A Vintage Hi-Fi TV Sound Unit

A common complaint from TV viewers over the years has
been that the sound quality produced by a receiver doesn’t
match the picture quality. Anyone who watches a jazz
concert for example will be familiar with the sight of a bass
player plucking away like mad to no audible effect
whatsoever from the TV set’s “super hi-fi full-range 2}in.
speaker”! The general design of the audio output stages
used in hybrid colour sets followed much the same lines as
those found in the “midget” radios of thirty odd years ago.
The tiny output transformers and under-sized speakers
live on, producing noises that are no more acceptable than
they were long ago.

One obvious solution would be to extract the TV sound
and feed it to a decent audio system. Various ways of
doing this have been described in past articles. There are
problems with this, not the least of them being the live TV
chassis. For a long time I toyed with the idea of producing
a small add-on unit that could be plugged into the audio
output valve socket in a hybrid receiver to give reasonable
quality sound with a minimum of trouble. The targets I set
for the design proved rather difficult to achieve however.

Requirements

First and foremost there had to be a push-pull output
stage, with all the attendant advantages such as cancella-
tion of hum voltages and magnetizing currents in the
output transformer, permitting the use of a modestly sized
unit without incurring other penalties. It had to be a true
plug-in replacement for the standard output valve (usually
a PCL86), drawing the same heater and h.t. currents. This
implied no more than 13-3V at 0-3A for the heaters, and
around 230V at 45mA for the h.t. supply. A minimum of
two triodes and two pentodes would be required (a.f.
amplifier, phase inverter and push-pull output), but even
the use of double valves seemed to be ruled out since most
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triode-pentodes require some 12-5-16V each for the
heaters for a start. The idea remained no more than that
for a long time, until I found the complete answer during
one of my trips down memory lane for a vintage TV
article.

I was browsing through some ancient service manuals —
they must have been literally thrown out by someone,
since my son rescued them from a rubbish tip — when I
came across one for the Ferguson Models 983T and 988T.
These were Band I only receivers released in early 1951.
The 988T was a 12in. table model while the 983T was
housed in a console cabinet. This made it possible to
employ an 8in. speaker in the 983T. It was complemented
by the addition of a push-pull output stage — they did
things like that in those days! It was evident that this had
involved the same design problems that had been exercis-
ing my mind, and it was highly satisfying to discover how
they’d been overcome.

The valves chosen were ECL80s, small triode-pentodes
that were originally designed for use as the field blocking
oscillator and output stage but which came to see service
in all sorts of applications - in audio, sync and
multivibrator circuits, even as the frequency changer in
some sets. Their advantage was the modest heater require-
ments — 6:3V at 0-3A — though for some applications
there was the disadvantage of a common cathode for both
sections of the valve. The total h.t. consumption for a pair
of them would amount to very nearly the 45mA men-
tioned earlier, with a 200V h.t. rail.

Circuit Description

The circuit used in the 983T, modified very slightly for
this add-on unit, is shown in Fig. 1. V1A is a voltage
amplifier and, to overcome the common cathode restric-
tion, V2A is an inverter with unity gain (controlled by
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Fig. 1: Circuit of the vintage hi-fi sound adaptor module.
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feedback via R6). The antiphase outputs obtained at the
anodes of the two triodes drive the push-pull output
pentodes. It’s a delightfully simple circuit that can be built
up quickly and easily.

Construction

Literally everything required was already to hand — in
some cases from the junk box! The valves in particular
were no problem, since the ECL80 was an extremely
popular valve and a dedicated hoarder such as you-know-
who is bound to have quantities of them stashed away.
The chassis consists of a standard two-gang metal box,
switch sockets for the use of, which was conveniently
stamped on its base to give knock-outs for.conduit entry.
Two of these knock-outs were just the right size for BOA
valveholders. A standard twelve-position tagstrip was
rivetted down the centre of the box to carry much of the
wiring, the box itself being inverted so that all components
except the valves and the output transformer are
contained within it.

The transformer is a standard RS multi-ratio type — I'd
several in stock from way back. As I couldn’t find any
reference anywhere to the correct matching for a pair of
ECLS80s in push-pull, I adopted the reasonably reliable
formula of multiplying the anode resistance of a single
valve by 1-4. In many cases this gives an acceptable
approximation, as was confirmed by the results achieved
with this unit. The ECL80’s pentode section has an anode
resistance of 11k{}, indicating the need for a 15-4k{} anode-
to-anode load for a pair. This was satisfied by using
primary tappings 1 and 4, with 2 as the centre tap. As I
was using a 3{) speaker, the secondary tappings were C
and D.

Modifications

Simple though the circuitry is, it will be apparent at
even a quick glance that if anything should go wrong the
circuit has the makings of a very efficient cathode-coupled
multivibrator. With hindsight, it seems likely that stray
capacitances formed by the wiring in the original Ferguson
sets had some beneficial stabilising effects. During the
initial testing of my version I found that there was
supersonic oscillation, the only direct confirmation of this
being a heavy negative voltage at the grid of V2A. It was
suppressed by adding a 400pF capacitor (value selected at
random) between the junction of R5/6 and chassis. The
oscillation was caused by positive feedback, which
degraded the frequency response. Fitting C3A greatly
improved matters. It transpired that Ferguson subse-
quently modified their circuit, adding 100k} grid stoppers
and 5pF feedback capacitors in the output stages (R10A/
R11A/C4A/CSA). I didn’t find this necessary, but these
components could be added if instability is experienced.

Interconnections

All connections to the TV set were made via a B9A
plug, itself very old new stock — if you see what I mean!
Ordinary thin flexible leads were used for the h.t. and
heater supplies and for earthing, with a fine screened cable
for the audio input. The exact connection will depend on
the set being adapted. In most cases the input from the
slider of the volume control is taken to the grid of the
triode section of the PCL86 (pin 1). Thus the amplifier’s
input will be tapped from this pin. In GEC hybrid colour
sets however the volume control is connected between the
triode and pentode sections of the PCL86, so in this case

TELEVISION AUGUST 1984

BILLINGTON VALVES

Specialist valve and vintage service
NEW, BOXED, GUARANTEED VALVES

3AT28B £4.20 ECFR2 £0.85 ELLSOS £5.75 PCFB00 £135 PLIS 200
6J5 £1.95 ECH81.Mul £3.00 EY86/7+ £0.50 PCFB0L.Mul £1.35 PLSO4+  £1.20
6SJIM £5.50 ECHs4 £0.70  EY500A £1.50 PCFBO2+ £0.85 PLSOB 240
12BY7A  £3.45 ECLB0+  £060 EZ80 £1.05 PCFB0S £1.00 PL503SMul £6.00
12HG67 £10.00 ECLB2 £0.75 E281 £1.06 PCFo06 £1.15 PL519+  £525
17DW4A  £3.75 ECLB4 £0.74 GYS01 €145 PCF0B.Maz £1.65 PLAGT £4.50
21LUB £5.10 ECLB6 £0.95 GZH £270 PCH200Maz £142 PLBRZ £4.9
JFL12 €150 EFB0OMaz  £0.90 KIB6(UK) £9.75 PCLR2 £120 PYSS 08
0FL12 £1.70 EF5 £050 KTBB{UK) £16.00 PCLB3Mul £250 PYS00A+ £1.60
DYB6/7.Maz £0.66 EFBEMul  £1.50 PC86 £0.74 PCLB4Maz £1.10 PYS00/1.Mazf1.30
DYs2+  £0.71 EFB9Mul £2.10 PC88 £0.75 PCLES+  £0.90 U%Maz £1.70
EABCB)  £120 EF%5Mul  £575 PCR2 £3.45 PCLBE+  £0.91 UCCESMuUl £1.60
ECC8? £1.10 EF183 £0.74 PC97 £1.00 PCLB0S+  £1.00 UCHS).Maz £220
ECC82 £0.95 EF184 £0.74 PCC84 £0.60 PD500 £300 UCLB2Mul £1.70
ECC83 £0.76 EHX £0.90 PCC85+  £0.54 PA200.Maz £1.30 UCLE3 £155
ECC84 £080 EL34Mul £320 PCCBY £0.70 PL36 £145 UF89 £2.00

ECC85 £0.95 ELB4+ £0.70 PCC805 £1.30 PL8 €070 U £4.60
ECC88.Maz £1.30 EL0 £180 PCF80 £100 PLB3+ £1.40 UYSsMaz £130
ECFa0 £0.74 ELS09 £6.90 PCF200.Mul £345 PL8A €0.75 X78 £18.00

+ Denotes imported brand of valve, Mul = Mullard, Maz = Mazda.
Most of our valves are Mullard, Mazda, Philips, GEC but where short-
ages occur we supply imported brands, in common with all other
retailers. If denoted Mul, Maz etc. valves supplied will always be

Muliard, Mazda. These valves are in stock at time of going to press.

PRICES GUARANTEED UNTIL SEPTEMBER 1984
We can supply, direct from stock, virtually any valve, radio, TV, audio,
transmitting etc. Send SAE for quotation by return or 35p for our new
catalogue (with a 50p voucher!). Huge stocks of all populer types.
DISCOUNTS ON 25+ OF ANY ONE TYPE!

USED VALVES Tested working. Clean. Boxed. 28 day guarantee.
Reduced to 20p: DY86/7, DY802, EF80, ECL8O, EF183, EF184, PCC84,
PCC189, PFLZO?), PY33 25p: ECC81, ECC82, ECC83, PCF80, PCL84,

PCL85, PCL86, PCF802, PL36, PY800/1 35p: PL504, PZ30.
50p: PD500. £2.50: PL519
ORDERING INFORMATION:

List f)rioe is inclusive, no VAT to add to list price. Add 60p post & packing
to all orders. Mail order only. Same day despatch. SAE enquiries. 35p
for catalogue. 90 day guarantee on new valves.

Mail Order Only: No Callers Please
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Irwin Drive, Horsham, W. Sussex RH12 1NL.

pins 1 and 9 of the adaptor must be connected together
and the a.f. taken from pin 8. The earth connection (an
ordinary cable plus the screening) is taken to pin 2, which
in GEC sets is connected directly to chassis. In other sets it
will be necessary to add a shorting link beneath the
valveholder. The h.t. is tapped from pin 6 (pentode
anode). If it’s necessary to reduce the h.t. voltage (in
general 200V should not be exceeded) this can be done
very conveniently by removing the h.t. and anode leads
from the original audio output transformer and linking
them via a suitable resistor with decoupling - if the rail is
already at about 200V, simply bridge across the trans-
former. For sets using a PCL82 audio valve the connec-
tions are the same for the audio input and h.t. (pins 1 and
6 respectively), with either pin 2 or 8 used for earthing via
a link inserted in the set. The heater connections are 4 and
5 in both cases.

Results

The results were most satisfying and made the whole
project worthwhile. The most noticeable improvement is
with music that’s been heard many times before, for
example that with the test pattern or commercials. The
sound has that elusive and hard to describe quality that
makes for listening pleasure: the frequency response
seems to be even throughout the range, with the lower
notes clear and the treble free of tinniness. The sound will
be enhanced even more if a good external speaker is used.
At present I'm using (not unnaturally) a vintage 8in. unit
taken from a Bush TUG68. Do try this little amplifier: it’s
very easy to build and will repay the time spent.
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