formeer, they need to be joined by
a short length of insulated wire
The primary of the TT49 trans.
former has n fesistince of 1 SKL so
that YR is pdjusied to cuime 043
volt Lo appenr acrows il ol ihe re-
guired current of 3ImA. The two
rransformers oller an overal ratio

ol 361,

It will be apparent that il lor
any  reson, the coupling  between
the drain of TR3 anmd the connec-
tion to L4 s of opposite. phase to
thal exisiing in the prototype, the
feadback 1o T1 will be negalive in-
stend of positive, with b comequent

reduction in gain o VR4 o nd-
vanced. I fx wnlikely that this will
ocour il ecither al the alternatives
for T2 s convected s described,
pndd fL ean. b any cisd, be ¢or-
rected by tramsposing the primary
connections  in the «min  circuil
ol TR

e
é
L

.
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Iy justifiable.

Dick looked npain ol the
ticket attached to the Inme malns
ridio on the For Ropair” rack amd
werniched his hend. o one of Dhek’s
tender years the set appearsd 1o by
i very ofd receiver indecd. 1s large
wosisden enbinel hind eallected o con-
sideruble amount of dust, and Dick
blew somie of this awny so thal he
could peer ot the hining dcale, So
far as he could ascertain theodgh
the grimie, the swel was intenided for
long. medinm wmd shior wayes.

Relucinntly, ek picked wup the
sgb, ehrried it over (o his Bench and
plugeed i inle one of the mains
sockets at the rear of his bench. He
teniatively irivd the koobs on the
front of the receiver and found the
one  which was coupled to the
volume coniral and on-oil  sawilch.
He turned | fhis  round. A weak
pallid light behind the tunjng sesle
gave witnms of the electrical marvels
of an earller age.

After ollowing a reasanable time
for warm-up (since, as Dick corroct-
Iy surmised, the receiver hod been
assembled before the junclion trin-
sistor whs even a gloam in W,
Shockley's eve) Dick advanced the
volume contral to jts fullest sefting.
There was o sound from  the
speaker, Dek  tumed back  the
vilumie eontrol and  experimented
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This month Dick and Smithy leave the realm ol semiconduc-
tor devices and iravel back in time lo a subject which Is of
continual interest amongst readers: the repair and rejuvena-
tion of old valve a.m. radios. Dick encounters a lypical
example of the receivers in this genre, whereupon Smithy
is able lo demonstrale the stock faullts lo which such re-
ceivers are prone, and 1o discuss their reclification

with the other knots. The wave
change switch elicked miceharileally
¥ @i encouraging manger, hut e
was no corresponding  soumd' from
the  speaker. The tuning  knob
camsied ' cumor o move  horizon-
ally behind the twning scake but i
had, otherwise, no notleedble alfect
on receiver performance. A fourth
gontrol, whith must obviously huve
been lor tope, shimilarly [ailed o
produce any  audible resalts  From
{he speakor, Dick swilchod the ne-
celver ofl ngaii,

LML VALVE RECEIVER

“Hey, Smathy!™

What's up?

I's this weird rodio 've  got
here,” calléd out ek, “Vee never
seent anything so old and groity [or
apes”

Paticntly, Smithy the Serviegman
pull down his test proda amd arpei
vound from the chassis he wis
working on. A gleam of recogmition
chime oo hiv cyves as he aw ihe
receiver on Dick’s bench.

“Well, well, well,” he remarked
Now, that’s a model 've handled
stacks af times in the past, 1L came
ol just after the war”

"The note tied to JL" said Dick
loking st ile tickel onoe muore, M
something 1've never seen in herc
before. It wiys the set’s in {or re-
pair "Il cconomically justifinble”. All
I've done up 1o now &% to plag 1t in
(o the mains, and it seems o be
completely deml.”

“Egonemically  justifiable, eh?"
repented  Smithy. “Well then, the
next thing you'd hetter Jdo 3 1o
whip the back off and see whit i
loivks like inside.”

Smithy ambled over as Dick took
the mainy plug of the receiver o
of the bench socket. wirmed the sel
round and then removed #s back.
Smithy looked inside interestedly,

“Ah ves” he rembrked. “That
chassis brings hack n few memornes

o me. Almost all the radie =gty i
thise days were foursplus-ong jotma
Ihis Is ene af them.,” (Fig 1L

“Four-plus-one ™™

“That's right. They were called
|u|4.--|'|]||1-|.1||q.. sefs becouse they all
hd Tour signal-handling valves and
ong hi rectifier valve. The wignnl
handfing  valves  were 4 triode.
hevode or trivde-heptode {requency
changer, o pentode L ampliticr, o
double-dlode-triode  in which the
dioded acted a5 signal and age
detectors and the trode as audio
wd. valinge amiphiier. and an of,
ouwtput pentode. This represented o
atock  recviver diesdgn and, 1o be
Pramk. it wsed to work very well
imdeed. This set bs o typical four-
plus-one and, os vou'll note, oll the
valves are on octul hises Vs Al
g0 @ maing translormer, oo,

“Will it ba capable of being re
pabtod wilhoul oo mich expense?!

“0h, quite probably,” said Smithy
“If thete isn't anyihing excessively
wiing with {1, and b has been bepi
i @ reasonibly dry place, it may
only need 8 fow now componenis o
get it working quiie well ance more
From the look of this parbcular sci,
I'd say it hom Degn stored away in
somebody’s lumber room Tor youm
and that that somebody s sudden
Iy decided 100 see whether it™s warth
bringing i back to life hgain."

“Well.," conceded Dick, “there’s
vartainly enough dust. both on (he
cabiset and on  the chassls, fo
support ihat last remark, 1 looks as
though il hasn't been  used  for
yenms™

“Fair encugh,”™ said Sputhy. “Any-
wiy, the fimt |I-|'ut,g 1o do s 1o see
whether anybody's  been  mesiing
abowt i it pnd has starled changing
a lot of componénis around. The
sl will be oo much tronhkle io
bother about if we've got o first of
all pul rght a lot of poor work
curricd out By some ham-handed
Henry in the past.”

"Co Tur s 1 ean e, sajd Dick,

1™
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Fig. 1. Block diagram of o ‘fourplus-one’ a.m. valve receiver

taking a clower ook  jnside the
enbiner. il looks all right above the
ehinguis.”

“Good,” replicd  Smithy, “Let’s
next go through some othar ilcms
which are hkely o maki the re-
palr ol seis of thisv mawre uns
ceomormical. Tor stact off with, if the
pict lias a push-bution wave-chanpe
of statien seleetion switch it waou
probably be best to forgel ahou
fixing il These push-bulton switehes
temed to wear oul mens guickly than
the rotary type and, o my mind,
the replncemient of what could well
he & ponsstandard  pushebutron
wiwileh would incur far too misch
trouhle, Sée, alio, that the tumning
drve B in good condition, If o
complicated mechanical dreive s
ised and li's pone fauliy, the st b
again not neally worth the bhother
of fiNing"™

"The tuning drive appesrs W e
okay,"” remorked Diek. “And the
ware-chunge swileh ‘on ihis set fs o
rotiry one and GF sedms to have at
least a good clicking action,”

“That sodnds  promising.””  coms
mienied Smithy. “Well, vou'd betier
pet the chossis ol and clean some
of thal dust ofl "

Smithy  relumed to his  bhench
whilst Dick memoved the  chassin
froim the cabinel He then  took
from dls comer the Workshop's
bativred vacoum cleaner, in whose
hag at some time had restded dusi
Fromi most of the housshalds {n the
locality, and progecded 1o clean the
top of the chassis. As o final act hu
c-.ruglrd e hime of ihe cleaner 1o
it Blower end and blew away the
final remaining teoces of dust from
el crannies. Oin tuming the chassis
aver, b was pleavanily surprised to
find that the underside was quite
clen, and bore only that particulir
patinn  which s  peculinr o old
radion. He examined the chaisis
underside carefully,

“This doesn't “look too  bad,
Smithw,” b cilled out. “I've tiken
i look at the wave-change swinch,
too, amd it seepns all right. Some-
body in the pust s changed one
of the mestdor, but he's made
mice mwat job of W w0 that, shauld
he okmy."

MAINS TRANSFORMER

“Fair enough,” said Smithy, re-
turning. “Now (he sct hos ot a
mains transformer. I that proves o
be all right then 1 think it might
well be  worthwhile getting  this
recelver 10 b0 apain.”

Smilhy losked ino the chassts,
then picked op Dick™s testmeter, He
awitehed thils 19 4 rosistance range
and elipped one af the test lomds Jo
the clhissin,

"We'lll first check that the hit
secondary s all right,” he explained,
“This set tes o standird full-wave
reclifier circuit so (here will b a
eentre-lapped ht winding o test.”

The Servicomun applied the re.
lkning 1l prod  suceessively 1o
two of the rectiffier valve pins
(Fig 25 and looked o1 ihe meter
neadle,

“There's severdl hmdoed  obimy
in_ehch hall of the secondary.” he
said, "so that will be all righe”

“The peinmary should be'all right,
o put in BDick, “The  tuning
weile light Tit up when | swiiched
the set pn”

Teatmselue

Did Y dadd Smithy. ) nen
there's no point in Girrying out any
further ens, and we cin say tha
the mains transformer 5 apils-
faciory.”

W m;ﬂrﬁtﬂ ek, “in the next

thing 1o do?”

ginhr eeriain there ane no shoms
botween ht. positive and chassie,”
replicd Smithy. “Seeing that you
g0t no sound oul of set when
you switched i on just now, it
would scem  reasonuble 1o check
thiat there are no broken-down hot
smoothing  clectrolyties  or  any
thing lke that, We don't have to
actually locate the positive bt line
bocause wa cun, of course, check
directly at the tags of the hit elee-
trodytics themselves. | see thol this
st has  throe  electralviies in a
dingle can with smoathing nesistors
beltween them,”

Smithy applied the test prods of
Dick’s meler to the 1 of ihe
elediralytic copacitons. (Fig. 3),

“This in quite encournging,” he
remuirked cheerfully. "I pol a size-
able Lick in the meior needle whan
I fimd put the prods om. which

Hagter secondsries

B B

Fig. 2. Smithy chocked the two halves of the mains transformer

fht. secondary by checking for comtinuily batwean chakeis and

firat one anode and then !Pfu omnr" ancde of the full-wave valve
I rectiliar
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This afpo enablod open-gircuils in the smoothing rosisiors fo bo
checked. The component viajues shown are typical

vigw Uhak there's sl o uselnl bt
of eapacitance in 1 -\.|||1r|.'|1|'IIrI;!
cireui. And the final resisianee o
chassis ot ench of the positive: (ps
was aboul TOOKIL Sets of this nature
don't psally have potepial dividers
i ithe réleiver clrcubts,  so  thal
ks resistapce i probably leak
e redndance in the  electralylics.
Ihe fael thet 1T gol the same resis-
tanee reading on each of the lags
s mdicates thal néhher of the
1.:|||'n_|1!1|||!: FeRRLOFY 18 e circtil,
& flgune of 100K Boa wie biE low

for leakapge rewistance, but [ think
we cot o atfll  switehio the sel o,

neverthales  Plig i Dhek™
Smiihy switchoed Dick’s nreter (o
i suliable vollapge range. then
4 it botween chawds  amd

ihe positive tag of the final electro-
Iytde smoothing | eapicitor, Al the
same  Umiey Dhick pit Lhe recdver
mlug Back in the socket af the rear
of N heneh, Smithy swilched o5
the set, The tuming scale light,, non
relieved of iy cocoon of diist, shong
|I-u|"|:l|'; e hesters of  the Riva
valves in the nveiver staried to
glow, shorlly reaching full brillimes
The needle ol Diek s meter sudden:
Iy shifted from bis romo selting  As
the seconds passed il ascended up
iLs -....'.|||,.' AT \.luun.'Ll -.f-n'.'un Lis liﬂqi\!|

at o steady and  triwmphoant 260
volin

Thete™s plenty of bt there,™ e
marked ek, “Let’s turn the volume
up.

He muched over amd tumed  the
volimne coniral apindle fully clock-
wike. Ax hid occurred when e st
wiss i fia cabloet, there was atill no
sound from the speaker. Dick nexi
attempled 1o ndjust (he wave-chanpge
swibely, but. it was loo stlil o tum
by meany of its spindle only. Dick
fitted s kmob, (hen turned i ex-
pesimentally from ane position 1o
the next

There wias & shickp crack, aml a
spark jumped belween two pins of
BCTONITE 1971

d valveholder on the other side ol
ihe chaasts

Dhick: furnwd the switch back 1o
its provious posithon. Apain  there
Was A eraik, .Js.'..'lhll["'.ll1r'_'||

sharp
by the \puri

“Corluvadok.” exelaimed  Dick
slariled. "What have we poi here!

"Weve |':.|I i sympitom,”  replicd
Smithy, "which expluiny why this st
fw s sifent, What souw haven't realised
is that the valveholder whare tha
'-F-'-"k it BoCUFring I|I|.: O |||.a|
halds the outpiie valve. Switch the
swt ofl, hen frace for an open
circudl  olween. the secoimdav ol
the speaker trundormier amid' the
wpooch coil of the spoaker

LF. INSTABILITY

Ill'll‘-:';!.'lL'lJ |", 1 uks |||-|||.._'|,h.|..
rrgitosid of the ¢ame of ihe spark
[hck turmed off the scl, Jocated the
spesker  tranaformer  aiond  tieced
thraiigh 18 secomdary et 1o the
ipeialer

TWliey. Smbthy.™ he ealled oul
addanly, *You must be o magician
mule! 10y juat o you sl whid's
!|.|;||'1:=1|.'-|. JI\. thal & wire Froim the
speiker has broken ofl at ihe trans
former secondary g, 11 Wwas shlf
movkdlbinied eloe 16 Ihe g ool 6l
wasn't il 1 waggled W thut 1 found
it waan't actially conneciod

ek  dilicaled o Souihy  the
break o the ciremt (Fig. 4) then
picked up hix franp

"We'll awon pel this Hxed” he
called out jubifantly. “Incidenially,
whal made vou ko sure Tthal the
ramaformer seconslary  ebreindl was
open ™

It owas Al eeriain Db be”
replbed Snuthy. VIE In oA single-
ended valve awdio omipul stage, as
wi huwve herg. the secondiry of the
output fransforner Bn't loaded by
the spealier, the impedance presont-
ed o the outpul anode o the imdue-
iance of the tmasformer primary
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Fig, 4. The broak in Ihe speaker (ransformor secondary cireull.

{The capocilor ncross the primary, normally around 0.04F, is

infended for tone-correction’ and it reduces the shrill effect of
third harmonic distortfon in tho outpul pantoda. )

iaell. This jmpedince B miuch
higher than the normal anode load
impedanee, with the result  thai
misch  higher af. voliages appens
acroas jl, I that sccondary eirewit
hodn't heen open just pow  there
wollld have been n loud chick From
the speaker each time you moved
the wave-change switeh, this elick
belng paritcularly louwd sinee, as |
naticed, vou had the volume contral
aloa Tull selting. With the speiker
discomiecied, though, thai elick be-
came a large voliage pulse at the
output anode instend, whercupon a
spark jurmped Trom the anode pin o
rﬂu ad gcent i which happens (o be
e of the hehter commoections. In-
cidenially, -\.|'!.|ti1|1p al the wiipul
monde pm when' the ontput trans
lormer secondary circuil s open i
quite o commoen oecurrence, High
level mumio or spoech fed (o the out-
t1ll| \'IIE?E can  nlso  eause oo
NP

“Well, that’s something 1 didn's
know before,” said Dick. “Amyway,
Pye now sepaired thiat  secondary
cirenit connection, and I'm going
iy awiteh on agajn.’

ek tuemed the recelver on apain
After a shorl wall, an hi. l.'uh:uz:c
wis oncé more indicated on the
testmeter. Also, and much 1o the
grofification of Dick™s nssmiant, a
hiks’ nt comfortable lavel beécame
audible from the speaker

"We're really getting somewhere
novw,” safd Dick exhuberantly. *1%d
better see if we can tune in @
station.™

He looked at he wave-chunge
Lok,

“Weore switched (o Tong waves,”
he eonlimued, "Let's see [ we can
ged Radio 2 on 15000 metres.™

“Plug an decal in first,” sdvised
Smithy, *There were no such things
as ferrite rods when thiv set was
made. A few feet of wire will be
enough for the time being™

Diick fouwmd an odd leagth of wire
and irmserted it in the nerial socket
of the receiver. A comlaring crack-
be was andible from ihe speker ot
the nstant of making the conpec-
tion. Dick grinned. He ther iurned
ihe tuning  drve spindle  between
fingar and  thumb, whereupon u
sieady succission of furller crackles
was  heard, these coasing s he
stopped  fuming. Diek™ grin van
Ishisd - abrupdly wnd his espression
changed 1o wne of dismay,

“There's no  poinl”™  he  said
gloomily, “in going sny  furiher
with this set, Smithy,"

“Why on ecarth nol 7T

"Didat you hear thowe cmckles
when | tumed  the tuning  drive
spindle? The vanes in the luning
capacitor  miusl  have & shocking
miemmittent  shor-circnit between
them somewhere.™

“Nonesense.”  refored  Smiithy
"Pul the knob on that tuning: drive
spimdle and try apain,”

Unwillingly, Dick fitied the knob
tir the spindle and turmed i1 experi-
menially, Much to his amazemnent,
he lound that the crackles had
disappenred complelely

“Stap me, Smithy, how do you di
2" he maked wonderingly, Al
where did ail those crackles go?™

“What wns  happening,”  snid
Smithy, “wus that your body wus
acting a5 & counterpoise earth 1o
that short aerial vou fitted. The
chussin of this sel lsn't earthed, amd
you were making an intermitient
connection W il ns vou tumed the
spimfle, the intermiftent connection
being given between the spindle und
the holes in the chassis to which it
fived.”

Smithy indicnted the points  of
contuet. (Fig. 3).
“This intermitient connection”

continued the Serviceman, “cnused
the elleclive counterpoise - vou -
o be coupled o the chassis by a

THE RADID CONSTRUCTOR



drive ol the reveiver. The signal
could now be twned in and oul in
perfectly normal fashion, with no
- trace of the previous whistle. When
tyned in correetly, the n‘i-ﬁnrll atifl
exlibiled o measure of distortion,
but this wax of a dillerent pature
and much less evident than  that
which had previously been present
“You've dong it aghin!’ pro-
nounced Bick incredulously. “That™
ihe ihird snug vou've cleared up
first go. How on sarth did addis
that caphcitor clenr the innability™
"o answer  that guestion,”  re-
plied Smithy, switching off the set
aadn, Y1 most list ell you that
quite o lot of these old valve sels
finve nooancde deconpling for the
individual stoses at ol The fre-
quency-changer anode lood, the LI
amplifier anode load, the af. voli-

Tuning diive spinidle

Fainty of sontact Tuning drive

cot

Chertnis

Fig, 5. In this typical tuni,
simply revolvos in holes
bracket. In consoequence,

drive spindie mounting, the spindla
n o mild steet chassis and support
the elecircal contecr bolwean the

spindle and the chassis, as Ihe former |3 rolaled, 1%

ol an

intormittent characier

‘erackly’  copnection. Alwr you'd
put the knob on you were insulied
from the spindle and so (here were
ne mere  antermitent  canneations
between you pnd ihe chawis, and
Jhenee ne cracklos, Okay?”

ek looked ot the receiver with
a nowly ncquired respoct

"Servicing  these old set” he
remarked, “involves a lot of tricks
you don't encovmer with modern
recelvers. Anyway. pow that we've
got the erackles ot of the uning,
Tet's have onother bash at picking
up @ station”

He tarned the knob furher amd
wis rewirded Dby o high pitched
whisile with o background of dis-
foried musie. The whistle descended
in frequency us he wmed the tuning
drive and he was sblg o reach a

IF tianstormers

oeition ol pere-Bear The sound of
ﬁmuh distorted mousie wis loudly
audible from the speiaker

“That's &0, instability.” remarkeil
smithy laconically. “The LL ampli
fier is oacillatiog ot the intermediate
frequency »o that, when you tuane
in o signal. you 2et the same bew
frequency eifect as when you tune
in a signal on & strmight receiver in
which the reacticn  has pone pes
macillation poinl Let's seo il we can
elear 11 up”

Smithy went W the spares cup-
board and returned with a 05aF
polyester capagitor. He applied this
across the third electrolytie capiei
tor in the hi smoothing clreuit
{Fig. 6). The beat frequency elfect
cleared immediately. With hiv free
hand, Smithy tormed  the  tuming

age’ amplifier aniode load and the
output pentode anode load all go 10
the bt positive line direct. This
i bypassed o chassin by the
smoathing  electrolytic  capacilor
which connegts to the hi positive
line, and there are no other amudle
ypas circults whitsoevar. Tt only
requites the electrolytic capacitor to
develop o Tinle series  impedance
am the white set takes ol The
wsial resull s ihat oscillition takes
E:;‘cc ab the infermediate frequeny

aiise  tha's  ihe, (requency 4l
which — masl amplification  takes
plice.”

NEW CAPACITOR

“lart b ow bit prughly.” guered
Diick, “to espect an  electrolytic
cupacitor Lo act ss o hypasy at in-
permedipte Frequencies’

“It & wather, 1 suppose,”  said
Smithy. Bul the ime of an ehctro-
Iytie i this manner was po estrenic.

o

Frequiency changer

LF omplitier

(A

A F voitogr
omphiteer

Y

& F, upkpul

o5 5 St it
uF capagiiar

e

Fig. 6. In many a.m. valve receivers tho final smoothing electralytic capacilor bypasses the
anode hm.u}‘ all the stagos. Smithy connecled an 0.5xF :rapmjmr across this capacitor fo
see whather it was causing L1, Instability
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Flg. 7. An added ht. decoupling circuit-at ihe secand 14, Irana.
former can, in tome instances, cause an improved performance
in valve a.m, receivers

Iy eommon practice at the time
You'lll have notheed, incidentally,
that I anly needed s 035xF capaci-
tor to provide the bypassing tha
wan requined to clear the LI in-
unlulil,i(. w pethiaps employing @
electrolviic for the P‘.‘Ih 'l such
bad practice after all By the Wiy,
i Yol ever want o improve the L
response of one of these old sets,
i"s & good plan to add an Kt de-
coupling cirenit to the primary of
the seeond 0. transformer. A kit
resistor and 0.14F enpacitor will be
guite pdeguaie” (§7g, T) ;

:“‘h.ul doei the decoupling circuil
do?™

"It erepses the solnton between
the two L0 transformer primarie”
eaplained Smithy, “Theme s (hen

s chance of regeneration from the
anode ¢hreuil of the L1 valve hock
fo itd pHid eirciill, and you can
ulign ¢ trumsformers (0 give
really symmetrical respaonses, Add-
ing the decoupling aireull doesn'y
ulways  produce A signifeant  im-
provement in receiver perfonmance.
it t's worth frving, jusi on spee®

Thats  something 1'll bear in
mind for the Fouee,” waid Dick,
AL the Lime being, though, it loaks
as il ' betier B o new' eléctrolytic
fo thes ser”

"t does, rather.™ u!prund Smithy.
“As w onmatier of fact T would probe
ably have supgested fhat vou  pe
placed the hi electrolytles in any
e, oven §F they hada'l given rise
lo trouble or were allowing ex-
eewive hum 1o spponr. Elegirolviics
A ol as these ones are tend to fall
into the calcgory of  compongnts
that nre linhle (o give trouble i
any line”

Dick walked over 1o the spires
cupboard and selected o suitnble
triple dm;nlp:: eapiciter for re-

ement.  Smithy  watchod  him
thoughtfully ns he mounted it on (he
chasais and then soldered it inio
d'cl:lhi

1584

Whilst  talking  ahoat  if. in-
sability,”  Snrithy meirtirked, “an-
sther component which was likely
oo ﬁ‘i’vu ride 1o trouble on this score
Is the sereen-grid by pass capacitor for
the if. wvalve. Thi connects, of
course, between the sereen-grid and
chiasals,™

“Why should i cause trouble?”

“Beenuse the DL amplifier valve
is expected (o provide a very high
kevel 'of lmg.hﬂciliinn." explained
Slthy. “With the result thal In
many of these old stx, its sorcen-
Eril had to be thed down 10 chasss
really pood and tight. I you had
o {anly »-:mmr;n'rf eapagiton, or il
the lends o i were oo Joog, 1he
set eould  similirly g0 unsishle.
Another eanre of L. instahility, n
the really old sets. wis the rewalt of
the melallising o0 the phis eave.
lope of metillised valves becoming
umitaek from fie cirth Jead,”

“Walve metallving!! Rlimey :,-uu.'rc
HuinF back a bil, aren’t you?'

“Perhaps 1 W™ T einlesd
Smithy, “buit il we're poing to talk
about- ol sels, we might as well
wover the subject completely. These
valves wure octal bypes with the
vonisol grid hrought out o u top

bletailinlmg

cup, and they were seroened by a
roof metallising on the outsido
of the glass. this metallising con-
necting ta a wire which weni down
to an warh pin. Very often the
luss used to come adrfi from the
gulwlil: base of the valve and the
connection o the enrth pin would
then break nway. Il the vilve wis
an LL amplifier the set would prob-
ably go ito if, oscillation ax o
result. The cure wis 1o re-stick the
glass of the valve to its base and
then wrap a few turms of thin bare
tinned copper wire round the metal-
lising al the bottom, This wire was
then run down the ouivide of the
hase 1o the enrth pin und soldered to
it at the Fpninl where i3 pin left the
base.” (Fig- &) )

*“I had & go mf'suu' ance,” com-
mented Dk thoughtfully, "ot
soldering (0 one of the pins of an
ocial vl:fvu. I had o dickens of a job
getting the solder 1o take™

“¥ou need 1o give the pin 2
touch with o file firs,"™  nedvised
Smithy, “Just encugh to remove the
El.uting ntoone poimt and show the

rads undermenth, Hove you got thul
new electrolytic in yet?

A, INSTORTION

“Just. finmhing.™ said Dick.

Carcfully, he completed (he last
connection, then he ploced his sal-
dermg iron on its rest and swilchid
on the  recciver. Hoth of  them
listened eritieally to the music, with-
oul whistle, thit the sel now re-
produced,

*The new eleatrolyiic” remarked
Dick, “has certainly clepred the if.
instability. But the sound Uil seenm
o litile distorted to nie"

“Yes, Ui a hit" agreed Smithy;

icking up 4 serewdeiver with o
nettlilad  handle, “Lets eheck the
wf, eoupling capacitor 1o the ourpur
gril.”

Smithy put ibe hlade of the sered.
driver onihe chassis alongside tho
oupur  pontode  vilvdholder  and
toiiched s metsl shals to ihe con-
trol geid tag. With a crockie, (he
sound conted. (Fie 99 Smlhy re.

Wirt pogaed down bose
shde ond seldered to
worth fin

Fig. & The mefaliizing of & valve may be connected to its earth
pin extarnally '
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Fig. 9. Checking for a leaky al. coupling capacitor. Il a crackle
is heard whan the grid resislor is short-circuitod the coupling
capacitor is toaky

moved (he serewdriver wherneupon.
with a further crackle, the sound
resummed.

"The eoipling capacitor between
ihe llulm grid amd the preiious
anncle one  leaky,”  Smithy
proncuneed declsively. “New capa.
citor o he fitted, please!”

“Hlow me,” protesfed Dick, “you
pren't hall dognosing Tavlis i1«
hurry  voday, !—frm the deirce can
yui be so sure that 1he coupling
capacitor iy Jeaky "

“Hecaise that oulput grid has got
a standing direet vollage on it,” res
plied Soith, “which & why 1 gt
a ermckle when 1 short-<circulted
it gricd pesistor, 0F ip hadn't Had o
direct  volinge on ., the sound
would simply have ceased withati
4 ernckle. Thix test s o relishle and
qiiek one, bul make eeriin you
know which is the control geld pin
i you cirry Hooul. You ean do w
lod" of damage I you aceidentally
short the weong pin (o chassis!™

Dick went (o tha spaires cuphoarnd
and found o mew replacement coup-
ling copagitor, e switched off the
sol. solderdd the eapacitor in. then
switdhed on again. The distoriton
wizs mow completely cloaned,

“Do yiou know, Smithy.” remarked
Dick aller somwe moments, “this sel
sounds  meally woind,. The  quality
secms by e a darned sight betler
thian what you get on miny of the
mpdern salid-state jobs we handbe.”

“When they're warking properly,”
commented Smithy, “hese old valve
sely can sound very nice indeed, To
atart ol with, {hey've got a straighi-
farward Class A output stuge with
no. complications, insiead of  ithe
present-duy transistor Class B gir-
cuits, Sceomdly, (he sels were il
in forge wooden  enbinets;, which
menns  that (helr speakers, which
themselves are guite o big sie,
have J good effective hoille aren 1o
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hring up the base, 1l ke the fiest o
agree that the sound these sels ghe
isn't high fidelity and that it i’ up
Lo ahe high quality mark, even, And
I'd agree also that the of. stages
are isizally sharply seleciive, so ml
yori el an outpul which has a fuiir
amasifit of topcut 0 aldd o any
hoss thump that may be given by
the loarge speaker aml  cabinet,
Nevertheless, 1 #ill feel that these
recoiven can give quite a de purs
forminee. Try the other hands on
the set,”

Dick proceeded o putl the set
through'iis paces and found that i
performed remarkably well, Long
amd  mediung wave  receplion  was
very goid, and the set produced 1he
usual staccato stream of signals ws
he swung over the shor wave band
The mwe powerlfol  short  wave
stations could be resolved with case

Mot boad al all eommentied
Smithy. “1 think we can sy that we
have pow achieved an acceplable
repair al quile s mdsonably  low
Lo, hath in compopents and i
tme. Admintedly. we were Tucky 1o
find Uhat tlwe set had the more usual
slock Foulis o 3L 1 el wol whal
pow that we've got it gomg how
nhot ;tiu]n{: the eabinetl o bit of &
pallsh up?

“Why not.” replied Dick enthu-
sinstieally. “To wll you the truth,
Ui beginning 1o fell quite a loi of
affection for ihis  ofdstager, ond
I'd be only 1o happy o0 give s
box more thin the averape amount
af bull" )

ek Found some rags and o tin
ol furmiture polish, these being em-
ployed occasionally. o give the more
vapensive recelvers b linal finishing.
He polished away cheerdully 15 the
accompaniment  of  mellow.  muse
Fromn the old rodio.

Smithy’s assivtant gave the cabinel
of the receiver a final roly and (hen

it the polishing cloth on one
side, The recelver, its carly “WIT
cellulose covering  resto o it
original splendour, gleamed in Front
of them, The tuning panel, now
clezned and Tully illuminated, was
radinnt with @ tuning scale patiern
of many colours,

“The owner of this sel,” siid
Dick ?rnu-dly. “ean  cerninly  be
grateful to us for the work we've
pul in on it."

h'ﬂ thought suddenly occurted fo

i,

"Hang on a4 minule,” he wenl on.
frowning, “l've just  remembered
someihing. The ticket thed (o thai
sel didn't have any owner’s nume
amd address written down on i
" Smithy  lurmed o0 guileless  eye
towards the ceiling.

“There's something  fishy  bere,”
continued Dick, a tone of suspicion
rising in his volee, “It's the mile
that all the fault-lickets used herc
should have (he ssl-owner's name
and address o them, | omusi su
'y Moy that the (st unosual j
Pve tnckled Tor ages should aldo be
pecompanied. by b label with no
mame and address on i

The innocerce  exhibited  in
Smithys fuee had now become 2o
intensified as 1o spprooch the im-
becile. Prick turned an  accusing
glance ak him.

“Don’t dall me” he intoned
furtously, “that that set fs yound®

*I gannot,” replivd Smithy sweet-
Iv, mssuming the mantle of lhe jn-
fant Cieorze Washingion, "ell a
lic, You. it s my s As it happens,
1 foviead Bt when 1 was cleaming oul
the lofy the other day.”

“Why, wvou rollen old  devil,”
pplutiveed Dick, “You plumeed g
set on the mek, You souck i1 in first
thing (this morning, bafore 1 gl
i owork, and  you  darmed  well
seercied W oamongst all the other
sels on the shelvies,”™

Diek's sense  of outrupe  grow
even keener ot the recoliection of o
Further aflront.

"Flaming heck.” he funed, “ve
achilly been vacuum=cleaning  and
polishing up thal sel. whei 'iU's vowr
private jib! No wonder ihere's a
generation _gap these doys. 10s b
ciuse the peaple in  the ohlder
generution are all lke vou — shy-
slers and con=men!™

“You must ot leas] sdmin™ sdbid
Smithy soothingly. "ithat 've given
you o chanee (o 2ol in some gxperis
ehee In rajuvenating old sein"”

Well.” congeded Dick grodging-
Tve 1 suppose that thot w tree. Hi
I still think wou'vé been laking o
liberty. However, VI Torgei all
ahout it on one condition.™

“And what's Lhat?™

“Thiat sou let mie have b oeally
BT in% p.-n-mu'nn with  you

uring today's lunch-hrenk. 1
And 1o that  Smithy  wearily
agreed, '
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