"I suppose so0,” said Smithy re-
sipgnedly. “Still, it will soon be over,
and everything will be back to nor-
mal again -afterwards.”

“I can hardly wait,” commented

Dick, "I've got really disenchanted
over Christmas these days. It's just
a period of commercial exploita-
tion.”
. "Exactly,” agreed Smithy. “For
instanes, just look at the price of
Christmas cards. 1 bet somebody's
making a bomb there.”

“It's the same,” prumbled Dick,
“with all the other things people
get at Christmas. time, All those
puts and dates and figs and things™

“They only give you indigestion.™

“Of course they do.”

The pair fell silent for 4 moment
a5 they pondercd on the excesses
of the Festive Season.

“0h well," said Smithy eventual-
Iy, “Let's get back to these capaci-
tor microphones."

“Right-ho,"” replied Dick wearily.
“Well, we've cleared up the capaci-
tor microphones which use valve-
head amplifiers. What aboul those
with fe.t. head amplifiers?"

“Capacitor  mictophones  with
fet head amplifiers,”  stated
Smithy, “represent & considerable
improvement on those with valve
head amplifiers. Indeed, one could
hardly coneeive of a device more
suited for wse with a capacitor
microphone than the fet It has
prceptionally ]:;E—I.! in{mt impedance,
it works at tively low supply
voltages and currents, it does not
require 8 heater supply, it's small,
and it i non-microphonic. With all
these advantages, the fet is virtu-

+ polarising

+ supply

e
L}

ally custom-built for the job.”
Smithy leaned over and scribbled
out yet a further circuit. (Fig. 6{a).)
“Hera's one method of coupli
the diaphragm and back plate o
the capacitor microphone to an
fet.,” he resumed, “The polarising
supply, which needn’t now be much
more than 50 volts or so, is simply
applied via the microphone Lo the
ate of the Let, this being taken to
e negative supply rail by way of
& very high value of resistor. The
fet source bias, which is pro-
vided by a resistor and capacitor in
the same way that cathode bias is
applied to & valve. The signal can
then be taken off from the drain™
“How shout supplying the polari-
sing wvoltage?™
“That can be dope by way of the
output cable,” said Smithy, sketch-
ing out another circuit. (Fig. 6(b))
"“What I'm drawing now shows 3
typical. f.e.t head amplifier in its.

Fig. Bfa). Coupling the capa-
elfor microphone io a ffeld-
affect transisior. An n-channel

Diaphragm Back plate it f.at is assumaed
\\ - Dirgin
“m) mu{t)
NS (b). A typical f.et. head am-
Bamoc plifier with emitter follower
wery High J trensistor. Both {he polarising
= e voltage and the trensisior
resister 1 - : supply current are applied via
: s the screened lead coupling
the microphone to the main
amplifier
{a}
nawta =
i Back plat ! ™ +50V
muphrgxg: . plate ?
i, —@) —@) Sereened lead
!
/
—0— :
L_:E'.j —"L" Ta makn
= —— unp[ifl:r
g i
L
(b
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complete form. In this version 1've
included a transmitter emitter fol-
lower after the fe.l. to provide a
really low outpul impedance. The
emitter follower is coupled to an
putput  transformer  which  then
feeds info a screened cable having
two cores. The polarising voltage
is fed by way of centre-taps in the
sccondary of the output transformer
and the primary of an inpul trans-
former at the main amplifier end of
the cable. This polarising voltage
is als¢ the supply for the two tran-
sistors, being dropped to a suitable
value by a resistor in the head am-
plifier. The supply current flows in
upFosIte directions in  the two
halves of the centre-tapped trans-

former windings so that the two

ficlds cancel out in the transformer
cores. The transformers can, there-
fore, be quite small components
since their cores only have to han-
dle the alternating a.f. currents.”

“I see,” said Dick thoughtfully.
“Incidentally, there’s  something
that's just occurred to me™

“What's that?"

“Well,” continucd Dick, "If the,
microphone  works by chanping
sound waves to a varying capaci-
tanes, couldn't that varying capaeci-
tance be uwsed to frequency modu-
late an escillator by having it in
the oscillator tuned circait?

“Certainly il ecould,” confirmed
Smithy. “Tndeed, several designs of
head amplifier, both for valves and
transistors, have emploved the fre-
quency moduolation idea, the Lm,
-#ignal frequently being demodulated
in the head amplifier unit itself.
This approach has the advantage
that no polarising voltage is re-
quired. However, it is probable
that, with the advent of the fet
and the very simple af clrcuitry
with which it can be used, f.m. head
amplifiers will be ousted by fet
amplifiers of the lype we've just
discussed.™

ELECTRET MICROPHONE

“The idea certainly seems to be
simple encugh,” agreed Dick. “Lat'a
get back to the diaphragm and
back plate. What material i3 wsed
for the diaphragm?”

“In the earlier days,” zaid
Smithy, "it used, in most cases, to
be a thin sheet of aluminium alloy.
At present, though, it is more com-
mon to use a thin sheet of plastic
which has had a layer of gold or
aluminiom sputtered on to one of
its surfacea. The plastic sheet s
fitted to the microphone with the
‘eonducting surface away from the
back plate, so that there is no risk
of the two short-circuiting together.
Since a volume of air iz trapped
beiween the diaphrogm and the
‘back plate, the latter may have slits
ot holes cot into its surface to re-
duece the damping offect on dia-
fhragm movement which would
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otherwise be given. A more modern
approach consists of emploving a

back plate made of a porous
material.”
“1 should imagine,” remarked

Dick, “that the plastic used [or the
diaphragm has to be pretty tough.”

“It has to be exlremely tough,”
replied  Smithy. “Tt is  stretched
very tightly when the microphone
is mssernbled, and it must not lase
its tension afterwards despite wide-
ly varying changes in the tempera-
ure ground it. Also, @reat carg has
to be taken to ensure that it
doesn’t pick up electrostatic charges.
If it picked up an clectrostatic
charpe which, at the inside surface
of the plastic, was of oppasile
potarity to the polarising vollage,
the microphone wouldn't work pro-
perly. Electrostatic charges of this
nature are known as ‘electret’ effects,
which brings me to vet another type
of microphone.™

“Which one’s that?"

“It's a relatively ‘new type which
purposely  employs  clectrostatic
charpe prinaiples,’” explained

Smithy, “and it 15 in fact caffed the
electret microphone. To be precise,
T should tell you that an electret is
the clectrical version of a magnet,
and that it consists of a material hold-
ing & continual charge and exhibiting
opposite poles of electricity on two
opposite ends or surfaces. It is
possible to get cortain plastics to
act as electrets, and they hold their
charge in just the same way as a
magnet holds its magnetism, An
electret microphone is built in the
sAme Wway as a capacitor micro-
phone, but it requires no polarising
voltage since the disphragm is an
electret eonsisling ufa sheet of
plastic maierial cxhibiting opposite
polarities on its two surfaces. The
outside surface of the plastic dia-
phragm s metallised, ns with the
capacitor microphone, and this
metallising forms. one of the micro-
phone terminals, The other terminal
19 the back plate. In other words,
the electret microphone is basieally
the same as o capacitor microphone
with the exception that it has its
polarising voltage built in, as it
wers,”"

“How dee they get the plastic
polarised?™

“The material iz heated whilst
being kept in a strong elestrostatic
field,” replied Smithy. “For the
thin films required for cloctret
microphones, the plastic can be
laced between two metal sheets, a
igh voltage then being connected

- across them.™

CHANGE OF HEART

With a gesture of finality, Smithy

ushed his note-pad away from

irm.

“And that' he announced, giving
a sigh of relief, “is that. No morme
slectronics till after Christrmas(”

“Fair enough, “said Dick equahbly.
“In any case I think 've picked up
enough zen on microphones for the
time being.'"

He sat guietly for several mo-
ments then, on a sudden impulse,
walked over to the ‘Repaired’ rack,
where he picked up a little transis-
tor radic and switched it on. Tnovi-
tably. it reproduced Bing Croshy's
rendering of ‘I'm Dreaming of a
White Christmas”. Ddick irritably
switched the radio off again and re-
placed it on the rack.

Silently, he walked back towards
Smithy and sat down onde more.
The pair looked around the Work-
shiop, which had suddenly acquired
a bleak and desolate aspect.

“I'm beginning to wonder,” said
Bick morosely, ¥if we haven't been
overdoing this anti-Christmas atti-
tude g bit. It might ke all right try-
ing to ignore the Christmas spirt,
but it deesn’t hall leave you feeling |
cheesed-o!"

“It does rather, doesn’t it?™
agreed Smithy. “I'm thinking that
a change of heart wouldn be a
bad idca, too. So, let's start getting
Christmassy now, even if it it a bit
late in the day."

He got down lrom his stool and
began to rummage mysteriously in
the ecupboard below his  bench.
There was the cheerful tinkle of
glass and hottle,

“Why, Smithy, you old devil," ex-
cIaimc.ci' Dick. *“You had the stuff
hidden away there all the time'*

“I always believe in being pre-
pared,” chuckled Smithy, as he
carefully filled the two plasses he
had produced. “I had an idea that
we wouldnt be able to keep up
our stand against Christmas for too
long, So here you are, Dick, and a
var{‘ Merry Christmas to you as
well.”

“Thank you, Smithy, “responded
Dick warmly, as he took the glass
l'rrrn_'l, Smithy, “and the same to you,
tao.

“Thanks, my hoy," replied
Smithy, “and, now, let us be up-
standing for our annual toast.”

They slood and raised  their
plasses.

“Let us wish the Compliments of
the Season” pronounced Smithy,
“to the readers who've putl up with
us through all of 1971, A truly
Hi‘lppﬁ.’ and Merry Christmas to vou
all.”

They hoth drank deeply.

“And,” said Dick, “it wouldn't
be a proper Christmas if I dida't
end, as Iphave done on so many
previous years, by adding ‘God
Bless Us, Every One!™ [ |

The cartoons appearing in this issue
were Based on idecs submitted by
B, H. Baily.
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