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From the Chair

| have noticed recently quite a lot of debate
both here in the Bulletin letters pages and
also the UK Vintage Radio forum on the
subject of whether one should preserve or
restore vintage equipment and the general
merits of both. | see this as a matter of
personal taste. Although a great deal of my
own collection is still completely untouched
and as found, this is not due to the desire
to leave it that way, but simply down to the
fact | have not had the time to do otherwise.
For me, the enjoyment in collecting is both
being able to admire the items for their design
and quality of manufacture, and also for their
performance and to satisfy this requirement
they must be fully working. How else would
we be able to have displays of working 405
Line TV's and radios at meetings to enjoy?
So how far do you go with a restoration?
This surely depends on personal taste

and the state of the item when found.

Over the last few years there have been
articles on some very extensive restorations
where items in near ‘Basket case’ condition
have been lovingly brought back to life for

future years of enjoyment. | applaud those
who dedicate so much time and effort
ensuring a once unattractive silent item
can be enjoyed both by themselves and
future generations. The Society aims include
Preservation and Restoration and unless
we encourage members to do such work
and to write about it, often spending great
amounts of time doing so, and giving away
very useful hints and tips and displaying
their work the general interest will dwindle.

It is fair to say that with all types of
collecting we are only custodians of the
items to ensure they survive in to the future,
and without restored and working examples
to help create new interest in those people
who have never seen or heard vintage
equipment, more and more of it will find its
way to the tip rather than being saved.

| urge you all to take up your soldering iron,
get out your Avo, and bring a piece of radio,
TV or audio equipment back to life, display
it prominently in your home and use it!

Mike

Right and below: some of the lots and the scene
in Bonhams auction rooms, Knightsbridge at the
Jeff Salmon radio collection sale.

A Philco type 444 ‘The People's Set’
sold for £144 and an Ekco type AD76 (Belgian
version), sold for £1,260 inclusive of Buyer's
Premium, a Fada type 1000 ‘Bullet’ of 1945 sold
for £2,640, all prices inclusive of Buyer's Premium.
Prices overall were very reasonable for a collection
of this type.




Another look at a Vidor ‘My Lady Anne’
CN430 portable from 1955
(and a little on the GEC BC4941, 1948).,c e

This radio has been with me for some while and | wrote a short piece on it back in Bulletin
Summer 1999. This detailed a repair made to the combined On/Off and wave-change knob.
At the time the usual suspect capacitors were replaced but not much more than that was

done. It came into the workshop again recently as the performance seemed below par and

| wanted to make a ‘battery box’ for it, the box to hold 10 PP3’s, for 90V HT and 5 AA's for
the 7.5V needed for the valve filaments. With mains pollution becoming ever greater it's useful
to have sets that can also play on batteries. Besides, it's sometimes nice to be free of the
mains cable and for garden events it's another way to bring old valve radios to the fore.

Other radios in the “Lady” series

There are three others that are battery only radios: Lady Margaret
1954, Lady Catherine 1956 and the Lady Elizabeth 1958, this having
a ferrite rod aerial and using printed circuit board construction.

A look back at ‘All Dry’ battery / mains valve receivers

The early battery portable radio sets of the mid-20’s on used a
‘wet battery’ (an accumulator) for LT and a dry battery for HT. But
in 1939 portable set design moved on with the introduction of a
new series of valves. These were octal, and, briefly side contact
based types, having directly heated filaments, rated at 1.4V and
50 mA, excepting the output valve which had a centre-tapped
heater rated at 1.4V for each half. It could be used with the two
halves in series or parallel for parallel operation with the other 1.4V
types. Used in series it made possible the first ‘universal’ receivers
that would work on either dry batteries or AC/DC mains.

Looking through the Trader Sheets shows an example of this in the
Double Decca from 1840 (TS 473). For battery operation the heaters
are switched in parallel but for AC/DC mains operation the heaters
are switched in series and fed via a dropper from the HT supply. The
HT is derived from a UY31 rectifier, having a 50V at 100 mA heater,
supplied from the mains via its own power hungry dropping resistor.

Post War in 1946, Decca really did the double and resurrected the
set (TS 788). It still used octal valves but had the heaters permanently
wired in series. They were switched either to a dry battery or again
fed with a resistor from the HT supply for mains use. The HT supply
now used a metal rectifier (from the TS picture this is certainly a
copper oxide type, each disc having a reverse breakdown voltage of
only a few volts). It made for a much simpler design doing away with
complicated switching, the valve rectifier and its dropper resistor.

By the late 1940’s, valves developed in the USA became available
with the same heater requirements as their pre-war counterparts but in
B7G form. Of the Trader Sheets looked at, all the radio manufacturers
that used them had gone over to metal rectifiers at the same time. Trader
Sheets call all types of these devices “metal” but again from the pictures,
they all look like selenium rectifiers (these can be smaller with fewer
sections because each has a reverse breakdown voltage of around 20V).

Of these, they were either Battery / AC/ DC mains or
Battery / AC mains only, the latter having a transformer
with the advantage of a fully isolated chassis.

Included in the Battery / AC/ DC mains were: Philco B2602
(1950), Philips 401UB ( 1950), Ultra Twin (1950), Pilot Dandy
(1951), GEC BC4444 (1952), Philips 523UB (1953), Vidor
Gala (1952), Ultra R786 (1953), Vidor CN431 (1955).



Vidor chassis

Vider heater 'pot’ replacement

In the Battery / AC mains only were: Vidor
396 (1949), Ekco Stroller (1949), Ekco MBP149

(1951), Ferranti 915 (1951), Vidor Henley (1953).

Note: the Vidor 396 uses a valve rectifier.

All of these radios used the valves with
the heaters in series, fed via a dropper
resistor from the HT line for mains use.

One radio found was the Roberts RMB
(1951) that wired the heaters in parallel. For
mains operation it used a separate transformer
winding and a metal full wave bridge rectifier.

And so to 1954, when the valve makers
introduced new types of B7G valves
with filaments that only needed 25 mA of
current. The output valve still needed a
more powerful heater though and continued
with two 1.4V sections that could be
connected in series or parallel. This brings
things neatly to the My Lady Anne.

Sources: Valve Radio & Audio
Repair Handbook by Chas E.
Miller. Internet Wikipedia.

The My Lady Anne circuit
diagram (Trader Sheet 1215)

The circuit by 1955 had settled
down into a conventional four-valve
plus ‘metal’ rectifier line up.

Small frame aerials for LW and
MW, with a loading coil for this, feed
to a heptode frequency changer.

The output couples to an IF stage
having, according to the Trader Sheet,

a neutralising capacitor C12 (3.3 pF)

for V2 anode to grid inter-electrode
capacitance. Not seeing how this worked,
in the accepted sense of feeding back

an anti-phase signal, with the bottom
end going to ground via C23 (0.01), |
asked member Peter Lankshear. This

is what he said: Confusing isn't it? A

very small amount of neutralisation is
required. C12 is very small, but its output
is nevertheless divided by the bypass cap
C23. There is then a minute but sufficient
amount of the anode signal fed into the
bottom of L9 which is resonant at the

I.F. frequency. Because L9 is resonant,
the neutralising component undergoes

a 180 degree phase change at the grid
end which is correct for neutralising.

The amount of feedback must be
very tiny but then again so is the anode
to grid capacitance whose effect it's
cancelling. According to my Wireless
World data book this is 0.3 pF.

The signals move on to a conventional
diode detector and audio pre-amplifier
with a strangely small coupling capacitor
C17 at 100 pF. More on this later.

Not a lot to say about the audio
amplifier except C19 which is connected
by a switch when the lid is closed.

If the set is still switched on then
positive feedback, from V4 anode to V3
screen grid, makes the radio produce

a ‘rude’ noise in the loudspeaker.

Valve heaters

The heaters are connected in series with a
feed from the HT supply (R20, R21, and R22)
for mains use. But HT current needs to be
taken into account and so bypass resistors
are used to balance up the individual valve
heater voltages. Although the anode and
screen currents are low (the output DL96
being the greatest at 5 mA) they would still
cumulatively add current to the lower valves
in the chain; possibly shortening their life.
The resistor R18 across half of V4 filament
interested me, balancing up the effect of

the valve’s own HT current. It would have
been nice to disconnect R18 but this was
physically not easy to do. What was easy was
to disconnect the HT battery, which would
indicate what R18 was correcting when HT
was present. With HT current, the voltages
across the filament halves were within 2%
but without it they were unbalanced by 15%.

Valve bias and AGC

The output valve V4 will have about 5.6V
of bias (average to the centre tap) because
of its position in the heater chain. However,
for mains use this is increased by about
1.9V due to the drop across R17. For use
with batteries this would be unacceptable,
requiring more voltage from the LT battery,
and so R17 is shorted out. To compensate
for this V4 grid is made more negative

due to HT current through R19.

What of the bias arrangements of the
other valves? V1 oscillator grid leak is
returned to one side of the filament so will
have minimal bias. Its signal grid along
with V2 grid (both requiring little grid bias
according to the data sheet) are returned
to the AGC line. With no signal this actually
needs to be positive to compensate for the
valves’ positions in the heater chain. Without
R15, for no signal, the AGC line would be
about 0V but with it becomes + 2.5V. The



calculation for this is pretty simple: just add record | measured, using a 'scope’ with a C26. This wouldn’t be necessary if the

up V3, V1 and V2 heater voltages (4.2V) 10M Ohm probe, +2.5V for no signal and heaters were connected in parallel and

and divide by the sum of R15, R7 and R8 to -0.5V for the strongest signal | could find. supplied from a low impedance source.
give the current flowing in R15. From here Note that there is good decoupling for V3 is conventionally placed in the filament
subtract the voltage across it, from the 4.2V, RF signals with C24 and C25 and effective chain, being at the bottom, as it’s the

to give the voltage on the AGC line. For the audio decoupling of the output valve with most sensitive to hum pickup. Again it's

Battery box outside

Combined HT and LT batteries
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Notes for Box: (all dimensions in mm)
Mark out and drill 3mm holes. Cut out and bend up tabs A.

Bend up sides B 1/2 mm inside the line (Allows the tabs A to overlap sides B). Bend up sides C. Fixing bracket underside
Drill through tabs A and sides B and fit eyelets
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another valve that needs only a volt or so
of negative grid bias. Some will come from
the heater with the valve’s grid resistor
returned to ground. However, Peter tells
me there maybe a small additional bias
from having such a high value resistor
(10M Ohm). To quote him again:

The DAF96 bias method is a standard
one for hi mu triodes. It relies on contact
potential to generate about 0.75 volt across
a 5-10meg resistor. Fritz Langford-Smith
produced a paper on the subject many
years ago and showed that for low to
moderate signal levels it actually produces
less distortion than fixed or cathode bias.

| think that the term “contact potential” is
a bit confusing. The bias method was used

for indirectly heated valves as well as directly
heated. As | understand it, the bias builds up
as a result of some passing electrons settling
on the grid and not all being unable to leak off
because of the very high grid leak resistance.
It is always greater than 5.0meg - generally
10meg. (This is of course what happens

when an open circuited grid ‘blocks’).

The effect is greatest with high mu
valves. | did some tests and with a
10meg leak, a 12AX7 developed about
0.75 volts, a 12AT7 about 0.5 volts and
a low mu 12AU7 very little bias at all.

Back to me again: | could only measure
(10M Ohm ‘scope’) about =10 to 15 mV for
the DAF96 so this type of bias doesn’t add
much here. This valve runs at starvation

voltages and currents and the Trader
Sheet doesn’t give anode and screen
voltages. However, using the ‘scope’ again
the anode and screen voltages were 13V
and 25V (HT 90V). Ohm’s law gives an
anode current of 77 micro Amps and a
screen current of 24 micro Amps, agreeing
reasonably with the given current figures.

Work done

These are not the easiest of radios to
work on. Firstly the frame aerial panel
needs removing from the lid, to unsolder
its connections. This is secured with a
couple of spacers screwed into the lid
sides. But the panel has to be prised from
grooves in the top and bottom of the lid



GEC BC4941

HT battery inside

without damaging it. Now the metal front
panel, that mounts the shallow chassis
and loudspeaker, can be taken out. After
removing the fragile knobs and unsoldering
the speaker connections the chassis can
be parted from the front plate. My aim was
not to go through this more than once.

First thing was to replace the rest of the
old wax paper capacitors and do a check
on all resistor values. Some of the high
values had gone too high and surprisingly
some low ones as well. The low ones were
the heater bypass resistors that Vidor
had seen fit to make 2% tolerance. They
ranged from +12% to +16%. (Note: the
Trader sheet gives different values to the
ones fitted: | stuck with these reckoning
them to be a change during production).

Once replaced, a check confirmed the
heater voltages with the current set, by
potentiometer R21, to the recommended
23.7mA. They were 1.37, 1.38, 1.38
and 2.86 for both halves of V4.

On the previous occasion, when the
radio had just been made to play, the open
circuit, wire wound potentiometer, R21 was
replaced. All the wire was removed and a
small multi-turn Cermet ‘pot’ screwed to
the now bare Paxolin panel (see picture).

Once an alignment had been
carried out the radio worked well
excepting two problems.

GEC inside

Battery pack fitted

1. LW Radio 4 interference

This was a strange one, as it only affected
Radio 4 and did not affect other sets on
an external ‘long wire’ aerial (or this one

if the long wire temporarily replaced the
frame aerial). Stations either side did not
have the strong cross-modulation tone
sufficient to make the desired programme
unintelligible. After quite a search, it turned
out to be caused by the Virgin Media
Broadband modem hidden away, and
forgotten about, behind the computer.

2. Residual volume
With the volume control at minimum,
the sound from the speaker was still too
loud. | soon established that this could
be cured by increasing the value of C17
from its low value of 100 pF. What was
needed was to provide a larger audio
shunt to V3 grid. It would seem that
the valve was creating its own input.

| asked Peter about it: The grid, which
is coupled to the diode by the internal
valve capacitance, acts as a diode, much
as in the manner of a grid leak detector.
The larger coupling capacitor (C17)
would bypass more RF to the bottom
end of the volume control. This could be
proved by disconnecting the capacitor.

Why didn’t | think of that? Sure
enough strong stations produced

considerable volume.

| had a look at the circuits of the other
Lady radios and this capacitor had a
value of 1000 pF, so it seems an error
was made with this one in the series.

The Battery Box
Batteries HT
Low cost PP3’s are available from
several sources and connectors to link
them together from Maplin Electronics.
A dab of Superglue sticks the batteries
together making connecting easier.
It has a downside if one battery fails
prematurely, which happened to me with
some batteries from another source

It may be possible to find zinc carbon
batteries (which also includes zinc chloride
in Farnell listings) that are cheaper than
alkaline types. But these have less
capacity and lower shelf life compared
to alkaline types. There is data to be
found on Internet web sites but it can
be confusing. Manufacturers enthuse
about the merits of all constructions but
performance depends on many factors
including current drain, usage and rest
times (duty cycle) and temperature. My
conclusion was that for radio use, alkaline
batteries could have about a third more
capacity and twice the shelf life of zinc
chloride and four time the shelf life of zinc



carbon. Shelf life is important if you are
only going to play the radios infrequently.

Choosing “Standard” or “Economy”
alkaline then the lowest cost, at the time of
writing, came from Farnell. These were the
Duracell Procell, 20 batteries for £17.15 +
VAT. These did have a data sheet and are
ideal as they supply low currents for a long
time. Typically they reach 5V in 90 hours for
a 1K Ohm load (at 70 degrees C.), which
matches nicely with a typical radio current
drain. The batteries | bought are marked
“Mar 2012" but experience shows that the
shelf life is far longer than this. | have some
(not the same make) that are marked “2002”
and, for radio current drain, are still working.

Because of cost (greater than 3 times)
“Premium” alkaline (Duracell Plus and Ultra)
are not worth considering. Anyway, their
service life for radio use is similar. Where
they are best is for high current applications
(E.g: cameras, toys with motors etc).

Batteries LT
Alkaline types are cheap and Maplin do
a series connected holder for 6 AA size
batteries. It does mean making a ‘dummy’
to short out the unused position. A piece
of dowel was used for this with a wire,
let into the side, joining a drawing pin at
one end and a brass tack at the other.
From the available data (Duracell
- Procell), typically a battery will be
down to 1V in 90 hours for a 43 Ohm
load (34 mA). This service life, used
in the radio, should exceed that of
the PP3’s used for the HT battery.
| also had a look at powering radios
where the heaters are in parallel. For five
(the output valve counts as two) 25 mA
types then two parallel C cells maybe a
good solution. For five 50 mA types then
three parallel C cells would be better.
Maplin do a holder for a single cell, with
tag output, for easy parallel connection.
From given data (Duracell - Procell) a
C cell will typically be down to 1V, for a
125 mA load, in about 60 hours. For a
250 mA load it’s likely to be half this.
(D cells approximately double these figures).
Apart from service life, the physical
properties of the batteries need to
be taken into account. Vertical radios
may require more heavy batteries, C
or D cells, to get the centre of gravity
approximately correct. Also, how they fit
with the PP3’s, used for the HT supply,
for the particular radio, makes creating a
suitable battery box that much easier.

How long will the batteries last
Looking through the excellent book,’Attaché
Case Portables’ by Mark Johnson, | was
amazed to see 250 hours quoted, by the
makers ‘Rees-Mace’, for the Gnome, on
its recommended battery package. (This
radio is circa 1947 and must be amongst
the very earliest to use B7G 50 mA valves).
How low in voltage could the supplies get
before a radio was no longer considered
useable? Simple tests showed that about
2/3rds for LT and 50V for HT is about
the limit (these voltage were used in
assessing the batteries above). So with

the suggested batteries then around 90
hours usage should be obtained before
needing to consider replacements.

The batteries (zinc-carbon) for the Gnome
were an AD4 for HT and two B104 for LT.
The book conveniently gives the dimensions
for these. They took up about three times
the volume, of PP3’'s and three C cells, for
about the same increase in quoted usage
time. However, unless you were an avid user
then the batteries were likely to expire due
to time rather than current drain. It must
have made for a very heavy radio too.

Making the Battery Box
This was made from 0.5 mm sheet
aluminium which is a delightful material to
work with in this thickness. | have included
a layout diagram just in case anyone
fancies making a box for a similar radio. The
dimensions maybe slightly oversize for the
particular batteries: they do vary slightly.
However, if loose, some thin cardboard
can be cut to fill the spaces. Self-adhesive,
neoprene sealing tape was used on the
lid and around the box in the radio. The
connections as shown in the picture were
made to a piece of connection block.
Purists won't like this but | reasoned the
original battery connector would never be
used again. Accordingly | cut the pins free
from the Paxolin panel with side cutters. A
little heat shrink tubing over the ends and
they fit nicely into the connection block. The
box labels, made on the PC, are of course
unnecessary and just me enjoying myself.

The clamp for the box needed
to be of thicker material and
1.5 mm sheet was used.

Most tools for simple sheet metal work
will be found in the average workshop.
A vice is useful (| wouldn’t be without
one) and a couple of ‘bending bars’.
These, in my case, are just two 18 inch
lengths of 1 inch section angle iron.

A few tips, for those that need them:
Marking out is made a lot clearer if you
use a fine tip CD marker pen. | use tin
snips for ‘coarse’ cutting out and less
distortion happens if the lower blade is
kept in contact with the metal. Some
bending does occur and it's best to start
with a cut 1/2" away from the line. After
this, make a couple maore cuts with the last
one homing in to the mark. Doing it this
way ensures that most of the distortion is
to the waste material. Whenever possible,
say for corners, then a Junior Hacksaw
makes the cleanest cuts. Drilling a small
hole at the crossroads of corners ensures
interference free bending. For finishing off
and getting really straight edges then clamp
the sheet to an old steel rule and ‘draw
file’ to that. Draw filing is where the file is
drawn along the edge and not across it.
When bending sheet metal it’'s necessary
to keep in mind where the metal for the
bend is coming from, in this thin sheet it
matters less. If the metal is clamped on
the line then the piece bent over supplies
that needed for the bend. Never ever hit
the metal directly, always use the hammer
against a wooden block. Most bends can

be made in the vice or the bending bars but
not all. These will be the last ones where the
box, for example, is being completed. Here
the trick is to cut a piece of right-angled
wood (for thin sheet, softwood is adequate)
that fits inside. Then clamp it to a flat
surface, using a G clamp, and bend up the
external pieces using a wooden block.

A Battery Box for a GEC BC4941
This is a slightly strange radio design but
| like it a lot. For a portable it's big and
heavy being about 13" tall and weighing
12 Ibs. on my modern battery pack. It
works well though and sounds good from
a largish speaker in a very solid cabinet.

| have included some pictures of it as
some readers may not have come across
the ‘trick’ of plugging PP3 batteries directly
together. If there is room in the radio it
saves using the connecting clips. Only one
is needed, of the rigid type, which can be
cut in half with the ends filled with a little
epoxy. The box in this case is two simple
trays with bolted on ends for the lower one.

Conclusions

This particular My Lady Anne is a
very clean example and to me well
worth the time | spent on it.

The project was more interesting than
| could have imagined, but radios often
have things to discover if you look for
them. As | have said to friends “... much
of the interest you make yourself”.
























































































































