“Ah sand Bonanby Blissfully, Cihis
bs 1w ba " _

He leatel Tk on the park henoh
wned survesed the seene In fromd ol

him. Io the Jistamer o cluswer of
chindren plased arowimd a pgroup of
awimn amd o <ide, The [ar cormer o
Ihe ek was when up by oo crickel

et ard the oecoswonnl thuwack of

1 and ball neached his cand wownln-
lngly. Lweily, he watdlnd fhe plasers,
roesming aclls oy e Tlme wlich el
between the hitnng of the hall pnd the
instan wlheh  the  pesuvlian  sousd
Pl Bbs moms, Bombied By e warm
Aupust afvernood snshine. he chosed
his ¢yes U Gell inlo o stmte oT philo-
wophie rrediatio.

“Stap e, Caie # voice heside him,
Ive ovaby gost to leave [ o bis oan
for tive owutes Jamd e damed well
falls wsloep,™

ZN414 RECEIVER

Lty opwetsead (s eves und laohed
ior tmbl v i Al hilx assialant.

“ fen e asbedp,”” e stated scath-
ingly. “As il happens, U'im pondering.™

rPondering T Qo what M

U e mpsierics of b replied
the Ser wemon Faltily, = Dy you reollee,
Divk, thal we are. wvery ope of s
a1 Afves of lime ™

“Hlimey,"”  rearked  Diek, -
pa*ﬁsrgd by ihks mleligence: “In whal
vy T

'

Well,”' sud Smithy, ©Whn e
batsran in 1 pame of cricked over
these hets the ball | wssiine that 1 sée
hifh ot the exact nskand thot Be dogs s,
Bt 1l Jup'l. becase the light rmvs
refegied frah im (ahe & {lnHo liee 1o
ceach my cycs, then agar, 1 1 ptly
on my oars o judpe when be hits L
hall there Bs, r-:luli-ml‘;‘, u very lurge
ime lag botween his Hhting The ball
i6

and my aural perception ef bis doing
ey foeen the brtsmon bnsell iwn'
wwgry 0F U preclse imsinat 2t whidh
e his the hall, becsipee the achisalion
fram his hands tokes o0 least o (raglion
al o sevond Wy rdye ] theough bis neryies
pp 1o hia braln,™

“1 dewn'] think 1 ke the -soumd of
ihis," corusented Dick uneasly. I
»ON Ty vOOr argument b it con-
clusin, everyiliing happens n ad vt
of wur realising i,

Tl pumely 0.7

“¥ou shouldn't dwell an things like
that,” stated Dilck firmly, ~Myslcnes
are bt keft as mysterss Anyway,
tiere are the loecrednik.™ .

Abtuptly,  Smithy  turned s
|hun;_?h-ia fcom absiractivns wy pgllles.

“Hey, | saiid walkers™

“Thay Jidn'l have oAy walers
They've only gor these ones on shicks.”

Silling wp, Smithy ook the ke
cream from his nssissom and leokcd
ul.it with disfavour,

“Mothing's 1he samg as it used o
b, he complained. “In the okl doyk
vo could ot & nice runny water with
u hit of teilel popsr pud round |1 s
s didnll pel (e e-lream on sounr
finpors. Mowndnyy, i's ull these (hipgs
on gticks, What nourishment s there
inauich?’ _

But Ihere wos ne reply from hid
uskltinl,  who  was  alredcdy  bumily
erigageld i lichipg away (o outer
layers of his ice-cream. Smithy -
coecded 10 do lkewive, When he was
alwruit holf-wiy through the ice-cream
he glunced o Bis watch. thon producod
2 rather large plosie cose from his

et. This hay three knobs on the
T Ok A, .

“Whan's thet T Juerled Dok,

“qust = radic v knocked up™
rephicd Smlths. "1's realiy o bedside
agi, But [ thought I'd bring il olong

As is their habit
in August, Dick and
Smithy take time
off away from the
Waorkshop to enjoy
tha dual pleasuras
of fresh air snd
sunshina. But not
to escape from
mattarg electronic,
for Smithy takas
advantage of the
braak to eaxplain
the circuit of his
badslda radio re-
ceiver incorparat-
ing the intagrated
circuit typs ZN4A14

w|th mp teday [uat 66 hear the ews,™

$mithy consulted his wawh oncc
migre, wwil on Lhe rocpiver and
ndjustéd 2 tuming contrul. Almoest
imrediately the Ridio 4 time siensl
begamo audibie, 10 be followed by the
RARDUnCCE recounting w dimmary of
the <day's sirfkes, dethonstratiens, hi-
jackings and FiaT.

M st the same old Things,” grunted
Dk, as Smithy switched off the rmdio,
"o boring the news is ihese days™

The pabr ronemed w0 their 10e-
creams.  AflSr  SaHE  Aements, o
thooght tecured 1o Drick. He iurned
1o paamine the rudio recéiver, whith
Smithy had row plecesd beside bim an
fh benech,

“Is there anything pocoting aboul
that set Smithy ™ he anked curigualy.
] cAn't e YUl spendh'zin your Time
mnking up o conventionn! rodins when
you've gol plemy of manufoctured
ones ovaitable 1o you™

*I1 ix oo bid unupunl,” mophied Smithy.
“Aciunlly, u's 8 sl which incorporaicy
the Ferrunti ZM413 int el ™

“Tiwe ZNI4, ch’™ repeated Dick,
his miéres] aroused. “1so'l that the
intepraled circuil which provides alj
the r.i. amplification, togoiner wilh
detecikon, foF an 2 m. reechet ™™

“It e <@ Smithy. "In its
simplest Torm the ZM414 e be
emphoyed in & gireuil which requines
only oo resister, wo fined copacilors,
et ehrphone and 8 forrle rpd asznal
turmd  circpit. Wabl onnl Pee gom
through this ice-cream and then I'l
show you whal 1 mean,™

The pair Anfshed 1heir ice-creams at
about the same mamoni, after which
Dick 100k the 1wo sticks pod pieces of
wrzppipg poper and Jeposited them
in @ nearby fitter bin, As he reluroed
to the bomeh he nodiced o very scrulfy
old mwn Just enlering ol the park gate.

RALTHY d F FCTROMECS COMFTRLEZTON



Than ke glunced cuice more el Smithy's
rocoiver, and the Infer onde more ook
ups &l hirt aflention.

Emithy had taken 8 plece of paper
frgm his pockel, and was skziching oul
& circult on it.

“As W happeng™ he repariced, vl
had Lhe circuit of the receiver on ma,
but before { get down 14 e jel me
show yout the basic ZN3 4 circuil.”

Smithy showpd Dick the circuil ha
b jusT drtwet, (g LD
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Fig. T The ZNEI S imtegratad

cireudt may be employed fn x

bagis pircull &F the type

shown heree The asmphons

shauid have & o Iedistance
af 25T or mare

“¥You cuuldnt,” he continued,
“have nnﬂhm;mmpl'cr than this. The
ferrvite netial font be a v wwve
type and the al oulpul Mrom e
IMNATA 5 soffiijentdy high, a! around
30 millllvolts or rmore, to npecpis &
msngskly sensitive corphone having a
suiiable nhpedarnce, Or, ol course; $he
carphene (an be repluced by o load
resblor and the puign fed io an 8.0
mmnplifier which then drives o speaker.™

"It thal-cese” said Dick, “who
you'vt oI R ¥Yoof reeciver ot
obvtmusly be g IN4I4 Toflowad by an
umpltl'urnnds

“You' n: rJ L c.nnl'rrrul:l Smithy.
Mo r‘:&i naihing Fa,rth:ula ¥
mmchms mn mm:mg an a.l. arnptificr,
witd. 1o | ed 10 Concentmle on
making an Emplifer which was prepy
ocll as simnpla as il could be. To my
way of ibiiking, the very simple
circwil around & ZM414 should ht
wonplericntcd hﬂr an admost r:qunl]}'
simple 4.l amplifler circuit, and that's
whal 1"ve n.ttl:mpmd o prmrnde in this
radic af minz {t docan't have as high
wn a.l, outpui o :rh:.- mual mperhet
doex, bunt it qan pive adequute volume
far o bedrogm or -8 similarly quie

ALGUST 1o

face freum the lochl mediom wave
AC siafans,™

LOWY SUPPLY VDOLTAGE

“IT the cireyit Ix b0 shmphk.” msked
Dlt:k “rould it ba made up 10 give o
‘IE' iniature i T )

it could,” fed Smilthy.
”Hutidmummnnmrn such a cortse
ey hmuld thent have 10 o
l“:r_'.llm | rpes andlhrswuldhc
rathor RIS, This Cifvuit werks
bear with n speaker having 1 cone
diaroeer of sbowl 4 lnches or more.
When 1 teied it out edteir | bull H |
connecled it o an 8 Inch s ok
housed in & proper cabinet. snd | g0t
?um: g il uppm:mh‘rn valume leval
ram this. Anyway, I'll now show yvou
e compleie cireuit.”
Smithy lumed ‘over iho shoet of
E:_Eﬂ ofy which he ki skeiched the
Ic Z™N414 clrcult. The circuit of
the rectiver had almady bren drawn
on 1he olher sbde, {Fig. 2L
“Rhow e, remarked Diek. “The
hﬂ'a:P' muppty. i1 oaly 3 wolts in this
cipeiie™

“Trug,” agresd Smithy. '"The -
fled  supply -v.-n'rll.gr.- Fooripe I'n::rlmifw
IM4Ald s LY 10 LB wolrs, with 1.2
wplis’ r:cnmndcd Try thie ke,
The cyrrenl consumplion {8 ifny,
beiteg only 0 3mA byrvicel and ridng to
OoSimiA under a.lmng signal oo

swwemy  reasonable, cherefore, [0
:.uflplz.r Lhe ZMN414 t'rum ore 1.3 voli

| af the katiery #nd to use (he Tull
3 volis feom this and g sccond 1.5 voll
ﬂﬂl to supply rhe of. nrnrﬂiﬁ::r The
fact 1hnt tha volioge DEross
the base-ErmiLter junr:l.mn of a sllicon
trensistor i orodsd D6 w DT voll
them snables A wery simpla amplifier
to be made up, as 'l explaint 1o you in
more detail ehar ly,"

“Well,” remarked Dick, “rha circu;e
doesn'| seem to be particularly compli-
rated,™

I oY, sakd
gcring thas we nre 'rhmkma;
2 X vaolt umply the besi :hult:: af
speaker impedanca i 30, There won'y
be mugh a.F ogrpul voltege avilahlia
so0 we'll oblain (he grealest ouipul
power by using the lowest stnpudard
speaker Impedance, I the twe aalpul

F “MNow
n iz
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|
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Fig 2. The ciroult of Smithy's mediom wave radis IMCOricalng
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cmilters are uu hall supply voltage
Ihe whsere af s|pnal we can dsdline
for the moment thas they are then able
o Bwing pusitive and negalive by ap b0
nearly 1,5 wolm, Thia vorresponds (o
an romus value of aboot | valt, BNow,
the r.m.%, pulpul ET is equal ho
valtege squurod divided by spoiker
Impedanie, and the fgres Uve Jist
mentioned poeint to an outmul af a
ithird of it wnll. In pacilee Lhe £ma,
aaipt power wilk e luwer 1han (his
berause the two ouipul emittors we'
be ghle to 5w |pg posilive and tive
hy goile as dmch as 1 sysu and
hevause There'll be a smdll loss in the
| 000 F capacitor coupling the emit-
ey to Ihe speakes, | would gucss that
the muxiinum oolput power i al the
order of 250 milliwalts orso” .

“Eweny that,” remurkoy] Dok, “isn's
o be speered at, | see thar yon've wsed
power tronsitors Iype ADISD and
AlYibX Tor TRI and THRY o 1he oulpuy?
sty Aven’l these reibor lons lypesr
Far wse in 2 fow power stage like you©ve
gt hene”™

“They ore.” wgrmed Smithy, “‘ond,
i foet, they're conside rubly under-rumn,
| had spme difliculty in scfecting the
vl Pl trangisiems when 1 wds working
oul the cireife. To siart ol with, the
aulpul (FApsistors musl be petmekam
us there just isnt enough supply
voliopr aviilabk t atlew  sihicun
Irpnsistors. wilh 1helr edailvely high
brsc-erilter yoltage dropr, to be oeed.
Moy, in Iheory, e ouiput cmiticrs
shouly be capable of applying 1.5 volts
os A2 and thit cartesponds 1o
an autpol cugrent of talf sn omp. Als,
iIF an excesyively high signal werg
applicd fo the ourput sizge, clipping
cowld cduss Lhe oulpyl  trenfkinrs
ta wndle what ki cffeclively a square
wase wilh a k=10=peak ampditude
ul 3 wilis, Each ouiput  Eransisior
wauld then dissigsile o permacr equal
1w LS vl miuhiplicd by U5 amps,
ur 750 milliwatis, Tor hall (he time,
Me overape  Jdissipation  for  cach
tronsiskoy would then be 375 il lliv-alla,
These theorenoolly  possible  owfp
cuPreivls el pevwers amande o d licf e
unhumpsy pbassl  usiig sk |Fer dnios-
istors, kuch as the ACTAT amd AL 28,
So | decided to PRomp T 1he ARO[
amd ALDIAL even thoogh they would
e s Far below  heir normal
dhissipution level, Since 1hi Jesign |5 mol
oteridest b he Tor a minlotore mdis,
ligtle is kot by wxing B lk e iTonsislone
The ADIAL amd ALDIEE do not peed
tun b bk 1o et sigha”

“I momicn,” remarked PRck. "'rhal
vou haven's filted dny series TeAMSTOMS
in  the oulput  emliter ciroats Lo
coruntetacy thermal Tunpwey,

"Thete  sn71,"" grinaeid  Smithy,
eough vkipad vollage available te
allow: such resisiors o be cployed’
Also 1hats onmher of the margita!
reasons which caused me 1o use the
ADIN] gad ADIG2. TIwir Gises are
lorge enough 1o keep them coob in
normal working, ond in Lhe wery
uniikely ovenl of thermal muneway

nctugtly  1aki plwe  Ihey  almest
certainly “uull-ﬂ!n'l WG o Aty harm
nmvwny. Aolh types, ar capable of
pissing curfienis up o 3 amps, dnd all
they'd o under thermal runaway
condiliond would be wo run the mipply
buttery down very qubckly, ™

FEEQBACK CIRCUIT

A shadow el aeress them and hey
[meked up, 10 s 1hat (he unkerini olg
mun who Dick hndﬂﬁgaullcd it The park
gale wis aew shaffling past, Al this
closer mrge, Drck was able 10 cxaming
him in greater defuil. On his bead he
wore 4 cipth can with o mpged brim
whilst, lower dowil, Thick nofzd o totn
atid rugyed jacket feom ome pocker of
which hong a repalsively filthy mg
which presumably served the funstion
ol homdkerchief, Crumpled and din-
srainead  Lroosers aougmented e ene
semble, which was complensd by dust-
laden shaes, 1he sole of ome of wiich
flapped up pod down s i owner
shpmbied by, He was mpllering

ishly to himseil, and u lerge drop
mg precotionsly Teom e ond of his
rhrbse!

Rick and Smithy walched the old
mun 2% he provecdet shakily aiong the
pork path. Eventuzlly. hie pesssd ol of
carshid, and they Lore their gy awny.

“Whal o JdiEgusting old man." said
Emilhy. .

“l‘lr.u}'.“ apreed Dick, “"He ponged
a kit too, dido’™y he?™

[ think o' a wamdnlons sinle of
aflgirs,” commenied Smithy, “lelting
people liks that into public places.
Anyhow, ha's pone past mrw, Lhank

so for™s fargal aboul him.

bt were we talking obout 7

“You were deumbing the owlpuat
slppe af your radio.™

“Wos |7 Oh ws, ) momember now,
Well, &= | wus maving, | Jecided afier o
It of IImugrhl to choose the ADIE]
amd ADIGY ax  odigrirl  IEFLSRIStORS,
Both of these bave o minimem currend
gin of B) wherenpon, oF they gt 10
pass pulpul currens of bl an amp,
they toed & minimum base dre of
] am amp divided by B0, T worka
ol &b just et AL 1N consoguence,
Hie stamdimg cucrent m Uwe collestor
lamd Gor dfever (ransinter TR2 heeds
1o be guile a2 bin higher than 1his. The
cotlegtor Load s B4, and 've given 1
valug of N0, Auuming o vallape drop
af .5 wolis across ks rosistor, the
cufrenl which flows thrangh 11 then
works opl at jusi a litle jower than
NmA. e pracieee it's about (A,
of 50 horuise pome of than 1% volls is
dropped in RS A current of [EmA In
R 5 s guite high cnough in prasice.”

“1 e e Dick, '""that
you've bualsiripped the tap of R4
tes the Eower ternoinal of the speaker.™

et apreed Sneilhy, Yoo moy
Feperiber thil we were talking abuoul
a.l. nmplitier mulpuot stages und Bool-
cimpping during our el pen sesb,
s wee don'l need Lo po into thint subpect
all ovier ggain, aparl i saying thas

A0 & ELFC TRATH IS LS TRICTTOH,



Ihe boolsiapping cavees R4 10 have g
much higher effeciive resistunce 21 ac.
than it physical value of 326.™
“Fa&ir " oseid Dick. “‘Mow
what exactly do TR and TR do™
*“TRI,™ icd Smithy, "sols &3 0
current amplifier fesding into TRL
And hete we come lo a poinl which |
e i o S
ery 7 the preasny I
TRI and TR2 aro silicon trancistors,
which means that there s B vollage
diop of 0.6 10 Q,7 volt across their
base-=mitter juncticns. Thus, rhe voll-
miu; thulb-unfTﬂ B about 1.2
0 14 voly positlve of the pepative
nrp%lj.* fall. Megative lecdbock i
zpplied from the culpriil emitters o
TRI baso vis RY and RE, with 1he
resuft (hut the curpat gmitters are also
held at around 1.2 10 1.4 vo|s positive
ol lhe nepiilve cail, As you can see,
(hls voliage is quite chose ta the haif-
rupplluru tage. What ha here s
thwl nifemptis 1o gmull the ootpul
Eu'r'nlium up to 1h=ﬂ3n;ﬂh poshive tai),
| AR $000 AS sufficionily
ilive for current lu‘guw inter the
al TR1 barh TRY! and TR1
oonduct amd bold them at this level
The ciecult (s thett in & dinte of balanpe.
H, for any reasem, the ourput emicters
Wel temiiive, base ocurrear i TR
would [horeasc as ofso would bis
solbector currept sfd the colloclor
aurrent of TRZ. The increase in TR2
collector current would then cancel oul
the positive excurston of the oulput
emitters.” {Fig Jin)}

{0}

“Rlow g, renwrked Dick. **Thar'y
o bl al fuck, Smithy! fust by using o
coupie of silicon ramisboss in g vary
simple g.mllalifﬁn: circuil you ¢an
antomatically sai up the aptput emit-
tere really close to hall-suppiy voli-
H

“Yes, its an eniremely foriunarg
stle of afmirs,” pproed Smithy. “In
iy 421 1 fAnd thal (he oulpul cmiriers
aciuaily %it ot around 1.4 woliy. They
zo alighily more positive as BT inseris
inorg redialance fnia elrouds bot onty by
a1iny amotnL "'

“Now, thar's sormething clse 1 was

0 10 ask you aboul™ md Dick,

'hat & 1he iden behind moking RY
variable T i

“HY i the amplilisr volione con-

ital,” said Smithy, “The feedback
sirmit which the owiipwit girditors
al hal{-supply vollage is a u.c. arcange-

menl, and 1he feedback nenis wl
d.c, are aat BT and RS on (hebr own.
But the ne. focdback circult is gquite
effetenl, because at audio Trequencies
5 has 8 fow {mmiedance. The feedback
vircuit becomss g potcnilal divider,
wih RY and R6 lforming the upper
armn, &nd the lower arm heing given
by B3, the putpuy Impedance <l the
IRl and B2 (Fig. Aib).)

“"Won't the mpur.impedance of TR}
bose elac be in the lower arm of the

potentint divider?”
“Ir will be™ confirmed Smithy.
“Hawever, It will be wvety much

higher 1t wveiue than the nesistive
camponcnly and the output impedonos

Ta oadput
i tipy
i
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ul the ZM414, and it can be Ignomed.
5o alse, incdentnlly, con the reactance
of C3, which s of the order of 15kt
st 1kHz, When RT is el 10 insert
mINIMUm rERisimage intd cirenil, the
uppet arm of the potentiol Jivider is
given hy B6 on [ own, The very hi
Ieved of lecdback at the base of TRI
results in the of. mmplifier stages
huving almost rere galn, When RY s
@1 10 inser maximum resistance inta
CHTUl! the ufmer aym of the polential
dvider i5 given by R6 in servies with all
of RT. and the amaunt of lfeedback [
neghigsble, Under these condions the
amplifier = working virtually &l ogt.
RT offers o very smooth control of
valuine, The migimum valume posilion
being given when il fnsern  wero
resisiance inle cirgeit, and the magi-
mum volume podilion ocuroing when
it insers full resistapce, A log pal i
used here, amd it ik wired so that it
iS¢y inCroasing  resisluned oS lls
indle is turned clockwise, B desined,
5 can be & pol fited with 2 douhle
poie swilch, and the lntior can then e
the an-off swlch, 52(a){b)™
““Why <id vou put R6into clrepid '™
“To avead the situation where thore
is z¢rp resislance bevween the oulpul
emuiters amd the base of TRL™
explaingd Emithy. "“Without B& The
al. smyes would end to g0 inte ¢l
otllatipn when BT alider i right o
the minithum reststance end of (s
irnck, R& provents this happenioe ™

ZN41d OPERATION

“Well," remarked Dhick. “that scems
0 have (ho af amplifar part all
bt up 'Whnt mbout the coupling
betaecn the ZN414 putpur the
tase o[ TR

"Things are preity sicolghtforemrd
here” replied Smivh. "C} and C4
are rd. bypoess cappcitors, pnd C3F
i% 8 pinstic foil 0.k coupling capacitor,
Redisioe B3 i5 pori of the r.L flier, and
il alss provides part of the cesistance
meeded in the lower o of the ol
otpative Focdbock potentint divider,
{2nc important praclical peint is 1hat
3 must be wired very close 10 the
exrth aml oulput ltod-outs of the
LM, IT it isn', the 2414 fonds 1o
become o dittle unstabla; which isa't
sipriging, of ¢ourys, when you con-
sider the fonlostc amouat of gakn it
ts 1l madio frequencies, Alsa, input
wirling shauld be kept wet spaced from
quipul wiring."

Ay Dick tumed 10 100K opoe mote at
Smirhy's circui, he noticed womezhing
uu.'t‘g Ihn‘nrn?sr nf}:iﬂ ml';n e

“¥e s, sntithy,"” oo [
i !nﬂﬁh'ur Ihl:rr.:.'l"
~Braithy glaneed in the direction indi-
mded by hus Rssisiznt and siifaned,

"Why, Lhe dirty old man,” he -

iy,
“Shocklng. | cafl L™ said Dick,

“ft dHin'l ooght to be olbowed,™
1.'3!1}!51 Smithy Aemly, "Guile disgraces
[T1N

“I've seen everything aow,™ pro-
5

nounced Dk senisoriously.  ™Jusi
imogine it. going through he litter
bins ke thar. 1 stppeose be's logkmg
for semps Lo oat or somwething.™

“This & & Wellare Siate,” rotaricd
&mithy, “and there should be Ao
neceszity for behaviour fike thar 1
with he wouldn'l keep hartging aroond
s here, though,™
DI"E}J* lets Io “I &brnul_hlmi.:‘ sinted

Wk, pu uily urning his gaze
bach 1o the circwit of Smithy™s re-
calver. “Whal s thewes grrmanicm
dindes for al the lop of the Tki}
residwor?” (Fig, 4,

5y

Fio. 4. Swiich 5] and diades

AR A A bog B 1

supg tp e pg
6 the ZNAT4

"They're [0 cnahte differenl ruppl.'_-r
volrtges 1o be applied (o the Zndl4,™
said Smlthy. “This f.nl:imlfd l:irv:tlﬂt is
e cniitive 1o su VD
chgim e wteTh uh-umm;.% nmlulﬁ
virlts, | Fouened that, if the supply volia

= 0 the high end of this range, Inc
EM414 terds o begame a Intle chitpy
and 10 give helerodynes on either side
af the moelved slgnal. with the rsull
thatt tuning becomes rin e the sarme te
the ruming af n Ll reeciver with the
reaction, advanced o bitje oo Tar,
Reception of the more powerful
titions i «ill possible wnder thete
condilions, prestmably  bevouse (e
a.g.c. aciion i the ZN414 decreases
it pain wheh e signel is propetly
tuned in and therzby takes iT just be-
|ow the oscillslion oinl, When swilch
Sl i ab s righue-hand eontage, the Full
1.5 volix from the ballery = applied (0
RL IT S1 i set 10 the middle position
the vohioge applicd v B2 iz 1.4 vohs
minus 0.1 10 0.2 volis d in
diske B, Seiting H2 o ithe leit hand
pedition puts both disdes B cirepithnd
Ihe supply vollage drops by anoliher
] o 2 volt. Haviog the digdss in
serics doss not affect the Toad resist-
ance ghen by B2 10 anv gredl exient
becausa, whilst he dlodey drop the

supply wvalinge. the resistance they
resenl e chrcuit [@ only their low
areard Hope regiviance. 1 Gnd 51 is
very Laeful for ;elunf up the Fh414 mi
just the right supply woliage far n
prurticuder staifan. It siso calers for tha
siIUAMION given when the batery voli-
ege folls with oge. I've showm 1he
digddes o5 OAH in my circoil, bul in
pmctice almost any germanium diodos
could be used here ™

“That se2ma to be a jolly good efr-
cuit appreach,”  commenled  Digk,
“Whai ubomi the ferdte rod oerlal™

“Any medinm wove ferrite rorinl
cin bo used” wmid Smithy, "' wied &
retdyeswpund serinl and samply con-
nocted its tuned winding into clmuit.
The valup of C2 ix that required for the
particular weral belhg emploved and
would, typically, be J08pF."

"Mefow nboUE Long waves?™

“*1 wouldn't recommend (his recelyer
for lung welve roceplion,” said Smithy,
*'unlees H is to Be used tn an area where
the Radio 2 sigral on (500 moims
comes in ot preny good  sirength.
[ncidentalty, whifst lnll:imi: about long
waves. Lhere's one point | would e
o bring up. Readvwnund lTerrite rod
acrial nesembltes for mediom and long
waves normelly have the nisdium and
long wive coils separate. Il o con-
maciion is made io the long wave coil
s gulie possible for it o tesonabe,
wilth n own -self lamce, at B
frequency in the medium wave hand.
It mris g ky Lhsovpiion tuned
circutl and considernbly attenusbes
maliurm wrve sgnabs Fricked up on the
medium wave cofL™ fFip. 5,

Fig. & N s possible for the

fong wave funad winding on

a farriia rod to reronste, with

f9 gwn self-caphcilance, at

frequency in the medivm
wavs band

“That's awkward” commenied
Dick. “How do yau know il the tong
wave coil idoing 1his T

“Hy airmply slipping [ o Lhe fermite
rod." replied St hy, “whereupon any
cifert [} has on medium weve tign
shypuld 4 r- IU's because ol this
abeorplion (rouble that (he fong wive
forrile szripd 1fuped coil B Freguently
shortwireulted n mediuvm and long
wave seiy when modium  waves is
seleciedl. Anyway, we're straying from

R AT B FL T TR CE CORITRICTOR



cur subject. which ix this medlym
wiave sct of my own,"

“Falr gnough,”™ saold Dick, “What
abauyt current consumption

“Is about Jdma, fmom the 3 voll
baticry under qulescent aondiiom
stated Smilhy. "“And il rises up 1o well
over 100mA or more when it's repro-
ductig a IiPmJ al thr maximmn
Yolume lawed,

“Blimey," wmid Dick, "thet's 5 bijt
Wigh, st

Mot relly,” eopliced Smithy, ' Denti
forget thal Ihe supply volings 4 only )
velts, The current consumpitan com-
parcs. quile favourably wilh the usaa
siiyanon in a superhet recziver having
2 9 valt baltery, where quicscent cur-
rent 0 around 10mA, risthg 1o S0mA
oi A6 ot Righ volume levels ™

"Whae sost of bartery do vou
meammend 7

“Probably (he beal buy here,™ sold
Smilhy., " & twin cell wyck lamp
tatiory, such 2y the Mo, B0 made
Ever Ready. I you pull up e ca
board 2! the lap of this baftery jt's
quirs gy 10 solder a lmd 10 the in-
ternal wire joining the Iwo ¢alls. This
Elvey the L5 voll supply noeded by the
ZMAl4, The cdvaniaget wilh 1hese
cwcle lamp batitrice are thal they are
inzended 1o provide quite high currens
for long periods, they beve o low
internal resigtince snd they're relo-
tlively inexpensive.™ {Fig. 6.)

Eﬂﬂpﬂi ramad

Flg. &, An Evar Ready No, 800

Datfary, or agulegisnt, con ha

trad lo power Lhe racelver,

A conngction mede o e

fnlesnnl wia nking ife Isa

colfy provides the pozithve
T.5 voir point

I scr,” commenied Dick. "“Now
there™ only ome final goesfivon | wan
1o paat to you.™

“'Fire awny.”

“"How do yorsetup RAT™

“That's rot 1oa difficule," remarked
Smifthy. "When the act hat been
[L=T)F ¥ou connoct 1he negalive
supply rai to e v lerminal of
tha bartery, and the 3 valt rail v the
positive batlery terminal vis a st
meter swilchod 1o read corrents ol tha
order of 2¥mA, RS should be {niitlally

AULUST

el 16 mifimurm, fesistance, and the | .5
vall ﬂur:p_lﬂ;ml ls not connectsd 1o the
banery. n #witch on. ¥You don't
reedd 10 worry [Fthe moler gives » read-
ing lhat’s 4 fittle lower than the 13mA
I mentionsd earlicr a3 1w current
which fgws thre Rd; rhe Tower
reading [a mecly due 1o the fact that
leslnigiers fend 10 drop & relgthmiy
large vollage ncross mh‘ bermpinake
when they're twitched 10 the higher
currenl renges. Thea gradually M-
crease the rosistmnce inseriod inlo
cirznil by RS until the current reading
mn:rr.au-e:;.J by mmll a third. I, for i
tanee, the onging reading was 1 $ma,
thety B3 43 u:ﬁmlﬁl for a rendfng of
2imA, and 50 on lhwidenally, you
cin't use & skelelon pre-set for RS aa
these aren't normally made for values
below 10003, wnd 30 this resistor can be
& srngll wire-wound potentiometsr. [t
should ales be in resscvmbly gond
condifion becauwse, i 1he wiper 15 in
pour {onmct with the ek, it will

rasenl o high resistance betwoen 1he
guss of TRI and THY, and these
Tanskiors could poss an excessivaly
high current us & reynle.” (Fip, 7.3

Thiz potentla
foitially adiicnied la insert
I8ra IRSIELRNCE TRlQ Syl

DEETINY

Smithy falde) up the ciccult dig-
ﬁilm nl'k rné:’fv:r o r’:lu.mnd it i
e, Even Diick™ enquiring
mJggmwd 10 be 1atisfied Tor the
time bethig, aod a long praceful mimat=
pregcd an Ihey s contentedly Lt the
rahine.
“Hey, guv,” wheezed a tremulous
voioo at Smithy’s enx,
Startled, Smirhy shook himse!l out
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of his reverie and Ffopnd hitneel§ gazing
irde the rhewry Mood-shol eyer of the
disrepulable old man whs hed béen
haunting them during the afternoon.

The old man drew & fultering breath
and brought his faca closer tn
The Servicenien leaned besk ax Tar ﬂl
b could on the bench

"Hmr-r.- er,” conlinaed the old man
purposelully, "got the price ol a cup
nf:uﬂ'u
“I'm nol cortrin if I have,” replied
Smiitliy, eitempting the negr-impossible
task of talking without inhalmg “In
fact, | don't cven knmow how much
cnlee oosis s days, 1 nlweys drink
ten myyealll ™" .
The old man looked st the Sernce-
mn with amte digtaate,
.;Iml&'ﬂhﬂ mmep::‘:l Mmhtl kled.
WO oviET propassd 1o telp me
DHek decidet I:;n- come o Smiby't
rescue.
"You stiould e pshamed of your-
sell”" he eaid sternly, “'going arcund
ing lke this."
i the ald man umed o
mrd:Emlzﬁy': agxiFtont,
" ht coughed bittery, "It'i- all
1 far yau -:-m:? you've EOL
ﬂmnrm b sl L oF gt yvel
Y d 13 3
L 1he world has ¢ me 1

nnmlyhukhn:tnuwmnmnd

“How do you mean, yous life was
WHil:ﬂhT" Ih: Mltzrect
"1 chote the wrong career, ™ Mite
the old man, ~A life of drudgery i al)
I'vo I:.ntmm und all of i1 to na pur-

“Whal career did you choose T

The ald inan, now in dp scstasy of
self-pity, diew hirmsell, Irembing, 0
hag fuctl ht:l]llt

“1 was,” he imoned. “a radio and
TY scrvica sngineer]”

“You were 4 whHT" splutteyed
Smithy.

“[ wvas n radio and TV sorvics
engincer, mne, Juy think of #: atl
those years breathi in sokder fumeq,

iting shocks and Rxing sois free for

O lawa,™”

The old man dmw in a masping
brenth,

“Hut worpe was 12 come, ™

"Dan't tell me" implaored Smithy.
*Juest don't efl me,™

1 vy el you,™ smid the old man.
I was promoted o Service Monager.™

““Oh no,” breathed Smithy.

“50,” went on the qunvering voios,
“pot ofly did T have the solder fumes,
the shoeks ond the in-lews, bul [ akao
b 510fT 1roubles e namdrlwmir of
spares. Well, (hat'y thewtory of my lile,
and now 1 haven't oven got Lhe pricx
ol p tup ol coffee,” .

Hastily, Smithy reach=d inilo his

ockel, hshed ol B tonpencs picds and
Emdnd it over o the old men.
clutched tire coin with 2 muilcred grom
of themks, thon sot off towards |he park
gole. Dick and Smithy walched in
silence a5 he shulfled along 1he path
end aventislly disapnesred oulside the

ghte.

There wes & thoughifu! pause, afier
whilch Smithy veached down absenily
al the park bench beside him, A lrown
creased hbs brow, and, uisdl! ingly, he
lmhnr.l down,

"Why, the otd devil,™ bo butst gut.
"Du i know whel he's done?™
-ﬂl replied Dick, “what b he

"'Hc':: lnr.'hﬂ:l. radio™ snoried

Emilh I'un oe bimn and goce
md nil:c:] mrmd mdio!™

Servioeman riahed Teverishily
lnwnrd: the patk gate avd 1hen staried
1o search Lhe sirests on the outdide,

Hut, as he himsel had olwerved, we
are indeed the sloves of Lime. Jusl i3

apart from rose momens of presogrl-
lhan the future [ hidden Mrom our eyes,
2o also iwd (hwe aberronl old man, in
the Tew mincles voochsafed to hi
apparcnily disappoarzd off the face
Lhe carth

Liaemrl Jackaonf '.-'I-H'r'm:.i:fuw g dne T Vi i Board sl owar
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