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The BVWS Spares Dept

DeoxIT D5 contact cleaner / lubricant £15.00 Electrolytic smoothing capacitors, standard
aerosol can. Not cheap - just the BEST. ‘old-fashioned’ size, 500 Volt DC working
Available at all BVWS events or by post for an

additional £4.00 8/8yF, 16/16pF, 32/32pF, 50/50pF £7.00 each

16/32puF for DACS0A £9.00 each

100pF, 220puF £9.00 each

60/250pF for TV22 £9.00

8/8pF screw-type, 16/16pF screw-type, 32/32pF screw-type £9.00 each

New manufacture high quality metallised polyester
film capacitors to replace all old paper types in

vintage equipment. Ideally sized for re-stuffing 16/16 W tubular axial £6.50
. . 10pF tubular axial £4.00

All capacitors are 630 Volt working 22pF tubular axial £4.00

All prices are for packs of 50 components and include 33 uF tubular axial £4.00

postage and packing 47 yF tubular axial £4.50

. 5 . e . 70 pF tubular axial £4.50
Available in mix-and-match packs of 50 within price band by post.

Available in smaller quantities at all BVWS events. NEW smaller 25mm can types for re_stuﬁing original
0.003pF Price band A 0.047pF Price band B

0.0047yF  Priceband A 0.1pF  Price band B 8uF, 16pF, 32yF, 500Volt DC working £5.00 each

0.01pF Price band A 0.22pF Price band B

Postage and packing 1 - 4 caps £3.00 5-8 caps £4.50
Price band A is £25.50 (inc postage)

Price band B is £29.00 (inc postage) All prices quoted are for BVWS members
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For non UK addresses, please contact Mike Barker for prices, (see below). All orders should be sent (with payment made out to
BVWS) to: Mike Barker, Pound Cottage, Coate, Devizes, Wiltshire, SN10 3LG. Cheques payable to British Vintage Wireless Society.

Please allow 14 days for processing, but usually quicker! The above capacitors are supplied as a BVWWS member benefit. Anyone
found to be reselling these items for profit will be expelled from the Society
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From the Chair

After ten years of exceptional service

to the Society as Hon. Treasurer,

Jeremy Day, who is also the Society
Vice-Chairman has re-gained his

freedom and passed the baton on.

In recognition of this herculean achievement
the committee has great pleasure in
awarding Jeremy an Honarary Membership.
We would all like to thank Jeremy for the
many hundreds of hours work he has

given freely, a lot of which were under
difficult circumstances fitted in around

a busy working life. THANK YOU.

| would like to personally welcome our new
Hon. Treasurer Greg Hewitt, who already

a member of the Committee, was voted

in to this very important Society role at

the last AGM. Greg is a very competent
business man who runs his own company
and is very familiar with all things financial
and we are very fortunate to have him.

The Spring Golborne event was

well attended with plenty of

stallholders and visitors.

It was a most enjoyable event for me as |
do not have to do an auction, so have time
to talk to visitors and have a look around.

89 Commercial Road
Bournemouth BHZ 5RR
webmaster@bvws.org.uk

Tel: 0118 9345606
Archivist@bvws.org.uk

were a considerable amount of valves

at very low prices as well. Of course the
star attraction was the “free to a good
home" fully working GEC radiogram we
took along. It has found a very good home
indeed and avoided the wood burner.

Recently, | was lucky enough to
purchase a Murphy model V204

15" table television of 1952.

| have to say, putting a 15" tube into a
table cabinet does make it rather large
and awkward to handle. On getting

it home, | could not resist having the
back off and taking a good look at the
condition. | was surprised to see that
there was very little dust and grime and
most of the metalwork was much brighter
than usually found with practically no
sign of any corrosion at all. This led me
to run a few preliminary checks and then
slowly wake the set up on the variac.
After getting to about 160 volts, |

was rewarded with sounds of frame
timebase, audio sound and a weak

line whistle. Signals were applied and

it was found to be a channel 4 set.

A number of wax capacitors were replaced
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2 The BVWS Spares Department | was surprised at the sheer amount of very decent picture indeed. It is now
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The PYE P128 B Sim Six mantle radio.,.......

This early transistor set is typical of the late 1950’s break into the transistor set market by the big boys
of the British radio manufacturing industry, this set was first introduced in 1958. My first impressions
were what an ugly set trying to look like a mantle clock and seriously lacking any quality.

Removing the hardboard back, very similar to the bigger mains valve sets of the day (this set stands
about six inches high), revealed the cabinet made out of plywood and hardboard with a plastic
speaker cloth and brass trim, almost a miniature version of a cheap 1930's set, the only other plastic
parts are the knobs.

The early printed circuit contains a mixture
of transistors, the RF and IF are the early “V”
6 volt series from Newmarket Transistors,
V6/R2 for the IF and a V6/R4M for the RF,
with the familiar oblong shape with rounded
ends. “Newmarket Transistors” was a
subsidiary of PYE specifically set up to
produce transistors for portable radios.

The audio and output transistors are
Mullard “OC” types, widely used by
many other British manufacturers.
Later versions of this set are fully populated
with the Newmarket “White circle” series of
transistors, No 1 being the RF and No 5's for
the output. These were 6 volt types and there
was also a “Yellow circle” series 10 volt type.

I've also found reference to “Green
Circle” (PYE Q6 61/62 Newnes) and “Violet
Circle” (PYE P444 60/61 Newnes), these
being the last series before Newmarket
settled for the NKT prefix to their transistor
numbering system in the early 1960’s.

The four D cell batteries (or U11's as they
were called at the time) are contained in a




Paxolin tube, with a fixed tension spring at
the negative end and a retaining split pin
pushed through holes in the positive end.
This Paxolin tube was not connected and
floating about loose inside the set and |
was surprised it was still with the set.

The connecting wires were stripped back
ready for a run-up from my bench power
supply, no danger on switch on with 6 volts
but | set the current limit to about 100m/A to

avoid any damage if there's a short circuit.
On switch on, following a “plop” from the

speaker, the supply voltage dropped to about

1 volt indicating a short. Disconnecting the

power supply and a run around with the

AVO revealed nothing so | assumed one

of the output transistors was to blame as

the rest are buffered by resistors limiting

the current. Both output transistors were

removed and tested and appeared to be

Battery Tube
4 x U1

ok, | suspected one of them was breaking
down on load so the output transistors
were replaced but the fault persisted.

The original transistors were returned and
the output stage voltages were checked
for a more accurate diagnosis than the
original assumption. This revealed the supply
voltage polarity was reversed. | checked
the wiring only to discover the battery leads
were negative red and the positive black.
On reversing the power supply polarity
the set burst into life. | was relieved that
the power reversal had not damaged the
other transistors, probably saved by the
current limit and the output transistors
buffered by R18 5 Ohms in the output stage
emitter circuit. This isn't the first time | have
experienced this anomaly, | remember many
years ago a similar incident of mis-colour
coded battery wires on a Bush TRB2.

After giving the cabinet a good clean and
touching in the slightly damaged brown paint
hiding the end grain of the plywood case,
| replaced the too short battery leads this
time with the right colours and fitted some
batteries. On switch on all | got was a lot of
background hiss and crackles, obviously the
local oscillator was not running, exercising
the wave change switch several times
brought the set back to life. When the set was
switched off and on again the same problem
occurred, not experiencing this on the
bench power supply, | measured the battery
voltage only to find one of the batteries was
a bit low and | only had just over five volts
of supply. Replacing the battery and local



oscillator transistor solved the problem.

This was a regular problem with these early
transistors as the RF frequency is just about
the limit of their capability, anything less than
a fresh battery and they wouldn't oscillate.
Referring to the manual, | was quite surprised
that this sets’ IF frequency was 470kc/s and
not 315kc/s normally chosen for this early
series of relatively low frequency transistors.

I'd had the same fault on another PYE
or one of its sister companies pocket sets
with a very similar printed circuit and series
of transistors back in the 1960's. This was
a leather cased version given to me by a
friend who had found it on a bus, he had
handed it in and waited the 3 months, no-one
had claimed it so it was now his. Much to
his disappointment, it didn't work and the
estimate for its repair was more than he

Close up of a “White circle” transistor

Close up of a "V" series transistor

could afford, so it was passed on to me.
It too had lots of crackles and was RF
sensitive but no output. This was my first
encounter with an early transistor local
oscillator not running. After replacement with
an equivalent RF transistor, a surplus type
“white spot” as the correct one, probably a
V2/R4M, was around 32/6 (£1.62p), far too
expensive, the result was just the same, the
new transistor also assumed to be faulty.
This was replaced again with a different
type of salvaged RF transistor and it was
just the same, much work followed to no
avail and | then suspected that the oscillator
coil may have shorted turns and the set
shelved until one similar would turn up.

A few weeks passed and a casual chat
with the chap in our local electronics
surplus shop (Precision Electronics,

Windmill Hill Ruislip) revealed that he had
encountered problems with these sets
being very picky when it comes to local
oscillators. He then gave me three more
surplus type “white spot” transistors. These
were hand picked and on sale or return,
a risky business as these transistors are
very easily damaged, but at least one of
them should work. “Eureka” the first one
| tried did and the set burst into life.

The P128's performance was much
the same as any other transistor
set of the time, only better than the
pocket sets due to its 4" speaker.
The unusual cabinet and early
series of transistors makes it a very
interesting example of the early
transistor era, but | can't see it making
an appearance in my lounge.
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Tracking the Earth Satellite., s e

The article “Tracking the Earth Satellite’, published in Practical Wireless for July 1957,
described how radio amateurs could prepare for the impending launch of a US satellite by
building equipment to receive its radio transmissions on 108MHz. Although it was mentioned
that it may be possible to receive the satellite’s signal on an ordinary communications
receiver and frequency converter, in conjunction with a pre-amplifier, a much more complex
system was outlined, which was capable of making more valuable observations.

Making a Radi6 Jelescipe

PRACTICAL®

To leave the reader in no doubt as to the
magnitude of the undertaking, the author
wrote: ‘Such a station would be a large
undertaking and would be more suitable
for a club project than for individual effort.
In addition, the backing of a university or
an industrial firm would be desirable as
a possible source of some of the more
expensive components needed for a
tracking system’. If that didn’t put you off, it
went on: ‘For a tracking installation a large,
level field will be needed. The two aerials,
500 to 1,000ft apart on an east-west line,
should be level to Yz-inch and the aerial
pattern should be free from all obstructions’.
It went on to describe how the whole
installation should be well clear of any
sources of man-made electrical noise.

The article was a re-print from the ARRLs
magazine QST and maybe the authors
had assumed that prospective builders
would have more space available than
is typical in the UK. How many amateur
groups attempted the project is unrecorded.
Professional groups at Cambridge and
Jodrell Bank began (or had already begun)
construction of such a system, and eagerly
awaited the launch of the US satellite.

Signals from natural sources

Practical Wireless had a general interest in
receiving signals from space, from natural
sources. ‘Making a Radio Telescope'
appeared in the May 1955 issue, see
Figure 1 for the front cover. This was a
fully-constructicnal (built on a wooden
chassis), valve-based super-regenerative
design, which gave extremely high gain at
sufficient bandwidth, and a low enough
signal-to-noise ratio to detect ‘the faint
signals from the Sun or the Milky Way".

And if you didn't fancy building the radio
telescope, how about ‘Making Transistors —
how to use surplus diodes in the construction
of modern transistors’, published in the
same issue of the magazine? It's worth
taking a look at this issue, just for the
impressive cover art. Heady days!

1955 was a good year for speculation
on the future in space: in its November
1955 issue Practical Mechanics published
its view on the subject, starting with the
front cover (see Figure 2). Every shape and
size of space ship that had appeared in
science fiction seems to be represented,
along with a space station, which looks
rather like the one that eventually featured
in the 1968 film ‘2001 A Space Odyssey'.

A proposed satellite design that featured
inside the magazine is shown in Figure 3, as
designed by Professor Singer of Maryland
University. In 1955 it looked possible that
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Figure 1: The front cover of the May 1955 issue of Practical Wireless featuring ‘Making a Radio Telescope'.

the overall weight of the satellite could be
around about 50kgs (say 100lbs) and it
would be about the size of a basketball. In
fact this proved to be wildly optimistic for
the Americans, but wasn't that far off for
what the Soviets would launch a couple of
years later. The antenna looks rather small to
efficiently radiate a signal at anything other
than one in the GHz range. The solar power
supply was based on a thermal system,
rather than a photovoltaic one, that we
would expect today. The working fluid (argon

~

or mercury vapour) drove a turbine which
was connected to an electrical generator.
Whether the Soviets subscribed to this
magazine goes unrecorded, but they were
certainly subscribing (perfectly legally) to
many technical magazines in the West, and
translating them into Russian for the benefit
of their scientists. We in the West were very
open about our plans for launching satellites
and no doubt the Soviets were grateful for
whatever they could glean, especially about
the proposed schedule of American launches.
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Figure 2: Futuristic front cover of Practical Mechanics for November 1955,

International Geophysical Year

In 1952 the International Council of Scientific
Unions decided to designate the 18 months
from 1 July 1957 to 31 December 1958 as the
International Geophysical Year (IGY). It was
meant to mark the beginning of a new era

of scientific discovery at a time when many
innovative technologies were appearing.
From our point of view | suppose these

new technologies included semiconductors
and digital computers. The intention was

to stimulate an international effort for the
collection of new geophysical data from
around the world. The idea of IGYs had

its origin in Polar exploration, but the IGY
planned for 1957/58 was intended to be more
‘worldwide’ than just concerning the poles,
which had been well explored by then.

One reason for the choice of dates for
IGY was that scientists knew that the cycles
of solar activity would then be at a high
point, and so interesting radio propagation
phenomena could be explored. As it turned
out, solar cycle 19 (lasting officially from
April 1954 until October 1964 and peaking in

about February/March 1958, when intense
red aurora displays were visible around

the world) produced the highest number of
sunspots (both peak and averaged counts)
‘since records began’ in 1755, and since.

As one of the scientific goals of the year,
the council adopted a resolution in October
1954 calling for artificial satellites to be
launched during the IGY to map the Earth’s
surface. In July 1955, the White House
announced plans to launch an Earth-orbiting
satellite during IGY and solicited proposals
from various Government research agencies
to undertake development. One interesting
political issue which was under debate was
whether countries had the right to orbit
satellites above other countries: they did
not have an automatic right to fly planes
over other countries. The US wanted to
debate this issue from a paosition of strength,
that is, with a satellite already in orbit.

In September 1955, the Naval Research
Laboratory’s ‘Project Vanguard' proposal was
chosen to represent the US in this endeavour,
and was mandated to develop a rocket with
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Figure 3: A proposed satellite design featured
inside Practical Mechanics for November 1955
Figure 5 (below): A representation of the 34m higt
R-7 rocket, surrounded by its pre-launch gantry,
and Sputnik 1 as depicted on a 25th anniversary
stamp/sheet. The gantry was called ‘Tulip’ and
supported the weight of the rocket re launch
It automatically released the rocket as it started
to rise, opening like the petals of a flower

no military overtones. It seems strange to
us now that the Navy was chosen to drive
this project, and indeed it was. The Air
Force wasn't very interested in missiles: its
nuclear bomb carrying capability was based
firmly on manned bombers, more and more
squadrons of which were being added every
year. The Army had the famous Wernher
von Braun who was straining at the bit to be
allowed to develop his rockets and use them
for space exploration. However the Army’s
missiles were regarded as an extension of
the artillery, and were deliberately limited to
a range of 200 miles. Despite the mess that
the American missile programs were in, they
didn’t seem to even consider the possibility
that the Soviets would have the technology
to beat them into space. As we will see,
events didn't quite turn out as expected.

Sputnik launches

Much to the surprise of everyone in
the world, Sputnik (Russian for ‘fellow
traveller’) was launched into low earth
orbit, with an orbit time of 96 minutes,



on 4 October 1957. In fact the Soviets
had announced in the Russian journal
Radio for June 1957 (which was available
in the West) that they intended to launch
a satellite by the autumn of 1957, and
a series of satellites during the IGY.
This seems to have passed relatively
unnoticed, and would probably have
been regarded as propaganda had it
been noted more generally. The date
had been brought forward by two
days because the Soviets had got
wind of a rumour that the Americans
were going to launch on the 4th.

The launch rocket was a Sputnik-PS, a

modified version of the R-7 ICBM launcher.

After two failures of the R-7 rocket in May

and July 1957, the rocket was successfully

launched in sub-orbital ‘ICBM test mode’
in August and September. This gave the
scientists (and politicians, who were, of

course, very much involved in the decision)

the confidence to go to ‘Sputnik mode’
and make the 4 October launch. In some
ways the satellite launch was an easier
task than an ICBM launch: the satellite
was much lighter, and didn’t need a heat
shield for re-entry (hopefully it wasn't
going to re-enter the atmosphere), the
design of which was proving very difficult.

In fact what made the R-7 good for
launching satellites — the energy in its
liquid fuel, and its size and hence its
ability to lift heavy weights into orbit —
actually made it a very poor weapon.

It took hours to be moved to its launch
site, took days to fuel and prepare and
couldn’t be hidden in any way. American
U2 spy-planes were over-flying the Soviet
launch sites, and would have detected
any mass mobilisation of such a weapon
system days in advance. As with many
weapons, its effectiveness lay in the

fact that it simply existed, and the fear
that instilled in potential enemies.

Figure 4 shows the Practical Mechanics
impression of the launch rocket, which
was a closely guarded secret and was
pure guesswork, and Sputnik, which
was close to reality, as the Soviets had
released pictures of what the satellite
looked like. Obviously F J Camm didn’t
let the absence of any information get in
the way of a good cover! Figure 5 shows
a much better representation of the R-7
rocket on its launch stand, and Sputnik
1 as depicted on a 25th anniversary
stamp/sheet. By this time, the R-7 was
obsolete technology and showing its
‘real’ shape was not sensitive any more.

Newspapers of the day around the
world reported the event of course, and
Practical Wireless and Wireless World
reported the launch in their next issues,
dated December 1957. The December
1957 issue of Practical Wireless was
published on 7 November, and so the
news was a month or so out of date
by then, and in fact the satellite’s
transmissions had already stopped, as its
silver-zinc batteries became exhausted by
25 October 1957. Relying on the magazine
wasn't therefore a very good way of
getting up-to-date news on the satellite.
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Figure 4: Practical Mechanics impression of the Soviet launch rocket (the appearance of which
was a closely guarded secret) and was based on pure guesswork; and Sputnik, which was
close to reality, as the Soviets had released pictures of what the satellite looked like

Reception in the UK
In his Practical Wireless editorial entitled ‘The
Space Age Arrives' F J Camm graciously
congratulated the Russians (although he did
get the launch date slightly wrong) and wrote
in a rather formal style: ‘The bleep-bleep
which has been received from the ingenious
radio transmitter, itself a remarkable piece of
mechanism, has given the whole world aural
evidence that the satellite is functioning as it
was designed to do. We have been able to
witness its passage through the empyrean’
[defined as: the highest part of heaven, thought
by the ancients to be the realm of pure fire].
He also bemoaned the fact that in the UK
insufficient funds had been allocated to space
research, and that ‘had that money been
forthcoming no doubt we should have been
the first to have projected an artificial satellite
into the heavens'. The editor of Wireless World
similarly praised the Soviet achievement.

The UK's candidate for launches into
space was Black Knight, which was tested

9

at the Needles on the Isle of Wight (see
Reference 1) before being shipped to the
launch site at Woomera in Australia. The
programme was finally cancelled in 1965.
Sadly F J Camm did not live long enough
to witness the launch of the UK’s first
satellite, courtesy of NASA, in 1962.

Following up on the event, in the January
and February 1958 issues of Practical Wireless
parts 1 and 2 of ‘Observing the Satellites’ by
O J Russell, G3BHJ were published. This was
a very practical description of how to pick up
the signals from Russian satellites (two had
been launched by the time the magazines
were published, and more were expected), and
estimate their height and velocity. The author
commented on how much easier it was to make
observations on the Soviet satellites at 20MHz,
than it would have been for an American
satellite at 108BMHz. He even speculated that
the Americans might modify their satellite to
include a 20MHz transmitter. Easier said than
done, of course, and this did not happen.



Fig. 3. Schematic of the 40-Mc/s interferometric aerial

system at Cambridge. It was actually modified from a

Mc/s radio telescope used on radio stars.

Fig. 4. General form of the interference-pattern type of
g:lag diagram produced by the spaced aerial system in
g. 3.
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Figure 6: The interferometric aerial system at Cambridge used
to make measurements on the 40MHz signal from Sputnik 1,
as reported in Wireless World for December 1957. Figure 7: Brimar's advert in Wireless World for December 1957
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Figure 8: Schematic of what is claimed to be the original Sputnik 1 D200 transmitter design.
Sputnik 1 The satellite transmitted signals on also spinning at 750 revolutions per minute

Sputnik 1 was a 58cms diameter polished
metal sphere, with four external radio
antennas, forming two dipoles. Two of the
antennas were 2.4m, and two were 3.9m,
long. A spring mechanism deployed the
antennas to an angle of 35 degrees from
the main axis of the container, immediately
after the spacecraft had separated from
the rocket. The shape of the satellite,

with its ‘swept back’ antennas became
iconic and featured on hundreds of stamp
designs, and spawned a style of interior
design that was a fusion with the symbols
of the atomic age. Even today the image of
Sputnik is evocative of space exploration.

20.005MHz and 40.002MHz at a power of 1W.
QRP operators will know the effectiveness

of a 1W signal at 20MHz to communicate
around the world. From a satellite's point of
view the main barrier is getting the signal
back through the ionosphere in the first
place, which would of course depend on

the angle of incidence and the time of day.
The signal may then ‘bounce’ between the
Earth and the layers in the ionosphere.

The antennas were switched between the
two frequencies at something like 0.3Hz,
which gave the signal the characteristic
‘bleep-bleep’ (or ‘beep-beep’ in some
people’s opinion) sound. The satellite was

and this may have contributed to the
demodulated sound of its transmissions. You
can listen to the ‘sound’ of Sputnik 1, and
make up your own mind, at Reference 2.
Not only could Sputnik be ‘heard’ on
any communications receiver, it could also
be seen at night travelling across the sky:
not only had the satellite been polished so
that it was highly reflective, but the rocket
booster that had placed it into orbit, and
which followed behind, had been equipped
with reflective panels which helped
announce to anyone who looked at the
right place at the right time ‘here we are’.
20.005MHz was cleverly chosen to be



close to the WWV 20MHz standard frequency
transmissions made by the National Institute
of Standards and Technology (NIST) from
Fort Collins, Colorado. Radio amateurs with
relatively standard receivers, which needed
to include a BFO to resolve the satellite’s
signal, could warm their receivers up, tune
accurately to the WWV 20MHz signal and
then re-tune slightly higher in frequency to
listen to Sputnik’s signal, having remembered
to turn on their BFO. Some sources state
that the WWV transmitter was turned off
while the Sputnik was over the US: if this is
true, was it done to make it more difficult to
locate the satellite’s transmitter, or to make
it easier to listen to it without interference?

Practical Wireless published a letter in
December 1957 from a listener who had
indeed confused the satellite’s signal with
WWYV, and had succeeded in recording the
WWYV broadcast. Letters in subsequent
months gave some rather condescending
advice on how to avoid this mistake.

Jodrell Bank

The big telescope at Jodrell Bank was
unsuitable for ‘listening’ to the 20MHz and
40MHz transmissions, but was capable

of operating in radar mode, and in fact it
had been held in readiness to track Soviet
ICBMs, that is, the very R-7 rocket which
was used for the satellite launches. The
radar tracking of the Sputnik rocket bodies
(and later the large body that was Sputnik
3 itself) demonstrated that the telescope
had the capability to detect missiles at
great range and the telescope was given
an interim ballistic missile early warning
role (the purpose-built facility for this

role at Fylingdales in Yorkshire, became
operational in 1963). When it came to
tracking later probes, which were targeted
towards the moon, Jodrell Bank proved

to be very valuable in verifying that these

probes existed all at, as they were not
advertising their presence while in orbit
around the Earth. Presumably this satellite
tracking / detection effort provided some
much needed funding for the telescope.

Measurements on the 40MHz signal were
made on a radio telescope at Cambridge
(now called the Mullard Radio Astronomy
Observatory), originally designed to ‘listen’
to radio stars on 38MHz. The dimensions
of the receiving antennas and their
spacing were quickly modified to the new
frequency, see Figure 6. The Royal Aircraft
Establishment (at Farnborough) and the
Royal Radar Establishment (in Malvern)
were also involved in monitoring the satellite
and making measurements on its orbit.

The valve manufacturer Brimar even
jumped on the band-wagon with its advert
in Wireless World for December 1957, see
Figure 7. They claimed to have predicted
the space age - of course almost everyone
had believed it would happen sooner or
later — and to be actually shaping the way,
perhaps more than a slight exaggeration,
but all good fun. For no good reason,
Osmor even named their new FM tuner
the ‘Osmor Satellite FM Receiver'.

The satellite continued in orbit until
4 January 1958 when it re-entered
the atmosphere and burnt up.

Sputnik 1's transmitter design

Sputnik 1's transmitter module was
designated ‘D200". It is only relatively recently
that any information on the transmitter design
has become publicly available. The nature

of secrets is that even very old secrets, the
content of which seems to us to be trivial, are
regarded as secrets for a lot longer than we
would consider necessary. The exact original
design may never be known, but many radio
amateurs have speculated on what the
transmitter design looked like and what valves

were used. Figure 8 shows the schematic
of what is now claimed to be the original
design, taken from Reference 3. There was
speculation at the time that transistors had
been used, but this seems unlikely in view
of the state of transistor design at the time
and the fact that rugged valves, proven in
stressful military applications, were available.
The drawback of using valves is of course
that you have to supply filament current
which has an impact on battery life.

All the candidate designs |'ve seen show
a CW transmitter which is just about the
simplest design you could conceive of.
Adding any form of modulation (other than
adjusting the mark/space ratio of its on/
off periods) would have wasted battery
power, and by adding the necessary extra
components would have made the design
more unreliable. Figure 9 is a picture
of the Sputnik 1 electronic package,
including the two transmitters. The cable
connected the package with the battery.

The D200 was designed to produce
alternating bursts of each frequency,
of nominally 0.3 second duration. The
exact repetition rate of the bursts was
controlled by the temperature and
pressure inside the satellite and so this
represented a simple telemetry channel
back to receiving stations on Earth.

UK amateurs receive Sputnik 1

Many amateurs already had receivers,
equipped with BFQOs, capable of receiving
the 20MHz signal, and presumably aerials
designed for the 15m (21.0 - 21.45MHz)
amateur band were close enough to 20MHz
to be used. The 40MHz signal would have
been more problematic. Wireless World
published a useful converter design in its
December 1957 issue. This design (see Figure
10) used a 6K8 crystal-controlled mixer
stage to convert either the 20MHz or 40MHz

Figure 9 (below): The Sputnik 1 transmitter, Figure 10 (below, right): The 6K8 crystal-controlled mixer stage from the December 1957 issue of Wireless World.
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A simple crystal-controlled mixer stage may be
used as a frequency converter. A Squier type of overtone
oscillator using the third harmonic will function with
ordinary production crystals. For a 4-Mc/s if. a crystal
.333-Mc/s fundamental will serve for 20-Mc/s

reception, and a |2-Mc/s crystal will serve for 40 Mc/s.
For optimum results an r.f. stage should be used In front
of the mixer stage.



SPUTNIK-SPECIAL

SHORT-WAVE RECEIVER 10-60 MC/S (5-30
Metres) RECEPTION SET TYPE 208

“! — iy,

PR .
Complete with 6 valves, 2-6K8G, 2-EF39, 6Q7G and
6V6G, Internal mains power pack and 6 v. vibrator
pack, Built-in 6lin, speaker. B.F.O. and R.F. stage,
I.F. freq. 2 Mc/s. Provision for phones and muting
and 600 ohms. Combined input 100/250 v. A.C. and
6 v. D.C, All sets in new condition and air tested,
£6.19.6. Carr. 15/6.
BE PREPARED TO LISTEN TO THE SATELLITES.

Fig 11: Henry's Radio advert of a ‘Sputnik-Special’, ex-Army ‘reception set’ R208
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Figure 12: An artist's impression of Sputnik 2, and the way Laika's
heartbeat, for the short time she was alive, was relayed back to earth.

transmissions down to 4MHz for detection
on ‘any conventional communications
receiver’ on a lower frequency band. The
author also notes that reception of the
anticipated US satellites on 108MHz would
require ‘specialised aerial systems and
very low noise-factor 108Mc/s receivers’.
From about February 1958, Henry’s Radio
advertised a ‘Sputnik-Special’ (see Figure 11)
in Practical Wireless and other magazines.
This was the self-contained ex-Army
‘reception set’ R208. If you bought one
immediately, you were too late for Sputniks
1 and 2, but the Soviets conveniently built
transmitters operating at around 20MHz
into several more satellites (see Table 1,
from Reference 4), though it seems that
40MHz wasn't used again. So investing in
an R208, or building a converter for your
existing receiver, was not wasted effort.

Original Soviet satellite design
Having described the Sputnik 1 launch, it's
interesting to go back in time a little and
explore how the design of the satellite came
about. Initially an ambitious specification
was drawn up for the Soviet’s proposed first
satellite, code named ‘Object D' (Objects A
to C were other payloads that the R-7 rocket
could carry, including nuclear warheads
of course). By July 1956 the draft was
completed and the scientific tasks to be
carried out by the satellite were defined and
allocated to sub-contractors in the USSR.
These included measuring the density
of the atmosphere; its ion composition;
corpuscular solar radiation; magnetic fields;
cosmic rays; etc. Data valuable for designing
future satellites was also to be collected.
A world-wide ground observation complex
of up to 15 stations was to be developed,
that would collect information transmitted
by the satellite, observe the satellite’s orbit,
and transmit commands to the satellite.
Unfortunately, the complexity of this
design and problems in following the
specifications exactly meant that some parts

of ‘Object D', when delivered for assembly,
simply did not fit with the others, causing
delays. By the end of 1956 it became

clear that the launch plans for ‘Object D’
would not be fulfilled in time because of

the difficulties in designing the scientific
instruments and the fact that the R-7 rocket
was not producing the required thrust for as
long as needed to lift the anticipated weight
of the satellite into orbit. Consequently the
government re-scheduled the launch of
‘Object D’ to April 1958, and in fact it would
fly successfully as Sputnik 3, launched on
15 May 1958, having failed to reach orbit
with a launch on 27 April 1958. The Sputnik
name and serial number was only given to
spacecraft that actually made it into space.

Shortcut to the simplest satellite
The Soviet government considered it to
be politically important to launch in the
IGY ‘window’, and to beat the Americans,
who had made their intentions very
obvious, into orbit if at all possible. It was
therefore proposed to precede Object D
with a ‘simplest satellite’ or ‘prosteishy
sputnik’, also known by the Russian
abbreviation ‘PS’. With the launch mass
of ‘only’ 80-100kgm, and with only the
most essential equipment on board, it
was believed that it could be launched in
April or May 1957. The weight of the final
design was 83.6kgm: when the American
rocket scientists discovered the weight
of Sputnik 1 (as released by the Soviets
and reported via the press), they thought
a decimal point had been misplaced.
The first American satellite (see later)
weighed only about one tenth of this.
The simplicity of the proposed PS
design meant that the whole design could
be done ‘in house’ and so problems with
what we would call the integration of
modules from different sub-contractors
could be avoided. Hence PS was designed
by a very small team, and was the
design that would become Sputnik 1.

Sputnik 2

The Soviet Chief Designer of the missile
program, including the satellites of course,
was Sergei Korolev. Even his name was
considered to be a state secret and at the
time he did not receive the accolades he
was entitled to throughout the world. The
Nobel Prize committee approached the
Soviets, wanting to award a prize to whoever
had been responsible for launching the
satellites, but the offer had to be declined

as they couldn't even reveal the existence of
such a person. Unlike the American space
program, the Soviets had already sent

home the German rocket scientists they had
captured at the end of the war, and their
rockets were by now purely ‘Soviet’ in design
with very little V2 heritage left in them.

After the launch of Sputnik 1, the leader
of the USSR (Nikita Khrushchev, you may
recall) wanted a quick follow-up to celebrate
the 7 November anniversary of the revolution:
he gave Korolev 26 days to design and
launch Sputnik 2, and the craft had to have
a living being inside it! Not wishing to risk
the possibility of a launch failure on the date
of the anniversary itself, Korolev achieved
his goal four days early. Dogs had already
been launched in sub-orbital flights by the
Soviet military (the Americans had also
experimented with mice and monkeys on
rockets), and so Korolev wasn't starting from
scratch, but nevertheless it was a demanding
challenge and a remarkable achievement.

The Soviets launched Sputnik 2 into low
earth orbit on 3 November 1957. Sputnik
2 was much heavier than Sputnik 1 and
very different in design, but it was still not
‘Object D'. It was the first to carry a living
animal into orbit, a dog named Laika, see
Figure 12. The capsule was cone-shaped,
four metres high with a base diameter of two
metres. It contained several compartments
for radio transmitters; a telemetry system;

a programming unit; a regeneration and
temperature control system for the cabin;
and scientific instruments. A separate
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Figure 13: A diagram of Explorer 1. The satellite itself is attached to the fourth stage of the rocket.

pressurised cabin contained Laika. US Launch Failures

After reaching orbit the nose cone was To go back in time a little, in 1857 things
jettisoned successfully but the core of were not going according to plan for
the final stage rocket did not separate as the US space program. The Vanguard
planned. This inhibited the operation of the Program (sponsored by the Navy, and
thermal control system, and some of the using the Vanguard rocket) was based
thermal insulation tore loose causing interior on the strictly non-military Viking and
temperatures to rise to an excessive level. Aerobee research rockets. This route to
It is believed that poor Laika survived for space had been chosen over the Army
only a few hours instead of the planned Jupiter-C rocket because the latter was
ten days because of heat and stress, and clearly based on the military Redstone
she gave her life for the greater good of rocket, which was thought to carry more
humanity. Some reports say she was a of a Cold War threat to the Soviets. In
stray picked up on the streets of Moscow, fact the Jupiter-C rocket had been rather
who no doubt enjoyed a brief improvement successful and had reached a height of
to her life before her final mission. more than 600 miles in tests on re-entry

The orbit of Sputnik 2 decayed and it heat-shields. Of course this did not count
re-entered Earth's atmosphere, along with in the ‘space race' as whatever it was
Laika’s body, on 14 April 1958, after 162 carrying had not achieved orbit. To the
days in orbit. More details on Sputnik 2, and great frustration of the scientists on the
what is claimed to be a recording of Laika’s project, it was not allowed to carry a
heartbeat, can be found at Reference 5. fuelled fourth stage (they had been forced

An unknown reader was Kind enough to
send me the circuit diagrams for the trans-
mitters found in the Vanguard and Explorer
satellites. Figure 1 shows the simple circuitry °

to ballast the fourth stage with sand
rather than fuel, to ensure that it did not
‘accidentally’ go into orbit), which had it
been allowed would probably have beaten
the Soviets to orbit in September 1957.

After a mixture of successes and
failures in launching rockets with
and without payloads on sub-orbital
trajectories, on 6 December 1957
America’s first attempt to launch a satellite
into orbit resulted in the Navy’s Vanguard
rocket rising a few feet from the pad and
then falling back in a massive fireball. To
the humiliation of all involved, this was
shown live on TV! Newspapers called it
‘Flopnik’ and ‘Kaputnik’. The satellite was
thrown clear, but not surprisingly was
damaged such that it couldn’t be used
in the next attempt. This satellite is now
on display in the National Air and Space
Museum of the Smithsonian Institution.

The whole of America felt humiliated —
partly fuelled by the vitriol of politicians
who opposed President Eisenhower,
feeling that he had allowed the country
to fall behind in the arms race, the
education race, and any other race they
could think up. Time magazine wrote
‘In 1957, under the orbits of a horned
sphere and a half-ton tomb for a dead
dog, the world's balance of power lurched
and swung towards the free world’s
enemies. Unquestionably, in the deadly
give and take of the cold war, the high
score of the year belongs to Russia.’

It was well known that the Soviets
had used a military launch vehicle, the
R-7, and that their satellite was passing
freely over the US and many other
countries. Now all constraints against
using the Army’s Jupiter-C rocket
vanished, and it became imperative for
the Americans to launch a satellite in the
IGY, which was now looking distinctly
risky, by whatever means available.

Explorer 1
Success finally came for the US when
Explorer 1 was launched on 31 January

associated with the Vanguard six inch satellite.
Actually, it contains two transmitters, one oper-
ating from solar cells (without energy storage
devices), and the other operating from batter-
ies which have long since expired. The crystal
for one transmitter is located in the interior
compartment, while the other crystal is therm-
ally connected to the “skin”, Thus the difference
frequency between the two transmitters indi-
cates the temperature of the satellite. At this
writing, the 10 milliwatt solar power transmitter
is still emitting rf and should continue to do so
for several hundred vears, L3y

Although the Western Electric transistors
used in these circuits are not available to
Amateurs, standard 2N types can be used for
ham applications. The Philco T-1324 (51.65)
or RCA 2N384 ($6.00) can be used in Figure
I, wlong with an International Crystals fifth
overtone rock, up to about 75 me, The practi-
cal limit for crystals is about 125 me and the
Philco 2NSS88 (S6.00) or 2NSOO ($10.90)
will work fine at this frequency.

70 ¢ CQ o

Figure 14: Explorer 1's single transistor transmitter design, as published in CQ magazine for May 1959.
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- Fig. 1—Vanguard Satellite transmitter. The output
is 10 milliwatts rf.
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1058 at 22:48 Eastern Time (equal to 1
February, 03:48 UTC) on top of a Juno-I
rocket, from Cape Canaveral in Florida.
The Juno-I| (note the name change, to
slightly obfuscate its military ancestry)
was a four-stage design derived from the
Jupiter-C, which was itself the Army’s
liquid-fuelled Redstone ballistic missile,
with extra solid-fuelled stages on top.
After the successful launch of Explorer

1, the Juno-| had mixed fortunes: in 1958
it failed to put Explorers 2 and 5, and an
inflatable Beacon satellite, into orbit, but
successfully launched Explorers 3 and 4.

Explorer 1 was designed and built by
the California Institute of Technology’s
Jet Propulsion Laboratory (JPL). It was
the second satellite to carry a mission
payload (Sputnik 2 was the first, as
Sputnik 1 doesn’t count as carrying a
payload). A diagram of Explorer 1 can be
seen in Figure 13. The satellite itself is
attached to the fourth stage of the rocket.
A mixture of electronics technology was
used in Explorer’s circuits, including
germanium and early silicon transistors.

The satellite (including its attached
fourth stage) was about 2m long and
15cms (actually 6-inch in non-metric
America) in diameter, with a total weight
of 13.4kgm, of which 8.3kgm was
instrumentation. This was considerably
lighter than Sputniks 1 and 2. The
instrument section at the front end of
the satellite and the empty scaled-down
fourth-stage rocket casing orbited as
a single unit, spinning around its long
axis at 750 revolutions per minute.

The 6-inch diameter of the satellite
was based on what was needed to carry
instruments that had originally been
developed to fly in high-altitude balloons.
A proposal to reduce the size down to
3%z-inches, to make the satellite even
lighter and therefore to give more chance
of success, was met with howls of protest
from the scientists who designed these
instruments, and was quickly withdrawn.

The Explorer transmitter

In the open society of the US, the design
of the Explorer 1 108MHz transmitter
surfaced much earlier than that of
Sputnik. In the amateur press, CQ
magazine published the design (see Figure
14) in May 1959, though it sounds like
whoever had leaked the design wished
to remain anonymous. As you can see,

a single transistor was used for each
transmitter; hence the rather low output
power. If you read the text that goes with
the diagram, it explains that one used

a Western Electric WE-53233 transistor
and was powered by batteries. The
other used a WE-45011 device, and was
powered by solar cells. The placement
of the two transmitters’ crystals gave a
simple method of monitoring the satellite’s
internal temperature from the ground.
The hope was that the solar cell
powered transmitter would continue
to broadcast for much longer than
the battery-powered one, which was
indeed the case. It didn’t quite make the
‘several hundred years’ hoped for, as
Explorer 1 re-entered the atmosphere in
1970. Whether the solar cells were still
generating power then is unknown.
Data from the scientific instruments
was transmitted to the ground by two
antennas. A 60mW transmitter fed
a dipole antenna consisting of two
fiberglass slot antennas in the body
of the satellite operating on the much
anticipated frequency of 108.03MHz,
and four flexible whips forming a
turnstile antenna (sometimes called
crossed dipoles) were fed by a 10mwW
transmitter operating on 108.00MHz.
Explorer 1 was the first spacecraft to
detect the Van Allen radiation belt, the
existence of which had been speculated
before the launch. Its highly eccentric
orbit had taken it higher than Sputniks
1 and 2, and it was equipped with
the appropriate detectors. The craft
remained in orbit until 1970, when it
suffered the fate of all sateilites close to
the Earth. More information on Explorer
1 can be found at Reference 6.

Launches in 1958
1957 had been a very difficult year for the
US space program, having lost the ‘race’ to
launch a satellite into orbit around the Earth.
In 1958 the US attempted to impact, or to
loop around, the moon. After the successful
launch of Explorer 1 in January, the flood
gates opened and a total of 23 various
objects were launched by the US in the
year. These included seven spacecraft
whose target was the moon, all of which
ended in failure. No-one knew what the
far side of the moon looked like, since
it keeps the same face pointing towards
the earth all the time. It would have
been way beyond the expectations of
the instigators of the IGY had it been
achieved before the end of 1958. The
USSR also had the same goal, and
so a race to the Moon developed.

The USSR ‘won’ this mini-race to the
Moon in 1959 when Luna 2 crashed into
our nearest neighbour, and later that

year Luna 3 photographed the far side
of the Moon, returned towards Earth and
transmitted some the indistinct pictures
back to Earth before contact was lost.

Formation of NASA

After the perceived failure of the US in
the space race, the administration had
had enough and they formed the National
Aeronautics and Space Administration
(NASA), as proclaimed by President
Eisenhower on 1 October 1958. The
organisation’s aim was ‘to provide for
research into the problems of flight within
and outside the Earth’s atmosphere,

and for other purposes’. It was to have a
distinctly civilian, rather than military, slant
which was a direct result of the obvious
competitive and wasteful internal space
race between the Navy, Army and Air
Force generals and rocket engineers. Not
only was this wasteful in the duplication
of resources, but it was viewed as being
a system that didn’t work — quite simply
the USSR had beaten the US into space.

Summary and conclusions

I hope there has been enough British,
Vintage and Wireless content to this
article to keep your attention, and my
apologies if I've wandered off subject
many times because aspects of the
whole story needed to be included to
put the Wireless portions into context.

The story mainly concerns the
Americans and Soviets, though had F J
Camm had his way, the British may have
contributed more to the space race, and
may even have won the first lap. In fact the
UK space industry is now a great success,
but we stay well away from the expensive
and risky business of developing
rockets, and leave that to others.

Today, with a total of more than 7,000
objects of various shapes and sizes
having been launched into space, one
more launch is of little consequence to
the man in the street, and most pass
unnoticed. It's difficult now to realise
how significant the launch of the first
object was at the time, and how tricky
it was to achieve. The launch of Sputnik
1 on 4 October 1957 was a great shock
to the US, and it triggered the ‘space
race’ which the US finally ‘won’ (by its
own definition) in July 1969 with the first
manned moon landing. When Sputnik
2, with its live payload, was launched
less than a month after Sputnik 1, it was
obvious that the launchings were not
lucky flukes. After many public failures
the Americans finally launched Explorer

Table 1: Frequencies used by early Soviet satellites. The frequencies at and

around 66MHz and 70MHz are recent additions to the known frequencies

used during these missions. They are thought to have been used for

telemetry from the R-7 rocket to the launch pad, and also for ground

Spacecraft Frequencies (MHz)

Sputnik 1 20, 40

Sputnik 2 20, 40, 66, 70

Sputnik 3 20, 66, 70

Sputnik 4 19.996, 66, 71, 76, 182, S-band
Sputnik 5 19.995, 66, 71, 76, 182, S-band
Sputnik 6 19.995, 66, 71, 76, 182, S-band
Sputnik 7 20, 66, 71, 76, 2825

Sputnik 9 10.005, 19.995, 66, 71, 76, 83, 182, 2740, 2790
Sputnik 10 10.005, 19.9, 66, 71, 76, 83, 183, 2800
Vostok 1

9.019, 20.005, 66, 71, 76, 83, 134, 183, 2820
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stations that had line-of-sight ‘view’ of the rocket during the early phases
of its flight to send controlling commands, and correct any inaccuracies
that on-board navigation had not corrected. As such they were very
short lived and are very unlikely to have been detected in the West.

























































































































































