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Worklng towards BrItIsh valve manufactunw- - g" .

t he rm ion i c  p roduc t s

Brimar thermionics Valves mama-m, QUGM'I‘TIBS 0f new old stock

ECCBB (British design) £ 16.00 “"95 f°" TV 9"“ “ad”
ECCBZ £ 14.00 restoration

E0081 ‘ £ 10.00 See the PDF on our website I
6SN7GT £ 18.00
3003 (pair) £179.00
EL84 10.00
EL34 17.00
6L6 (pair) 29.00
KT 66 (pair) 57.00
KT 88 (each) 30.00
5U4G 22.00
G234 18.00
E00804 (British made) 15.00
12AX7 (high gain) 15.00
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Valve sockets
Ceramic B9A p.c.b. 3.00
Ceramic BQA tag 3.50
Ceramic Octal tag 4.00
Ceramic B7G tag 3.00

Capacitors
1000uF 25 volt 0
BUF TCC 350 V0“ - 0  the mark of
BBUF 450 volt . 0  Quality

1 Your erected I15109" +
www. brimaruk. com

The Brimar' pan' logo is the ofýcial trade of Brimar thermionic products
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From the Chair
111s dmaded VAT Man -the resolution.

Since the last Bulletin and my report on the
BWv‘S falling fowl of new VAT legislation on
printing services that even those who came
up with it could not explain in simple terms.
I drafted a letter which would be used with
others to present to the local MP in Hastings.
This letter laid out the views of. and the
consequences that the addition of VAT would
have on the BVWS. Together with other
representations the local MP took the case to
the Financial Secretary to the Treasury where
it was resolved that although HMFlC were
correct in pursuing collection of VAT, it was
not appropriate in this case and declared that
Hastings Printing Co. were in fact exempt
from VAT on the services that we use. The
letters made clear that the Legislation had
been written and communicated in a way
that had caused “genuine confusion“.

Therefore I am happy to report that
we will no longer be liable for VAT on the
Bulletin production and postal services.
This is a great relief to the Committee.

The BVWS are now pursuing a
re-claim of the VAT paid on the winter
2015 and spring 2016 Bulletins from

the printers if at all possible.
The radio equipment collections have hit

an all-time high. We are currently drowning
in massive amounts of radios and radio

related equipment. One collection we are
currently dealing with will need at least six
transit van loads to clear. Another will be
at least three van trips and even this week
we have been out for another members'
collection. So much so that the BVWS store
is crammed full, a second store is currently
full of thousands of valves from another
collection and we have had to hire two 20
feet shipping containers locally to hold more
stock which will take us several weeks to
collect. If this was not enough. we have just
been notiýed of another very large collection
that the executors want us to auction.

Keep a lookout for special auction
dates on the internet Forums and the
BVWS website as we will need several
events to be able to handle the vast
quantity we currently have to offer.
Mike...

Committee meeting dates this year will be:
05—08-2016 at BVWATM
09-12-2016 at Devizes

-' : l “ '9 FIVE}

The BVWS Committee at the Harpenden Annual General Meeting

3



Reworking an unknown US radio from 1935mm......t
This is another article that came about from what to do on a dark wet winter's
afternoon. Although this is in the summer issue I am actually writing it in the ýrst
few days of the New Year and this afternoon is particularly miserable.

The refinished radio. second attempt

It was one of the ýrst radios that I bought.
back at the Spring Harpenden meeting in
2000. It came from a stall in the entrance.
which is now used for the Bring and Buy,
and looked in a poor state but I was
much taken by the dial (see pictures).
Mostly it was all there and the cabinet
wasn't too bad: i t  had damage but no
lifting veneer on the attractive front.

It was obviously an American import
set having LW and how it was originally
powered was not obvious. If there had been
a transformer. it was missing and in its
place was a suspect looking mains dropper
and a capacitor of the oil filled variety.

My researches back then came up with it
being sold as part of the Knight equipment
range of Allied Fiadio. But there is now
a marvellous Allied archive intemet site
(Reference 1) and browsing the catalogues
I can't find the model. Also. all their radios

feature an “Allied" name tag and this radio
had no markings to show that there had ever
been one. Apparently Allied didn't actually
make anything and their radios were most
likely made for them by Belmont or Detrola.
This led me to searching the internet Radio
Museum and it bears resemblance to a
Detrola 5W which has a very similar world
globe dial. The valve (or should I say tube)
line up is what was in vogue back in 1935
but Detrola were using higher lFs by then
compared to my radio which turns out to
be around 130 kHz. it seems unlikely that I
will ever know the true maker and model.

This article was just going to be about
re-refinishing the cabinet from my poor
novice attempt back in 2000 to another
more pleasing outcome back in 2011.
However. why not a review of what i did
to the electronics back then and how.
with more knowledge and experience.

I might go about it today. But. as has
happened before. it turned out more
interesting as the radio had developed a
fault of low gain in the intervening years.

i.

The electronics
My note taking was pretty poor back
then but I have since much improved.
often things crop up and it’s nice to have
all the information. From the chassis
top side it looks quite workmaniike
with a rather odd looking black box
which is the mains transformer.

The power supply
The view underneath shows that there was a
cut out for a drop through mains transformer
which figures as the radio seemingly, in
US fashion. never had a back. Exposed
droppers wouldn’t have been acceptable
even with the low safety standards of the
time. I cut a plate to cover the hole and my
transformer is bolted to that. So what is it? It
is made from a transformer kit that could be
bought back then from Maplin Electronics
that had a bobbin with a wound primary.
an open frame and a set of laminations. l
have some confusing notes on the rating but
believe it was for 50VA which looks right for
the volume. At the time I didn’t have a coil
winder and so the secondaries were wound
using a battery powered drill or by hand.
Presumably. to minimise the number of turns
for HT. the power supply. using the 2525 that
was present. was configured as a voltage
doubler. There is nothing too wrong with
that although regulation would have been
better if I had gone for a full wave design.

I did use the doubler that is a bridge type
where the ripple is at 100Hz rather than
the half wave one where it is at 50. see full
information on Wikipedia at Reference 2.

A look at the circuit diagram shows that
I used an 35V winding for an HT of 118V
with 50V dropped across the field coil of
the electro-dynamic speaker. The heaters
were configured unusually to be powered
from a second winding of 25V. with the
four 6.3V valves wired in series across it.
For dial lights I used two 12V 0.1A lamps,
wired in series. for each dial segment.

The setup worked as expected apart
from having a lot of transformer buzz which
I put down to being short of at least three
laminations. But the problem was solved
by potting the transformer in a simple
plywood box to be later broken away. The
fixing method for the finished item was by
bolts. used as studs. through the frame.
It's possible that the transformer could
have run hot but l have run it for hours at a
time and it only gets comfortably warm.

Of course if I was doing things today
I would wait until I found a suitable
through chassis transformer rather than
rushing impatiently ahead as I did then.



The reýnished radio. first attempt

What else did I do
The chassis was completely stripped. the rust dealt
with and then sprayed with silver Hammerite Smooth
and I'm impressed at how good it still looks.

All the canned coils were taken apart in order to trace
through them and come up with a circuit diagram aided by
having the wave-change switch out. The battery drill did
other good work as the field coil of the speaker was open
circuit. After re-stuffing the electrolytics and the wax paper
capacitors the chassis was rebuilt using nuts and bolts as I had
no way of riveting even if I could have found the right sizes.

At the time I used a modern plastic shaft tone control with
switch that has been replaced with one from Blore Edwards
(Reference 3). The 0.1 630V poly‘ capacitor across the mains
transformer primary has also been corrected to an X I Y type.

There is an advantage in having the mains on/off switch
on the tone control and that is the volume control, in the
sensitive area of the audio pro-amp, can have wiring without
screening which must have been a manufacturing cost saving.

A look at the circuit
The aerial input uses transformer coupling on SW and
this transformer is always in circuit with the other aerial
coils bypassed in the SW switch position. On MW another
transformer is used which shares the same former and
screening to that of the SW. The secondary sides of
both of these are tuned. An additional tuned circuit for
UN which is shorted circuited in the MW band switch
position. is free mounted on the chassis. On LW it is used
with it so alignment must be for the MW hand first.

The output of the 606 RP amplifier uses a similar transformer
and Lw coil arrangement to that of the aerial input. coupling
to the 6A? heptode frequency changer. This uses, for the
oscillator section. separate switched primary and secondary
transformers for each waveband. None of these are screened
and are distributed in the chassis comer adjacent to the SAT.

An IF transformer, with tuned primary and secondary.
couples the 6A? output to the 606 IF amplifier. This has
an IF transformer which is tuned only on the primary side.
I understand that this gives extra gain (ideally BdB) but
with some loss of selectivity. If the secondary side were
tuned its dynamic impedance would be reflected across
to the primary. the transformer having a nominally 1:1
turns ratio. and be in shunt with that sides impedance.
Thus the anode load and stage gain would be halved.

Following on is a 75 double diode triode for detection,
AVG and audio pre-amplificaticn. Both diodes are strapped
together and some AVG delay is given by the cathode bias. The
output amplifier is a 43 with bypassed cathode bias resistor.

The radio having low gain and an open
circuit secondary on |F1
l was surprised by this as the radio had always worked
when tried. Eventually after checking voltages I got out an
audio signal generator. my RF one not tuning low enough
for the IF used. Injection was to 64 of the 6A? frequency
changer, using a spare top cap with an added 1M Ohm grid
leak. The oscillator was stopped by a short circuit across
the middle tuning gang. Monitoring was by oscilloscope to
the detector diode anodes and AVG was inhibited by a short
across the lower phone socket as shown on the schematic.

It was easy to peak IF 2 primary and that of IF 1. at the
expected frequency. but not so the secondary of IF 1. Then I
messed around trying to find at what frequency it would peak
before doing what an old servicemen would have done straight
away. That was measure the resistance from the top cap of the
IF amplifier to the AVG line, finding that the winding was open
circuit. But I didn’t do a quick repair, which the servicemen
would have done. and that was to bypass with a capacitor
from the anode of the BA? to a grid leak on the 606. For me it
was off with the IF transformer and see what could be done.

First thing after removing the coil and trimmer panel from
the screening can was to unsolder the coils from the panel. I
then went on what I thought was a vain hope of unwinding the



The dial

outer coi l  connection, of the secondary.
to try to find a break near the outside. The
ýrst snag was a piece of tape, covered with
wax. which had been used to secure the
wire. Removing the wax with white spirit
was simple enough but no solvent I hadI
and l have a variety, would remove the
tape. There was nothing for it but to use the
wire like cutting cheese with the inevitable
breaks but slowly I removed all the wire
covered by the label and then to my
amazement a resistance check showed that
I had a continuous coil again. I had lost 3 to
4 Ohms and a couple of mH compared to
the primary coil but no matter I could add
a small extra capacitor of 22 pF to achieve
the same tuning range. The coil was soon
back on the chassis but now I had extra
gain i also had an oscillating IF strip.

The oscillating IF strip and
final IF alignment
The chassis had been prone to this before
but only at one end of the LW band but
now it was present on all bands. Topside
there is plenty of screening but underneath
none which isn‘t really needed as the IF
wires are very short. On the oscilloscope.
at the detector diodes the level was about
50‘»! at around the IF of 130 kHz. I didn't
know the IF of course but reasoned that
for an American designer back then. and
the US not having LW, they would look
at what European radios were using. LW
goes down to 150 kHz so the IF should
be lower than that and what was Philips
using? Beyond the mid 30's they preferred
128 kHz so that should be fine. It was not
until around 1938!!) that they adopted
higher frequencies in the mid 400 kHz
range, which was between the highest LW
frequency. of 3?5 kHz, and the lowest MW
frequency of 526.5 and 535 kHz in the US.

Normally the cause of oscillation is not
too difficult to find just needing a 0.25 uF
capacitor and a little probing around along
with checking wire positions and lengths.

The chassis as it originally was

But this one was different: it really wanted
to be a transmitter rather than a receiver. it
turned out to be a daft wiring error when I
put back the sorted first IF transformer. i
had wired the secondary AVG connection
to the top PHONO socket rather than the
bottom as viewed on the circuit diagram.
It seemed physically right there with the
correct wire length and “its only four wires
I'll remember where they go“ and of course
I had a circuit diagram but it still fooled
me for a while. Not really an excuse but
I had a lot of other things on my mind at
the time which does show that on such
occasions extra care is needed and a crude
sketch can save a lot of time and bother.

The lFs were realigned at 130 kHz and
peaked nicely with the trimmers near
to being closed which is more stable
than if they are very far open. Making
a quick check of the IF bandwidth,
with the wobbulator, showed that they
had achieved a very narrow result.
of only about 4.5 kHz at half height.
with just three tuned windings. see
“Performance and Conclusions".

The MW, UN and SW bands and tracking
On the first alignment I had used 130 kHz
for the IF and found the tracking good
so that was a reason for using it again. It
was time to hook up the signal generator,
with a frequency counter and a 'scope
(10 M probe) on the AVG line and tune
to points on the dial, for the respective
wavebands. and see how it looked now.

MW
At 500. 400. 300 and 200 metre
points on the dial the frequency was
correct to mostly better than 0.5%
and only 1% out at 500 metres.

Lw
Then just for interest I spent a little time
seeing how good I could get this waveband.
Over most of it I could achieve better

than 2% but in the end I set the tracking
trimmer to put R4 spot on but it was
still within 3% anywhere in the band.

The chassis was unstable, with the signal
generator input. at around 1100 m with
audible motor-boating. Let's say that at
this input the frequency is close to twice
the IF so the oscillator would be at 390
kHz and producing IF as expected. But if
some of the oscillator frequency reaches
the antenna or the input circuits, and with
LW being an add on feature the antenna
tuned circuit is unscreened1 it could mix
with the 260 kHz input and produce a
frequency at. or close. to the IF and account
for the audible beat. Of course with later
high IF frequencies this would be unlikely
to happen as the oscillator would be at
around 700 kHz and more easily rejected.

The antenna input is typical of many early
US radios and is just a wire that hangs out
the back often along with an earth wire. This
is unscreened and passes from the front
of the chassis to the rear. Screening it did
improve things with the chassis stable with
no signal from the generator or antenna but
it is still there, at reduced level. with either
of them. Just for interest I tried making a
bottom screen from cardboard covered
with tin foil but it made no difference.

SW
At the low frequency and of the band the
dial was accurate but as the radio was
tuned to higher frequencies the error just
became greater. At 31 metres it was 4%
low rising to 12% low at 19 metres. Instead
of being 16 mHz the input was 14 mHz.

It must have been one of those days
when l was feeling really keen as I took
off the SW oscillator coil (”Dec 3”) and
removed one turn from about 10 of
enamelled copper wire wound with one
wire spacing. This to me was a 10%
reduction and being as L is proportional to
the square of the turns then a reduction of
that by 20%. But as frequency is inversely
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proportional to the square root of L then it is back
to 10% and the frequency should have risen to
about 15.4 mHz. it didn't and I only gained about
200 kHz: perhaps the frequency didn't rise as
I thought because of being held down by stray
capacitance? I wasn't keen enough to remove
the coil again and take off another turn but vainly
tried another 6A? with as expected no effect.

Just in case anyone didn't really believe
the engineer's quick approximation it can be
checked with an online tuned circuit calculator.
Using 50 pF and 2.5 microH the resonant
frequency was 14.2 mHz. Reducing L by 20%
to 2 microH gave 15.9 mHz; about 12%.

The cabinet
So now to what the article was going to be about
which was refinishing the cabinet, for the second
time. As can be seen from the pictures the first
attempt ended up far too dark. My plan back then
was to clean. flat down and apply some Mohawk
Classic aerosol walnut toner before clear lacquer.
The Classic range. is semi transparent. and builds
its colour as layers are applied. But then and never

1H! m M W

Unknown U5 Radio 1935
mass. Drawn GNT Spring 2000 arm

Updated Spring 2013 W.

arm



Unknown US M1035
DrIwnGN‘l' Spring 2000

Updated Spring 2010
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in the future did I acquire the knack of
applying this tcner such that it was light
and uniform over a large area. It was most
likely never intended to do this with the
large droplet size compared to a spray gun.
The result was peppery and then just got
darker as I attempted to ýll in the gaps.

For the second attempt, in 2011. all the
old finish was removed with Nitromors
lacquer and varnish stripper (for Furniture).
Usually I go for cellulose thinners (with a
little anti-chill if I have any) and medium
wire wool but modern lacquers go
very hard even after just 10 years and
something stronger was needed.

Next it was the laborious filling with
tinted grain ýller leaving it to set up for
longer than usual. It was harder to þat
down and remove the excess but I think
the overall ýll was better. This step was
almost certainly done more than once.

Most of the wounds were to the
sides and were filled with car body
filler which really hangs in there



particularly if near an edge. They would need touching up
with artists oil paints before final spraying. The front and sides
were probably given a rub over with thinned walnut stain.

There was damage to the box wood front corners. and
after filling and sanding smooth. I sprayed them with Mohawk
Light Walnut tone toner; this is the type that is obliterating.
For me it was a bad colour as it came out too yellow and
looked almost painted. It was adjusted with artist's oil paint
and lacquer using a raw umber that was dragged along it with
a rag to make tiny grain lines. I'm happy with the result.

The grill bars were sprayed with a dark mahogany
toner. again of the obliterating type. but this came out too
chocolate and I didn't like it. So it was taken off and done
in the same way as the cabinet corners as was the top. The
top had been a cheap wood that had been sprayed with a
solid colour so this was in keeping with the original.

Finally the whole radio was lacquered with Mohawk 75-80 sheen
lacquer and after a couple of weeks rubbed out in the normal way.

Performance and conclusions
it was probably quite a cheap radio when manufactured but
it is well made. The coil and tube screens are attractive and
it was lucky that all the top hats for these were present.

The dial and tuning gang drive doesn’t work that well. It
is achieved by a small pinch wheel having a friction grip to
a large plastic disc. giving a reduction ratio of about 15:1. It
doesn't slip but has a dead feel when changing direction that
feels like a delay. For SW. if there was anything worth listening
to. it would make tuning very difficult. Even on the longer
wavebands. with the good selectivity. it makes getting the tuning
spot on not that easy. Perhaps it was better when new.

The waveband switch deserves comment being not the
usual ‘ýnger and thumb' contacts but just single fingers on
the rotating segments on one side of the wafers. These have a
visible high lift and the switch is quite and reliable in operation.

The performance is about what I expected. lots of gain and very
selective although unpleasant to listen to and awful on modern
‘pop' stations that use high levels of modulation. it had the worst
case of sideband cutting that l have come across. An attempt was
made to offset the windings of the first IF transformer to achieve
a wider lF bandwidth. However. to me it was better. and safer for

The ýrst IF transformer

the future. to return it to peak tuning and lower the Q of the single
winding of the second IF transformer. This was physically easy to
do with a shunt 47K ohm resistor. This increased the bandwidth
from 4.5 kHz to about 7.5 kHz. at half height. which improved
the music quality from my MW transmitter and made listening
to Absolute Radio reasonable. assuming anyone likes that kind
of music. The best ‘real' station with least interference was R4
on LW. Comparing the AVG line voltage of this station. with an
oscilloscope and X10 probe. with and without the resistor. indicated
a loss of gain of less than 5 dB. Doing the same on MW. for the
station received from the transmitter gave a similar loss; of course
the audio increased slightly as the clipping had been reduced.

Final thoughts are that it is a radio that is good to look at
but maybe not the best to use or choose to listen to.

References
www.alliedcatalogs.com!catalogs_main.html
wikipedia.org/wikiNoltage_doubier
www.blore-ed.com/
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The Pilot H594 — A very different receivers............
Recently a young woman visitor to my home observed some of my collection and remarked that
I obviously knew something about old radios. l admitted to having a little experience in that field.
“Good" she said, i have been looking for someone like you to help me," and explained her problem.

-‘~;-.‘«, «may . . L . _
' . . p ‘ ; -  94:! r ' ? J" " 1 ‘ “ .  I;

An unusual radio
She had a friend who had been in need
of some finance and who owned a
consol radio that worked - sort of. Partly
because she wanted to help her friend.
and at the same time thinking that the
radio would look good in her lounge.
the young lady had purchased the radio.
The cabinet was showing the ravages
of a long life but she was confident she
could. as a winter's project. restore its
finish and hoped there was someone
around who could get the receiver
working properly. Cautiously i agreed to
have a look at the chassis but made no
promises regarding its revival. Thinking
it would probably be just a servicing job.
with an unexciting routine component
replacement. and on the understanding
that i t  would not be a full restoration,
I visited her home to look at the set.

I was confronted with a massive
and handsome cabinet featuring a
large drum dial and i ts associated
ornamentation that at first put me in
mind. inappropriately perhaps. of a
jukebox. I suspect that the cabinet is a
one off New Zealand production but the
top of the escutcheon proudly claimed
that the chassis was made by Pilot.
The Pilot Company of New York, was
one of the smaller American companies
but with a long history and who made
some well engineered products. At the
least it had an impeccable ancestry.

' - -4.-- . ' .
#þ-Aw’f-r-u-‘F :ý'iii-I‘ t a l l .

At the top of the dial area was a large
celluloid drum with calibrations for three
bands but without any form of cursor
or pointer and immediately below it
was a row of a dozen piano type keys,
indicating that it had motorised tuning.
Visions of a quick and simple repair job
quickly evaporated. In my experience
motor tuning, given that i t  would be at
least 75 years old, would likely mean
trouble. Switching the set on confirmed
my worst fears. A finger on the grid cap
of the first audio stage showed that the
set was at least alive but pressing a
motor tuning key brought little response.

Normally with no high voltages
accessible above chassis. American sets
fitted with a power transformer rarely
had a back panel. This was the case
with the Pilot. An open back improves
ventilation and makes life easier for
servicing but can encourage mice to take
up residence. Fortunately there was no
evidence of rodent activities but  some
of the metal work showed signs of damp
storage. However, any corrosion proved
to be  a problem cosmetically rather than
operationally. It was pleasing to see that
the speaker was a husky twelve inch
model complete with a suitably large
output transformer to do  it justice. The
eight valves were a mix of glass and metal
and there was the inevitable worn out
tuning eye. interestingly, tucked inside
the cabinet were three biueprinted pages
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This rare and unusual
radio is the mantel
version of the Pilot
H594. it would make
a striking centre piece
for any display.

from Rider’s Manual. Edition 9. Riders
Manuals are an unequalled reference
source for American receiver circuits and
were produced more or less annually.
(i have a set of the first 13 manuals and
they occupy about four and a half feet
of shelf spacei). It  was encouraging
that previously someone had the right
information when they had worked on
the set. Rider 9, like its companions. is
about 4 inches thick and contains data
for many hundreds of American receiver
models, mostly for those made in 1938.
Radio was then an enormous industry
but today American domestic radio
manufacturing is practically extinct.

Easy to data
Even without the Riders material. i t
would have been easy to date the Pilot.
Despite the first half of the 1930's being
over shadowed by the Great Depression.
advances in  radio technology during
the decade were impressive. Initially,
RCA held a virtual monopoly on the US.
domestic market for the Superheterodyne
but in 1930, antitrust laws forced them
to share patents with other makers.
By 1932 there were few new American
TRF models. but literally hundreds of
superhets and Europe was soon to follow.
Developments were so rapid that by
the mid ‘30's, the format of the modern
receiver had been established. Thereafter.
there were largely only additional
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Showing the scars of
T5 years the Pilot H594
chassis is compact
but the novel dial and
motor tuning system
make It quite tall.

features added to the domestic radio.
Many of these were styling changes

and some lust gimmicks but it was a
competitive market even though the
technology was fully developed with
little left for significant improvement.

What rightly did become fashionable
were better dials. developing over the
decade. progressing from peep holes
to b ig circular styles with one or more
rotating pointers and than for some
makers. long horizontal dials with vertical
cursors and tuning shaft flywheels.
Around 1937. push button tuning became
fashionable but by 1938 some up market
receivers were fitted with motorised
tuning. The Pilot H597 is an example.
However the fashion for motor tuning was
short lived. By the end of 1940. wartime
restrictions meant no more fripperies and
further development of motor tuning for
domestic receivers was discontinued.

In reality. motor tuning was of limited
benefit. It was complicated. ponderous.
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. d

' o

-_ (p
.44..” 7‘-

01 it " ” I  
1'

(J: r) {Jig-f}
. , . . I - . '

r 9- - : ' . -  ._ I .,.. - . _  . Afr!

III-Illlll---m

1

and often no faster than a flywheel
spin drive. It is likely that even had the
war had not intervened. motor drives
would have soon disappeared anyway.
There were other problems. not the
least being that electro-mechanical
systems are prone to wear and can get
out of adjustment. Motor tuning was
not practical for the shortwave bands
either. and its inherent lack of accuracy
required the receiver to be fitted with
automatic frequency control (AFC).
entailing a double diode discriminator
and separate variable reactance valve
for oscillator correction. a further
complication and an addition to the
cost. Motor tuning was usually reserved
for prestige models and its demise was
no doubt unlamented by those who
had to service receivers fitted with it.

I discussed the Pilot with Gary Tempest
who was much more enthusiastic about
the project than I. He pointed out that it
was a rare model. rarely seen outside of
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Amerlca and certain to be of interest to
BVWS members. Gary went so far as to
hunt out  some material on the Internet.
including the same material that Rider
provided. plus a picture. reproduced
with this article. of a handsome mantel
version in a most unusual cabinet.
quite unlike the conventional console
that the young lady was dealing with.

Back in the workshop
With the chassis and speaker on the
bench l studied them and the data
in detail. and found Pilot made three
different versions of the H594. There
was the standard 110 volt U.S. model
with Medium wave (Broadcast) and two
Short wave bands. Export models. of
which this chassis is an example. were
similar but with a power transformer with
a multi-tapped primary to suit various
mains supply voltages. and the third was
a European model with a fourth band
for Long wave reception. There is no



R.F. amplifier stage, but with the first
valve a 6K8 triode/hexode converter.
Its oscillator section is coupled to a
6J7 pentode operating as a variable
reactance frequency corrector (AFC).

Following the frequency converter are
two type 6K7 |.F. stages, the second with a
variable resistor manual sensitivity control.
The 2nd |.F. valve feeds a transformer with
a centre tapped winding connected to a
6H6 double diode discriminator controlling
AFC. This transformer, has a third
winding, a link coupling to a conventional
combined diode/triode detector, AVC
generator and audio amplifier type 607.
It is in turn coupled to a 6F6G output
pentode. There is a 6U5 tuning eye and
the ubiquitous 5Y3G rectifier. With the
exception of the AFC, electrically, the
set is conventional, but mechanically it
is, for an American receiver, somewhat
complicated and inaccessible. 0n  the
shafts for the tone, volume and sensitivity
controls are toothed quadrants coupled
to sliding labels; illuminated from the rear,
that indicate their settings. For example,
the tone control label reads Base(sic)
Music and Voice. However these features
were out of adjustment or not operating.

In most radios of the time, a calibrated
dial was behind a pointer or cursor
which followed the rotation of the tuning
capacitor. The Pilot is quite different.
The dial is a cylindrical translucent
illuminated drum printed with the tuning
calibrations, and is geared to rotate as
the tuning capacitor is varied. Instead of
a cursor there were the easily renewed
remnants of a cord stretched across
the face of the drum. To set this display
off, there is an array of eight lamps!

Pilot receivers were superior in
construction and performance, and it
was pleasing to note that rather than
being distributed around the band
changing switch as is common, the
aerial and oscillator coils are enclosed in
shielding cans. Unfortunately, the power
transformer is not original. There can
be a problem with exported American
sets in countries with mains supplies
of 50 Hz. American sets were normally
designed for 60 Hz mains. This 20%
difference can result in transformers
running hot with some burning out from
overheating. Unfortunately, in this case,
the original transformer was vertically
mounted whereas the replacement unit
was intended for horizontal mounting. The
outcome was that there were exposed
terminals above chassis. A crude and
flimsy cover had been made from what
looked like a piece of plastic from a shirt
package. My first job was to make a
more robust cover from a sheet of clear
polycarbonate plastic. This material has
the great merit that i t  can be  worked like
sheet metal and is a good insulator.

Two valves were a bit below par and
inevitably the tuning eye had lost its
g low.  Fortunately I had rep lacements ,
but I was not surprised to find they had
no effect at all on receiver performance.
It was time to look under the chassis.

Previous servicing.
It was apparent that the set had, in the not
too distant past, been serviced, with all '
the paper capacitors and several resistors
replaced with modern types. This was fine,
but many leads had not been trimmed to
length. This is not a good practice as it
may encourage instability and does not
help reliability. I then spent some time
tidying the wiring. In the process some
rather ancient electrolytic capacitors
were discovered and replaced. I found
too that the motor phasing capacitor,
which should have been a 60mfd AC
electrolytic, had been replaced by a
standard polarised type. Fortunately my
local electronics supplier stocks bi-polar
electrolytic capacitors and a paralleled
pair of 33 mfd units were just fine.

Although a check of voltage points
around the chassis showed nothing
seriously wrong, the set was completely
silent from grid of the 607 audio stage
forward to the aerial. It was moreover
dead at the volume control. This narrowed
the search and the culprit was soon
found. The phone socket’s breakable
contacts were out of adjustment. When
corrected there was some life, but the
alignment was hopeless with the motor
AFC tuning especially so. Unfortunately
this was the victim of a common problem.
Tinkerers attack trimmers in the vain
hope that this will somehow cure a faulty
receiver, but of course it never does,
and consequently, when i t  is properly
repaired, extra work is needed. Fortunately
the data from Rider, which warns of
tinkering, includes alignment instructions
which enabled me to restore the chassis
operation to something like i t  should be.

No  operat ing instruct ions.
There remained a problem. Nowhere could
I find any instructions on setting up or
even operating the motor tuning. No doubt
there was a booklet originally supplied
with the set, but this had long vanished.
There was nothing for it but to settle down
with a cup or two of coffee and find out
just what controlled which. Predictably
once the  puzz les  were solved,  operat ion
proved quite straight forward and effective.

There are two concentric tuning controls.
The inner control is connected to a very
low ratio friction drive, being effectively
a vernier for shortwave and fine tuning.

" There is no conventional main manual
tuning. Instead, the outer knob controls a
switch governing the motor direction. Turn
the knob clockwise and the motor rotates
the tuning capacitor clockwise, and vice
versa. The tuning is quite rapid but the
low ratio manual drive demands use of
the motor for significant manual tuning.
Whilst tuning the set with the vernier
is possible, it takes a lot of patience
to cover more than a few degrees.

Associated with each key is a metal
disc backed by fibre with a notch in
its perimeter. The discs are a friction
fit on a shaft running the width of the
dial assembly. Associated with each
disc is a set of contacts. When a key
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is  pressed, the motor operates in the
required direction, rotating the discs until
i ts notch encounters a stop on the key.
Precisely how the motor knows which
direction to rotate is not clear. There
are other contacts on the discs but the
entire assembly is largely hidden and
practically inaccessible. As the system is
working well I decided to leave it alone.

Setting the position of each disc
is very simple. Each key has a metal
button above it. The required key is
pressed until the motor stops. If the
button is then firmly pressed whilst the
tuning is rotated by motor the desired
transmission will be selected and set.
The disc, being a tight friction fit on the
shaft will have remained locked in the
new position until the button is released.

The system is very effective and
flexible. Unlike most other motor driven
systems, is not restricted to a consecutive
sequence of tuning positions. The
order of key locations can be random
and even more than one key can be
used for tuning a given programme. In
my opinion, the Pilot motor tuning is
the most versatile of several methods
that emerged in the late 1930's.

Sett ing tuning keys
1. Select a suitable key and press it down.
The system will rotate to the position
determined by the key 's control disk.
2. Release the key to the resting position.
3. Firmly press the metal button
above the key. This will lock the
control disk in position.
4. Still holding the button down, use the
motor to tune in the new transmission.
5. Fine tune with the small centre tuning
knob and then release the button.



Restoring a Masteradio D120 ,
Sandown midget radio ..
I came across this radio at Harpenden in 2015, and was attracted by its small size, and dusty
and dirty appearance, indicating that it hadn’t been ‘got at’ too much. The Masteradio maker
identity was obvious from the slide-rule dial, as was the medium and long wave coverage, but I
could see no model number or name on the chassis. The Bakelite cabinet had a crack in its top,
but no pieces were missing, and only one knob was present. Turning the radio around. there
was no back, and lots of dust and cobwebs ire—enforced my first impression about originality.

A long line cord was fitted, with no mains
plug, and a throw-out aerial was present.
Five octal valves were fitted, but rather
worryingly, a red coloured Ever Ready
DK32, which was clearly not the original
valve, sat in the middle of the chassis.
The four other valves looked like they
were probably the correct ones. Money
changed hands, and the radio was
mine. Figure 1 shows the rear view of
the radio in the condition i bought it.

Masteradio the company
Founded in  London by Harold Burns and
George Banning in 1938, the company
had a fairly enigmatic beginning,
being involved during the war years in
the manufacture of sensitive military
equipment. details of which are very
scarce. The risk of bombing caused the
company to relocate to Watford at the
outbreak of war. Eventually the company
had service depots i n  Birmingham,

Glasgow and Edinburgh, and a factory and
service depot in Glamorgan. The company
also produced car radios, vibrator packs,
TVs and radiograms until its amalgamation
into Radio & Allied Industries (then GEC)
in 1960. The Masteradio brand name was

Figure 1: Flear view of the Masteradio radio, with its original mains line cord. The red DK32 in the centre of the used for several years on  transistor ised
view is a cuckoo in the ”6,511 radios and radiograms, and eventually

i ts identity disappeared altogether.
Released in July 1946, Masteradio's first

domestic radio was the ACIDC superhet
D110, housed in an American-influenced
midget cabinet and using a very American
12KBGT, 12K7GT, 1207GT, 35LSGT and
3524GT 150mA series heaters valve line
up. i presume that the company had good
reason to believe that these valves would
be easier to get hold of than any other:
perhaps there were already large stocks in
the UK, brought over during the war, which
they could secure. UK manufacturers
became very frustrated after the  war, as
because of component shortages, they
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medium, long and short wave bands, and
a walnut-cased version was available for
about £1 extra. as the D110w. An export
version. the D110T (in a white cabinet),
covering medium and short waves only,
and capable of being switched for 100V
mains operation, was also produced.

Figure 2: Front of the D120 radio, as found. with only a single knob Ieit.
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Figure 3: Schematic of the Masteradio D120. from its Trader service sheet.

The 0120 Sandown
Although several of the Masteradio radios
look very similar, I identified mine as a
D120 Sandown by its coverage of long and
medium waves, and the line cord showing
that it was intended to be powered by the
UK mains. This model was introduced in
November 1949, at about half the price of
the 1946 D110. The cabinet is 1014-1110'1
wide by 51/2-inch high by 51/2-inch deep.
so it definitely qualifies as a midget,
and the dial peeps out via a 5‘A-inch by
Wit-inch horizontal cut-out. The cabinet
style is very evocative of some late 1930s
/ early 19403 American radios, by which
it seems to have been inspired. Figure 2

Figure 4: Front view of the unrestored radio's chassis.

shows a front view of the radio. as found.
The chassis was very similar to the 0110

range, and used the same octal valve
line-up. Legend has it that the Sandown
name was added to the 0120 model number
after a pleasant family holiday on the Isle
of Wight. Whatever the reason, the habit
seems to have stuck, and during the 19505
we get the Chepstow. Flipon. Harlow,
Elstree, and many other UK place names.

The 0120 Sandown Star (released in
July 1951) included a frame serial, and a
bigger speaker. and used the 376 12BE6,
123A6. 12AT6 valves. followed by the ‘good
old' octal 35LEGT and 3524GT. This again
follows US practice, where BTG valves were

---
“- r .

The glass diet was still intact and I carefully removed it to keep it that way.
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used as they became available. but the last
stages where octal valves were displaced
tended to be the audio amplifier and mains
rectiýer. A thermistor had been incorporated
into the heater chain to protect the valves
and the dial lamp during the switch on
current surge. The model was identiýable
externally from the plain old Sandown
model by the imprint of a six pointed white
star on  the back cover, and of course
by the different valve complement once
the back panel was removed. Then there
was the 0120A, where the 3524GT was
replaced by a 376 35W4; and an export
version, the D120T Star, covering medium
and short waves. And that seems to have
been the and of the impressive range of
radios produced in this midget cabinet
and essentially with the same chassis.

The design
Figure 3 shows the schematic of my
0120, as taken from the Wireless and
Electrical Trader service sheet number
943, published in February 1950. The
radio is a conventional superhet using a
12KBGT triode-hexode in the frequency
changer stage; a 12K7GT variable-p
pentode as the IF amplifier at 465kHz; a
12QTGT double-diode triode in the detector
1 AF amplifier stages; a 35LGGT as the
audio output stage: and a 3524GT as the
half-wave mains rectifier. My radio was
fitted with three valves of Brimar origin (who
were manufacturing these American-coded
valves in the UK) and one from Sylvania,
plus the imposter Mullard DK32.

The valves' heaters are all rated at
150mA and are connected in series with
R11 (2009) to give the correct current
down the heater chain when everything
has warmed up. A 4009 mains line cord
(shown as R12 on the schematic) drops
the UK mains voltage to feed the anode
of the rectifier and F111. A scale lamp is
connected in the neutral ‘return’ line. and
so all the HT and heater current (say about




























































































