YIS FUNNY, YOU KNOwW." i

I Smithy, his disreputable tin

mug poised half-way towards his
lipi, twrmed to his assistant.

“What's fumav?

“The fact that we nowadiys hardly
ever get any trouble with the Tm.
front-end circuils in the transiston
am-fim. portables we service.™

Thoughtfully, Smithy drank from
his mug.

“You've got o pamnt there,” he
comceded. "The main reason for their
reliability, | suppose, is that the design
of transstor fm,  frontends has
become  highly stahilized over the
ears. Manufaeturers aren’t going in
i:mr trick circuitey, and they dre using
well-proven  deagns which have be-
come firmly established with time.”

After which pronouncement, Smithy
absently’ Ricked off hix wowsers a
crumb from the lunch he had just
consumed, and resumed his peaceful
contemplation of the opposite wall
of the Workshop.

F.M. FRONT-ENDS

Dick threw an irritated glance at the
Serviceman

"With theie Lm. (ronl-ends,” he
continued, *‘all we ever seem to have
to do 1% 1o yery occasionally replace
components which have become ob-
viously faulty. And even then it's only
things like resistors which hitve gone
open-circuit of something like that,
And even then it's only oneein o blue
moon,”

There was silence, |

“And even then,” persisted Dick,
raising his voce, "iUs only once in a
blug moon.”

Smithy sighed and brought himsell
aul of his reverie.
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This month Smithy the Serviceman attempts to obtain
a little peace during the latter part of his lunch-break.
But this is not easy to achieve when his assistant. Dick, is
around, and Smithy eventually finds himself forced to
hold forth on the mysteries of f.m. front-ends

“SWhat on enrth,” he osked irately,
“are you raving aboutl now! Wy
only once i a blue moonT”

“When weé replace purts n Lm,
fropt-ends.”

Smithy sat up strakght and bestowed
a glowering glance on his pssistand,

“Mow, fook here,” he announced,
I have you know that this is my
lunch-break and that [ intend to spend
what’s left of it digesting the food 1w
just eaten, | can't digest it properly if
yiu're poing to keep rabhbitting on al
me all the time about fm. front-ends.™

“I'm oniy m-inf i make ‘con-
versation,” returned Dick pluintively,
“1 nlways remember whit happencd
when, yvears ago, | staried work here,
You told me rhes that if | displayed a
reatlly lively interest in electronics you
woulld be more than satisfied with

“Of all the acts in oy life which 1
deeply regrel,’” sinted Smithy bitterly,
"my unterance of thit stutement is the
one which causes me the greatest
griel.” _

“You sald just now,™ went on Dick
inexorably, “that the design of Lm.
froni-ends has become smbilized oveor
the yeurs, What sori of clrouits do these
fom. front-ends use ™

Diirecting an expression of resgni-
tlon towards the ceiling, Smithy accept-
ed the inevitable.

“Knowing you,” he said shortly,
“I'm quite sure 'l gel ne rest until
I've ﬁjhr satisfied your curiosity. 5o,
come an over here, I'll gt my note-
pad owt and Ul show you how o

Delighted, Dick shot cagerly (o=
witrds Smithy's side, bringing his stoel
with him. He perched himsell com-
fortably on this and looked expeci-
antly at the Serviceman®s note-pad,
on which the hrst of Smthy's tketehes,
a block dingram, was nlready laking
shape. (Fig. 1).

“Here we are,” said Smithy, several
moments later, a5 he pul down his
pen. “However, let us first of all define
what it is we're gomng to falk about,
What we're now about 1o discuss are
the {.m. [ront-end sectlony of tran-
stitor  mme=fm.  portable  receivers,
These receivers cover the {.m. band of,
nominally, 87.5 1o 100 MHz, and they
have an mtermediate freguency Tor
f.m. of 10.7MHz They will also have
a separate a.m. front-end which covers
the wiual medivm amd long wave
bands. Oc¢ensionally, vou'll encounter
a st which also operales on ong or
twiy short wave bands ns well, “All
these are for wm. reception and the
am, intermediate frequency 18 norm-
afly between 450 and 475kHe accord-
img 1o the particular receiver model
you're considering. ™

“1 know all that bit,”™ remarked
Dick 4 lide impatientlv. “Both the
fim. and s.m. intermediate frequencies
poss into & common LI, amplifier which
deals with a 10.7MHz2 iLf. when the
receiver is switched w fm., and which
deals with the aam. .. when the st s
switched o a.m. At the end of the L.l
amplifier there are two detectors, One
i% o ratio discriminntor for fm. recep-
tion and the other s a stundird iom,

present-day Lm, front-end works." detector for aum. reception. Their
First
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outputs are switched by 4 seition of
the mme-fm. receiver swilch so thoi
the correct, one goes 1o the following
af. amplifier stages,”

Smithy 1ok & further drought from
his tin mug,

“Wery good,” he remarked, “After
having got the overall picture settled,
lot’s mext get down 1o the (o front-
end section. This plcks up the fm.
stgnal, wsunlly by means of a iele-
seopic aerinl on the receiver, amplitfies
it and then converts it to the fm, Lf.
of 10.7MHz In the stundardised
design | mentiongd just now, ond
which vou'll encounter in almost all
nm=fim. [imrlnhln regurdiess of make,
the aerial inpul is applied 10 4 pre-set
acrial ‘tuned circuit which is broad]
tuned 1o the centre of the Lm. band.
Yiou can see this tuned cireuit in the
block diagram I've just diawn, 1t i
pre=set for o number of reasons, one
of these being that a tuned circuit in
this position tends 1o tune broadly in
any case, and there would be little
advantage in adding o further section
10 the receiver ganged tuning capacitor
in ordér 1o tune it. Another reason is
that the teansktor into which the
runed circult feeds is In the grounded
hliiﬂ configuration and Ihc}::u' ul‘l‘mis
& low input impedance, whereupon it
is desiruble 10 inject a fairly high
signal currenr from the aerial 1o the
transistor input, Yet again, the seril
cmployed, being a telescopic type, is
likely o wary considerably i the
impedance it offers to the first tuned
crrcuit, these varations resuliing from
it positioning and the amount by
which [t 15 pulled out of the receiver
case by the user. All these Mctors make
it desirable, in i am~fm,

able receivers; 1o hove the aerial
F:'p:tl mned errcuit broadly tuned to
the centre of the Tm. band.”

"Why," maked Dick, “iz the tran-
sistor mto which the agrial tuned
circuil feeds connected in the grounded
bose mode™

“Because,” replied Smithy, “a tran-
sistor in the grounded huse configuras
thon is able 1o amplify ai much gher
frequencies than it can do in the
grounded emitter configuration. Il vou
remiember your transistor basics, vou'll
recall that a transistor can be con-
nected in cithor the grounded cmiticr
configurition, the grounded base
configuration ar the grounded collec-
tor configurntion, These are  aliers
natively referred to as the common
emitter, commen base and common
collector  configurations respectively,
the word ‘common’ being used be-
cawsg the transistor elecirode which is
grounded i common 1o both the
input wnd output cireulis. And, of
course, the word ‘grounded” is the
American version of our own word
‘earthed’, and it jusi happens to have
hecome accepied terminclogy so far
% transstor opernbing  modes are
concerned. | should add that the
‘ground” connection can, in practice,
be given vin n high value capacitor
huving very low reactance ai the signal
FERRUARY 1972

Input
T +

Grounded EMITTER

Input impedance - medium
Dutpul impedance — s dium

(a)

Grounded BASE
Input impedance - low
Dutput impedance = high

" _._@:
— Cutput

Grounded COLLECTOR

Input impedanc - hagh
Cutpial impedance - iow

(=)

Fig. 2. Tha three basic fran-
sistor configurations  with,
roughly. thelr comparative
iput and output inpedances

frequency which is being handled by
the transistor,”

Smithy skeiched out the three
circult configurations, (Figs. 2 ta), (b)
and (ch ),

*The grounded collector configura-
tion you've just drawn,” remarked
Dick, “is alsap known as the emitier
follower, of course,™

INPUT AND OUTPUT
IMPEDANCES

“0f course,” responded Smithy,
“Well now, whilst we're dealing with
these configurations ot will be worth
our while to take a quick look at the
main features given by these three
methods of connecting o transistor,

First of all, and as I've alrendy
mentioned, the grounded base con-
figuration is capable, with a icular

trunsistor, of ofiering amplification at
a mich higher frequency than occurs



with the same transistor in the
grounded emitier mode, Other ime-

tant attributes have o do with
mput and output impedances. The
grounded emitier circuit gives, roughly,
g medium nput impedance and a
medium output  impedince,  The
grounded biuse mode gives low input
impedance and high ootpul impedance,
and the grounded collector mode
gives high inpul iﬂamdmuc and o

output impedance.

“T’L:iir enough,” sald Dick. *1 must
say thar, although we're continually
playing around with transistors in
prititice, it sl doesi's do any harm
to occasionally brush up on basic
things such as those input and dutput
impedances,”™ ]

“That's very true.” agreed Smithy.
“Anyway, let's now gét back 1o the
fm, from-end. LUp 1o now  se've

our T signal through the
andly tuned aerial tuned circuit and
we neat feed it fnto the emitier of the
first (ransisior. This fransistor o a
stralghtforward vl amplifier without
gommplications, and the amplified signal
ol its collector is pussed (o @ funed
cireuit which B resonant al signal
frequency, This iuned circult resonates
quite gharply and its freguency is
variad by one sectlon of the receiver
panged wning capacitor. The signal is
then passed to the emitler of thie sccond
transiigr which is a miser-cstallator,
Alsp, a0 107MHE poceptor trap s
connected between the emitter of this
second transisior and chisais,™

“What's the trap for?™

Smithy picked up his mug and
m: deeply, then replaced it on his

“AhT e grunted in A twone of
complete satisfaction, “that’s jusi ihe
Joab, 1 don't really kpow what | would
do i1 couldn’t e odd spot of
tea every now and peam.”

“What," asked Dick patiently, “is
the 10.7MHz 1rap forl™”

“That 10.7MHz rap™  repeated
Smuthy, “Well now, thul tmp does
several dhings. To start ofl with, it
Er:v:m: any sirong signals at 10.7MHz

reaking (hrough to the second tran-
sistor dnd Crom this inte the 10.TMHz
Loy, A F, amplifier stages, The trap alio
prevenis any of the 10,7M Hi L.f) signil
at the collegior of the second trin-
sistor going back 10 the derial.”

“Blimey,  sud  Dock, surprised;
“dloes i1 manter iF the T0TMHMHE signal
does get back™™

“It could do,” replied Sothy, “lp
could be rudiated and picked up by
other receivers, Don't forgen that the
simple v.huf. tuned circuns that are

in the front-end ane not capable
of offering & high level of avenuation
o 10 TMHE in etther direction. How-
ever, what W probably  the most
important  resson | for - having  the
10.7MHz trap is that it solutes the
aerial circuit rom the LI amplifier of
the receiver, II the trap were omitted
the situation gould arsse where ' there
in effectively. an overdll 10.TMHz
amplifier extending all the way frivn

the aerial, throgh the ko fransision
in the front-cnd, and then through the
i.I. amplifier el n$1 i 1o the D
ratio diseriminator. With a set-up like
thi. the whole lor could ke off at
10LYMHE

“¥ou mean it coubld o pnstiable and
stury oscillating ™

1o

“Rut I don't mee " stated Dick,
obvivialy pu . M Even if the front=
end docsn't supprers the 10.7MHMz
signad, what eoupling is there betsween
the i.f. amplifier and ihe sorial 2

"There can,” sahd Smithy in reply,
“he all worts of stray couplings, Thes
it especidly troe in o small portable
recelver with a telescopic werial, which
presents o relupively large mass of
met] that i quite close (o the final
chreuitsy ol the Lf. amplifier. Another
factor i thay, with a telessophe aerial,
the redeiver molalwork acls ws a
counterpoie. The situation is rather
Hie & quarter wave aerfal over a
eeflecting surface. Like this.™

Smithy  seribbled oul & further
sketch on his note-pad (Fig 3 (ak)

"With o receiver and o icleseopic
aerinl,” he resumed, “the reflecting
surfuce is repluced by the recciver
metalwork."”

The Serviceman applied himsell 1o
his note-pad and priduced a further
sketch. (Flg. 3 (b)) .

“In hoth thewe nstonces,” he wisht
on, “signals pleked U%‘i by the uerinl
eaitse clurrents 1o circuliite in both the

gerial g the reflecting surface, which

in my second sketch i the recciver
metalwork. Converscly, any currenis
circulating in the receiver metalwork
can enter the aerml input cireuit of
the receiver, With asmall fm. receiver
in which most of the carthing is given
by arcas of (hin copper loil on wne
printed circuit board there are liable
tor be quite widely circuluting currents
b 1TMiHY, this being particulary
thi cade around the detector section
which uses relatively fow pedance
cromils 10 handle  wignals  having
amplilades of ol least o few velis,™

“Ah" sakd Dick, suddenly enlight-
enpd. 1 e see i all mows, Wt you'ne
saving & ot the outpat of the 1007
MLz L1 amplifier can enter the aeckal
crcuil both by atray coaplings and,
where the recelver employe a tefe-
scophe merlal, by way of stray 10.7MHz
curronis  Nowin in the recelver
metalwirk as well,” :

“Thut's exacily the situation,” con-
fromed Smiihy. “Bodh of these Tactons
could cause LI, insrability or, of Bob
thiat, a least sufficlent regenerition 1o
moddily (he shape of the 10.TMHz i1,
respanse curve, Fortuniely, the whale

rathlem cap be eleared up wery saslly
Ey the simple inclasion of the 10.TMHz
irup in the Cm. feont-end, This is an
extremely  inexpensive solution, 6o,
as all wsn, % required & coll with a
few turns on it (ogether with o small

fixed capxcitor. 11 be druwing up nn

actual Tront=end  circuit  soon, and
vou'll then be able 1o see just how
simple that 10.7TMHz trap is.”

THE AT CONSTRUCTOR
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Conneclion 1o .IIITI‘.G'IH'IQ warfoce

Fig. 3 (a). A quarter-wave serial consistin
above a fat reffocting surface,

Tebacopes oo

Reeqbvar
& melgiwork

el

af @ guarier-wave rod
amnections are made (o

the bortom of the rod and to the reflscting surfsce

benwdth o

fidi fn an fam receiver with a felescopic aenal, the recedver
metatwork partially repfaces the raflecting surface ol {a)

MIXER-OSCILLATOR
Smithy picked up bis tin nug once
more and, with one  prodigious

draught, mmplcluljl drained it Tnkmg
up - an attitude reminiscent of
protagonist for Woman's Lib, di'm
playing unwanied impedimenta bofore
msimmmthtn the llamlm. hf.hﬂ;d nl;!:le
h at arm's i -
%ﬁ‘“ k:E took it “ﬂﬂn“:s him and,
walking over fo the hele e
arcay of battered utenstls which con-
stituted the culinary effects of the
Wm-hlmp., refilled it. He returnied and
gmi the charged mug silently at
thy's side. Tn: filling of Smllhy ]
Wit @ custom n{'ik'l? standing.
m‘ﬁu Berviceman pic up the mug
and imbibed nosily.

“Jusn o few mimutes ago,” remorked
Dick, as he wutched Smilht with an
air of foscinated revulsion, “you said

vou wanted to be quiet so that you
muid digest your lunch. With the vast
tiun tei you're nuw pmnin:

that lunch I'nmt |nq
l.mrmd tn;mm‘ﬂll Jetsam at seal”
“Monsense, hoy,” retorted Smithy,
A it Ill.ppem. 1 have a les-oriented
metabolism, and the oocasional odd
spot ur_lhlc I:mmd u:i Impalm:r
system nicely ba . Anyway, let's
meturn 0 our fm, fromt-end, We've
already amplified the [m. aeria! signat
and It, through o signal fre-
quency tuncd circuit and the 10, 7MHz
teup, to the emitier of the second tran-
sistor, This trankisior is the mixer-
ascillitor, and it s alse connected in
FEBRUARY 1972

the grounded base mode. 1t couples
to the oncillmtor mned n:{nfinrl, ﬁ-hﬁ;
runs ot o freguency removed from 1

signal frequency by (10 TMHz and
which s taned by a second section of
the néceiver jran| tuning expacitor.
The first 1GTMHz 0f. teansformer
appears in the collector cincuit of the
mixer-oscillator  transistor, and  this
feeds into the if. amplifier of the

receiver.”

“Well, that seems simiple enoigh,”
remarked Dick. “BDid :rl.vu &y just now
thal you were going 1o show mie an
petual cireuit of the front-end 77

“1 did,” confirmed Smithy, “and
thist is l{uﬂ what 1'm going 1o do next.

fied by Fis last intake of lea,
the Serviceman Im‘c off the top sheer
of his potespad and proceoded 1o
druw n l:it‘mu dln.?-u.m (Fig. 4

“Here mmunmt!
prondly nl‘t:.'r wm: munu:nu s, [
this & a typleal circuit of the type

ou'll fingd used in practical receivers
§|ncn the desipn of these [, Tront=
ends his become 40 highly standird-
tved over the vedurs, i 5 possible 1o
draw out o cinduit diagram which s
represeniative of nearly all the setul
cireuits vou'll encounter. Incidentully,
the fact that the two transistars in the
front-end are in Tt‘nﬂﬂ.dni base can
sometimes be a help if you're Iwkn:&
for that frontend in a complicat
wom—fm,  receiver circuil  dingram.
The trinststors are early alwaysshown
with the base lines drawn horzontally,
whereupon they stick out o mile from
all the other teansisiors.™



¥

&M
.

_-"'__
Fp  SECLION Of rECEEr
Cixn A = A iRk
4 O CilpF
Teleuicpie =) E ] Ba R
il T Iy T Edkn Iasy 4k Chi
208F
=
=m g Ci iz
IDGpF bl TRy '.;r'!
I @ | é;
1T
La
% o5 i .
20pF il = #u Cua
5
ik c | il }IE A1 tegr
i = = 0 =g /
TENET Mo Moo oourT Joo /
i uF n | i
£ +
7
<+ /
i T AF amgbi fier
Fi
¥
SPPT o T

Fig. 4. Bagic f,m. front-and circwit for an am -fm, receiver, Companent vafegs shown are imtended to be

fepresantative only and do not apply to any particetar manufaciurer’s design. In some instances the colfectar

af TR may be coupled to a tap in L3, and/or a low value resistor may be insefted In setivs. Transistor
types are, typicelly, BF222 for both TR and TR2:

“Thie ¢ireuin,”™ commenied Dick,
peering closely at Smithy's dingram,
“dogan’t look 100 complicated o me,”

1t isn'e" agresd Smithy. “And the
knowledge we have gained by con-
gidering the front=end i block diagram
form will make it easier still io under-
stand. We'll siant off once more al the
gerial nput, This couples vin an solat-
ing capacitos, C1, (o the input irans-
former given by primary L1 and
secondary L2, 1.2 0s taned by capacitor
C2 and, =« we've already noted, is
broudly resonant at the centre of the
fim. band, THI is the first transistor
andd s base is grounded to chassis vin
the 0.0ipF capacitor, C4, |t is usual
nowidays 1o employ v.h.[. silicon
. transistors in these fm. front-
ends and both the transistors o my
dingram are of this type. Also, 1've
shown the lower supply line, which
connects o chossis, 4% lhi.-: pc-uul':t
one, und the upper supply linc o the
egaiive one, 'Fﬁc emilter of THI
couples o the negative supply line
vie K1 and the base is coupled 1o the
cenire af the fined potentiometer given
by R2 and H3, The collecior couples
1o the poaitive line vin coal L3, So far
as d.e. supplies ure concerned, TR is
conmecied in the same munnér as are
many conventiondl grounded emitier
tramsisions, since thete [ o resistor in
its emitier circuit and s buase i3
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coupled Imto o fined potentiometer

cotnected across the supply lines,
However, in a grounded emitier
cireuit the signal input would  be

applied 10 the base and the emiiter
would be bypassed to chassis via a
high vale capacitor.” )

“And here,” w:l-nrl'lr;l.illi in [ick, “we
have the dase bypassed to chassis
the high value capacitor and the slgn‘;’i
applicd 10 the emitier, thereby allering
the mode to grounded base. That's
right, isn't {7

The Serviceman gravely nodded in
uﬂnll
“Good,” sakd Dick. 15 the collector
enil, L3, the v.f, tuned coil T

“It is." confirmed Smithy. “And it's
tuned by C6, which is one luct!:iun Ic;i
ihe ged tuning capaciior [or U
rmiﬂ?. The coil also has & irmmer,
C3, eonnected ncross jt and i) has an
udjumhtle m:: nl:_m_rhlﬁ!m:: :hhc
oulput  Imy Al i the
Emﬁ::dr.d base mode is high, the coil
5 in many cases connecled directly
o the collector in the manner 1've
shiown, and it doein’t sulfer serious
damping thereby,"

'lq'n: signal across 13" remarked
Dick, tracing the line aliong Smithy's
citenit with his finger, “goes next 1o
the emitter of TR2 via C7, doesn't in?"

“Correct,” assented Smithy, “and,
in thist emitter cireuit, L2 and C8 form

the 10TMHE trap | wias chunlering
on about sarlier on. These two com-
ponents form a series tuned clreuir,
or acceptor  etrenil,  which  offers
minimam ampedance at oy resonant
froquency of 10.7MHz."”

“Laf't OB ruiber high, at S00pFE?"

“0h mo,” said Smithy, “The usual
values vou find for this capacitor
riunge from about 200pF up o 1,000pF,
even, This means that L4 does mot huve
many turns, #lthough o sl offers
envugh inductance o give o solis-
factorily high reactunce at [m, signal
frequencies. You'll mive that L4 pro-
vides n convenfent means of leeding
the d.e. supply w the emitter of TR2,
the end remote from  the emitter
uuug].ing w the negotive supply rmil
viad R4
A ves, | see thar”™ remarked Dick.
*Neat, un':'m" il

Sl s, rather,'" ugreed Smithy. *
base of TRZ is effectively grounded by
being coupled t0  chassis  vin  the
001 pF eapiehor, CLO. [t also connects
to the junciion of the wo resistors,
RE and RO, which connect geross the
supply lines. There is therefore a de.
supply arrangement for the base which
is sl 1o that for the base of TR,
A a further point, the collector couples
to the positive supply line ot the bowom
vid the primary of the frst 10.7MHz
if, wransformer, LF.T.1. The second-

THE RADM COMNSTRUCTOR



ar‘r of that tramsformer leeds. into the
following 4.F. amplifier, Thus, T2
receives  power  supply  and signal
emnections i mech the same way
as docs TR

COLLECTOR-EMITTER
FEEDBACK
"“What," nsked Dick, "makis TR2
mcillate™
“There's feedback,” replied Smathy,
"from' it eollector o lis  emitier,
Remember that, with both ' transistors,
the bhase dioes not epter any Ll
eircuitry: and also that the l.'uﬁn:tm‘
and entiiter of A& transigtor in groumded
base are in phiase, This phose relation.
ship Is preliy easy o envisage i vol
work on from whit you already know
about  the more: (amiliar groonded
emitter cireuit, Inothe latter the base
and eollector are out of phase; thal i
o say, when the Base goes nesative
with respect s emitler the collecior
E;:l- sitive, and vice veria, If,
. e reler 100 voltme chinges
with respeet to the base, however, we
gan see that I the entitter goes positive
with respect fo base this i the same a8
ihe base polng negaiive with pespect
(o emitter, The result is that i the
emtter ingrounded bise goes positive
with respect o the hse =0 also does
the collector, .‘im;ilnrl:,‘. il the emitter
negntive with respect 1o the b
m«»fﬁu the eollector. Because of
“this the oscillator fGcdback circuit 5
delightfolly  sdmple.  The  collector
couples vin C12 o Lhe oscillator tned
cirenit given by LS and €14, and this
conples in tizm via C11 o the emitier.

The whole owfie then oscilloies, the
osgillation  Tregquency betng at  the
msonunt frequency’ of LS and’ €14,
To obiain the cormect phase relation-
ship between the collector and the
emiticr of TR & helps 1o have the
emiticr offer a capacitive impedance,
and thil is provided by C9, whicly
connects between the emitier and the
hase. It might appear that, smce C9
hus o higher value than '©7, there i
sume- attendation of the signal input
fed o TR, bt the: cirewit funclions
ndeguately in prictios amd s eimploved
i virgadly all the Lme frontends
you'll encoumer.””

1 see,”™ cul in Diek, "that Cl4 5 o
section of the receiver ganged uning
capaciior,

“That's right,” confirmed Smithy.
“Thiere b also o parallel irimmer, C13,
and the coil hay an adjustable iromns
dust corg, In some versions of the
- gireuit the collector diksn’t couple to
the outer end of the coll but into a tap
Anstesl, You may also bump into fm.
fromt-end oscillator cireuis in which
The emitier couplés into the same tap,
oo™

Smithy scribbled oot the cireuits
(Fims. 5 (a) and (b)), then added o
third eireuit (Fig. 5 (c) ).

CAnother vargiion you may find,”
he wdded, “hay o resstor inserted
betwoen the collector of the osaillator
transistor and the oscillator coil. This
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Fig. & fa), fn some fronf-ends the colfector of the mixer:oscillator
trangistor imay couple into 8 tap in the oscilfator cail
). Another variation congises of having beth the collector
and the ermitter coupie fnto the fap
fel. A fow valug resistor 5 somatimes inserled betwean the
colfectar and the osciffator tuned cirgut

resistor Aormully has o viloe lower
than FO0LE oF so and ity main function
s o prevent the transistor  fom
oscillating 100 flercely, wheteupon it
hel iowirds  giving 4 constant
ascillation amplilude over the whole
tuning Faiee.™

“1t looks 1o me,” commented Dick,
“thut all these oscillator circuits’ have
aie haste factor fn conumon. There is
the first eapagitor which couples the

collegtor o the tuned cireult and there
15 then the second capacitor which
couples the ‘tuned circint biick o the
emitier.”

MThat's the basic foem of the
circunl,” ngreed Smithy. "I"s i nice
simiple arrangement without any frills,™

The Servicoman pleked up his mug
agnin and drank deeply,
*There ure u few things | haven'y

mentioned vel,” he continued. “For
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imstanee, ihere’s the a.m.~fm. swich-
ing circuits in (he receiver. The usual
approach towards swilching: the fm.
froni=end an or off consists of tuming
its supply on or off by means of a
section  of the receiver  um-—{m.
switch, The first 10 TMHz first 0L
teamaformer  usuolly stivs 0 circuit
both on wm, and on [m, and s ot
swilched, In some scts, oo, you'll
find a shightly different it 10.7MHz
il transformer circuil. The usual
altermative version consists of two
sepurate coils both tuned o 10.7MH:z
and ecoupled to elich other vid o
capucitor, The first codl will still curry
the d.c. m?pty to the collector of the
miner=pscillgtor transitor.™

“Some of the more Tecent sots”
volunteered Dick, “have an automalic
frequency control which you can
switch in or ou.™

*They do indeed,” agreed Smithy.
“These adfe. clrouils are quilie mex-
pensive and they function by tiking
advant of the properties of a
viricap diede.”

A whar diodeT™

*A varicap diode,” repented Smithy,
“The term is shiwt for “variable
capacitance diode’. Dindes of this
nature are s referred (o o8 “varsce
tors’, These are silicon juncilon diodes
which, when reverse-binsed, offer a
capacitance between their terminals
wihich varies according o the nagni-
tude of the reverse voliage. A iypical
capacitince chnnFe I= from SDpF ot a
reverse voluge of 1ovolt 1o J0pF a1 4
reverse voluge of 10 vols,”

“How do they work™

“Well,” snid Smithy thoughifully,
“they really exhibit a property which
s evident in all semiconductor junction
dindes. Briefly, il a junction diode s
raverse-hi the depletion layer
between the p and n sections becomes
wider as the voltage of the reverse bias
increfses, The depletion laver consisis
of materigl where holes and electrons
have cuncelled oul and it contains very
few mohile charges. The resull is that
it resembles an insulntor and can be
looked upon as the diclectric of a
capacitor, the two *plates’ being the p
seclion on one side and the n section
on the other,”

“(h, | sce,™ remarked Dick brightly.
“Then thede varicap diodes are de-
stgned 1o purposely exhibit this latent
property of semiconducior diodes in
ity most affective form.™

“¥You've got the idea,” said Smithy.
“In afic. ircuits in aom.=L.m. seis the
virricap diode is coupled to the Lm,
osciiiator tuned cireull via a capiciior
of the order 1w 5 1o 20pF, sccording
1o receiver design, like this"

Smithy drew a further circuil on
his note-pad. (Fig. 6).

*Oine terminal of the varicap diode,™
he resumed, “couples i
wround 100KO 10 o fixed reference
voltage, this being usually the terminal
which couples to the oscillittor tuned
cirenit. The ather terminal of the diode
s connected wvin u second resistor,
which s also of the order of 100k,
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Flg. 6. Typlcal automatic fragiency contral cireuil, with represantative
component vales. The confrol voltage is derived from the aidio
taka-off point of the ratio discriminator

w4 conirol valiage which i derived
from  the fm. rato  discriminator
detector of the receiver, This terminal
of the diode s bypassed o chussis via
i high wvalue capacitor which i
normilly around 1,000pF, In some
sets-you'll find that the control voliage
is applied 1o the ¢end of the varcup
diode which is coupled to the tuned
circuit, whilst the other terminal of the
diode conmects 1o the  meference
wvoltage. In either case the diode
changes the oscillator luming us the
reverse wollage across it varnes,”
“¥You've shown,” romarked Dick,
“a 220K0O  series  resistor. and A
0.5pF capacitor to chassis in the
eontrol voliige fine from the ratio
discriminator. What are they for?”
“To remove ol from the control
wvoltage,” explained Smilr;:y. “"The
voliage is taken from the o.f. take-off
point of the ratio discriminator and
thé resistor and citor ensure that
only the average direct voltage [rom
the discriminator appesrs across the
capucitor, When the receiver is tuned
in correctly this average direct voltage
is at chassis potential. IT the receiver
tuning is ndjusted away from ils
central seiting, the uverage direct
voliege goes increasdingly positive or

fﬂllth‘c of chassis nceording 10 which
side of the central seming the tuning
hus been adjusted. In some receivers
the afc. control voltige i limited
by two  silicom  diodes | connectod
back-to-back. Like this."”

Srrulhi: skeiched oul & further
cireuit, (Fig. 7).

“1 suppose,” remarked Dick, *tha
those diodes are 10 restrict the 1
over which the afc. circull operates.”

"That's right,” said Smithy. “Too
wide 1 control range can sometimes
be more of ¥ nuisance than a help,
The wsuml way of using the afe.
cireudt is 10 initally tune in o station
with the a.fec. swi out, this being
offected by short-circuiting the afc.
control voltage to chassis. The afe,
cireuit is then switched on by removing
the short-circuil beétween the control
voltupe and chassis, I the initial
tuning was correct the control wha.g
from the ralio discriminator will
it chassis potential and the oscillator
frequency of the roceiver remaing
unaliered. Should the imitial funing
have been incorrect the control volt
from the ratin diseriminator will
positive or negative of chassis, This
control voltage changes the reverse
voltage across the varicap diode, and

To ratko

To Feference TS . YT T——T VLT
voltoge and
oeciliotar AFL AFC Silscon
{uried £lreult e : * 5

. :J‘ 5

-
T i

Fig, 7. In some receivers two sillcon dfodes are added io fimit the
range of a.fc, control, Resistor and capacitor vilues here are of the
same ordat a3 those in Fig, 6
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the consequent wariation iy the
wipacitance of ithe diode lungely com-
pensates Tor the initial mis<tuning.”

REFERENCE YOLTAGE
Melerence

¥oltoge “Well, thit seems falr enough”
mmiaddlud[)h:'ﬁ. _"Wlllgl'l: dﬂH] the
i'ﬂ.l‘lt.‘.%p inde gt its reference volt
from™™ -3 5

1. “There are several ways of providing

Fi 3 ; that voltage,” suid Smithy. “The

simplest consists of ublaining it from

{a) a fized potentiometer connected across

the supply lines. Another method uses

4 voltage dependent ressior connecied

actoss the supply mils inf series with a

reaistofr. The wvoltage dépendent re-

sistor provides a meassure of stabiliza-
thon of the reference volinge.™

iethaini Smithy sketiched oul  the  two
voltoge miclhods of obbuilning the reference
Voltage vollage, (Figs. 8 (n) and (by) He then
deperdent picked up hiy tin mug and, with one
reaisiar an  swallow, onee  pgaln
dradned B of its contents.
= i + “Morel” asked Dick, rising.

“Yes, please™ sakd Smithy, “All

(5 this nattering has made me thirsty,™
“1 wonder,”™ called out Dick from

the Workshop sink, where he was busy

repienishing Smithy's mue, ““whether

wu could next have o nalter about

Fig. &'fa). The reference the LI, and detecior stupes in these
voltage for (he am-fm. ses.”

ol wirrieap But Smithy had now resumed his

diode  may b earlier atthude and, with hands com-

fram a fortably clusped across his stomuch,

fixed porentio- was surveving the opposite wall with

mefer connecied an expression which clearly indicuted

across the supply that fechnical discussions were now
fines over for the day.

fb). The reference “We coulid have such o natter,” he

mr;g: may also remarked firmly, “‘but not foday, 1))

be atned! from leave that particular subject for our

& voltoge depend. next liile on iogether.™
onl  resiglor. a5 And no further pleadings from his
- shown here assistant eould cause Smithy W depeir

from his rewslute course of dilence,
mécompanied by the leturely bus
belated digestion of his lunch. ]
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