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ITS MOSTLY about valves, of course, but ‘solid-state’ — whether
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From the chair

What a great summer so farl We have been busy
with the events around the country. Firstly the 10th
Anniversary Wootton Bassett radio meet, where l
staged a big auction of items from several
collections, built up over many years. Then we
ventured up to the Vintage Valve Technology Fair
(VVTF) at Haydock Park racecourse. This is a new
event, which we enjoyed greatly. The day was very
interesting with a good variety of items and
characters. Prices on some stalls seemed high, this
was balanced by other sources of components at
reasonable prices. Our hosts, Trevor and Steve
who put in many hours of hard work organising the
event should be congratulated for such a splendid
day. It was well worth the hike from Swindon.
There will be more photos of the event in the
Winter Bulletin.

Another interesting day was spent at Poisden
Lacey in Surrey. Each year a celebration day is
held. The format being to pick a year and hold a
period party with actors taking on the part of
guests who might have attended at that time. 1936
was the chosen year and the BVWS were asked to

/.. “ s f  '. .. ,
The Pye is dished up
Dicky Howett reports.

Atlastit'sontheshelves! lt’sabookcalled
ThePye'lVTStoryandasthetitiesuggests, it's
everything you ever wanted to know (or didn’t
realise) about the television arm of that famous
Cambridge company, Pye. The book, written
and complied by Richard (Dick) Ellis -fonner
Chief Engineer of Pye Studio Activity- covers a
wide range of Pye’s post war tv engineering
production. Chapters include, Transmitters,
Studios, Closed-Circuit, OB vans and Cameras
plus history and comment. The book is compiled
with signiýcant contributions from senior Pye
engineers respectively, A. James Bennett, ian
Waters, and Mike Cosgrove plus a fascinating
account by Mike Gaisford of Pye TVT’s
commercial dealings around the world. Because
several hands have written for the book, there’s
a certain amount of repetition (and a few reprints
from other sources), but this doesn't detract.
Apart from the allure of arcane and unadomed
television technicalities, the book (342 pages) is
leavened throughout with a sprinkling of
amusing anecdotes (in one or two cases,
baffling to this writer, but no doubt pertinent to

television. This attracted much interest.
On a more serious note, I would like to draw

attention to the increased number of transactions
that are taking place between stallholders at events
before the opening time. This is a problem that will
never go away unless tackled head-on. I
understand that stallholders do not have the time
to look around and I have taken stalls on many
occasions myself, but that does not give anyone
the right-to flounce the BVWS miss. it is wholly
unfair on those members attending the event
waiting for the opening time or those who help with
the organisation who are also busy. Any stallholder
found buying or selling before time will be asked to
leave the event. No refunds for stalls or tickets will
be given.

It’s nearly time for the ýrst BVWS NVCF. Terry
and Peter have been working very hard to ensure
that everything is in hand and that all the staff are
ready. The ýrst one will be a “no change” event
and i know that we will have a packed hall. I look
forward to seeing everyone there on the day, and if
we look like we need a good nights sleep it’s
because we’ve been there since 4am! Mike

Pye people) plus a profusion of photographs,
many from the legendary ‘Pye Collection’ and
unseen for ýfty years.

The Pye book itself was mooted originally in
1987 by Richard Ellis. Only now, with the beneýt
of ‘desk-top pubiishing’, has it been feasible to
produce something in reasonable quantities that
previously would have involved Mr Nat West
Bank, linotype, þatbeds and lots of photogravure.
The Pye TVT Story is a welcome addition to the
growing canon of broadcast histories, (and
complimenting the recent IEE Pye biography of
C.O.Stanley, ‘The Radio Man’). i feel the only
omission is that The Pye TVT Story has no index.
None the less, recommended.

THE PYE TVT STORY by Richard Ellis. 342 pages.
Illustrated.
lSBN 1 89340 17X
£12.50 + 22 pp.
To order your copy send cheque for £14.50 payable to
'R.J.G.Eiiis Book'
Richard Ellis, 114 Dixon Drive, Chelford, Macciesfield.
Cheshire SK11 98X.
email: rjge@globalnet.co.uk



Crystal Sets Revisited .........w.....
I built my first crystal set in World War II when I was eleven years old. I can

still picture it. It was made using pieces of scrap Perspex, easily obtained
from a nearby aircraft production factory. Knowledge of methods of working
with this material was imparted by workers who built cockpit canopies and,

I remember, had a useful sideline in a variety of non-military artefacts
produced from the scrap.

The design of my set must have originated from
someone who knew what they were doing. Somebody
acquired one and we all made copies. The base of the
set was made from a rectangular piece of Perspex
which was dipped into boiling water to soften it and
then bent to form a flange along one edge. This þange
was drilled to take the tuning capacitor and the ‘phone
and aerial and earth terminals. Four small cubes of
Perspex cemented to the base made feet to stand it
on. A second rectangle of Perspex was totally
immersed in boiling water and when very soft, was
wrapped around a wooden rolling pin to make the coil
tube. The coil tube was then drilled to thread the
winding wire‘ through to anchor both ends and wound
with a single layer of enamelled copper wire. The wire
was obtained from scrap dynamo ýeld coils for which
we had a source. It was probably about 26 gauge and,
if my memory serves me well, the winding was 250
turns close-wound for long waves tapped at 60 turns
for the medium wave band. The tap was made by
doubling the wire back on itself and twisting it. The
coil was completed by scraping the enamel from the
ends and the tap, and cementing the tube to the base
with Perspex cement which was made by dissolving
Perspex chips in a solvent which you wouldn't be
allowed to use today, and when set it effectively
welded two pieces of Perspex together.

The crystal holder was made from a spent .303
cartridge case. These were in almost unlimited supply.
The*.303 Browning machine gun was the standard
offensive and defensive armament on most R.A.F.
aircraft. When in action the gun fired 950 rounds per
minute and a Spitfire carried eight. Consequently at
my school, spent .303 cartridges were the lowest
denomination of schoolboy currency. On a good day
you would get five for an old dog-eared comic paper!

A cartridge case was sawn off about 3/ " above the
rim and a small hole drilled through the centre of the
percussion cap through which a brass screw was ‘
passed to ýx the holder to the base of the set. The

cat's whisker was any convenient bit of thin springy
wire. What metal it was didn't seem to make much
difference against a bit of natural galena but it did
need to have a sharp point. This was achieved by
cutting at an acute angle. (My Mother never did ýnd
out why her scissors suddenly went blunt) The cat's
whisker was fixed to the end of a long screw which
was supported in a small block of Perspex cemented
to the base. Wire connections were trapped under the
holder and between two nuts on the cat’s whisker
screw and that was the limit of how much you could
get for nothing.

A piece of galena was 3d at the local bicycle shop. I
don't know why but most bicycle shdps sold crystals,
radio valves, and charged accumulators. You got a
decent sized lump about the size of a large hazel nut
for 3d and you needed to cleave it into smaller pieces
to put into a cartridge case. If you were lucky you got
a couple of usable spares to trade.

To fix the crystal into the holder, a small ball of silver
paper was pressed into the holder and the crystal
pressed down into it. Smaller balls of silver paper
were then forced into any gaps between the holder
and the crystal with the end of a matchstick until it
was wedged tight. The taper of the cartridge case
ensured that it remained captive. Silver paper was
more scarce than cartridge cases, but Players
cigarettes still had a foil wrapper inside the packet, so
all you had to do was ýnd a Players smoker who was
down to his last cigarette. (No-one threw empty
packets down in the street in those days !)

Two more parts were required to finish my crystal
set - a .OOOSuF variable capacitor and a pair of high
impedance ‘phones. The variable capacitor was
obtained from a junk shop for 6d - a whole week’s
pocket money. The 'phones were a more serious
problem as the cheapest second hand ones available
were half a crown and quite beyond my reach. My
Father who had built most of Scott Taggart’s sets in
the 1930's came up with a pair of 3.6. Brown type F

Far left: The perspex set
looked like this.

Above: Bill’s home setup
utilising a Brownie No.3 set
through a S.G Brown
Microphone Ampliýer and
horn speaker.

I visited the Public
Library and found a
boys’ book which
explained radio in a
simple way. With its
help I understood
the concept of
resonance and how
rectification could
recover the audio
from an amplitude
modulated signal.



Right: Cosmos C1.

Far Right: Fellocryst Super.

Below: Brownie No.3
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which I still have and use.
My crystal set worked well. it used a parallel tuned

circuit which at the time I thought was the only possible
circuit. It received one medium wave station and one
long wave station (Droitwich). lt stood by my bed for
several years so that I could listen in at night. In the
quiet of the night Droitwich, which was very strong, was
audible with the ‘phones hanging on the bed rail. This
got me thinking. Perhaps Droitwich was stronger
because more turns were used when it was tuned. I
made a coil with 1000 turns. It didn’t work. Why?

I visited the Public Library and found a boys’ book
which explained radio in a simple way. With its help I
understood the concept of resonance and how
rectification could recover the audio from an amplitude
modulated signal. It didn't stop there. There were
valves and short waves and all sorts of fascinating
things to ýnd out about.

The end of World War II was a paradise for the radio
experimenter. Government surplus, valves and all kinds
of quality parts could be had for pennies. There were
much more interesting things to make than crystal
sets. At the end of the war I left school and it was
inevitable that I would work in electronics. I forgot all
about crystal sets - after all they were obsolete
technology - but I think that crystal sets put me on a
path I have followed for the rest of my life.

Fast forward to the early 1970’s. A micro circuit
fabrication technique required a couple of Kilowatts of
radio frequency power. A colleague and I, both radio
amateurs, had built a valve power amplifier to provide
this. We decided that we would do things properly and
hot-neutralise the single triode P. A. under full load
conditions. Consequently the protective covers were
off with the interlocks disabled and the PA. was fully
visible. Cautiously tweaking the neutralising capacitor
with a 2’ insulated rod, I became aware that we had
attracted an audience of young graduate engineers
who had never seen anything like this and were
pressing dangerously close. I hastily tripped the anode



supply breaker. I told them they were welcome to
watch but from a respectful distance. “Get too close
and you die!” Total disbelief! l re-set the breaker and
pointed to the meters. A little over 3kV and close to 1
Amp anode current. It didn’t mean much to men
brought up on transistors. “Is that a valve?" “Yes”
“Where is all the rest of the circuit?” “That’s it. One
valve, 4 capacitors, a coil and a choke is all you need”.

Some of them had heard about valves - they were
used in the old days, long, long ago. They were very
fragile, could only last for a few hours and were
terribly inefficient. I pointed out that the meters
indicated that DC was being converted to RF at about
80% efýciency and said, “If it doesn't continue to do
so for at least 10,000 hours, I will complain to the
valve maker”. They didn’t believe it - but it set me.
thinking. I said to my colleague, “By the 21st century
there will be more people who can read Egyptian
hieroglyphics than can read a valve circuit. Some-one

must preserve some early radios and their
documentation before the origins of the electronics
industry are lost forever”.

A few years later I joined the newly formed B.V.W.S.
I was not alone. I planned my collection very carefully.
With limited space it could house only fourteen radios.
All must be unmodiýed and fully working. Each must
demonstrate an important stage in early radio
development. Only three could be crystal sets. Thus
began a bit of research into crystal sets. There were a
surprising variety and more circuit configurations than
I thought. My fourteen-strong radio collection still
contains three crystal sets. They have changed over
the years but only on the discovery of a more
interesting variant or a better specimen. Currently - a
Cosmos Radiophone represents early broadcast,
variometer tuning with reduced damping by tapping
the detector down the variometer windings, and a
Pyron (pyrites on silicon detector, rare in British sets).

I ýnally got my
hands on what may
be the finest crystal
set ever made - the
MK III Tuner. Note,
it’s not called a
receiver. What it
does is  tune - i.e.
it has selectivity.

This page: Mark III Tuner
manufactured by ATM
Co. Ltd 1918.

Opposite page: Mark IV
Tuner, a rare beast indeed,



Over sixty years ago
I thought I knew
how crystal sets
worked. Today I
could compile
pages full of
questions related
to crystal sets, the
answers to which
I am either unsure
of or can’t quantify.

A Brownie No.3 is a late design using techniques, like
mouldings, to get costs down. It is slider tuned with a
switched ýxed capacitor in parallel to cover long
waves and has a metal enclosed semi-permanent
detector. This one drives a hom speaker via a Brown
microphone ampliýer.

My favourite is a Fellows Super Receiving Cabinet.
A tapped coil with carefully chosen tapping ratios,
parallel tuned by a variable capacitor, with provision
for a loading coil for long waves and a Hertzite cat's
whisker detector. Another early broadcast receiver, but
very different to the Cosmos.

Forward to the 21 st century, and backwards to
World War I. I finally got my hands on what may be the
ýnest crystal set ever made - the MK Ill Tuner. Note, it’s
not called a receiver. What it does is tune - i.e. it has
selectivity. Selectivity is the Achilles Heel of crystal sets
and was a factor leading to their demise when many
stations were operating on medium waves. The MK III.
has two tapped coils both with capacitor tuning and
with variable coupling between the two coils. It also
has both Perikon and Carborundum detectors. These
days we are well supplied with medium wave AM
stations and once having mastered the technique of
adjusting two tuned circuits and optimising the
coupling between them, ýve clearly separated stations
could be received on a 100' aerial. Unfortunately I
don't own the MK Ill and it had to go back to its owner.
It is beautifully designed but too complicated for a
broadcast receiver. It was probably too complex for a
battleýeld receiver as well. I note that the MK IV has far
fewer knobs to twiddle.
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Over sixty years ago I thought I knew how crystal
sets worked. Today I could compile pages full of
questions related to crystal sets, the answers to which
I am either unsure of or can’t quantify. For example -
mention is often made of the end effect of slider coils
in which the unused turns absorb energy from the
active turns. How significant is this? Subjectively slider
tuned sets don’t seem inferior to other arrangements.
How does a cat's whisker detector work? The cat’s
whisker (metal) forms a junction with the
semiconductor (crystal) which passes current more
easily in one direction than the other. Just a moment
though! The crystal is in contact with a metal holder
and there is no rectifier effect here. The cat’s whisker
contacts a tiny area and the holder is a large area. Is it
the sharp point on the cat's whisker which causes
rectification? Perhaps the electric field gradient in the
crystal surface under the point is responsible? If a
galena crystal is put in an insulating holder and probed
with two electrodes, how much bigger does one have
to be than the other to make a good detector? It is
relevant. Is there any point in setting a crystal in
Wood’s metal if a single clamp screw serves as well ?

That is just a taste of what I don’t know. I have
designed some experiments which should yield some
answers especially as to the merits of various
conýgurations. When the weather drives me out of the
garden this year and it’s not too cold in the radio
workshop, I’m going to conduct these experiments, and
if I survive another winter I will have made another visit
and returned with some answers. It’s a pity that it's
eighty years too late for them to be of much use!



Murphy A52,
Fully Featured Listening..........l

The Murphy A52 was placed at the top of the Murphy
table receiver range in 1938. The most notable
features included: 5 watt output stage, magic-eye,
seven short-wave bands individually band-spread
onto a separate logging scale, double superhet
receiver design for excellent short wave performance
(a technique normally only found in communication
receivers such as those by Eddystone for example)
multicoloured tuning scale, individual lamps to
highlight only the waveband selected, automatic
tuning correction, motorised tuning with each
pushbutton capable of selecting either a long-wave
station, medium-wave station or short-wave band.
Quite a list, in fact I am hard pressed to think of any
other UK.  table receiver that offered so much
functionality before WW II.

Those with long memories might remember that
Mike Barker wrote an excellent article giving a
technical overview of the receiver in BVWS Bulletin
Vol. 20 Issue 3 back in 1995. However, readers might
be interested in the realities of bringing one of these
receivers back to life. My example came with an
excellent original cabinet, but was in poor internal
condition. The only top of chassis item clearly not
original was the loudspeaker, which had been
changed to a post war non-energised Goodmans unit
(fig 2). The Field winding connections at the mains
transformer had been bridged with a 759 resistor and
electrolytics. An email to Mike Barker enquiring about
the specifications of the loudspeaker brought a
pleasant surprise. Mike had a complete spare chassis
for an A52, from a set dismantled due to woodworrn
infestation. Mike was therefore able to supply me with

an exact replacement loudspeaker together with the
substantial locating bracket. The original speaker was
suspended from the cabinet roof such that the frame
of the speaker is not ýxed to the front of the cabinet
(ýg 3). Mike also kindly copied the A52 service manual
for me.

Restoration could now get underway, and ýrst
came a look at the pushbutton unit. Two buttons were
jammed in, three did not operate and the remainder
did not latch. Fortunately it only required time to free
everything up. Gently releasing the jammed contacts
with a bar on a strong part of the switch, and gradual
coaxing of the other pushbuttons eventually freed all
the switches, and the latching and release mechanism
proceeded to work effectively. This process did take
a while, but is a much safer strategy than trying
impatiently to force the switch into operation. One
never knows how many years it has been inoperative,
and if one of the paxolin movements gets broken
a much greater problem results.

The next item that I decided to work on was the
motorised tuning system. The basic principle of
operation is the direct homing system, similar to that
used by Ekco in their motor tuned receivers. (l will
make occasional comparisons to the Ekco motor
tuned radio such as the P8189 as they are reasonably
common). Designed by Plessey, the same contact
disc and rails utilised by Ekco were also to be found in
other motor tuned receivers of the period, for example
Defiant and McMichael. The Murphy A52 does not use
these common components though. 0n the A52 each
pushbutton is used to select either a LW or MW
station or a SW band, this means that there are three



Fig 2: Goodmans replacement
speaker

Fig 3: Original speaker back
in cabinet. Notice the moveabie
panel with changeable station
labels evident now the
pushbutton unit is removed.

Fig 4: Multi-core wiring before
replacement. Notice insulation
has disintegrated to expose
bare wires.

Fig 5: Multi-core wiring after
replacement

sprung fingers per pushbutton pressing on the motor
tuning disc. This results in a 21 way multi-core cable
to the pushbutton unit, plus a further muiti-core cable
from the pushbutton unit to provide the manual tuning
functionality and control wires. The 21 core cable
utilises rubber insulated wires which are then
individually cotton covered, bound into groups and
then the whole lot is bound again by an external
cotton covering. The insulation had totally flaked away
in the area of the selector d isc,  therefore new wires
had to be run in (fig 4). Obviously it would be
impossible to obtain the exact 21 core cotton covered
cable, but I had some old cotton covered multi-core
cable scavenged from a closing Strowger telephone
exchange more than 20 years ago (which proves that
if you hang onto something long enough it does find a
usel). The individual cores are not really up to mains
power, but would be good enough for the motor
circuit at just 24 volts, especially as the motor is only
running for short periods (ýg 5).

With the multi-core cables replaced the next job
was to look at the drive cords. The A52 uses three
separate drive cords, one for the short-wave band-
spreading device and logging scale, one to operate
the main scale cursor, and one to provide the drive
from the motor, via the tuning knob spindle to the
tuning capacitor. The last of these was broken, but
fortunately the run of the cord is not too hard to work
out. Normally I’d use my old stock of RS replacement
cord, but this was one occasion where I doubted it
would take the strain, as the main tuning cord it drives
is about 4 foot long travelling in multiple planes and
the tuning capacitor is itself a substantial unit.

Additionally the friction applied to the motor disc by
the 21 fingers under sprung pressure introduces quite
a drag on the disc. The motor itself is surprisingly
powerful, drawing 2 Amps in operation. Therefore I
used heavy duty lacing twine for the motor drive cord.
The decision was right as there is clearly quite a lot of
torque produced by the motor - when it starts one is
left in no doubt it will keep running no matter what
until power is disconnected. It is for this reason that a
paxolin gear is included in the motor drive train. If a
fault causes the motor to run continually the paxolin
gear will soon be stripped of its teeth, which provides
protection to the motor that is not designed to run for
more than a minute or two. (In normal operation the
user is only likely to run through the pushbuttons until
a station of interest is found).

The next task was to deal with the drive wheels.
The same tuning knob is used to tune in LW and MW
stations, and also to operate the separate SW band—
spreading device. At first sight this might seem
unremarkable, but of course is quite a feat. Before
considering the method we should perhaps step back
a year for a moment. Murphy introduced SW on their
receivers for the first time in 1937, on the highly
speciýed A36. This receiver featured the Murphy
“Drum” tuning scale introduced that year for MW and
LW reception and SW Logging. Short wave reception
on the A36 was rewarded with its very own dedicated
variable tuning capacitor and control knob. When
operated on short wave a separate variable tuning
capacitor was used to tune across all SW tuning
bands from 13m to 49m inclusive, with “notches” as
each band was passed that could be felt whilst
















































































