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ALLDY, WHATS d
"{'H Smilily grunted  the gues-

ton W himsel! o his car
turned the cormer leading o the
Woaorkshop. It was the marming ol

Christmus Eve, and he had  puar-
poscly waried out from heme early
ty make sure of clenring up all his
ouistanding  work.  The  habitual
phonumenon of the season had once
meere taken ploce, and be snd ek
hud bBeen labouring mighiily onver
the last week ol an excopiionally
large sumber of TV and radio
receivers which lwd  mysterously
chosen 1o break down just belore
Chrreimns, and which all had o be
fixed in vme for the Doy,

But, early bs Smilthy was, sodibe-
one hagd preceded him. The Work-
shop, ablare with light  streaming
fram [y windows, stood ot like o
beacon in the surrounding gloom

EMBELLISHMENTS

The newildered Serviceman parked
his cur then walked the few vands 1o
the door of the Workshop, He
opened it and pecred foside,

"Well,”" satd a0 voige  proudiy,
“whal do vou think of ¥

Smithy's eves blinked as  they
beecami nccustomed 1o Lthe brighiness
al the Workshop lighling. Bemused
ly, he lpaked around him.

The Workshop had been [rans-
formed. Twa long brilliantly eoloue-

paper chaind  were  swipended
dingomally ncross i, ench passing
from one eomer (o the corer op-
poatte. A lamge red balloon marked
their point of interseciion. where
they were raised 1o the a.':'.limg S0
that they lormed four gracetully

30k

As usual, Christmas finds Dick and Smithy working furiously
to clear an excessively large number of faulty radio and tele-
vision sets. Bul they are fortunate this year and are able
not only lo repair all receivers by a reasonable hour but also
to examine the intricacies of a transistor complementary
pair a.f. amplifier that is very popular with set manutacturers

dependent arce. More  embellish-
micnts wore (0 bo seen at the spares
cupboard, where a veritable carillon
of paper bells descended down both
sides. At the windows, small pleces
of otton wool had been stuck in
poil rows (0 the plass, fi'ﬁil‘lg the
appanrnnee of peometrically precise
flurrics of snow, Further paper
chains  were  festooned  along. the
wall surfaces, with more halloons as
the points where thoy were suspend-
ed. The rickeity tuble nesr the sink
oft which were ranped the oulinary
elfects of the Workshop hasd i legs
covered in alternate stripes of green.
omnge and purple crepe paper, and
the same colour schieme had  heen
ipplicd to the legs of bith Dick's
aned Smuthy's benches, Indeed, it was
ot that moament that Smithy’s nasis-
fand, with a Dourish, pushed |n the
Last drawing-pin secuning the paper
ut Smithy's bench. After this, Dick
stood up and surveyed his handi-
wark with gresit satisfaction.

“Looks all right, docsas 17 he
rémarked

“Ex, ves," meplied Smithy, & little
unceripinly. “T suppose it doen™

“Brighlens the place up no end.”

b, defindiely

Crrndually regaining B morma)
compisure, Smithy ook ofl | his
overcoat drkl hung it up behind the
door, mking eare nol 1o disturh o
eylindrical yellow bolloon thot  ho-
vered dungerously mear iis apper
end. He dommed his overall jacket

"Well.,"™ he said briskly, 1 did
make a point of coming in carly 1o
clear wp all the extra work, so |
dippose 1'd better gel staried on i
nght now."”

“Fuir enough.” replied Dick
"I pet stuck in, oo, 've finished
all the decomting.”

Breathing o silent sigh of relicl at
this news, Smithy walked over (o
the "For Repair' rack to pick o
his first: set for the day. ]::lir:[:I
followid shorily afterwards and the
multi-coloured Workshop was soan
the seeme of concentrated and dedi.
caled netivity, As time passed the
pace became swilter, until Dick and
Smithy were warking like man  pos-
semied. The number of repaired sets
rose slowly bul steadily, Suddenly,
Diek and Smithy found themselves
both walking together to the “For
Repair® mack and reaching oul in
uminon o pick wp the some small
tramsistor receiver, They looked at
ench other in wonderment, hen

turned back o the rock. That tran-
sistor ruslio was the only set left for
TEpir

“Gosh,” sald Dick in awestruck

tones, “don’t say we've acioally
cleared them all our]™

“We must have Jdone” skl
Smithy.

He glanced at his watch

"What's  maore,” he  resumed,
“we've done the whale lot during
the morning. 1% only gquarier o
one now."”

"Is it? Well then, all [ can say is
that gither, unbeknown 1o ourselves,
we've become auper-skilled o owr
Jubs, or the sets wo've been working
on today have all been casy oper”

“Secing that s Christimas,”
grmned  Smithy., “Tll plump  for
your  first  explamation.  Anyway,
thamk goodness we can case off now,
You see aboul making some ten,
Dick, and Il pet siarted on 1his
last litile radio that's lefe™

COMPLEMENTARY OUTPLT
STAGE

Dick walked over 1o the how
gally eoloured table alongside the
sink, filled the kettle pnd placed it
on the clectrie ring. He then re-
turned  to  Smithy's bhench  and
watched the Serviceman ps he ex-
perimentally adjusied the controls of
the rooeiver. The sound . from it
speaker  appeared 0 bhe hadly

ried.

“This,” anfounesd Smithy,
“should be a pretty casy ome 17T
[une in 'n sation and lél yvou hesr
how i sounds, Best ot o low volume
level und then at o high level.™

Dick  lstoned  otlentively as
Smithy adjusied the volime contrl
At the low volume setting the sound
from the mdio wns plessant snd
accepinble, having the usual quality
to Bbe expected from a smaoll tran-
sislor receiver. Aa Smithy incrensed
the velume level the sound com-
menced 1o become harsh and disior-
ted. the distortion Inerensing severely
as volume level became prenter.
Smithy turned the volume control
fully back. therehy swilching oll the
ael,

“The rf. and if. sectionk of this
recelver appear 1o DK, he
remarked cheerfully, It looks as
though we've just got s straight-
lforwird snug in the ol depariment.”

“Here, hang on a minute," pro-
tesiod  Dick. “You haven't even
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imken the back ofl that set yet, but
you're already wating that whole
weetions of it are working properiy.’’

With good reason, (oo, retorped
Smilhy. “Here, let me show you"

The Serviceman switched the sel
on again with the volume control
al o low level. He swung the tuning
dinl from one end 1o the other. The
sl was swiiched 1w the medium
wave band, and some seven or eight
stations were audible, all st more
or less the same strength, Smithy
switched the recaver w ihe long
wiive band, and mined in the B.B.C.
Radio 2  transmission on 1500
melres; This also wan  reproduced
at a similar Jevel.

“Well' sald Dick suspiciously,
“what does that tell you?”

"I tells  me” replicd  Smathy,
“that there is enough LI getting 1o
the diode datecior to provide an
sdequate ng.e  voltage. I there
weren't, the sof would cither  be
obviousty insenstive, or the locl
sintion or ststfons would come In
at reasommble volume and the res!
would be moch weaker. The [oci
that the statfons were all reproduced
at abont the same level andicales
that the rf. and f. singes nre
gapable of producing an adeguale

B RF and

LF soge 4700
ANAdn
AN

age, vollage, and so they must be
working at least reasonably  well,
Aldo, the st hay the selectivity youo
expect from u receiver of this class,
so all the if, tuned circuils are
operating correctly, Huving o quick
run round the dial ks, of courss, a
rouline  imitial <heck which you
should carry out with any oo
radio set It only inkes a jilly 1o do,
but it cam el you a greal deal
about the condition of the receiver.
Anyway, 11l sitisfy you now by
taking ihe back off."

Smithy removed the back of the
receiver and curried oul a visusl
cheek of ity internal components,

“There's nothing abwviously
wrong.” he propounced. “No loose
wires, connections adrft or any-
thing like (hat. Let's cheek the
baitery '-'llliiIF.I.' &

Smithy swilched on the receiver
and applied the prods of his tesi-
meter to its Internal PPY battery.

“There's o full 9 wvolls 1here"
romarked Dick, who had ' been
walching the meler scale.

“Fair cnough.” grunted Smithy,
“1 might as well check bhttery
current whilst U'me al i’

He switched his tesimeter to read
100mA [ad, remaved one of the

ecker 50
=F =" D=0 f

1

Secondory of
ast LF
Iranatorsier =

Detector

ISDiuF

b
F
AGLC, I"I:
ACIZT
Lead-outs

ﬁ:t

oC AL 0CaID
Lead-culs

Fig. 1. The at. ampliier and oulpul stages of the transisfor radio
serviced by Smithy, Nominal oulput power (s 250m¥. This baglc
cirewlt iz omployed in many trangisior receivers
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hattery connectors and inserted the
meler in setjes.

HThe quicseent eurrenl” annotn-
ced  Dick from his station at the
mieter, “iv about 7 or BmA. which is
?ru:l}* well ‘what's 1o be expected,

Ty lumning the wick up a4 bid
Smithy.”

Smithy mwned in a statfon and
adjusted: the volume control. The
receiver outpul increased o lewvel,
accompanied by its attendant dis-
bt

"The current,” wiated Dick. “is
tivw hopping up o the 30 10 30mA
mark on sound "

*Right,” ronpunesd  Smithy.
"Then ihe sudio signal &5 gelting 1o
the Class B outpul singe. We'd hetiler
start being a4 bil echnical  now,
Dick, s would you plense get out
the service sheet for this set?™

Dick. wulked over 1o the filing
cabinet and, alwr a Hile lﬂﬁrﬂﬂnﬁ
axtmeted 1he service manual
ﬂues!ium Returning, he ed it al

e eireult diagram and lald fi owt
on Smithy's bench. The Iatter, who
had repliced the bat clip thal
had  been  disconnect for the
current fest, indicated the detector
and af amplifier section of the
circwit. (Fig. 1)

“This s where the trouble will
be,” he sinted assuredly, “Since the
distortion only appean above a
certein . volume level it's  prett
likely that the outpul stage b
elipplag.”

*Clipping?™

"Clipping."  repealed = Smithy.
“This set utes a eomplementary

Batiery
potentl
Chitpi
:::L"r amitigs
potential Sa—
pabentsl
Chawsra
potental
-5 ]
Battery
potertial
it Cutput
baftery — amitter
potantial quieseent
Chasslm pr
pbential
el

autput stage and, for cormect opera-
tion, the junction of the two output
transistor  emitters should be at
upproximately hall the potential of
the battery ahove chussis under gquiess-
went conditions, This meansi that the
potentinl at the junction of the wo
emitlers cun then swing bolly posi-
tive and nesative by about the same
voltage  belore  clipping  ocecurs
Incidentally, so far as this partioular
circuit 15 concerned, when 1 refer 1o
the junction of The two emitters |
really mean the junciion of ihe twn
330 rediitors in serics with those
cmifters, These resistors ean  be
ignored in the present discussion.”

“U'm not entirely clear,™ confessed
Dick, “what exacily you mean by
clipping.”

Smithy took n pen from his
pocket and skelched out 8 wavelorm

on the margln of the service sheet.-

"INow here," he remarked, “i
what happens when the  oulput
transistor emitlers are at the correct
half-battery  potential. They can,
under thiv condition, swing pasitive
and negative up o nearfy hall
batiery potential on either side of
aoro. without amy distortion being
introdueed at all; (Fig. 2(a)). I the
audio input (o the ourpup smage
increases further, the negative and

rmilive tks  at  the  anitters
atten off, beenuse there ln't enough
supply voliuge 1o tike them Turther,
(Fig. b)) That flatening off is
known s “clipping’. When the clip-
ping is symmetrical on positive and
negative peaks the output stige is
working properly and s possible

Batiery
portantiod

Half
baltory —
patentiol

Chaknaia
polentisl

{1

Battery
patential

Halr
battery — =
potehtial

Chagars
patential

(a4}

Fig. &{a). The af. voltage oulput of & correctly 8t up
complemeniary oulpul stage
(b}, Increasing the cutput causes symmetrical cifppin
fe). An incorrectly sef up outpul stags can sl handle lew
leval signals wiikhout diziortion
(), if the signal at (c) fg Increased fn amplitude, asymmeiric
clipping accurs
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Fig. 3. Tesimefer reacings obloined with the eircuill of Fig. 1.

Cutput emitler vollage s shown at (a}, and amilter and Oage

voltages for Ihe first ACIZT in (b) and (c). The resislance
reading in (d) focated the faully componant

o get the maximam power from it
of which it Is eapable before
clipping, and hence distortion, takes
place.”

Smithy scribhled a further wave-
form on the margin of the service
sheet, (Fig. 2icl).

“This,” bt siated, " §  what
happens when, due 1o g fault con-
dition or maladjustment, the outpul
emitters are not  at  hall-battery
potentinl  under quiescent  condi-
tions. I've shown theilr guiescent
potential here as being displaced
towards the supply mil  which
connects 1o chassis The umfut “rtlﬁ:
can still handle low level algnuls
withont  distortion, but  clipping
theri starts o8 soonm ns the signal
amplitude increases above that fow
level.” (Fig. 2(d)). .

"oy, 1 ses,” snid Dick brightly.
“With a bit of luck it will be that
micscent voltage that’s wrong with

is sel, then."

“I hope so0.” replied Smithy.
“Seeing  that i's Christmus Eve,
we could do with a nice easy job to
finish off with. Let's have a dig
with the testmeter.”

DECEMOER 1770

FAULT LOCATION

Smithy switched the receiver on
again, sel his testmeter o o low
volis  range, clipped (v positive
test lend to the receiver metalwork
and, ofter hoaving identified the point
in the cireuit board where the two
330 outpit emifler reastors con-
nected together, applied the negotive
meler prod to their junction The
testmeter indicated o potential of
1.75 volw. (Fig. 3a)).

“Blimey, Smithy,” said Dick,
impressed. “You've found the fuult
first go! The boltom oulpul Lransis-
tor must be partly short-gircuit or
something like that™

“I very much doubt i," returnad
Smithy. "What you huve to rememi-
ber is that the de. potentials in
complementary output stoges of the
type we have here depemnd upon the
halance of components further back
in the amplifier. Lets ses what
we've got on the emitter of the
first AC127, the one which immedi-
ately follows the detector diode. Ah,
here it is!"

Smithy applied his test prods
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chrefully. (Fig. ifhjL

“r's volts this time,” announ-
vod Dick; looking nt the westmeter
needle, “Just 8 wee hit lesd than the
previows reading.”

“Gioodd ahow,”™ said Smithy. 1"
try the buse of that ACI2ZT next”

"The voliage now,” called o
Dick, "ia just a bit lower apain
About 1.4 volis, I'd say."” (Fig. 3.

“Right,” said Smithy, switching off
the recelver nmd disconmecting  the
positive test clip from its chassiv. “A
simple resiaiance rending ix enlled
for next, | think."

He switched his tesimeter 10 an
obmi ranpe, seroed it needle, then
uppliced the test preds 1o the upper
huse biss resisior for the ACI2T.
The meter indleated 110kIL (Fip

3d)

“'f‘hul‘n it. then,” he remorked,
pletised.  “That resistor  I've  just
checked I supposed 1o be 12k,
hut il's 1|.'-'i|5; ne a resistance reads
ing thal's o dorned sight higher than
that. We want a new 12k 53
resistor  here, Diek. The oxisting
one’s gone high.”

“Okeydoke,” said Dick, as he
walked over jo the spares cupboard.
“Can 1 solder it In, Smithy? I'm
getting & bt fed up with just stand-
ing here watching.™

“As you like” replied Smithy.
“Unless we're unlucky, that roplace-
ment resistor should clear up this
fault, whﬁuu’{km we're  completely
finished for the day.™

Al that inatant the Workshop
ketde  produced  an  ewr-splitting
whistle and Smithy rose from his
wlonl amed walked over (o make the
e, He seturmed with o cup for
Dick and with his own tin mog Lull
to the brim, then setiled down
alongside his assistant whi way now
busily soldering in the new resistor,

“Hy 1he way,” said Dick. *I
ahought that it wasn't always advis-
able tov check the value of a resistor
when it's in cireuit in a transistor
mdio. Aren't you liahle (o get false
readings doe 1o transistor unctions
dcting as dioded anid eauniing otheér
redistors i be effoctively. in pamliel
with the one you're checking?™

“That con happen,” agroed Smithy,
*When you're checking a ruslstor {n
a transistor cireuit you should apply
the tesimeter prods 1o i one wa
raund and then the other way round,
If one reading is higher I.Enrl. the
other it's the one that's more likely
to be un accurate meusure of the
actunl resistance, This ix because
any trunsistor  junction which s
acting s a disde and intraducing
extra resistance in parallel (o give n
lalse low reading will be non-con-
ductive when the higher reading is
obtained. Even then, { h, you've
got 1o be o wee bit careful, espedi-
ally if the resistor connects between
Iwo separnle iransistors. In our ense,
fortunately, we gol o reading which
wag figher than the nomiinal resis-

Nz

tnnee of the resistor, so the resislor
itself was obviousty fauliy.”
Dick placed Smithy's soldering
fron back on i rest
“All done,” he announced. “Chie
new  resistor soldered inl™
*Switch. it on, then"
Smithy, “We'll see how
plays now.”
ek turned an the receiver and
advanced i volume control. The
¥ious distortion at high volume
val was completely absent. Smithy
femmed forward, wrned the volume
down and switched his  flesimiter
back w the low volis runge again.
Opce more he checked betwoen
chissis and the junceion of the two
3 outpun eminier resistors
The westmeter imdicated 4.6 volis

OUTIUT STAGE OPERATION

replicd
that s

“Excellent,” pronounced  Smithy,
rubbing his hands ogether, “Wufl.
that's gol our tast pre-Christmas joh
buttoned up”

Hi  pared hoppily  around  the
garishly decomied Workshop,

“I'm ht-sinrlin%.“ he  continoed
exultantly. “to feel quite festive
already. Just Imagine - no more
rudio or TV (o think sbout right up
to the end of the Christmis holiday!"

“D'you koow, Smithy,” said Dick,
breaking into Smithy's pacan of joy
at his relense from mnbters elect ronie.
“There's something in this circuit
ihat's purrling me”

Smithy's smile of plensure censcd
abrupily.

“I should have known,™ he com-
menled hiiul“:ﬂh “that I’Jd have Inni?
escape. with your uiring m
arotind the i;n[m;r_ l.".lkT-qlhm.ll:-tl me
what {4t s that's pureling you."”

s the 2004F o tor and
4.70 rexistor in serjes.” replivd Dick
promplly. "The componenta that
connect from the emitter of the first
ACIIT down to the chassis line. 1
F‘an‘i guile wee whai iheyvre there

or,

“That 204F electrolytic,” replied
Smithy shortly, “is a de. blocking
capicitor. And the resistor is a
negative feedback limiter.”

“A nepative feedback Hminer?™
repeated Dick incredulously, “When
it conpects to chamis?"

“Dear. oh dear,” sighed Smithy,
“Its impossible 1o give you any
further gen on these iwo compo-
nents without Jl_:ling into the business
of explaining how the whole ampli-
fier works, So 1 suppose 1 have 10
do just that. Well now, let's start ot
the beginning As you can see, the
al. input from the volume contral,
which forms diode  dereetor
load, passes to jhe base of the first
ACIZT. Right™

"Right™

"Good,” said Smithy, “I'm plad
you're not lost up (o now. As you
continue al the ecireuit you'll
notice that the collector of the first

ACIIT drives the base of the
OCEID, If, for the lime being, you
forget about the resistor und the ther-
mistor  between  the two Dul{:ui
trognsiator based, you can see that the
eollecior of the OCRID  connects
directly to the bases of those wo
output transistors, These trinsistons
are  nothing other  than  aimple
common-ar-garden  emitter  Tollow:
ers. When the OCHID  eollector
goes negative during negetbve hall-
eveles of afl. so alsy do the buse
and emitigr of the DCEL The ACI2T
al the botlom is then cut oll. On the
ather hand, when the collecior of
the OCRID poes positive  during

witive hall-cyeles, 30 alw do the

se and emitter of the ACIZT, Thin
time it the OCEl that's cut ol
What you've god, in consequence,
is n badic trapsistor Class B armnge-
ment, with one trnsistor handling
negative hall-cveles and the other
transiwtor  handling  positive  half-
ayiles,”

1 omewe,” sadd Ihck, frowning at
the eircull disgram. "'l suppose the
reslstor and  thermistor in series
beiween the (wo oulpul transistor
bases will be the usunl eomponents
you pget in imnsstor oulput  cre
cuill. You know, the ones which
allow the iransistors 1o be slightly
conductive under guiescent condi-
o™

“That's right,” confirmed Smithy.
“The outpul transmiors need (o pass
a small eurrent under guicseent con-
ditions so that the change-over from
one autput transistor (o the ather on
allermnie holl-cyclen i smooth and
doesn’t introduoce  distortion, They
wovide the nomsal Torward  bias
ound in pll Class I transistor out-
put cireuits. The next point 1o
notice s that the two dutput emitters
eouple to the spoaker via a 40U0LF
electrolytic.”

“There™ a L2k resistor coupled
Lo thil speakor as owell" abserved
Dick. “I1s other end goes to the base
of the OCH]"™

“That resistor,” sinled Smithy, “is
the collector load for the OCEID.
Since the resdnlor is connected to the

ker, its speaker end goes posi-
five and negative in sympathy with
the af. volinge on the collector of
the OCHEID, so that there's virlually
a constant voliage across it all the
time. This is o useful feature hocause
on large pegative excursions it allows
an adequate base current to flow
into the OCSL."

"Why, so It doss” sald Dick.
“Gosh, Smithy, there arc quite a
Tot of crafty ideas in this cirouit,
dren't there?"

“It i an ingenious arrangement,”
agreed Smithy. “Lel’s look next st
those two 336 resistors in the out-
put emitier circuit. These are usd-
ally referred to as emitter stabitising

tors. Allerpatively, wyou ¢n
lock upon them as current limiters
which prevent the oulpul transistors
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fram ing excessively high cur-
rents. They funciion in conjunetion
with the resstante belween ihe
bases provided by the thermistor
and the 5611 resivor,”

"What aboul that 200:F electroly-
tic and 4,741 reshstor in series 1 psked
vou phoul At the beginning 1™

NEGATIVE FEEDBACK

“I'Ml be getting 1o them shordy,”
promised Smithy. “Bul, belore 1 do,
ke a ook ot the kil resistor oo
ling the junction of the two 330
resistors buck to the emitter of the
first ACH2T. One of the funcifons of
this resigtor is (o allow the de
operating conditions 1o be stabilined.
As we've just secn, it's necessary for
the junction of the outpul emiters
o be at hnlr-hul-tarﬁ vollage. Now,
the potentinl aut that junction is
controlled by the porentizl on the
buse of the Arst ACI27. Indeed,
you've already seen how the out
emilter potentinl drops when, doe
to n fauli condition, the potential
at the base of the first ACI2ZT drops.
In owt circuit that base potentiod is
controlled by the 12k redistor
which we replaced, and by the 22kil
pesistor Below, The base potential,
in ity turn, conirels the potentind of
the ACI2Z7 emiter. If, for an
renson, the emitter ol the first ACI2
tends to go positive so also, by an
amplified amount, does the collector.
This causcd o further-nmplified ex-
cursion, but in the negative diree
fion, at the collector of the OO,
with n aimilar excursion af the
autput, transisior emitters. Thus, the
originnl  positive dmn&n_ at’ the
emitter af the fist ACI2T becomo
cancelled out 'prf an amplificd nega-
tive excarsion fod back toit via the
1K resistor. The ecircull similarly
stabiliscs  (sell  agaimit  negative
¢ at the emiter af the fimt
ACIZ7

Smithy paused and drank deeply
from his g
"Ax you can see, then, thal Ik
resfstor provides negative feedback
af do ond siabilises the whole
cirouit so Tar us doe. polentials are
concerned, 1t also wides negative
feodback ot wf. but, il fhe 1k
resistar wore left in cirouit on s
own, the af, feedback would be so
high that the cirouit nﬂuidn'!rglfa
any useful  amplification, at's
where the 2006F electrolytic and
470 resistor you've been mapging
me about come in. Al ol these farm
what is effectively a polential divi-
der with the (k& resistor in the
upper part aml the 4,70 resisior
below {(Fig. 4), so that af. negative
feedbuck, whilst still present, is con-
lidﬂﬂh?’ reduced. To be pedantic,
Hli:rmll be tti:nre mrra&:nm hgm4 _;n
process by sayi Tt it
resistor  passes i:rgbm:k curtenit
which would otherwise flow in the
emitter of the (it ACI127, becouse
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T amiifar
of first
ACTET

Fig. 4. Ar audio [fregiencies,
negative leedback 1o the emittar
al the first ACTZT is effectivaly
applied In'the manner shown here

ihe eifect is more in the nalire of
u currenl opergtion than o voliage
operation. But the potential divider
concept should enable vou 1o initi-
qil¥ grasp the ldea more epsily.”

“¥es, it doos help,” agreed Dick,
“You seem {0 have almost complede-
I?' cleared vp this cireuit for me,
Smithy, Theres just a couple meore
guestions Cve got (o pul o you.”

“Fire um‘li{;'

“Whnt's t 2,00pF eapacitor
between the outpul emitters and
the base of the OCRID for?"

“It provides lop eul.” expluined
Smithy. "Or, to use the more posh
expression, ‘tome correction’.
output_emitters and the base of the
OCHID are ot of phase, and so the
eapacitar is in a fmiqumcrmlwm*:

negative foedback loop [t feeds
back more signal at the higher
#7000

frequencies, where ita reactance is
lower,"

“Well, thm's umple enough”
remmrked Dick. "Finally, what about
that 3304 resistor  across  the
speaker?”

“Thit resistor i not jist dcross
the speaker,”™ Smithy corrected him,
*“It's connected weross the speaker
and the closed-cireult phone jack
thats in serics with the speaker
18 purpose i (o prevent excessively
high wl. voliapes appearing al the
output emitters i sameons should
plug in high resstance phones and
then turn the wick up. Yoo wouldn't
need the resistor il the phone jack
was omitied wnd the speakor con-
secled directly (o the 400F elec-
trolytic.”

HOME CONSTRUCTOR
VERSION

“Well, it's certainly a jolly useful
in{uILn amplifier circwit,” remarked
Drick.

“What 1 find mildly surprising bs
thut  you, a8 o service engincer,
curry on i though you've ‘never
seen § before,” stated Smithy, “It's
an extremely popular circuit among-
st sel-makers and vou'll fnd it used
in a lirge mumber of portable tran-
sistor radjos, as well as in more
powerlul mains-driven sets amd eat
radios, Waturally, the transisiors In
these ather opplications are (ypes
cheden Lo suil the wisk  ouipuat
required. Alzo, différemt munulac
turers use difforemt makes of tran
siitor wnd they play about with
component values and minor gircuit
detatls sy well 1 shouwld mention
that there's n lews frequontly em-
plovedd worsion which sl has the
complementury  ouipul  (ransistors

()

Flg. & I the circuit of Fig. 1 were used for @ home-constructor

project, it would be advlsable to have the base bias for the firsl

AC127 adiustable, using either the method ol fa) or that of (b).
All fixed resistors may be 10% lolerance
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but which has fesdback coupled
back 1o the base of (he driver
transistor.  ‘With our eircuit  the
driver is the OCHID. In the alterna-
tive efrcuil the first transistor is then
just an ordinary af, amplifier and
dosin't enfer the feedback Jo
Returning 1o the cireuit m  thiw
service manual, 1 most point oul
that 'this has no  adjustment for
ulescent  de  outpul  potentisl
Such an adjustment s provided in
nﬁll.r ¢ I Inh:li ol i;tl using (he
reult, and s piven by replacing
one or other of lE.I'm base bias resis-
tors: for the first transiEtor by a
i polentlometer and  smuller

aod series ressior, (Fig, 5, The
Erclul pot js then adusted o give
alf-ballery voliage ot the junction
of the output emitiers, If you were
thinking of making up an amplifier
like this ps an amateur project, 1'd
delinilely advise the inclusion of n
press :Em for adijusting the de

lentials in the circull It would
¢ difficult to gunrantee that these
would be correct using fixed rediston
vnder home<constructor eonditions,
Also, you could replace the resistor
nnd thermivior [n' series across the
cuitpt bases with & 2000 presct pol
(Fig. 63, this being sel up o give a
current in the outpol tmmistors of
wime SmA or o under guiescent
conditions.™

"What sbout matching the oul-
put transistom?™

“The  beauty  of this circuif,”
gnid Smithy in reply, "is that the
outpit transistors don’t have (o he
closely  matched.  Thuis  because
they bath net simply ns emitior
followers, I you'ne unjuck enough
i use two badly mached s
e, vou can still  geard  apains
distortion by increusing thelr quies-
cent corvent o hit®

A TOUCH OF CHEER

“It's certuinly nn interesting cir-
cuit,”™ maid Dick. “Thank you very
much, Smithy, fur giving me all e
gen on i

Smithy Iooked smspiciouly ar hin
Esajatant.

Fig. 6, The thermistor and 565t resisior of Fig, T can bo replaced
by a presst potentiometer

“You're getting very polite all of
a suddenm, aren’t youl

“That's because,” replied Dick,
“toduy is Chrisimas Eve and this is
the Season of Goodwill 1o all men,

mate.

*Well,” chuckled Smithy, "I must
admil that I'm beginning to feel
all festive agnin mysell now. Any
more technical guestions?”

“None at all.

“Hoaray."

The Serviceman, frecd at last
from his technical responsibilities,
gozed nround the Workshop with
eyes that were more ready 1o
apprecinte Dicks eardy-miorning
andeavoins,

“You  omst.” commented the
Rerviceman, “have put quite n lot of
»I'-::rk inti priting up those decora-
tions,™

Dick looked lovingly al the frojis

of his Tabour

"The wordt purt,” he replied,
“weun  blowing up  thoss (laming
ballogns. It nearly  creased  me,
muostering up all t(hot  pail  first
thing in the moming,"

Smithy turned & [urther approving
plance nt the dJecorations, then
stoopel down and rummaged my-

steriously in the copboand under his
bench. H:m:m:d up, and there
wan the ul tinkle of botile
ang glass.

“1 think,” he remarked as he
carelully filled two glasses, “that
a Hittle something 1o celebmie the
coming of Christmas and the end of
work s now called for. Here you
are, ek miihuy. and let me wish

YU & i CHristmas. {0
with it a.:?wdf'w ¥
“Thanks, Smithy," said Dick

warmly, ax he sipped at his gliss,
“and the same to you™

“Thank  you." replied Smithy.
"Well now, let's be upstanding lor
our special anowal toase,”

The pair stood and beld up their
glansea

“Let we™  announced  Smithy,
“winh n really Hoppy Christmas (o
all the renders who've put up with
our antics during this last twelve
mrmlhll;. A trily Merry Christinas (o
wiskd L™

They both drank deoply.

“And,” odded Dick. “Let s end,
as we have done on so many pre-
vious Christmasses. by sayibg ‘Ciod
Bless Us, Every Onel'™
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