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Amateur Wireless Magazine’s
Loudspeaker Crystal Seth...s......
Every crystal user asks the question at some time or other: “Can I work a loudspeaker
with my set?" The answer has always been: "You can't." However, after Amateur
Wireless has told you “how”, the answer will be most emphatically “Yes, you can."

This is the biggest thing yet for all crystal users. Amateur Wireless and Electrics, June 7m.1924.

Layout of the Amateur Wireless crystal loudspeaker system.

In June 1924 Amateur Wireless and Electrics
published instructions for building their Self-Contained
Loud»Speaker Crystal Set. No new concepts were
involved - indeed the crystal circuit itself was quite
conventional, wi th a variable condenser p lus  ýxed
inductance tuning arrangement. The heart of the
receiver, however. was a mechanical ampliýer based
on the microphone button invented by a Norwegian
engineer working in London, Johan Skinderviken.
and bearing his name. A British patent (GB120,734 —
Improvements in Telephone Transmitters) was issued to
Skinderviken in November 1919, by which time he was
living, and presumably working, in Chicago, Illinois.

Similar in principle of operation to the more well-
known mechanical microphone ampliýers produced
by S.G. Brown Limited and the New Vlýlson Electrical
Manufacturing Company, the Skinderviken button
was basiw a sensitive, miniature carbon granule
microphone. The earliest devices were housed in
a circular brass case about $6 inch in diameter,
while a later design Gntroduced in 1924) featured
an aluminium case with the cap only of brass.
Carbon granules were sandwiched between
a carbon block back-plate and a second carbon
half-sphere (button) attached to a thin, þexible mica
diaphragm. This later design, described in detail in
Hannsworth’s Wireless Encyclopedia1 was lighter
and exhibited improved sensitivity, making it more
suitable for ampliýcation applications. The Amateur
Wireless designers stressed the need to use the
later type of button if satisfactory loudspeaker
results were to be obtained from the crystal set.

Ampliýcation required that the button be attached
to  the diaphragm of a headphone earpiece, or

more effectively to the reed assembly of a Brown
reed-type headphone. Electrically, the button was
connected to the primary of an output transformer
in series with either four dry-cells or a 6-volt
accumulator. A horn loudspeaker was connected
to the secondary winding of the transformer.

Vibrations of the headphone earpiece diaphragm
or reed in response to the received signals were
transferred to  the mica diaphragm of the microphone
button, producing compression and decompression
of the carbon granules and corresponding variations
in the current þowing through the device. The
output signal from the button was applied to
the loudspeaker via the step—up transtormer.

The quality of the headphone assembly was
critically important. The button was connected
to the headphone by a small stud proiecting from
the device’s inner electrode attached to a nut.
soldered to  the headphone diaphragm. If an S.G.
Brown “A-Type” telephone earpiece was used,
the button could be screwed directly into the reed
after removing the conical-shaped diaphragm,
since the two threads were matchedz. Best results
were obtained with a reed-type earpiece since the
physical displacement of the reed was considerably
larger than that of a typical diaphragm. although if
the diaphragm was sufýciently flexible the volume
was claimed to be “enough for a small room".

In practice, the arrangement seems to have met
with only limited success and suffered from at least
two serious problems. Under normal use, the button
had a tendency to become very warm. Should the
device overheat, as it apparently did from time-to-
time, the carbon granules would coalesce and cause

The Loud-Speaker Crystal Set
was the subiect of a booklet

published in 1925, part of the
Amateur Vlþreless Hall-Crown
Series.

Below: Cross-section through
the later Skinderviken button.
Bottomt: Button attached to
reed of headphone.



Eariy brass version of the Skinderviken button microphone, marked “PAT. AUG 13 1B" which was
probably the application date. The device measured just 3/o inch in diameter.
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. . .a loud-speaker
can be worked to
provide sufýcient
volume to  ýll
a large room.
The quality is
quite good with
instrumental
music. With
speech, though
this is quite
understandable, it
is apt to be a trifle
gramophonic.

distortion and a serious reduction in output. A light
tap was often needed to restore its performance.
thereby in all likelihood sending the crystal out of
adjustment. Another concern was the sensitivity of the
earpiece and microphone button to vibration, causing
excessive noise in the loudspeaker. To overcome
th is problem, i t  was recommended that  t he  inside of
the case be lined with some soft material and that
the receiver itself be placed on rubber sponges.

Despite any shortcomings, however, full details
of the receiver were published in a 1925 booklet
entitled Loud-Speaker Crystal Sets as part of the
Amateur Wireless Half-Crown Series. It  the would-be
constructor had any misgivings about the design,
they were no doubt dispelled by the publisher’s
advice: “Success with the new crystal loud-speaker
system is assured; as to that there cannot be the
least doubt. Indifferent results can only be due to

Plan of receiver panel.

n o  3, ,

some fault in the components or their connections."
Complete amplifier units incorporating the

Skinderviken device were marketed by Mikro Ltd. of
Charing Cross during 1924 and 1925, and could be
purchased with or without a loudspeaker. Several
retailers, such as Will Day of Lisle Street, London
advertised Skinderviken buttons only for as little as
ýve shillings, though, in general, they were probably
never as widely used as either the higher-priced
Brown or New Wilson mechanical ampliýers.

1. Harmsworth's Wireless Encyclopedia. Vol. 20,
pp.1827-28. Published by The Almagamated
Press. London 1924.

2. Sindarviken. J: Microphones and VWreless
Reception. Pitman‘s Radio Year Book, 1925.
Published by Pitman & Sons. London 1925.



Some US Midget Radios of the 193O’SWW
Millions of these attractive midget radios were made during the ýrst half of the ‘thirties’. I have four
examples: A Columbia ýve tube Superhet with an IF stage, a Clarion four tube Superhet with no IF
stage, an Ultradyne four tube TRF. An Unknown four tube TRF with LW; so it escaped to over here.

Often they employ interesting circuit techniques and are a marvel at cramming a quart into a pint pot!

As you can see by the dates on the schematics, I started this article some years ago, back
in 2001 actually. It shows it’s best to write and ýnish an article at the same time as the radio.
Leave it a while and then you have started another and the inclination is lost. However,
as this is about more than one radio it‘s possibly why it did not get completed.

Columbia ýve tube superhet Clarion four tube superhet

Ultradyne tour tube TRF

A “ýle Hlstory
l always associate these tlny radios with an excellent small book by
Floyd A Paul. It is entitled Los Angeles Radio Manufacturing 1922-
1942 and may now be out of print. Leastwise it is no longer listed
by Antique Electronic Supply, in the USA, where I got mine a few
years ago. Why I like the book a lot is that it actually conveys the
excitement and energy of the time. Maybe it works as it is a compiled
series of articles and includes stories from people who were actually
there. I 'm sure the author won’t mind me borrowing a few words.

Prior to the 1929 depression, radios had been large and expensive.

Unknown tour tube TRF

Afterwards a few entrepreneurs started manufacturing small table
models dubbed "midgets” but also called "mantelpiece radios". A
manufacturing explosion began and in about 15 months (last quarter
of 1929 and the four quarters of 1930) some 35 new companies
had come into existence in the Los Angeles area. So test had
been this growth that It became known as the “Midget Capital of
the World". Apparently the East Coast and the Midwest (where I
believe m y  radios came from, as the  companies are no t  listed i n  the

book) did not leap on the bandwagon until the middle of 1930.
Reading the book, my imagination takes me back to  the hustle and



bustle that must have abounded. A radio
could be built, tested, aligned and packed
ready to  go, in about 30 minutes, by a small
production line. Some of these paid iust a
few cents to each operator for each radio
made. There could also be a nasty catch
that ensured each man did his Job right. No
payment was made for radios that didn't
work due to incorrect assembly. If I think
hard and squint my eyes, I can almost see
al l  t he  smal l  units, u p  dusty s ide streets,
bending up chassis and others soldering
in components. And then all the furniture
businesses turning their hand to making
cabinets. I bet if you strolled, around the air
would have been full of fumes from transport

vehicles, plat ing chemicals, soldering þux
and lacquer being sprayed. In 1933 there
were 59 known companies but it was a
short boom and most of these set makers
were out of business by the mid-thirties.

Columbia Midget Radio 1933-1934
Preliminaries
This is a tiny radio and it is a real feet to
have crammed f ive pre~octal valves in to  i t ,
plus the circuitry to  make a Superhet. The
chassis had been ‘worked on‘ by someone
in the past. There were obvious resistor
and capacitor changes that were not neatly
done and the inclusion of a diode dropper,
for the tube heaters. in lieu of a resistive line
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The Autodyne Frequency Changer
The frequency changer was unusual to
me, and is  an Autodyne. invented by HJ
Round in 1913. The name derives from
two Greek words, meaning ‘self’ and
‘force’ or ‘work’. Hence an Autodyne Is a
self—working Superhet. Langford Smith,
in the Radio Designers Handbook, brieþy
discusses i t .  H e  says that  i t  provides
good sensitivity and signal to noise ratio,
but use is restricted to the Broadcast
Band. Further, at  higher frequencies i t
is difficult to  maintain oscillation and
it can radiate badly due to  quite large
voltage swings across the tuned circuit.

His circuit was not like mine. It had the
primary of the first IF transformer, returning
to  HT, via an isolated winding on the
oscillator transformer and tuned on the
anode side, see diagram. in  my circuit the
tuning was on the cathode side (well, there
Is only one side!) but feedback was via a

cord. All the coils were without screening
and apart from the aerial transformer were
underneath the diminutive chassis.

To find out what made It tick i decided
to  strip and rebuild it. As I took It carefully
apart I traced out the schematic which
was quite easy (but included previous
modifications) until i got to the frequency
changer. i didn't understand this
immediately but It turned out that the first
IF transformer and the oscillator coil were
made up  as one assembly (see picture).
Coils are often tricky as wires disappear
Inside the former or even below the
windings. Eventually with the help of
an LCR meter all became clear.
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Columbia from rear Clarion lrom rear

Ultradyne step chassis

trimmer between anode and a tap on the
oscillator coil. The resistor and capacitor
in the cathode lead are important
components. They serve the purpose
of grid capacitor and leak resistor in
more conventional circuits and limit the
build up of oscillation; the resistor also
looks after the valve's DC conditions by
providing bias. As far as oscillation (455
Kc/s higher than the tuned frequency)
is concerned the valve is working In
earthed grid mode. the grid effectively
being grounded via the secondary of
the aerial transformer. The signal input.
which is tuned in conventional manner,
is applied between grid and cathode.
Thus, the valve is receiving this signal
whilst havlng oscillations in its cathode
circuit. The two signals are mixed in the
same manner as a standard mixer.

Worklng Agaln
Once the chassis was back together it
was soon working. The IF transformers
peaked up nicely at 455 Kc/s but I could
not get the aerial coil to tune. Once 10
turns were removed from its secondary
the trimmer peaked it just fine at 1500
Kc/s. As the oscillator tuning gang
has shaped vanes there is not much
to do for RF alignment. There is lust a

Unknown set from rear

trimmer t o  set the  frequency correct

at one part of the band. The oscillator
feedback trimmer was adiusted on a
station. It had one place where output
was at a maximum and so must optimise
the mixer conversion efficiency.

HT Oddltles
During the rebuild of the radio I sorted
out a few strange things. One of these
was that the speaker field coll was across
the HT supply, but the cell was only 800
Ohms. It alone would take almost all
the current that the 2525 rectifier could
supply and consume 8W into the bargain.
Both the choke and the speaker appeared
to be original items by the way. The
obvious thing was to wire it in series with
the choke, which gave an HT voltage of
84V. The 43 output valve had an original
looking cathode bias resistor of 50 Ohms
that would b e  about right for this. Further,

data on the 36 tube said that for use as
an anode bend detector, anode current
should b e  around 1 0 0  micro A, which it

was. A look a t  the  data  for the  3 9 ,  used

as the IF amplifier, confirmed that it was
very linear at low voltages and currents.

Designing the Autodyne
Frequency Changer
I wondered how you would go about
designing the Autodyne oscillator used in
this radio. First thing would be to set up DC
conditions and as a guess 0.5 mA could
be chosen for la. Then looking at some old
data for a 36 tetrode, about -5V is needed
on the grid. So the cathode resistor of 10K
Ohms is a reasonable value. Now what
about the value of the capacitor across it?
Well, if in function it is to operate as a grid
capacitor, with the 10K Ohms as its leak

resistor, then its time constant might be
similar. Typical grid leak components are
1M Ohm and 100 pF, so as the resistor is
100 times smaller then the capacitor would
need to be 100 times larger. Thus 100
pF becomes 10,000 pF or .01 micro—F.

A commercially available tunlng gang
would have been used and the one on
the radio goes from 30 — 195 pF. A little
algebra and a calculator (or a slide mle
in those days) would have given the coil
inductance as 120 micro-H (I measured
138). This would allow the oscillator to
tune the radio over the Broadcast Band,

of 550 to 1700 Kc/s, but of course it
would be higher by the IF of 455 Kc/s.

A lot was known about coils in those days
and so actual coil dimensions. number of
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turns etc would have just been a matter tapped HT winding of a mains transformer. Otorlon Model «0 1983.
of consulting available data. Now where Clearly the number of tums either side Clarion was a trade name for the
to put the tape for the anode and cathode
connections? Clearly a tap is needed for the
cathode connection. as It will be relatively
low impedance. Because of the auto
transformer connection it will be multiplied
by the square of the turns ratio. This ratio
will be the number of turns of the whole coil
to the number of turns below the tap. To
convince myself that this is so. I think of a
situation where the tap is at the middle of
the coil. Now clearly the voltage at the tap
will be half that across the whole coil. So,
if it were a conventional transformer, then
the primary would have twice the number
of turns as the secondary and so the turns
ratio would be 221. For the auto transformer
then. the turns ratio will be the number
of turns of the whole coil divided by the
number of turns to the tap and again be
2:1. For the actual situation of the oscillator
coil. the turns ratio of the windings, from
the bottom up, was 1 : 1 z 3 .  That is 1 from
chassis to the cathode tap. then 1 to the
next tap and 3 from here to the top of the
coil. I reckoned this simply upon measuring
resistances. The number of turns should be
proportional to this for a straight winding.

Of course you can be fooled if you
measure layered windings. say on a centre

oflhetapmustbethesamebutthe
resistances won‘t be. This is because for
the half winding nearest the outside. the
length of wire per turn, will be greater
and so the resistance quite a bit higher.
For a 350-0-350 transformer that I just
happen to have sitting on the bench, the
resistances were 468 Ohms and 493 Ohms.

Now for my oscillator coil the cathode
impedance would reþect across the whole
coil but be some 25 times higher in value.
Also. the cathode circuit impedance would
reþect across the primary of the ýrst IF
multiplied by 4 but have the reactance
of the feedback capacitor in series with
It. For me, I couldn't calculate where the
tape should be and probably the original
designer didn’t either. I can imagine taking a
reasonable guess and then getting the coil-
shop to make up some coils with a range
of taps and an'iving empirically at the best.

What feedback capacitor or trimmer to
use? I measured 200 pF. as a maximum.
and it would not have been hard to guess
at something around that value. A little bit
of circuit testing, on a few examples, would
have shown whether that was a suitable
value to optimise the conversion efýciency.

TransformerCorp.ofArnerlca

Finding out the Model number
Before going ‘to press’ with this article
I e-mailed member Alan Douglas, In the
USA, asking if he knew any history of these
companies. For this one he surprised me
by not only identifying the model number
but in ýnding circuit data in Riders. My
circuit traced and drawn back in 2003 is far
easier to read but I did ýnd a mistake In it!

The Pentagrid Frequency Changer
This one uses a seemingly easy to
understand Pentagrid frequency changer
but I did wonder what the 50 K Ohm
resistor did between the cathode and
the bottom of the oscillator grid coll.
In fact it makes the grid approximately
track the changing cathode voltage as
the volume control goes from minimum
to maximum. Cunnlngly this makes
conditions almost constant for the emulator
whilst affecting the bias of the mixer and
controlling its conversion efficiency.

artlde contlnued on page 27
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The 2L0 story mm...

The ýrst 2L0 transmitter was designed by HJ Round and built in
May 1922 in the laboratory of CS Franklin, both men being respected
engineers of the Marconi Company. The transmitter was installed in
a room on the top þoor of Marconi House in The Strand, London.
Another room was converted into a studio and a third became the
battery room, both also on the top þoor. The generator was eight
floors below in the basement and an aerial on the roof completed the
installation. Marconi’s began broadcasts from 2L0  until, in November
1922, the British Broadcasting Corporation was formed and took over
operation of the station. The þedgling BBC soon outgrew the facilities
at Marconi House and moved to new premises at Savoy Hill Mansions.
2L0 remained at Marconi House as the BBC’s ýrst transmitter until
1925 when a new 2L0 was installed in purpose built huts on the roof of
Selfridges department store in Oxford Street. This consisted of two HJ
Round designed Marconi 0 type transmitters of 1.5 Kw each, twice the
power of the original and with a much larger aerial system supported
by two 125 feet masts. The old Marconi House transmitter, the star of
this story, became the standby. This set-up continued until 1929 when
the station moved to Brookmans Park, Hertfordshire; the first twin
channel station of the BBC regional scheme. The studios remained
at Savoy Hill feeding Brookmans Park by land lines. The original 2L0
transmitter also went to the new station as a display item and at some
unknown point was later dismantled into individual components and
put into an outside hut under one of the aerial support towers.

In the early 19505 2L0’s remains were rediscovered and restored
by Ray Milligan and Chartie Sutton, helped by many others, all of
whom were members of Brookmans Park staff at the time. I arrived
at Brookmans Park in the Autumn of 1968 as a shift engineer I'll

never forget the moment when the dust covers were removed and
the restored 2L0 stood in all its glory. It was love at ýrst sight! After
the rebuild 2L0 was put on display in a large room on the ýrst þoor
— ‘The Studio’. Now it was relegated to the ground floor motor
generator room for the 1929 transmitters. These were still maintained
in working order with the diesel generators in case of failure of one of
the service Radio 1 and 2 transmitters or the mains electricity supply.

Over the next couple of years I took it upon myself to carry
out minor repairs to 2L0 during odd spare moments. At the time
we were required to record the readings of all the meters on the
station twice per shift and work on 2L0 became a pleasant relief
from this chore. Over the years various insulators and minor
components had become broken. These were plundered from the
1929 transmitter stores, being ‘of the period'. The original restoration
had used some of these components to complete the project.

When the 50th anniversary celebrations of the BBC were being
planned, a resurgence of interest in 2L0  occurred and Mullard were
to make a film including the transmitter displayed at Brookmans in the
1929 transmitter hall. Charlie Sutton was still working at the station,
so he and l refurbished 2L0 and polished her up, ready for ýlming
in earty 1972. The powers that be decreed that the valve ýlaments
be lit, so we found a suitable transformer and set about the task.
A circuit diagram for 2L0 was obtained from Marconi’s: it was in
poor condition and somewhat incomplete. My friend and colleague
George Mortey and l re-drew it based on the tatty drawing and the
physical remains; this became the accepted circuit that went into
the Brookmans Park ýling system and is generally available today
on the intemet. During my research into making the drawing l got
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is
2L0 on display at Brookman's Parkh 1972 with one of the 1929 transmitters in the inckground. in the centre. i t

This has been made to read 10,000 volts to give the impression that. together With the glowmg valves, the transmitter was ‘on' for the Muilard film

to know 2L0 very well. The ýlm was to include George and myself
as ‘students‘ being shown the transmitter by BN McLarty. a former
Marconi chief engineer. Mr McLarty admitted he knew nothing about
2L0 as his involvement came later. George and I had to  explain its
workings to him so that he could then tell us on the ýlm! After all
this exposure 2L0 went under the dust covers until the next major
upheaval in 1979 when it was decided to  scrap all the transmitters,
Including the 1929 units, to  re-engineer Brookmans Park.

All the old gear at Brookmans Park became invaded by a gang of
scrap merchants. For those of us left it was heartbreaking. The engine
room became a dangerous place, þywheels weighing several tons
were being pulled off by a dumper tnrck and everything was being
torched. Engine No.4 with its dynamo was left intact for a while as
the Lincolnshire Museum was interested as it was a Ruston Hornsby
product. Unfortunately the bid failed and it too came under the torch. On
a brighter note. I believe some of the 1929 components were distributed
amongst BVWS members at the time. The few remaining staff also
had some bits. I had a water-cooled valve and jacket, t he  Colohester

Triumph lathe from the old workshop (weighing half a ton, this took
some getting out) and also a small relic of 2L0  — a double element
wlrewound rheostat that was not used in the restoration. My valve later
went to a small valve museum we started at Brookmans Park and later
to the Science Museum. For safe keeping we put 2L0 in an outbuilding,
brick built and background heated, transporting the ýve units one at a
time in a handcart. There it remained until after I said goodbye when
I moved with my family to Daventry transmitting station in 1988.

IthoughtthatIhadseenthelastof2L0,untilafewyearslater
theoldglrifollowed meandarrlvedatDaventry. l twastobeon
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display for the short wave closure on the 29th March 1992. I spent
a glorious couple of weeks refurbishing and cleaning. Again. against
my better judgement, the valve ýlaments were required to  be lit.
I obtained a transformer from a short wave transmitter, but this

time I screwed a large variable resistance to a back panel so that
I could control the current to  the ýlaments to  reduce failures.

On the day of  the closure all went well, Professor Stanley Unwln, a

former Daventry engineer, performing the closing ceremony. Later that
year 2L0 went to Broadcasting House to be displayed for the 530's
and 2LO‘s 70th anniversary. I left the BBC in 1995 and again bade
farewell to 2L0. In 1997 the BBC transmitters were privatised and
passed to Crown Castle International; 2L0 became jointly owned by the
two organisations and in 2002 it was offered to the Science Museum.

On 7th November 2002 my wife and l were invited to Birmingham
Sym>hony Hall for the BBC 80th anniversary concert where 2L0
was to be ofýcially handed over. A few days before, I returned to
Daventry station to help collect everything together and assist the
museum staff bubble-wrap 2L0 ready for transfer to Birmingham.
On the evening, 2L0 stood at Symphony Hall polished to perfection.
In h is  acceptance speech, Lord Puttnam, tnrstee of  t he  Science

Museum, spoke of 2L0 as an ‘icon of broadcast history' and thanked
us all for saving it for the nation. My wirewound ýlament dimming
resistance was still screwed to the back (I didn't tell anyone).

And so that's how, quite by chance, I came to  be involved
with the BBC's ýrst transmitter. A roller coaster ride that later!
thebest partof30years. Unfortunatelyweareagainata
IowpolntasZLOisinmoreþetushopespaceisfwndto
display It tor future generations to share my fascination.



Hacker Sovereign ll RP25 Serial 20756....eph...
An initial look at this set revealed that the bass knob was missing, there were a few paint spots on

the cabinet. the foam padding under the rexine was gone and the pads for the battery on the cabinet

back interior were long gone — you could just see where they would have been. i opened the cover,

and found that it did not look too bad; the battery connectors were connected in parallel and had þex

soldered to them, presumably to use some sort of a power supply.

The internals looked untouched exmpt that the
volume oontroVon-off switch was loose, poorly

soldered and the þat area on the spindle had been

ýled too much,  so the  knob was very loose.

The scale and other knobs looked excellent — they

needed cleaning, of course, and one or more felt washers

were missing. The alloy trims needed polishing. The
serial number under the turntable was missing. Time

to connect a supply to it now! All bands were working,

but the sound was very distorted and also crackling,

AM was weak, and F M  was humming and hissing; IF

instability? The coils on the ferrite aerial did not look

asiftheywereintheoorrectplaoe.Allpresetsonthe
audio panel looked as if they had been moved.

I decided to sort out the audio amp ýrst, in case

anything was likely to cause damage. The ýrst thing

wastosetthequiescentcurrentoonectty-ithad been

turned down to virtually zero, and the mid-point voltage

was about 3 ,  instead of  8.5. With these set, t he  audio

sounded almost as i t  should, rather than the  distortion

when it was trying to emulate a Class-C ampliýer!
TheAFquality isprobablyoneofthebestonasetof

this type. This one was not quite there yet... there is still

a bit of a crackle — the 80148 in the ýrst stage was the
culprit A couple of capacitors were do — C10 speaker

coupling and 09  feedback. CZ, the suppiy decoupler

was weeping, and I changed 05  from 40mfd to 10mtd

aspertheotýclal modto preventthumponswitoh—on.

It now really sounded superb. I dismantled the rest of the
chassis and spotted that the AM rejection preset (R28) in

the ratio detector had lost its wiper — a replacement cured
what I thought sounded like instability. Realignment or the
ferrite coils and R F  AM trimmers sorted the poor AM, so

just needed a new volume control of 47k and reconnection

the melted leads, and the chassis was complete.
Now for the cabinet, which was completely dismantled

ýrst. I tend to put all woodscrews, knob springs and

self-uppers in e screwtop jar, shake them round in

white spirit, and spray cooking oil on them whilst
the distaif side is distracted! This is more effective
than mineral oil as it eventually becomes hard.

The ýrst problem was that the rexine had a lot of white

paint spots on it — the worst ones I managed to remove

with the lotw‘tech method of using a ýngernail. A scrub

in warm water with some washing powder cleaned all

t he  muck  off, so i t  was then, with some trepidation,

that I decided to replace the foam on the front; the

backtaredbettensolleftthat.1hefrontseemedtobe
quite baggy; it had obviously lost its foam padding.

The white plastic trim came off easily - the adhesive

seemed to peel otf so the remains did not adhere to either
thetrim orthelexine. ltwasscrubbed and lefttorlater

replacement, as were the grill and Hacker logo, which

had unfortunately lost one of its pegs (more on this later).
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