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The S 1E12 is the latest addition to the range of Ediswan
valves designed specifically for use in series or shunt
control circuits.

The S 11E12 has an international octal base and the important parameters are as follows:
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Heater Current (amps)
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Anode Dissipation (watts)
Cathode Current (mA)

Vh

Ih
Va (max)
Vg2 (max)
gm

Pa (max)
Ik (max)
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1.6
Soo
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13.5
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The new valve is specially designed to resist shock and is
quality tested at all stages of manufacture to ensure maximum reliability and life expectancy.
Further information on this and other valves in the CV 4000
range will be gladly sent on request.
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FOR TELEVISION

The PCC89 is a variable -mu double triode of
frame grid construction, intended for use as a

to 2dB more gain on Band III than that obtainable
with cathode bias, and just over 1dB on Band I,

cascode amplifier at frequencies up to 220Mc/s.
Its heater is designed for inclusion in a 300mA

at the cost of a small increase in noise factor.

series heater chain. The valve may be used in
tuners with the conventional PCF80 mixer valve
or with the frame grid PCF86. In either arrangement it provides reduced noise and improved gain.
As in the other valves in the new television series,
the most obvious effect of introducing the frame
grid is doubling of the slope. Thus the slope of
each triode in the conventional PCC84 is 6.0mA/V,

while under comparable conditions the PCC89
achieves 12mA/V.

IMPROVED GAIN
A tuner designed round the PCC89 and PCF80
can have a gain of about 52 to 56dB on the
various channels, compared with a maximum of
about 48dB in a tuner using the con-

ventional PCC84 and PCF80. With
the PCC89 and PCF86, the maximum
gain is increased to about 60dB,

and the noise factor of the tuner is
reduced to about. 6dB at 200Mc/s. This

`frame grid' tuner can be used in
receivers designed for service area or
fringe operation. The circuit differences
between these two receivers would be
in the i.f. amplifier stages.

For optimum performance in a tuner

but on Band III this figure is attainable only
with grid current bias.

TAIL AND A.G.C.
The PCC89 has been given a variable -mu characteristic so that it can handle large signals without introducing perceptible cross -modulation. The
valve can be operated with any tail length between

-9V and -22V (which are the voltages for
1/100th slope reduction.)
Signal handling ability, limited by sound on vision

or vice versa, can be better than 1.0V at the grid
of triode 1 (250mV at the aerial) with long tail
conditions and with cathode or grid current bias
for triode 2. In fringe areas, with adverse sound to
vision ratios, half this figure is realistic.
Many different operating conditions are possible
for the PCC89. The choice is based on the gain slope relationship which is required, the available
a.g.c. voltage, and the i.f. arrangements to which
the cascode has to be matched.
The high gain of frame grid tuners means that the
designer should give special attention to the ques-

the PCC89 must be operated under

tion of stability in both parts of the cascode

chosen conditions. There

anode -to -grid

carefully

PCC89

However, the d.c. feedback effect of the cathode
bias resistor is lost, and the spreads in gain will
be a little greater with grid current bias. A tuner
gain of 60dB (with PCC89 and PCF86) can be
achieved on Band I with either system of biasing;

must be sufficient power gain in the
grounded cathode stage to overcome
the noise of the grounded grid stage.
There must also be sufficient a.g.c.
voltage available to allow optimum
signal handling and the required delay.

OPTIMUM CONDITIONS

circuit. Neutralisation of the
capacitances is advisable.

e-Th

1Mullazdj

Optimum noise factor is obtained with

MULLARD LIMITED

-0.8 to -1.2V bias on the first triode,

MULLARD HOUSE,
TORRINGTON PLACE,
LONDON, W.C.1

which is best realised by using cathode

bias. Optimum gain is obtained with
rather less bias, which can be realised
only under grid current bias conditions.
This second mode of operation shows up

MVM 429
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Radio Horizons
WHEN Heinrich Hertz confirmed experimentally
the mathematical predictions of Clerk Maxwell that
electromagnetic waves could be generated and would
be propagated with the speed of light he was too
preoccupied with the physics of the phenomenon
to give much thought to the possible application
of cause and effect across the width of a room to
the transmission and reception of messages over
greater distances. It was left to others to develop
the possibilities of this new knowledge and in particular to pioneers like Henry Jackson and Marconi
whose vision and persistence were strong enough
to break through the contemporary restrictions of
inadequate techniques and official scepticism.
Once the first few yards had been extended to
miles, the course of future development seemed
clear. All that remained was to increase transmitter
power and to improve receiver sensitivity. But
before ranges had reached hundreds of miles the
curvature of the earth's surface appeared as a possible limiting factor. It was once again the persistence of Marconi which cut through all pessimistic
arguments and successfully sent a signal from Cornwall to Newfoundland in 1901. Yet another triumph
of practice over precept was scored in 1920 by American and British amateurs in spanning the Atlantic on
the "useless" short wavelengths of 200 metres or so;
this several years before Appleton had established
the existence and started to explore the exact nature
of the ionosphere.
In the years since 1924 the ionosphere has been
the subject of intensive study by means of continuous -wave and pulsed reflections from ground based stations and the results form the basis of
precise forecasting of optimum frequencies and
paths of transmission for economical point-to-point
radio communications over the whole surface of the
globe. The work of the I.G.Y. has considerably
extended this study, particularly near the magnetic
poles, and the early results, reported elsewhere in
this issue, show that the possibilities of conventional
sounding techniques are by no means exhausted.
But from the scientific point of view they have one
serious limitation, namely, that while they give
information of the underside of the laminated
ionospheric "mirror" they cannot tell us anything
about the backing. Signals of frequencies capable
of penetrating the ionosphere are either lost in space
or, if they are reflected from the moon or if signals
originating from satellites are used, they can give
only the total electron content of the intervening
space. This has proved to be many times greater
than the known numbers below the F layer, a fact
which suggests a much further extension of the
earth's atmosphere (or alternatively of the sun's
atmosphere) than had hitherto been supposed. The
whistling atmospherics investigated by L. R. O.
WIRELESS WORLD, FEBRUARY 1960

Storey* led to the conclusion that atmospheric conduction extended to a height equivalent to at least
two earth radii, and the recent discovery by van
Allen and his colleagues of radiation belts at distances up to seven or eight earth radii now confirms
the extent and complexity of the earth's immediate
environment.
Although these discoveries may have little impact
on day -to -day terrestrial radio communications they
will be of great interest to radio astronomers, for
it is through the window of the earth's atmosphere
that they must receive their signals from the limits
of the universe. A detailed knowledge of the structure of the window and of possible aberrations is
vital. The bandwidths of the visual and radio
"holes" in the transmission spectrum of the atmosphere are relatively narrow and the electromagnetic
information which penetrates to the earth's surface
is often blurred by scintillation. Optical observatories are sited on mountain tops to get as far as
possible above thermal turbulence, and it has been
suggested that future radio observatories working on
frequencies above 30 kMc /s and below 1 Mc /s
would have to be mounted on satellites and other
space vehicles. It now seems likely that they will
have to travel much further than was at first thought
necessary in order to get a clear " view."
All this has some bearing too on the possibility
of interplanetary communication with civilizations
in other solar systems, a topic much discussed
recently and the subject of a note on page 87 of this
issue. Knowing the diversity of planetary atmospheres in our own solar system we must hope that
the radio "windows" of other planets supporting
intelligent life will coincide with or overlap our own
at least to the extent of including the 21-cm hydrogen line.
That interplanetary communication between
different solar systems can be now seriously considered is due in large measure to the novel methods
of amplification such as masers and mavarst (parametric amplifiers) which do not depend primarily
on electronic emission currents with their discrete
and random noise generating properties. This is a
landmark in receiving technique comparable with
the change from wiring to plumbing" and the
transfer of energy in confined fields rather than as
currents in conductors.
We have travelled a long way since Hertz, and
the history of our progressive extension of the range
of radio communication is punctuated by successive
" break -throughs " in our knowledge, not only of
the techniques of generating and receiving signals,
but of the medium through which they are propagated.
World July 1953, p. 338.
See Wireless World April 1959, p. 197, and May 1959, p. 242.

* See Wireless
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RADIO AND THE I.G.Y.
By R.

L.

SMITH-ROSE,"

THE International Geophysical Year denotes the
period 1st July, 1957, to 31st December, 1958, during
which the scientists of some 66 nations worked at
over 4,000 observatories throughout the world on
a co- operative programme concerned with the
physical properties of the earth and its atmosphere,
and with the related solar and terrestrial phenomena.
As described in an earlier article,' the I.G.Y. was
the direct descendant of two earlier enterprises
known as the First and Second International Polar
Years which took place in 1882-83 and 1932 -33
respectively. In the second of these, radio was used
for the first time to study the characteristics of the
ionosphere in Arctic regions; and as it happens, this
took place during a period of minimum sunspot
activity, whereas the I.G.Y. was conducted 25 years
later during what turned out to be an epoch of the
highest solar activity for the past 200 years.
In addition to a calendar of observation days
drawn up in advance, provision was made during
the progress of the I.G.Y. for the declaration of
Special World Intervals when the state of the sun
indicated the likelihood of a geophysical disturbance
which might affect, for example, the ionosphere, and
the earth's magnetic field. For this purpose an
international network of radio and line communications was used to alert all participating observers
and warn them that such a S.W.I. might, subject
to confirmation, begin sixteen hours later. During
the I.G.Y. 44 such alerts took place; of these, 22
culminated in a Special World Interval, during 17 of
which, major solar and terrestrial disturbances
occurred. In addition, there were 6 severe and 33
mild disturbances for which no previous warning
or alert had been issued.
Provision was also made in advance for the
setting up of a number of World Data Centres. The
two main centres in U.S.A. and U.S.S.R. collect
data relating to all disciplines in the programme;
while in the radio field two additional centres in
England and Japan were set up. The former is
at the D.S.I.R. Radio Research Station at Slough,
where, up to date, over a million sheets of ionospheric records and results, together with atmospheric noise and auroral data, have been received.
It is likely that the mass of material brought together
in this way will provide the basis of research in
geophysics for many years to come, and in this brief
review it is possible to refer to only one or two
examples of the results which have already been
achieved.

Physics of the Lower Atmosphere
The first International Polar Year, 1882 -83, arose

from the desire of meteorologists to know more
about the physical characteristics of the atmosphere
in the less accessible places. This applied particularly to the regions of the north and south poles,
Director of Radio Research, Department of Scientific and Industrial
Research.
52
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as it was considered that a knowledge of atmospheric
conditions in these areas would lead to a better

understanding of the factors which determine
weather and the climate of the world. Today the

network of meteorological observatories provides the
basis of what is probably the most detailed international scientific organization throughout the world.
Under the auspices of the World Meteorological
Organization, with its comprehensive radio and line
communications system, a very rapid reporting
system has been developed which provides the most
up-to -date weather and forecasting information for
the needs of the whole world.
The primary aim of the meteorological programme
for the I.G.Y. was to obtain a more nearly complete
global picture of the mechanism of the general circulation in the atmosphere and its smaller -scale
systems. To this end special stations were established in the polar regions, equatorial areas and on
oceanic islands to supplement the observations made
at permanent stations. Efforts were made at aerological stations to extend radio -sonde measurements
to greater heights-to about 30 km where practicable
-and to make more frequent soundings during the
World Meteorological Intervals and on other World
Days. Special mention should perhaps be made
of the great expansion of observational facilities
in the Antarctic. Some 50 stations made surface
weather observations at least four times each day:
added to this there were twice -daily upper-air
soundings at 16 stations to an average height of
about 20 km. For the first time in history it has
now been possible to construct charts showing broad
circulation patterns at various atmospheric levels
above the Antarctic.
Thunderstorms and Atmospheric Radio Noise.
For many years past, the meteorologist has used a
network of radio direction-finding stations to locate
the existence and movement of thunderstorms which
make themselves evident by the emission of radio
waves from lightning flashes. Having provided this
kind of tool to the meteorologist, the radio scientist
is further interested in obtaining measurements of
the intensity and structure of the waves comprising
atmospherics, which can so disturb radio reception
in various parts of the world. As a result of past
work involving international co-operation, tentative
charts' have been produced indicating the order of
magnitude, and probable frequency of occurrence,
of the atmospheric radio noise likely to be encountered at different seasons throughout the world.
The main objective of the I.G.Y. noise programme
has been the establishment of a network of stations
for the measurement of a specific characteristic of
the atmospheric noise received from lightning flashes.
The characteristic chosen was the received noise
power, averaged over a period of about an hour.
The measurement of various parameters, including
the noise power which is related to the r.m.s field
strength, was made at 13 stations during the I.G.Y.
At a few of these the observations were made by

-
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COLLECTION OF DATA

:

METHODS

OF ANALYSIS

:

NEW KNOWLEDGE OF THE

IONOSPHERE AND OF OUTER SPACE

both manual and automatic
recording methods, and
some apparent discrepancies between the two sets
of results are under investigation. A third method,
(a)
which has been in use for
many years at 15 stations in
different parts of the world,
was continued during the
I.G.Y. In this, the strength
of a locally generated signal
is determined which is just
sufficient to be intelligible
through the noise.
Other I.G.Y. projects
were designed to study the
nature of the noise as it is
radiated by the source
the lightning flashes -and
(b)
the manner in which it is
modified as it is propagated
through the atmosphere.
Records of the noise near
to the source have been
made, at several frequencies,
on magnetic tape, and are
being analysed to determine their energy, and
other characteristics. Fig. 1
Fig. I. Waveform of atmospherics from a very near lightning ¡3ash. Peak amplitudes
1.4mV/m at I Mc /s, 3.5 Wm at bkc /s
shows a record of atmospherics recorded at the
D.S.I.R. Radio Research Station, Slough, on two
over one million tables of measurements and photofrequencies, from a flash which struck the ground graphic records which refer to the period of the
half a mile away. The upper record shows charac- I.G.Y. The study and assimilation of this vast
teristic large impulses at 6 kc /s, from the ground
accumulation of data will take many years; but to
strokes, and the more complex nature of the records
illustrate how some of these data have already been
at 11 Mc /s. Reproduction of the records at higher
used, two examples may be referred to here. One
gain shown below, reveals that the atmospherics of these deals with small quantities of data which
are more complex than first appeared even at 6 kc /s.
have been examined in great detail and very
Many of the features of these records cannot be
accurately : the other is concerned with the approxireadily explained on present theories of the light- mate statistical treatment of a large amount of data
ning discharge.
referring to specific ionospheric characteristics.
As an example of the studies of the effects of
Distribution of Ionization and M.U.Fs. -The
propagation, low-frequency atmospherics from the calculation of maximum usable frequencies (M.U.F.)
same lightning flash were recorded at several sta- for radio communication circuits is based on the
tions in Europe; and comparisons are now in pro- assumption that the electron density in the F2 layer
gress to examine how their form changes with the
increases with height according to a parabolic law.
The refractive properties of a non -parabolic layer
distance, and possibly with the direction of propagamight be expected to lead to maximum usable fretion.
quencies above or below those at present in use.
Now it is arduous to derive the actual distribution
Study of the Ionosphere
of electron density from the observational records by
The exploration of the ionosphere by vertical manual methods. During the I.G.Y., first in the
soundings using pulse techniques was established
United Kingdom and later in other countries, digital
on a regular basis in the U.K. and U.S.A. over 25 computers have been programmed to calculate these
years ago. Only two or three stations were working distributions of electron density with height on a
during the second International Polar Year, but some routine basis. These distributions are termed N(h)
80 were in regular operation-before the I.G.Y. began,
profiles, and they are often found in practice to be
and about twice this number were established during far from parabolic in form'. By tracing the raythe I.G.Y. The work of these stations has produced
paths through ionized layers conforming with the

-
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measured profiles, it has been shown that, although
the actual M.U.F. factors do not differ by an appreciable amount from those calculated assuming a
single parabolic F2 layer, the angle of arrival of
the waves for a given distance between the transmitter and receiver tends to be greater than that for a
parabolic layer of the type usually assumed. Thus
the practical conclusions reached are that while
the maximum usable frequencies now in use are not
seriously affected by the shape of the layer, it may
be desirable to use aerial systems which project
the radiation at a greater angle of elevation than
has hitherto been considered the most appropriate.
Solar-Cycle Changes in foF2.-In the previous
example, the whole of the observational data for
about ten ionograms have been studied in very great
detaiL The next example deals with the critical
frequency of the F2 region using data obtained from
many thousands of ionograms from all parts of the
world_

During the I.G.Y., solar activity was considerably
higher than it has been since regular visual observations of the number and magnitude of sunspots
were begun about 200 years ago. As a consequence,
the ionization and hence the critical frequencies of
the ionospheric layers have reached unprecedented
high levels as illustrated in Fig. 2 which shows the
critical frequencies observed at the Radio Research
Station, Slough, during the past 27 years. This new
information on ionospheric behaviour at very high
solar activity is unique and is unlikely to be repeated
for many years to come. This is important because
it adds a great deal to earlier knowledge on the
relations between solar activity and critical frequencies, an understanding of which is essential to
the accurate forecasting of M.U.Fs for communications.
Drifts.-The normal methods of sounding the
ionosphere pay no attention to the fact that the reflecting layers are not at rest, but appear to be
moving with horizontal velocities which vary with
the height of reflexion. Special techniques are required for the measurement of these velocities and
these have only been developed in the last decade
to a stage where they can be used with some con.

fidence. Although only 20 to 30 observatories undertook measurements of ionospheric drifts during the
I.G.Y., the information already available has given
results which tend to fall in to a consistent pattern.
The drifts of ionization follow a diurnal variation;
for example, at Ibadan in Nigeria, the prevailing
directions are to the west by day and to the east
by night at all seasons. It was also found that on
magnetically disturbed days the drifts are less pronounced than on the quiet days. At the more temperate latitude of Cambridge, there is also a marked
north-south component in the drift velocity. This
has been found to have a long term variation related
to the solar cycle; at the period of maximum activity
the drift was towards the equator, whereas at the
epoch of minimum activity the direction was reversed. It is likely also that the vertical movement
was subject to similar changes in direction.
It is becoming increasingly evident that in some
parts of the world the vertical and horizontal movements of clouds of ionization play an important part
in determining the characteristics of the ionosphere,
which are not simply related in time to the locally
incident radiation from the sun.

Ionospheric Investigation in the Antarctic
The I.G.Y. provided the impetus for a scientific
survey of Antarctic and Arctic ionospheric condi-

tions on a scale which had not previously been
attempted. In the Antarctic, British ionospheric
stations were operated by the Royal Society, at
Halley Bay in the Weddell Sea, and by the Falkland
Islands Dependencies Survey, at Port Lockroy in
Grahamland. Other stations were operated by
France, U.S.S.R., and other countries, including one
at the South Pole where the U.S.A. had a large
base.
The Jodrell Bank radio astronomy observatory
made a continuous survey of auroral and meteor
activity in co-operation with Halley Bay throughout
the I.G.Y. Preliminary results have already shown
that radio echo auroral activity at Jodrell Bank corresponds to the peaks in activity at Halley Bay. The
incidence of meteors was observed by the range of
reflection of radio echoes produced by the trails
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of ionization left behind the meteors as they burnt
up in the atmosphere. Drifts of ionization were
measured at heights of 85 to 105 km; the resulting
pattern of these drifts or "winds" in the ionosphere was found to be very regular, unlike the winds
at the surface of the earth. The speeds of these
ionospheric drifts are about 100 miles per hour`,
and their directional vector rotates clockwise twice
each day. They are towards the north at 6.0 a.m.,
to the east at 9.0 a.m., south at noon, west at 3.0 p.m.,
and so to the north again at 6.0 p.m. local time.
This regular behaviour is due to tidal and heating
effects of the sun in the upper atmosphere, which
cause the atmosphere to expand and contract twice
per solar day in the same way that the moon causes
the seas to rise and fall twice each lunar day.
Ionospheric observations made at high latitudes
have a special significance; and the complicated behaviour of the F layer in the Antarctic may be
clarified considerably by attempting to separate those
phenomena due to electrons produced by the sun's
radiation on the upper atmosphere from those due
to horizontal or vertical movements of electrons from
other locations.
Movements of ionospheric layers are almost entirely generated by electrical forces interacting with
the earth's permanent magnetic field; and the
velocity of the movement therefore depends on the
direction of this field, and, in particular, on the
angle of dip. The interpretation of detailed studies
of a layer thus depends on the magnetic dip in the
ionosphere above the sounding station. There is a
unique dip anomaly in the Weddell Sea area due to
the asymmetry of the magnetic field in relation to
the centre of the earth. This anomaly is so great
that the dip angle at the Royal Society Base at
Halley Bay, 75° S, is the same as that at Canberra,
35° S, or at similar latitudes in Florida in the
northern hemisphere. As a result the interpretations
of ionospheric phenomena are relatively simple for
such a high latitude where the rate of photo-ionization in the F layer near midwinter is zero. For the
same reason, it varies only slightly through the day
near midsummer. Thus any changes in ionization
generated by movements in the layer are more easily
seen and interpreted than in locations where photo ionization may be changing rapidly during the day.
The diurnal variation of the F2 layer critical frequency at Halley Bay in midwinter is shown by the
curves linking the circles in Fig. 3, which also shows
the corresponding midsummer curve marked by
crosses. It is to be noted that, despite the absence
of any photo -ionizing radiation from the sun in midwinter, the noon critical frequency exceeds that
found in midsummer, when the sun never sets'.
Clearly the behaviour of the layer must be almost
entirely determined by movements of ionization and
not by direct solar influences. The curves also
show that the critical frequency of the F layer is
over three times as high at noon as at midnight in
midwinter; this corresponds to an increase of about
ten times in the ionization density.
The changes in shape of the layer show that the
total electron content below the maximum is also
much increased at noon. Detailed studies of the
ionograms confirm that these changes are mainly
due to horizontal movements of ionization; a new
layer moving in and replacing the old during a
period of about eight hours. This is the cause of the
discontinuity in the curve; for several hours there
WIRELESS WORLD, FEBRUARY 1960
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are simultaneous reflections from a regular layer
which is already overhead and from a second, much
denser layer which gradually moves into an overhead
position.
The differences between the summer and winter
diurnal variations at Halley Bay illustrate a worldwide phenomenon, namely that the phases of the
diurnal components of velocity reverse with season.
This is responsible for most of the seasonal variations found in practice. Considerable further work
will be needed before the regularities discovered
during the I.G.Y. can be used as the basis for a
theory of the F layer, since the density and shape
of this layer in any part of the world depend on the
difference between the amount of ionization moved
into a zone and that moved out of it. Very small
changes in these components can cause enormous
differences in the shape of the resultant layer.
Nevertheless, the data from the high- latitude
stations during the I.G.Y. provide a firm and useful starting point for fuller investigations.

Use of Rockets and Satellites
During the past decade rockets have been used
for research purposes to investigate the phenomena
and characteristics of the upper atmosphere by
direct measurement in a manner which ground based experiments are unable to provide. Following this work, it was recommended that during the
I.G.Y. observations with rockets should be supplemented by means of artificial earth satellites carrying instruments for the measurement of solar radiation-ultra violet, X and cosmic rays -and its effect
on the ionosphere. This recommendation culminated in the successful launching on 4th October and
3rd November, 1957, respectively, by the U.S.S.R.,
of the instrumented earth satellites known scientifically as 1957« and ß, or more popularly as Sput55
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Fig. 4. Structure of radiation belts around the earth (J. A. van Allen).
counts per second.

niks I and II. This was followed on 31st January,
1958 by the U.S.A. satellite 1958m-Explorer I;
and others have followed at intervals during the
past two years. At the present time, there are about
a dozen satellites in orbit round the earth, while two
others are pursuing courses round the sun and
moon.
These space vehicles contain instruments for the
measurement of the properties of the atmosphere,
the electron density of the ionosphere and the intensity of cosmic and solar radiation in outer space.
The output of these instruments is in electrical form
and is either transmitted directly by radio° to the
ground observing stations, or is recorded on magnetic tape and sent later on receipt of a command
signal from a radio station on the earth. Some of
the telemetry systems are relatively simple, providing information in only a few channels; others are
more complex and use up to 48 channels. For
example, the system used on the 20 Mc /s transmissions from Sputnik III (19585) contains three channels, one to indicate whether solar or chemical
batteries are in use, and two to record cosmic-ray
data. A pulse width system of modulation is used,
the information being given by the time interval between successive changes of the pulse width from
one discrete value to the next. The American
satellites have transmitted the information on a
frequency of 108 Mc/s supplemented more recently
with higher frequencies. In one of the systems
used, the modulation consists of 16 bursts of tone,
the information being carried by the tone frequency
(5 to 12 kc /s), the duration of the bursts and the
interval between them, giving 48 channels in all. The
power of transmitters in continuous operation varies
from 10 to 100 mW, while for intermittent operation
on command, a few watts have been used.
Apart from the need to extract the observational
information from the satellite, radio transmission
is used to track it and to supplement the positional
information which may be obtained visually under
favourable clear sky conditions. Radio interferometers and tracking equipment have been installed in
56
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a number of countries to give round- the -world

coverage by international co-operation. "Additional
information provided by the radio signals includes a
determination of successive orbit periods, from a
knowledge of which information is obtained as to
the shape of the earth, variations of gravity at
different altitudes and the drag of the rare atmosphere
at the orbit levels. Moreover, measurements of the
total electron density between the earth and the satellite have been made by comparing the speed of the
received waves at a frequency just above the critical frequency of the ionosphere, and at a much higher frequency. The difference in speed at these two frequencies depends upon the total number of free
electrons along the path; so the distribution of this
number with height can be determined from a continuous record of the difference between the two
received frequencies. Both the U.S.A. and U.S.S.R.
results have shown no clearly defined minimum in
the electron density between the E and F layers;
and in the U.S.S.R. results there has been a negligible decrease from the maximum of the F layer up
to a height of about 470 km. British experiments
with Skylark rockets used a different technique, the
change in conductivity and dielectric constant of the
ionized air being used to change the frequency of
an oscillator. This system has a very rapid response
and is capable of showing the fine structure of the
ionosphere. In view of the fact that radio methods
of sounding the ionosphere from the earth's surface
are limited to the lower portion up to the maximum
of the F layer, and that it is estimated that there is
at least as much more ionization above this layer,
the satellite clearly provides a very powerful tool for
future ionospheric research.
While research on cosmic rays at high altitudes
was in progress before the I.G.Y. by means of
balloons and rockets, the scope of the work has been
considerably extended by the use of satellites carrying instruments for measuring the intensity and the
energy distribution of the radiation. Observations
made by U.S. Explorers I and III showed a steady
increase in intensity with increase of both altitude
WIRELESS WORLD, FEBRUARY 1960

and geomagnetic latitude. Similar trends were existence must be taken into account in future
shown by observations made with the U.S.S.R. Sput- investigations of the space beyond the earth's
niks II and III. The American observers also noted atmosphere.
In concluding this section, attention may be drawn
a very rapid increase in intensity at a height of about
to the fact that radio signals from the American satel1,000 km; and further observations with Explorer
lite Pioneer IV (1959 S) sent in orbit round the sun
IV have confirmed the existence of regions of intense
radiation extending partly round the earth. The on 3rd March 1959 were received out to a distance of
release of information on the coding of the telemetry 400,000 miles'. This has established a record for
signals used in both U.S.A. and U.S.S.R. satellites direct radio communication with man -made sending
and receiving equipment. Furthermore, the Russian
has enabled confirmatory observations to be made
satellite, Lunik III, which made a circuit of the moon
at Slough on Sputnik III in transit over this country,
towards the end of October, established a distance
and on Explorer I in Japan.
The discovery by van Allen' and his colleagues of record for photographing the far side of the moon
the high- intensity radiation belts which surround the from a distance of the order of 300,000 miles, and
earth is one of the outstanding results of the I.G.Y. transmitting the pictures back to earth by radio
Later observations made with Explorer IV and technique.
Although it was not strictly part of the I.G.Y. proPioneer III have indicated the existence of two belts'
gramme, reference may be made to the Argus experiof high- intensity radiation around the geomagnetic
equator, the first at a height of about 10,000 km and ment conducted by the U.S. authorities in August
and September, 1958, when three small nuclear
the second at about 22,000 km, as illustrated in Fig.
devices were detonated at an altitude of about 480 km
4. These belts consist of charged particles, the
density of which, measured by the rates recorded (300 miles) in the South Atlantic. One of the I.G.Y.
on a Geiger counter, varies over a range of 10,000 satellites, Explorer IV (1958 6), contained instruto 1 under different conditions. Much specula- ments designed to measure the natural radiation in
tion has taken place as to the origin of the radiation, the van Allen belts. On 27th August a large increase
but it is thought that the charged particles are trapped in the intensity of the radiation was recorded by the
in the earth's magnetic field. On this hypothesis, satellite as it passed through the locality of the
the particles, travelling towards the earth, are sub- explosion some 31 hours later. Similar, though
ject to a force at right angles to both their initial smaller, effects were observed after the second explomotion and the magnetic field, causing them to sion four days later, together with residual effects
pursue a spiral path. As they approach the earth, from the first event. Although observations were
the increasing strength of the field results in a made on very low frequency radio propagation and
steadily increasing transverse velocity and the on the atmospheric noise level, no definite results
particles move in a closer and closer spiral. This is were recorded.
the result of the gradual translation of the initial
energy of the particles from that of forward motion Conclusion
along the path into transverse rotational form. At
In concluding this very brief review of the manner
a point in the earth's outer atmosphere where the
in which the I.G.Y. was associated with radio, two
of
motion
magnetic field is sufficiently intense, the
must be emphasized. First, that the successthe particles along the lines of force is reduced to points
of our atmosphere and the outer
zero (see Fig. 5). This, however, is virtually an ful exploration
to an increasing extent on the
depends
beyond
be
space
can
particles
the
which
from
unstable condition,
and radio communications.
electronics
of
technique
moleor
particles
other
displaced by collision with
the international exercise
that
clear
it
is
Secondly,
towards
further
cules. Since they cannot advance
was designated the I.G.Y. did not end on
the earth, the streams of particles start to retrace which
1958. The following year was termed
their spiral path along the lines of magnetic force to 31st December,
earth's
the
of
the conjugate point
field, where the process is repeated. Thus, although there
may be some leakage of particles
in the course of their travel, the
incoming streams of particles
may be regarded as virtually
trapped in the earth's magnetic
field, and as travelling in spiral
paths about the lines of force and
being subject to reflection between
the conjugate points of the field
near the earth's surface. As the
earth rotates these spiral paths may
be regarded as revolving in a
direction depending on the sign
of the charged particles, so that
toroidal belts of high intensity
will be formed around the earth
as indicated in Fig. 5. Further
research and observations are required to establish the properties
Fig. 5. Diagram showing spiral path of charged particles trapped along
and structure of these radiation
magnetic lines of force
belts, but the knowledge of their
WIRELESS WORLD, FEBRUARY 1960

International Geophysical Co- operation -1959; and
it has also been recommended that as far as practicable the various observatories should continue to
work in their respective disciplines to extend our
knowledge of the earth and its surroundings. It has
further been recommended that the World Data
Centres established for the I.G.Y. and extended for
the results obtained with rockets and satellites,
should be continued indefinitely as international
repositories of the observational information which
is to be freely available for research workers in the
future.
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agrams

S' gnal-Flow
I.-Graphical

Aids to the Solution of Complicated Circuits
By THOMAS RODDAM

ASIGNAL-FLOW diagram is a topological
model of a system of linear simultaneous equations.
In less dignified language, like what you expects of
the likes of me, it is a map of what goes on inside
a circuit and, like all good maps, it gives you a chance
of finding a short -cut or two. The signal -flow
diagram is starting to become fashionable in America,
where it was first described six years ago by S. J.
Mason in Proc. I.R.E. for Sept. 1953 (p. 1144),
so that in any event you need to know something
about it. This article is an attempt to explain what
signal -flow diagrams are and how you use them
without actually being blinded by science. It
does not quite follow the line taken by R. F. Hoskins
in Electronic and Radio Engineer (August 1959, p.
298) for a reason I shall make clear when I get to it.
We must start off with some rather dreary- looking
G.C.E. or O.N.C. algebra before getting to a practical
circuit. Bear with me, because it is necessary to
get this first step clear: after all you would never
have learned French if you had let your aunt's
gardener keep that pen. Suppose we have a system
with three points, which could be anode, cathode
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Construction of the signal flow diagram of the two
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branches.
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a3

X3

(a)
3

o

(b)

x3

(c)

parcilel branches.

and grid of a valve, and we associate a variable,
which could be voltage, with each. The variables
are xo, x1, x2 and by ordinary circuit methods we
find that:

+a,x,

aoxo

+

box,

+azx2

b1x1 -{- b2x2

=0

=

0

where the a's and b's are constants.
These equations can be solved by ordinary algebra,
or by using determinants. We could write
a,
a,

=

--x2
- -xl
ao
ao

which Hoskins virtually does, but there is a risk in
starting off like this because you then need to apply
special tests for stability if ao = O. It seems a pity
to be forced to choose between doing this and
manoeuvring round the concealed infinities which
may be scattered through the algebra. Another
method seems indicated and it is found by writing
x1
x2

Fig.

x2

Fig. 3. Simplification with series and

xo

x0

x

ao(ai+a2)a3

o

(b)

d3

o

xo

XI

(a)

x2

z

=
=

aoxo
box°

-I-

+

(a1 + 1)x1
b1x, + (b,

+ a,x, .
+ 1)x.. ..

(1)

Now let us construct the signal -flow diagram,
starting from xo, the input signal. Operating in easy
stages, Fig. 1(a) shows the three points, x0, x1, x2.
Notice that the points on the signal-flow diagram
have the same names as the variables, because this is
Looking at the
essentially a map of the signals.
first equation of (1) we see that we reach x, by taking
aoxo so in Fig. 1(b) we draw a line from xo to xl, put
an arrow on it to indicate " to x1 " and write ao
alongside the arrow; we add the line a,x, from x2
and the " round-the- houses " line (a1 + 1)x1 from
xi to x1. From xo to x2 involves the same sort of
operations and is shown in Fig. 1(c). Since the
equations are simultaneous the two partial maps
must be put together and they then form Fig. 1(d).
We can now use this map to study the way in
which maps of this kind can be simplified. Suppose
we look at Fig. 2(a). The signal entering x, is
provided by two branches and gives us
xz

so

=

a1x1

+

a2x1

=

(a1-i- a2)x1

that we can reduce this little map to the even
59
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Fig. 4. Simplification with a reversed loop does not just mean

writing

a minus sign.

simpler form shown in Fig. 2(b). This same
simplification has been carried out to get from
Fig. 3(a) to Fig. 3(b), from which we see that

=
x2 =
xa =
x, =
x1

ho
b2

b2

aoxo
(a1

a2)x1
aax2
a3(a1 -}- a2)aoxo

so that
which has the map shown in Fig. 3(c).
The diagram shown in Fig. 4(a) is deceptively like
the one shown in Fig. 3(a) and it is very tempting to
write
a2 in place of a, and twist the arrow round.
This is quite fatal. You just mustn't drive backwards
down a one -way street. Signal-flow, like traffic flow,
has its own rules and it is no good trying to use the
rules you learnt for something else. Let us see what
Fig. 4(a) means. We have
xl = aoxo + a2x2

(t)
á2b1

-

x2

xa

=
=

(e)

xao

alxl

aax2

apbl

so that substituting in the first equation

xl = aux,
x1(1
X,
x3

-

-{-

a1¢2)

=

=

X2

x2

=
=

x1,

aoalxo -i- ¢1¢2x2
a2x2

=

aox0/(1

- alas)

¢1x1

azx2

to get Fig. 4(d), which contains no self-loop. You
see how the self-loop a1a2 at x1 reacts on the ao term
entering x1 from xo to give ao /(1
a1a2). This
agrees with the idea of a self-loop, or indeed a
reversed loop like the one we began with, as a feed-

-
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X2

o

X2
1

a2

b1

a1

b2

aobl -albo
a1 b2 -a2b,
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which gets rid of x1 altogether and produces the
diagram shown in Fig. 4(c). Alternatively we could
go on from the form
x1

a1

o

Xo

aoxo

=¢1x1
= a8x2

taken with the last
two, gives us the diagram shown in Fig. 4(b). This
has a self-loop at x,. We could have made the
substitution in the second equation, giving

=

-albo

a, b2

a1a2x1

The first of the equations for

x2
x2

bo

b2

The step -by -step reduction of (a) (Fig. 1(d)) representing the equations (I) leads to the solution (g).
Fig. 6.

back loop. The last step in the reduction is shown
in Fig. 4(e).
Before we go back to try and simplify Fig. 1(d) we
might notice a trick which is convenient in avoiding
confusion. We can do the reduction of Fig. 3(b) to
Fig. 3(c) in reverse in the way shown in Fig. 5.
Here I have put in a couple of test -points xo, and xß
without altering the overall flow from xo to x1.
Back, then, to Fig. 1(d). If we look first at x1 we
see that we have a self-loop and two entering signals:
the figure is redrawn as Fig. 6(a) and the self -loop
has been eliminated in Fig. 6(b) by dividing both
entering signals by 1
(a1 -I- 1) =
a1.
In
Fig. 6(c) the second loop has been eliminated and this
figure is then redrawn as Fig. 6(d). To get this even

-

-
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(b)

-Rk
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(c)
(d)
(e)

µ

p+Rk

diagram the more complex the problem the more
powerful the tool appears to be.
The moment has come to write down some of the
rules of the game in a neat list. As given by J. G. Truxal
in "Automatic Feedback Control System Synthesis"
(McGraw-Hill, 1955) they are:
1. Signals travel along branches only in the
direction of the arrows.
2. A signal travelling along any branch is multiplied
by the transmittance of that branch.
3. The value of the variable represented by any
node (intersection point) is the sum of all signals
entering that node.
4. The value of the variable represented by any
node is transmitted by all branches leaving that node.
5. The diagram is always drawn so that no branch
enters the input node and none leaves the output
node.
There is nothing like a practical example to clarify
matters. The mapping and reduction exercise above
was devised, like all good exercises, to feature all the
procedures you may need. We may permit ourselves
something a little simpler, with one of the lessons
only a practical case can involve, in preparation for a
real problem next month. The circuit is shown in
Fig. 7(a) and is, of course, our old friend the cathode
follower. We can write down some equations for
this:
e9

o

o

(p)

e2

o

o

Rk

(g)

(h)

µRk

p +(µ +i)Rk

Circuit of a cathode follower and the construction and
reduction oflits signal -flow diagram.
Fig. 7.

simpler we collapse the top-half of the map as in
Fig. 4(c) to give Fig. 6(e). The two branches from
xo to x2 are then run together in Fig. 6(f) and in
Fig. 6(g) the self-loop at x2 is eliminated by the
method we have already described. The answer we
have reached is
2

=

ab,

-

a,ba.

(22b,

x0

which those skilled with determinants could have
written down right away. Of course, the whole
operation is merely the elimination of x, between the
two original equations and in this particular case it
would have been much easier to solve the problem
directly. When you turn to more complicated
problems, however, there is a lot to be said for
working on each small area of the equations without
having to carry all the rest along with you and
without needing to make a lot of substitutions. You
do not need Kirchhoff's laws or Maxwell's circulating
currents to calculate a voltage divider but you will get
thoroughly tied up without these aids if you are
dealing with a three -stage ladder network with a
bridge across the top. So with the signal -flow
WIRELESS WORLD, FEBRUARY 1960

- ikRkl

=

e1

=

ikRk

'ik = µebl(n

-I-

)

These three equations give us the partial maps of
Figs. 7(b), (c) and (d), which we can put together
in the form of Fig. 7(e). This time one of the nodes
is ik, a current, although all the others are voltages.
It does not matter, the rules are still obeyed, but you
will notice that when an arrow points from el to
eg it bears a transmittance which has zero dimensions
but from e9 to ik the dimensions are conductance,
1 /R, and from ik to e5 they are resistance.
Clearly
if two nodes are joined by several branches they must
all have the same dimensions and this forms a useful
check in complex systems.
The results which have been obtained and the
conclusions which may be drawn are worth recapitulation. The signal -flow diagram provides a
map of the passage of signals through the circuit.
Feedback loops are indicated very clearly, as you can
see in Fig. 7(e), and this is true even if there are a
number of loops. Although there is nothing in the
diagrams which was not in the simultaneous equations, elimination of the dependent variables is often
much easier because attention can be concentrated on
them one at a time.
Next month I propose to deal with a fairly complicated circuit which most of us would think twice
about in its conventional treatment. This will give
the signal flow diagram a chance to show its
advantages.
" From Us To View," a new Mallard film, sets out
to show something of the skill and care that go to ensure

the high quality of television pictures. It traces the
progress of the picture from its beginning in the studio
to its appearance in the living room. The 16 -mm black
and white sound film, which runs for 23 minutes, is
available to clubs and other interested organizations on
free loan from Mullard House, Torrington Place, London, W.C.1.
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Servicing Examinations
THE Radio Trades Examination Board's syllabuses

for sound radio and television servicing have been
in operation virtually unchanged since the examinations were first set some years ago. During the
past year (reviewed in the Board's 15th annual
report) a complete revision of the two syllabuses
took place. Apart from revising the material itself
an opportunity was taken to combine the sound
radio and television subject matter so that there is
one syllabus leading -up to the issuing of one certificate covering both subjects. The Board will now
provide an intermediate examination at the end of
the third year of a part-time course and a final
examination at the end of the fifth year.
The Board's proposed scheme for certificates for
those engaged in installing and servicing "nondomestic " electronic equipment has moved a stage
further and a syllabus has now been prepared. It is
arranged so that the syllabus for the first two years
is common with that for sound radio and television
servicing, but separate intermediate and final
examinations in electronics are to be held. The first
examination will be at the intermediate level in
1961.

The domestic radio and television manufacturing

side of the industry is already represented on the
Board by B.R.E.M.A. and an invitation has now been

extended to the Electronic Engineering Association
to be represented.
At the annual general meeting of the Board on
December 30th, E. A. W. Spreadbury, technical
editor of Wireless & Electrical Trader, was elected
chairman in succession to E. M. Lee (Belling & Lee).

Masts
MODIFICATIONS to the aerials at three I.T.A.
stations are mentioned in the Authority's recently
published report' for 1958/59. " Whatever finally

happens about the siting of television stations in
London, there are good technical reasons for making
improvements as soon as possible at Croydon "
where there is a temporary 200 -foot tower. The
Authority is satisfied that experience has allayed
earlier fears that the radiation of signals from two
high towers, one at Crystal Palace (B.B.C.) and
one a mile away at Croydon (I.T.A.), might be
harmful to reception because of mutual reflection
between the two towers. Plans for a new 500 -foot
tower and "tailored" aerial system have been
referred to the Television Advisory Committee. It
will be recalled that the height of the B.B.C.'s mast

"Wireless World" Index
The index to Volume 65 (1959) is now available price Is (postage 3d)
Cloth binding cases with index cost 9s including postage and
packing. Our publishers will undertake the binding of readers'
issues, the cost being 25s per volume, including binding case, index
and return postage. Copies should be sent to Iliffe & Sons, Ltd.,
Binding Department, cfo 4 IIife Yard, London, S.E.17, with a note
of the sender's name and address. A separate note, confirming
despatch, together with remittance should be sent to the Publishing
Department, Dorset House, Stamford Street, London, S.E.I.

was extended at the instigation of the P.M.G., in
order to accommodate the aerials of both the B.B C.

and I.T.A. stations.
At Black Hill, central Scotland, where the aerial
is unusual in that the elements are located centrally
within the 750 -foot mast, both the aerial and the
mast are to be replaced; it is hoped by the autumn
of this year. The present mast will subsequently
be dismantled for use elsewhere.
At Lichfield the existing 450 -foot tower is to be
replaced by a 1,000 -foot mast with a new aerial
designed particularly to improve reception in the
south-westerly direction.
Dip. Tech. -A second list of students on whom the
National Council for Technological Awards has conferred Diplomas in Technology, has been issued. Of
the 82 successful candidates, 49 took electrical engineering at the Birmingham College of Advanced Technology,
and all but three of these received their industrial tram ing with the G.E.C. The total number of holders of
the Dip. Tech. is now 207. There are now 3,320 students studying for the Diploma compared with 1,786
a year ago.
Space Science Symposium.-A British delegation of
40 people led by Professor H. S. W. Massey, F.R.S.,
chairman of the British National Committee on Space
Research, attended the first International Space Science
Symposium held in Nice from January 11th to 16th.
Organized by the Committee on Space Research
(COSPAR) of the International Council of Scientific
Unions, it was attended by delegations from nearly 20
countries.
Stereophonic Broadcasting. -A time -multiplex system
for broadcasting stereophony has been developed by
G. D. Browne, of Mullard Research Laboratories, and
has been submitted to the European Broadcasting Union
for assessment. Details of the system have not yet been
released but it is known that stereophonic v.h.f. receivers
could be produced with the addition (apart from the
extra loudspeaker and audio stage) of not more than two
valves or possibly one transistor and two diodes. The
system is compatible for mono and stereo broadcasts.
B.S.R.A. -A one -day convention covering post-war
developments in recording, pickup design and cinema
sound systems, is being organized by the British Sound
Recording Association during the forthcoming Audio
Fair. It will be held on April 23rd at the London
School of Hygiene and Tropical Medicine, Keppel
Street, W.C.1. Registration will cost 5s for B.S.R.A.
members and lOs for non -members. Details are obtainable from S. W. Stevens -Stratten, Greenways, 40
Fairfield Way, Ewell, Surrey.
" The Computer in Production."-The Institution of
Mechanical Engineers is arranging an informal discussion
on the computer in production in order to introduce
mechanical engineers and managers to the latest techniques involving the application of computers in production and to provide a forum for users to present their
views to computer manufacturers. The meeting will be
held on March 21st and 22nd. Further details are
available from the Secretary, Institution of Mechanical
Engineers, 1 Birdcage Walk, London, S.W.1.
Receiving Licences. -There were twice as many
combined television and sound broadcasting licences in
force in the U.K. at the end of November as sound only licences. The comparative figures were 9,987,005
and 4,960,788.
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Information Engineering is among the subjects for
which M.Sc. degree courses are being conducted by the
University of Birmingham. These courses, which are
"primarily intended for honours graduates of approved
universities " differ from the traditional one of original
research leading to the degree of M.Sc. Suitably qualified students (preferably with some industrial experience) can obtain the degree on the satisfactory completion of the 12 -month course, of which the next session
starts on October 1st, 1960. Subjects available in the
information engineering course include communications,
radar, computers and control systems, with some degree
of choice to suit individual requirements. Full details
are obtainable from Dr. D. A. Bell, Supervisor of
Graduate Courses, The University, Edgbaston, Birmingham, 15.
The CIBA Fellowship Trust, which was founded for
the purpose of furthering the exchange of ideas between
scientists in the United Kingdom and on the Continent,
announces that several fellowships will be awarded for
tenure during the academic year 1960/61 at Continental
universities or institutions for research in chemistry,
physics or some allied scientific subject. They will be
awarded to graduates of U.K. universities or to members
of those universities graduating this year. The basic
award for Fellows will be £800 per annum, plus allowances. Details are available from the secretary of the
CIBA Fellowship Trust, CIBA (A.R.L.), Ltd., Duxford,
Cambridge.
T.E.M.A. Awards.-For the third year the Telecommunication Engineering and Manufacturing Association has held a competition for the best final year
apprentices (graduate, student and technician) among
their member -firms. Awards to the value of £25 will
be presented to each of the following at the Association's
annual dinner on February 17th: P. J. Langlois,
graduate in training, of S.T.C. P. N. T. Wells, student
apprentice, of G.E.C.; and J. R. Bryden, technician
apprentice, of Ericsson.
Hendon Technical College, London, N.W.4, is holding a ten -lecture evening course on electronic measurements on Tuesdays from January 26th. Fee £1.
Twickenham Technical College, Middx., is providing
a special course of ten evening lectures on printed circuit
techniques. The course begins on February 3rd. Fee
£1.

Craftsmanship and Draughtsmanship.-With the
object of encouraging craftsmanship and draughtsmanship in the scientific instrument industry a competition
mainly for young workers of either sex is held each year
by the Physical Society. Twenty -four prizes were
awarded to successful entrants at the Society's recent
exhibition at which the entries were on display. The
Silvanus P. Thompson prize was awarded ro Christopher
Samms of Marconi's W/T Cc. for a mechanical drive
unit. In the electronic circuitry section prizes were won
by David Elliot (Marconi's), John Butler (Hilger &
Watts) and John Mills (Marconi's), and in the microwave components section by James Danbury (Services
Electronics Research Lab.), Roy Tucker (Hilger & Watts)
and Adrian Short (Services Electronics Research Lab.).

-

Paris Components Show. Although listed in the
diary of conventions and exhibitions in our January
issue as the French Components Show, the exhibition
to be held in Paris from February 19th to 23rd is international in character. This is the third International
Components Exhibition to be organized by the Industries' Association for Radio and Electronic Components and Accessories (S.I.P.A.R.E.) under the patronage
of the National Federation of Electronic Industries
(F.N.I.E.).
Nigeria's first two television stations, which have been
in service since the beginning of November, operate
on 625 -lines in Band I. The station at Ibadan, the
regional headquarters of Western Nigeria, radiates on
66.25Mc/s vision, and 67.75Mc/s sound (European
channel 4), with an e.r.p. of 1.5kW. The station at
Abafon, serving the Lagos area, operates on 55.25 and
60.75Mc/s (channel 3) with a 15kW e.r.p.
ELSIE, the Post Office Electronic Letter Sorting and
Indicator Equipment, will be among the features in the
display at this year's Ideal Home Exhibition (Olympia,
March 1st to 26th), depicting the 300 years' growth cif
the G.P.O. since the King Charles II " Act for the
Erection and Establishing a Post Office.'
" Teletype."-The Western Electric Company have
informed us that the word " Teletype," used in our
report of the Radio Hobbies Exhibition (January, 1960,
issue) is a registered trade mark of the Teletype Corporation who are associates of Western Electric Co.

CLUB NEWS
Bexleyheath. -At the

U.S.A. Tour.-Malcolm Church (left) a 2I -year old exapprentice of Plessey, Swindon, being congratulated by
the Mayor of Swindon on his selection for a six-month
tour of America to study engineering techniques and production methods. On the right is F. B. Langworthy, " the
best apprentice to complete his training " in 1959. The
Mayor presented prizes to nearly 50 apprentices. A. E.
Underwood, the company's resident director at Swindon,
is second from the left.
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February 11th meeting of the North
Kent Radio Society, W. J. Green (G3FBA) will discuss the
design and construction of a multi -band transmitter which
will not interfere with television. On the 25th there will be
a demonstration of mono and stereo equipment. Meetings
are held at 8.0 at the Congregational Hall, Chapel Road.
Birmingham. -A 160 -metre mobile rally at Lickey Beacon,
Rednal, has been arranged by the South Birmingham Radio
Society for 10.30 a.m. on February 7th. The monthly club
lecture meeting will be held on the 18th at 9.30 at Friends
Meeting House, 220 Moseley Road, Birmingham, 12.
" 15 watts in 50 countries " is the title of the talk to be
given by R. Roberts, of the B.B.C., to members of the
Midland Amateur Radio Society on February 16th. Meetings
are held at 7.0 at The Birmingham Midland Institute,
Paradise Street.
G. T. Peck, of Ernest Turner Electrical Instruments, will
lecture on electronics in the search for oil at the February
26th meeting of the Slade Radio Society which meets on
alternate Fridays at 7.45 at The Church House, High Street,
Erdington.
Bradford.-David Pratt (G3KEP), secretary of the Bradford Amateur Radio Society will give a talk entitled
" Inexpensive sound fidelity " at the club meeting on February 9th at 7.30 at Cambridge House, 66 Little Horton Lane.
Reading.-A representative of E.M.I. Sales & Service is
giving a lecture-demonstration of high -quality sound equipment to members of the Calcot Radio Society on February
18th. Monthly meetings are held at 7.45 at St. Birinus
Church Hall, Calcot.
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News from fhe Industry
Ultra Reorganization.-Two subsidiary companies
have been formed by Ultra Electric (Holdings) Ltd.
Mr. E. E. Rosen, chairman and managing director of the
company since its formation forty years ago, will continue as chairman of the holding company and of the
subsidiaries, with A. V. Edwards as managing director
of each of the subsidiaries. The two new companies
are Ultra Radio and Television Ltd. (which has its own
subsidiary, Pilot Radio and Television Ltd.), handling
domestic sound and television equipment, and Ultra
Electronics Ltd., which will handle the activities formerly covered by the Special Products Division. Trevor
C. Standeven, who joined Ultra eighteen months ago
from Radio and Allied Industries, is general manager
of Ultra Radio and Television, A. Bamford, technical
manager, and W. H. De Val, works manager. They are
also members of the board. L. R. Crawford is general
manager of Ultra Electronics, Dr. F. W. Stoneman, who
joined the organization from Smith's Aircraft Instruments last June, is chief engineer, J. S. Williams is
works manager and E. R. Wright, commercial manager.
They are also members of the board.
Camp Bird's 57th annual report and statement of
accounts presented at the annual general meeting on
December 31st records that the group's consolidated
earnings before taxation were the highest in the company's history- £666,709, compared with £578,840 the
previous year. Reference is made by John Dalgleish
(chairman) in his review to the activities of the subsidiaries, including Hartley Baird (see below), Electronic
Reproducers (previously known as E.V. Ltd., but not
to be confused with E.V. Industrials) and A. Prince
Industrial Products, distributors of a number of overseas products, including such names as Blue Spot, Dual
and Akkord.
Hartley Baird Ltd., in their report for the year ended
last April, record a group profit of £54,402 after taxation. During the year under review the company disposed of its share holding in Ambassador Radio and
Television Ltd., which is now owned jointly by Camp
Bird and an unnamed company. It is understood Ambassador are not continuing in the domestic sound and
television receiver field. The Hartley Baird group
includes Hartley Electromotives Ltd., manufacturers of
the Taperiter dictating machine, and Duratube & Wire
Ltd.
H.M.V. and Marconiphone sound and television
receivers and radio -gramophones will in future be distributed by British Radio Corporation Ltd. (21 Cavendish Place, London, W.1, Tel.: Langham 9291) instead
of by the sales companies (" His Master's Voice " Radio
& TV Sales and Marconiphone Radio & TV Sales),
which ceased to operate on January 1st. Matters relating to accounts will be handled by B.R.C. at 270 Great
Cambridge Road, Enfield (Tel.: Enfield 5353).
Radio Rentals Ltd. announce a group net profit for
the year ended last August of £1,098,616, just over
£273,000 above the previous year. This was after
allowing £2,968,104 for depreciation and £851,279 for
taxation.
Decca's recently introduced river radar, type 215,
meets the internationally agreed Rhine Radar Specification issued by the Commission Centrale de la Navigation du Rhin. Compliance with this specification allows
vessels fitted with radar to continue their passages up
or down the Rhine under conditions of poor visibility.
G.E.C.-The Leeds branch of the General Electric
Co. has moved from Wellington Street to a new building in Gelderd Road.
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Firth Cleveland Group has recently acquired two
organizations in the radio and electronics field. With
the acquisition of Broadmead Ltd. on January 4th the
group now controls over 500 retail radio stores, including Max Stone, Civic Radio Services and Escott
Brothers. The purchase price for Broadmead was
£5.8M. John James, the founder and chairman of
Broadmead, has joined the board of Firth Cleveland
Ltd. The Firth Cleveland Group has also acquired a
53% interest in the Solartron Electronic Group Ltd.,
which includes fourteen companies in this country and
abroad. Charles W. Hayward, chairman of Firth
Cleveland, becomes chairman of Solartron. John E.
Bolton, who is 39 and was chairman and managing
director of the Solartron group, which he joined in
1951, retains his managing directorship but becomes
deputy chairman.
Solartron Electronic Business Machines, a subsidiary
of the Solartron Electronic Group, have received an
order for an Electronic Reading Automaton from
Domestic Electric Rentals Ltd. The E.R.A. will read
directly, at a speed of up to 300 characters per second,
information recorded by National Cash Register
machines at each branch of the radio -TV rental organization. This information will then be automatically
punched on to 80-column cards for subsequent use in
a standard punched-card installation.

Daystrom Ltd. have moved to new premises at Two
Mile Bend, Bristol Road, Gloucester, from their temporary address at Glevum Hall, and an official opening
ceremony by the Mayor of Gloucester took place on
December 7th. A. E. B. Perrigo, who is managing
director, disclosed that 25 %o of their output of British
" Heathkits," of which there are now twenty -two types,
is exported.
Wayne Kerr have set up a new section to be known
as the applications group of the Industrial and Electronics Division. It will be under the direction of G. G.
Gouriet, the company's technical director. The administration offices of the new group are at 44 Coombe
Road, New Malden, Surrey.
Wolsey Electronics Ltd., of St. Mary Cray, Orpington, Kent, have been appointed sole distributors in the
U.K. for Grundig measuring instruments. The range
of equipment being handled includes b.f.o's, wobbulators, valve voltmeters, grid-dip oscillators, resistance
and capacitance decades and stabilized power supplies.
G. V. Planer Ltd. have recently completed an extension to their research laboratories at Sunbury-onThames, Middlesex. The additional accommodation
has been allocated to the growing solid -state physics
section and associated X -ray crystallographic group.
The research facilities for printed circuit and related
techniques under L. S. Phillips have also recently been
enlarged.
Modac connectors, hitherto produced by Plessey's
associate company, Modern Acoustics -Ltd., at Boreham
Wood, Herts., will in future be manufactured at Plessey's
Wiring and Connectors Division at Cheney Manor,
Swindon.
E.M.I. closed-circuit television is being used to enable one policeman to control four busy traffic lanes
at West Drayton, Middx., during reconstruction of a
railway bridge spanning the High Street and Station
Road.
Electro Methods Ltd. have moved their Electrical
Connector Division to new premises at Hitchin Street,
Biggleswade, Beds., (Tel.: Biggleswade 2086). The
divisional manager is D. P. Wright.
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General Electric Co. has reorganized its General
Products Group into five new groups each under the
control of a group managing director. The groups, with
the name of the managing director in parenthesis,
Domestic Equipment Group, incorporating the domestic
equipment division (E. A. Fowler); Installation Equipment Group, incorporating the installation equipment
division and Pirelli- General cable division (R. H.
Phillips); Lighting and Heating Group, incorporating the
lighting division and industrial heating department (D. L.
Tabraham); Osram Group, incorporating the Osram
lamp division and all glass and lamp component units
(A. E. Page); and Radio Group, incorporating the radio
division (M. M. Macqueen).

are:

EXPORT NEWS
Sweden. -Alma Components Ltd.

have appointed

AB Solartron, of Hedinsgatan 9, Stockholm NO, as
their agents for precision wirewound resistors in Sweden.
Multi -channel u.h.f. communication equipment is
being supplied by Plessey for installation in vessels of
the South African Navy.

Personalities
George Macfarlane, Dr.Ing., B.Sc., A.M.I.E.E.,
F.Phys.Soc., a Deputy Chief Scientific Officer at the
Royal Radar Establishment, Malvern, has been
appointed Deputy Director of the National Physical
Laboratory. He succeeds Dr. Edward Lee, who becomes Director of Stations and Industry Divisions at
the Headquarters of the D.S.I.R. Dr. Macfarlane, who
is 43, graduated in electrical engineering at Glasgow
University in 1937, and then did two years' post-graduate research at Dresden, where he gained the Dr. Ing.
degree.
He joined the
Telecommunications Research Establishment
(now R.R.E.) in 1939.
Throughout the war he
concentrated on mathematical problems in radar
and microwave physics
and in 1945 became head
of
the
Mathematical
Group. Since 1953 he
has been carrying out individual research in the
Physics Department. Dr.
Lee graduated in physics
at Manchester University,
and after taking his M.Sc.
at the University and his
Ph.D. at Cambridge University, he joined the
Dr. G. Macfarlane
Royal Naval Scientific
Service in 1939 and was
posted to the Admiralty Research Laboratory. He was
director of Operational Research at the Admiralty for
three years before becoming Deputy Director at the
N.P.L. in March, 1958.
W. G. C. Denny, A.M.Brit.I.R.E., who since the war
has been in South Africa, has returned to this country
and joined the telecommunications division of Elliott
Brothers (London) Ltd. as technical sales manager. He
was commissioned in the R.N.V.R. in 1941 and from
1942 -46 was radar liaison officer on the staff of the
Director of Radio Equipment, the Admiralty, Bath.
For six years before joining the Navy he was with
Western Electric Co., and prior to 1935 was with E. K.
Cole and Murphy Radio. Mr. Denny was chairman
of the South African section of the Brit.I.R.E. on its
formation in 1949.
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Ghana.-The Government of Ghana has awarded
Marconi's the contract for the design and erection of
the transmitting station buildings, the supply and installation of the four 100 -kW short-wave transmitters
and ancillary equipment, the masts, aerial and feeder
systems-in short, an entire external broadcasting
station on a " turnkey " basis. In addition Marconi's
have contracted to supply technical staff for the supervision and maintenance of the station for a period of
four years and to be responsible for training personnel
of the Ghana Broadcasting System. Valves for the
transmitters will be supplied by English Electric Valve
Co. The contract for the complete station at Tema,
near Accra, is valued at over £600,000.
Canada. -A new microwave link between Moncton
and St. John, New Brunswick, using G.E.C. equipment
and operating around 2,000Mc /s, was commissioned
on December 12th. The installation was carried out
by Canadian General Electric Co. The link is primarily
for telephones but can be used for television, and work
has already begun on extending it from Moncton to
Campbellton and from St. John to Halifax and Sydney,
Nova Scotia.

M. M. Macqueen, who
has been with the G.E.C.
since 1923 when he was
appointed assistant to the
manager of the company's newly formed
Radio Department, has
become managing director of the Radio Group
under the company's reorganization scheme (see
" News from the Industry "). He is 61. Mr.
Macqueen has also been
appointed a director of

General Piped Television,
Ltd., a new company (in
which G.E.C. has an
interest) formed to proM. M. Macqueen
vide a television relay
service to viewers. He has several times been chairman of B.R.E.M.A. and has also served on the council
of the R.C.E.E.A. (now E.E.A.).
D. W. Heightman, M.Brit.I.R.E., chief engineer of
the Radio Rentals group since 1956, has been appointed
to the board of Radio Rentals Ltd. as technical director.
He was from 1951 to 1956 chief television engineer at
the Liverpool works of the English Electric Co. Prior
to joining English Electric he was on the board of Denco
(Clacton) Ltd., which he formed in 1938.
Lieut. P. Cave, A.M.I.E.E., R.N., who contributed an
article on guided weapon techniques to our August,
1958, issue, writes in this issue on beam- riding. Lt.
Cave, who is 35, started his technical career at the Post
Office Research Station, Dollis Hill, where he was
mainly employed on acoustical development work. This
was followed by a short period at the laboratories of
British Acoustic Films Ltd., before he entered the Electrical Branch of the Royal Navy in 1949.
G. J. Pope, author of the article on page 88 describing
a transistor constant volume amplifier, is in the local
lines branch of the Post Office Engineering Department,
where he is concerned with the design of carrier receivers and amplifiers. He joined the Post Office soon
after leaving the R.A.F. He is 35.
P. Ransom, B.Sc., recently joined International Rectifier Co. (Gt. Britain) Ltd., as engineering manager.
He was previously in the A.E.I. semiconductor research
laboratories at Rugby. He joined the A.E.I. group in
1945 and since 1954 has been directly concerned with
the development of power diodes.
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V. G. P. Weake has

relinquished his directorships

of Pamphonic Reproducers Ltd., W. Bryan Savage. Ltd.,
and Pye Marine Ltd., to become chairman of a new
group of companies to be known as the Derritron

Group. No details are yet available regarding the companies constituting this group. Mr. Weake who is
chairman of Audio Fairs Ltd. and of the recently formed
Society of. Environmental Engineers, is also a director
of Eastern Nigeria Broadcasting Ltd.
G. S. Taylor, commercial director of Grundig (Great
Britain) Ltd., which he joined on its formation in 1952,
has been appointed chairman and managing director of
the company in succession to the late A. E. Johnson
(see " Obituary "). Mr. Taylor has also joined the board
of Gas Purification and Chemicals Ltd., of which
Grundig is a subsidiary.
J. F. Golding, contributor of the article in this issue
on alignment equipment for mobile radio, started work
in the test department of Marconi Instruments when
he left school in 1936. During the early part of the
war he joined the design department and, after the war,
he spent a short period in technical sales and publicity.
He then became a designer with E.M.I. Ltd., at Wells,
Somerset, but five years ago returned to Marconi's as
a technical writer.

OBITUARY
Philip R. Coursey, B.Sc.(Eng.), M.I.E.E., F.Inst.P.,
F.Phys.Soc., at one time chief engineer and later technical director of the Dubilier Condenser Company,
which he joined in 1923, died on January 3rd in his
68th year. In 1957 he retired from the position of
technical director, which he had held since 1931, but
remained on the board as an ordinary director and was
retained by the company as technical consultant. He
was educated at University College, London, where he
became assistant to Sir Ambrose Fleming. During the
first world war he was Admiralty Inspector of Wireless
Telegraphy in H.M. Auxiliary Patrol, and in 1919 became technical research assistant at H.M. Signal School.
From 1920 to 1923 he was assistant editor of Radio
Review and research editor of Wireless World until 1925.
He has contributed many fundamental articles to Wireless World and was the author of several books.
John R. (Jack) Rims, who, as mentioned by "Free
Grid " last month, was the first ship's wireless operator
to demonstrate the value of radio in saving life at sea,
died in New York on December 8th, aged 75. jack
Binns, who was born in this country and was a Marconi
operator from 1905 to 1912, had been associated with the
Hazeltine Corporation since 1924. He was president in
1942 and chairman of the board from 1952. He was
operator in the liner Republic when it was in collision
in January, 1909, with the Italian vessel Florida. His
wireless messages relayed by the American station at
Nantucket Island resulted in the Baltic rescuing all the
passengers on board the two ships. Medals were struck
for the officers and crews of the three vessels, and Binns
was the recipient, at the hand of the Marchese Marconi,
of one of four struck in gold (the others went to the
three captains).
Admiral Arthur J. L. Murray, C.B., D.S.O., O.B.E.,
at one time during the war Director of the Signal
Department at the Admiralty, died on December 26th,
aged 73. He was in command of the Signal School,
Portsmouth, from 1937 to 1939. Admiral Murray was
president of the British Wireless Dinner Club in 1952.
Albert E. Johnson, chairman and managing director
of Grundig (Great Britain), Ltd., which he formed in
1952, died on November 25th after several months' illness. He was also a director of Gas Purification and
Chemical Co., and a number of its subsidiaries. Mr.
Johnson had been associated with the radio industry for
over thirty years.
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NEW YEAR HONOURS
Sir George Nelson, chairman of the English Electric
Co. and a number of companies within the group,
including English Electric Valve, Marconi's W/T and
Marconi Marine, is to be a Baron.

Lt. Gen. Sir Ian Jacob, K.B.E., C.B., Director-General

of the B.B.C. from 1952 until the end of last year, and

president of the European Broadcasting Union since its
formation in 1950, is appointed a Knight Grand Cross
of the Order of the British Empire (G.B.E.).
Robert J. P. Harvey, C.B., Deputy Director -General
of the Post Office since 1955, and previously director of
the Radio and Accommodation Dept., becomes a Knight
Commander of the Order of the British Empire (K.B.E.).
Joseph F. Lockwood, chairman of Electric and
Musical Industries and a director of the National
Research Development Corp., receives a Knighthood.
Dr. Harrie S. W. Massey, F.R.S., Quain Professor of
Physics at University College, London, and a member
of the Radio Research Board, receives a Knighthood.
Among those appointed Commanders of the Order of
the British Empire (C.B.E.) are: L. J. Davies, director
of research and education, B.T.H. (now A.E.I., Rugby);
D. C. Martin, assistant secretary, Royal Society; W.
Stubbs, Director -General of Telecommunications,
Malaya; F. Williams, controller of sound broadcasting
engineering, B.B.C.
Newly appointed Officers of the Order of the British
Empire (O.B.E.) include: F. E. B. Clark, Director of
Posts & Telecommunications, Ghana; and A. W. H.
Cole, manager, communications division, Marconi's

W/T

Co.

A. W. H. Cole (O.B.E.)

L.

G. Fowell (M.B.E.)

The following are among the new M.B.E.s : A. Allen,
chief development engineer, Cossor Radar and Electronics, Harlow; S. R. Brown, signals officer, Ministry
of Aviation; F. N. Chadwick, higher executive officer,
London Communications -Electronics Agency; R. W.
Chandler, chief telecommunications supt., G.P.O.; A.
Draper, vice -principal Rugby College of Engineering
Technology; L. G. Fowell, executive engineer and
general manager, Pye Ltd., West Drayton; M. H. Hall,
engineer -in-charge, B.B.C. television studios; D. A.
technical
officer,
telecommunications
Hewetson,
Ronaldsway Airport, Isle of Man; J. H. Kirk, executive
engineer, G.P.O.; W. J. Marshall, senior executive
engineer, Engineer -in- Chief's Office, G.P.O.; N. G.
Payne, engineer -in- charge, I.T.A. station at Lichfield;
and G. H. Prince, head of Apparatus Engineering Dept.,
Ericsson Telephones, Nottingham.
Recipients of the British Empire Medal include : J.
Armitage, civilian instructor, R.A.F. Technical College,
Henlow; F. A. Loomes, technical officer, Post Office
Research Station; and J. N. N. Murray, civilian radio
operator, War Office, Cyprus.
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Ionosphere Review 1959
DECLINING SOLAR ACTIVITY
THE present cycle of solar activity reached its
maximum at the epoch February/March, 1958, and
since then the average activity, as evidenced by the
twelve-month running average of the sunspot number, has been declining. Throughout 1959, however,
the decrease in sunspot activity has been relatively
slow, so that, at the end of the year, the running
average sunspot number was still above 160, a value
which is higher than that reached even at the maximum of any other solar cycle of which we have
records. The year 1959 was, therefore, one of
exceptionally high solar activity, and, consequently,
a year during which the frequencies of use for longdistance communication remained particularly high.
Course of the Sunspot Cycle. -The graphs will give
an idea of the present situation. In the upper graph
are plotted the sunspot numbers (indicative of the
degree of solar activity) from the minimum year of
1954 until the end of 1959, and in the two lower
graphs the noon and midnight F2 -layer critical frequencies as measured at the D.S.I.R. station at
Slough (indicative of the level of F2 ionization) are
given. The full lines in each graph give the monthly
mean, or median, values and the dashed lines show
the twelve-month running average of these, and so
indicate the average conditions and the general
variation in each quantity.
Since sunspot maximum early in 1958 there have
been some large fluctuations in the monthly value
of the sunspot number, but towards the end of 1959,
lower values were reached than for some years past.
The twelve -month running average has, during this
period, shown an almost continuous, but generally
slow, decrease.
The noon critical frequency was only slightly
lower during the summer of 1959 than during that
of 1958, but the winter values at the end of the
year were considerably lower than at the beginning,
and during 1958. The midnight critical frequency
peaked during the summer at a higher value than
during 1958, but towards the end of the year it, also,
had reached values lower than those for the previous
winter. The change in critical frequency since sunspot maximum has thus, on the average, been a
rather slow decrease, as is shown by the dashed line curves both for noon and midnight, and the
implication is that, during the year, the frequencies
have remained
of use for communications
relatively high. In practice his was found to be so.
Usable Frequencies. -The highest broadcast frequency band of 26Mc /s remained usable over many
daylit circuits throughout the year, and the 28 -Mc /s
amateur band, whilst very often above the m.u.f.
during the summer months, became workable again
in most directions during the autumn. The highest.
frequencies receivable over the North Atlantic circuits, which were of the order of 50Mc /s at the
beginning of the year, decreased to about 26Mc /s
during the summer, and increased again to about
.

Research Department, British Broadcasting Corporation

WIRELESS WORLD, FEBRUARY 1960

By T.

BENNINGTON*
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44Mc /s during the autumn. The Crystal Palace
sound channel (41.5Mc /s) was very frequently receivable in South Africa during March but such
reception became rare in the period May to August.
During the September to November period it became
more frequent, but much less so than during March.
The annual pattern for the ionospheric propagation
of these high frequencies is thus that of good propagation of the highest frequencies at the beginning of
the year, a big frequency decrease in the summer, and
an autumnal increase to frequencies which, whilst
relatively high, were considerably lower than those
propagated at the beginning of the year.
Ionospheric and Magnetic Disturbances.-The magnetic and ionospheric data for 1959 show that the
number of magnetically and ionospherically disturbed days was somewhat greater than during 1958.
On the other hand the number of sudden ionospheric
disturbances (which are associated with the occurrence of solar flares near sunspots) was slightly less
than during the previous year. As the frequency
of occurrence of sunspots and solar flares decreases
during the next few years so is the number of sudden ionospheric disturbances likely to continue to
decrease. The same is not true for magnetic and
ionospheric storms, however, for, during the decreasing phase of the sunspot cycle, many of these
are caused by corpuscles emitted from solar regions
where there is no sunspot activity.
The Coming Year.-During 1960 it is probable that
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the solar activity will follow a slow decline, but at
a somewhat greater rate than during 1959, and that
the twelve-month running average sunspot number
at the end of the year (applicable to the epoch June/
July) will be somewhere in the region of 115. If
this be so we may expect the higher daytime frequencies to remain usable until early summer, and
then, following on the seasonal decrease which takes
place at that time, for there to be a definite tendency for somewhat lower frequencies to be of more
use during the autumn and winter, and for the higher
frequencies to fail over certain circuits. For example,
over North Atlantic circuits the 26 -Mc /s broadcast band is unlikely to be usable after March, and

with the 17 -Mc /s or even the 15 -Mc /s band being
best during the summer, the 21 -Mc /s band is likely
to be the highest usable from September onwards.
For communication in more southerly directions the
26-Mc /s band may be usable at the end of the year
as well as at the beginning, though during the summer
the 21 -Mc /s band is likely to be best. As to the
night-time frequencies there is already a tendency
towards more use of somewhat lower frequency
bands, and, following on the summer frequency
increase, this is likely to continue in the autumn,
resulting in the greater use, over all circuits, of lower
night -time frequencies at the end of the year than
at the beginning.

Demonstrating Electron Spin Resonance
A Simple Apparatus for Use in the Lecture Room

THE techniques of nuclear magnetic resonance and
electron spin resonance, both branches of radiofrequency spectroscopy, are now firmly established
as research methods and are finding an increasing
number of applications in many fields of science'.
It would therefore seem desirable that the basic
principle of the magnetic resonance effect, which
is common to both n.m.r. and e.s.r., should be more
widely known. The phenomenon may be demonstrated with modest apparatus; this article describes
such an apparatus and gives a simple explanation
of the effect.
The phenomenon of magnetic resonance is essentially a quantum mechanical effect, but its description in terms of classical mechanics is very instructive
and leads to results that are in agreement with those
found quantum mechanically. Nuclei and electrons
Fig. I.

Spinning charged particle (a), producing a magnetic field (b), acting like a flywheel with an axial bar
magnet (c).
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CIRCULATING
CURRENT

By G. B. CLAYTON,* B.Sc.

may be thought of as spinning particles having both
charge and mass. Consider a spinning sphere having
positive charge uniformly distributed over its surface
(Fig. 1). The whirling charge on the surface of
the sphere represents in effect a circulating electric
current, which will produce a magnetic field. The
spinning mass of the sphere will give it an angular
momentum, so that we may think of the spinning
charged sphere as acting in a sense like a flywheel
with a bar magnet pointing along its axis.
Now consider this system placed in a steady magnetic field H, with the magnet inclined at some
angle to the field (Fig. 2). The magnet will experience a torque tending to turn it into alignment with
the magnetic field, but this will not take place
because the magnet is attached to the flywheel.
The torque acting on the angular momentum of the
flywheel will cause the flywheel to precess about the
direction of the magnetic field.
A mathematical treatment of the motion gives the
relationship:
-yH ..
..
.. 1
for the angular velocity to at which the precession
takes place. y is a constant called the gyromagnetic
ratio and is equal to the ratio
angular momentum of particle
magnetic moment of particle
A simple analogy for the effect may be found in
the behaviour of a spinning top (Fig. 3). The weight
of the top acting through its centre of gravity produces a torque tending to make it topple over, but
because the top is spinning this torque actually
causes it to precess, as shown in the sketch.
Return now to the system considered in Fig. 2
and imagine that, in addition to the steady magnetic
field H, a second magnetic field H, (H, << H) is
applied, and that this field is rotating in a plane at
right angles to H with angular velocity (0, (Fig. 4).
This rotating field will also produce a torque on
the magnet, but if the field is rotating at a rate
that differs appreciably from the rate at which the
Liverpool College of Technology

WIRELESS WORLD, FEBRUARY 1960

magnet is precessing, the direction of the torque
will be rapidly changing and its value will average
to zero. In this case the rotating field will have no
resultant effect. On the other hand, if H, is rotating
at the same sate as the magnet is precessing it will
produce a steady torque on the magnet. This steady
torque will cause the magnet to precess about H,
while continuing in its precession about the steady
field H (Fig. 5).
The result of this precession about H, will be a
change in the angle between the magnet and the
steady field H. If the magnet was initially pointing
in the direction of the steady field the rotating field
would cause it to tip up and down; this tipping of
the magnet represents the phenomenon of magnetic

resonance.
The resonance condition is that the field H, should
rotate at the same rate that the magnet precesses
about H, and is given by the equation
.

..

.

2

The energy of the magnet in the steady field H
depends on the angle that it makes with this field.
It will be a minimum when the magnet points in
the same direction as H and a maximum when the
magnet points in the opposite direction to H.
The magnet will thus absorb energy from the rotating field H, as it turns against the steady field H and
will return this energy as it lines up with the steady
H
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field. In a system containing a large number of such
magnetic particles there will be a resultant absorption of energy from a small field rotating at the
resonance frequency if there is always an excess
number of particles pointing in the direction of the
steady field. In practice this excess is initially established and then maintained as a result of energy
exchange between the thermal vibrations of the
material containing the particles and the magnetic
energy of the particles.
The effect has been described for positive particles
(e.g., protons). A similar treatment is appropriate
for negatively charged particles (electrons). Values
of constants substituted in eq.2 give for the resonant
frequencies:
for proton resonance f(kc /s) 4.26H (oersteds)
for electron resonance f(Mc /s) 2.80H (oersteds)
Nuclear magnetic resonance observations are usually
carried out in a field of the order 10,000 oersteds,
in which field the proton resonance takes place at
42.6Mc /s. Electron spin resonance observations
are usually made in fields of the same order, making
the resonant frequency lie in the microwave region.
In certain cases where a narrow absorption line is
produced e.s.r. may be observed in quite small magnetic fields. For a field of 10 oersteds the resonance
occurs at 28Mc /s. Observations of e.s.r. at these
frequencies have been reported in metals', in metal
ammonia solutions', and in organic free radicals`. The
apparatus to be described has been used to observe
the e.s.r. absorption arising from the unpaired electron spins in the organic free radical diphenyl-picryl
hydrazyl.
Free radicals are formed when one of the covalent
bonds in an organic molecule is broken. Each fragment takes with it one electron from this bond, and
these fragments are called free radicals. The distinguishing feature of free radicals is that they have an
unsaturated valency bond; that is, they have associated
with them an electron whose spin and magnetic
moment is not compensated by another electron with
spin and magnetic moment pointing in the opposite
direction. It is the presence of these" compensated
electrons that makes the observation of E.s.r. possible.
Free radicals, because of their unsaturated valency
bond, are very reactive and are normally short lived.
Diphenyl-picryl hydrazyl, the specimen used, is a
substance that has an unsaturated valency bond, but
it is quite stable. It is a crystalline solid and no difficulties are involved in handling itt.
t Diphenyl -picryl hydrazyl should be obtainable from any supplier

of fine chemicals. The organic free radicals tri -p- anisyl-anunlum
perchlorate, and tri -p- aminophenyl- aminium perchlorate have also
been reported as giving an absorption signal at the frequencies used
and should be suitable for use in the apparatus.
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in Fig. 6.

The apparatus consists essentially of an oscillating
detector. The tank coil of this oscillator contains the
specimen and is positioned at right angles to the
magnetic field produced by a pair of Helmholtz coils.
The oscillating magnetic field produced by the coil
of the oscillator will, of course, be linearly polarized,
but a linearly polarized field may be thought of as
consisting of two fields rotating in opposite directions,
and the effect of the component rotating in the opposite direction to the precessing spins is negligible. In
order to observe the absorption the frequency of the
oscillator is fixed and the magnetic field produced
by the Helmholtz coils is swept through its resonance
value. The detected output of the oscillator is made
to produce a vertical deflection on an oscilloscope
trace while the magnetic field sweep is used to produce the horizontal deflection (Fig. 6).
The current for the magnetic field sweep is supplied by a transformer connected to the 50 -c /s mains.
This a.c. sweep produces the double absorption
hump shown in the oscillogram Fig. 7. The double
hump in fact represents only one absorption line,
70

for the magnetic field 's made to pass through its
resonant value first in one direction and then in the
opposite direction.
The circuit of the oscillating detector used is given
in Fig. 8. It is a modified Clapp oscillator. Absorption by the specimen lowers the Q of the tank coil
and produces a change in the level of oscillations
which is detected by a change in the voltage across
R2. Approximately 1 gm of the diphenyl -picryl
hydrazyl placed inside the oscillator tank coil has
been found to give a change of 400mV in the voltage
across R, when the magnetic field is swept through
its resonance value.
Radio frequency oscillations are eliminated from
R, by the filter C,L,C,. Capacitors C,C, are adjusted
until oscillations just commence; the circuit is then
most sensitive to changes in the Q of the resonant
circuit. C, is kept approximately equal to C2.
There is nothing very critical about the design of
the oscillator tank coil. It consists of several turns
of enamelled copper wire wound on the J -in diameter tube containing the specimen. The coil is
connected to the oscillator circuit by a short length
of coaxial cable. Several coils were, in fact, wound
to cover the frequency range 15 to 30Mc /s. Plywood formers, of diameter approximately Bin, were
used for the Helmholtz coils, each being wound with
100 turns of No. 24 s.w.g. enamelled copper wire.
An a.c. amplitude of 1 amp was found sufficient to
sweep right through the resonance.
The apparatus described is comparatively simple
and inexpensive, and the large and costly magnet
normally used in magnetic resonance investigations
is not required. It should be emphasized that the
primary purpose of the apparatus is for the demonstration of magnetic resonance absorption. If it is
required to detect very small absorptions or to study
broad absorption lines it is necessary to work with
much larger magnetic fields than can be produced
with simple coils.
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" Spectroscopy at Radio and Microwave Frequencies," by D. J. E. Ingram, Butterworth (1955).
Phys. Rev., 94, (1954), p. 1067.
' q Chem. Phys., 21, (1953), p. 1429.
' Phys.
7
Rev., 95, (1954), p. 607.
WIRELESS WORLD, FEBRUARY 1960

BEAM 61DIN6
PRINCIPLES

OF

RADIO

By LIEUT.

GUIDANCE

THE missile guidance system known as beam
riding is a popular method for medium range missiles and has advantages over some other systems.
It is used in modern weapons and probably its use
will continue with longer range missiles even if it
has to be combined with some other form of guidance
for the latter stages of its flight to provide the necessary accuracy.
The system relies on the automatic centring of the
missile in a radio beam, and hence the missile flight
path may be controlled by moving the beam. In
the simplest case the beam is pointed continuously
at the target either manually or automatically and
hence the missile will fly up the centre of the beam
to the target. It will be seen that this guidance system
is in two stages, viz.:1. Pointing the beam at the target.
2. Making the missile " ride the beam," i.e. follow
the beam centre.
For short range missiles, e.g. air -to -air weapons
such as FIREFLASH, the first step may be accompe%'`
\SIo%P

RADIATED
LOBE

LOCUS

AXIS

AERIAL

Fig.

I.

Production of a conical scanning pattern.

pushed by pointing the radio beam at the target using
an optical sight. For longer range missiles it is
necessary to establish the sight line by the use of a
lock- and -follow radar. In theory it is not necessary
to have any connection between the tracking radar
and the radio beam other than that they must both
point in the same direction. There is generally a
close connection between the two transmissions from
a viewpoint of mechanical and electrical convenience.
For instance, to lock the aim of the two transmissions it is convenient to use the same radar aerial,
and electrical synchronisation is necessary to overcome interference problems. In addition, there is
a similarity between the method used to obtain the
automatic following action and that used in riding
the beam. To develop this idea further let us examine the working of a typical automatic following
radar.
The most commonly used system is by conical
scanning of the radar beam, but other methods that
are used include " sequential lobing " and " simultaneous comparison " systems. In the conical scanning system the radar transmissions are focused into
a pencil beam and this beam is offset from the axis of
WIRELESS WORLD, FEBRUARY 1960
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the scanner by a fixed angle. If the beam is now
rotated about the scanner axis it will trace out a
conical pattern with the apex of the cone at the
aerial as shown in Fig. 1.
Consider now the radar echo obtained from a target which is within the conical scan but displaced
from the aerial reflector axis as shown at T in Fig. 2.
Since the echo received by the radar depends on the
misalignment between the centre of the radar lobe
and the line of sight to the target, the echo received
will vary as the lobe rotates according to the distance
PT between the target T and the instantaneous position of the lobe centre P. The shorter this distance
the greater the echo, reaching a maximum when the
distance is zero, i.e. when the radar lobe is pointing
directly at the target. In the case shown in Fig. 2
this distance does not fall to zero but is at a minimum
when the centre of the lobe is at A. This is the
instant of maximum echo and similarly a minimum
echo is received as the lobe passes through B and
PT is a maximum. Thus the echo strength will vary
from a maximum to a minimum and return to a
maximum once per revolution of the scanning lobe.
If a pulsed radar system is to be used, the output
of the radar receiver will consist of a series of pulses,
amplitude modulated at the conical scanning frequency. The depth of the modulation is approximately proportional to the error of the target from
the reflector axis and especial note must be made
of the condition when this error is zero. In this case
the target is always displaced from the radar lobe
by the same amount and hence the echo modulation
is zero. Similarly the maximum modulation occurs
when the target is on the circle formed by the focus
of the centre of the rotating lobe.
Following the block diagram of a simple automatic following system as shown in Fig. 3, the echo
modulation signal may be extracted from the radar
receiver output by a filter tuned to the conical scanning frequency. In order to discriminate against
unwanted echoes, the radar receiver must include a
gated amplifier whose operation is controlled by the
target range. The filter output signal contains two
pieces of information, viz.: (a) its amplitude is proportional to the magnitude of the target misalignDoE
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ment; (b) its peak positive swing indicates the instant
in the conical scanning cycle when the lobe sweeps
closest to the target.
In order to correct the error in aim, the error along
the target axis must now be resolved into component
errors along the elevation and training axes of the
aerial. In the same way that the target axis is defined by the peak in the error wave, so may the
elevation (and hence training) axis be defined by the
positive peak of a local reference signal. This is
derived from a generator driven from the conical
scanning motor and phased so that the positive peak
of the generator output occurs as the radar lobe
passes through the elevation axis. The phase angle
between the reference and error signals is equal to
the angle between the elevation and target axis as
shown in Fig. 4.

The component errors in elevation and training
are given

by:-

Training error =E sin
Elevation error =E cos

where E= peak value of error signal and p =phase
of error signal with respect to the reference signal.
These component errors are calculated in the resolver
which may be of the resistance modulator or of the
phase comparison variety. The outputs of the resolver are used to actuate the training and elevation
motors via suitable amplifiers which in turn will be
made up of a combination of an electronic amplifier
and an electric amplifier such as a metadyne or
amplidyne system. The polarity of the system is
arranged so that the motors train and elevate the
aerial in the correct direction.
It will be seen that the overall arrangement is a
servo system whose input and output are the target
and aerial positions respectively and where the radar
and associated resolver form the error measuring
device. The performance of this servo may be regulated by the usual servo devices, e.g. phase correcting networks. These are frequently incorporated
into the amplifier section. Thus when the automatic
following system is working correctly, we have the
condition where the target lies on the scanner axis
12

whilst the beam performs a conical scan around it.
In order to guide the beam- riding missile, a separate conically scanning pulsed radio beam is radiated
and aimed in the same direction as the automatic
following beam. The missile is equipped with a
receiver and rear pointing aerial capable of detecting
the transmitted pulses when it has been launched
into the conical scanning pattern.
In theory, there is no reason why the transmission
used for the automatic following radar should not
be used to guide the missile, but in practice several
factors combine to make this undesirable and to give
better results when separate beams are used.
The displacement of the missile from the beam
centre will cause the missile receiver output to be
amplitude modulated at the conical scanning frequency since the instantaneous output will be
governed by the displacement of the missile from
the centre of the lobe. An error signal may now be
derived by detection of this amplitude modulation.
The amplitude of the error signal will be indicative
of the missile's displacement from the beam centre
and the peak positive swing will indicate the instant
when the lobe centre is closest to the missile. The
production of this error signal is a close parallel to
the case of the automatic following radar.
The majority of missiles use a Cartesian control
system, i.e., they are controlled by four control surfaces, which, by operating in pairs, cause the missile
to move in the pitch and yaw planes. Three further
steps are necessary to bring the beam riding missile
to the target axis.
(a) The error signal must be resolved into component errors along the radar vertical and horizontal
axes.
(b) The missile must be stabilized in the roll plane
in such a position that its pitch and yaw axes are in
alignment with the radar vertical and horizontal axes

throughout the flight.
(c) The control surfaces must be deflected by an
amount proportional to the component errors in each
case in the correct direction to accelerate the missile
towards the centre of the beam.
In the case of the automatic following radar,
resolution of the error signal was accomplished with
the aid of a reference signal which defined the radar
axes. To enable the same process to be used in the
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missile, the reference signal must be transmitted
independently to the missile. Whilst this could be
accomplished by the use of a separate radio link, a
more reliable and less bulky method is to pulse position-modulate the guiding beam with the reference signal, thus transmitting the reference signal to
the missile without interference to the amplitude
modulation/error signal process. This means that
when the instantaneous value of the reference signal
is positive the spacing between pulses of the guiding
transmitter will be small and hence the pulse repetition frequency will rise, but when the signal is instantaneously negative, the spacing will be larger
and hence the pulse repetition frequency will be
lower.
In short, the reference wave is conveyed to the
missile by a sinusoidal modulation of the pulse
repetition frequency of the guiding transmitter.
Reference to Fig. 5 will show that the output of the
missile guidance receiver is taken to separate a.m.
and f.m. detectors which produce the error and reference signals respectively. The signals are then fed
to the resolver whose outputs are the pitch and yaw
component error signals.
Another method whereby a reference may be produced in the missile is to rotate the plane of polarization of the guidance beam in step with the conical
scan. The small dimension of the rectangular waveguide horn radiating the guiding transmitter signals
is kept radial to the scanner axis whilst it is rotated.
Hence the conical scan is produced simultaneously
with the rotation of the plane of polarization and
the instantaneous direction of the polarization (which
is parallel to the small dimension of the waveguide)
indicates the position of the lobe.
The direction of the polarization can be detected
in the missile by the use of two aerials. One aerial
is a circular waveguide horn which is not sensitive
to the changing polarization. This will enable the
amplitude modulation signal to be detected directly.
The second aerial consists of a rectangular horn from
which the received signal will vary as the polarization
rotates and thus the reference signal will be produced. If this system is used, it is not essential to
roll-position-stabilize the missile to keep it in line
with the radar axes, since the reference signal is being
produced with respect to the missile vertical as
defined by the rectangular waveguide aerial. A disadvantage of this system is that the rotating plane of
polarization introduces the problem of reflection of
energy from the surface of the earth at low angles of
elevation.
The overall accuracy requirement for a missile
system, i.e., the maximum permissible miss distance,
is determined by the effective range of the warhead,
and the design of the guidance system must be
governed by this parameter. For instance, for the
beam riding missile to have a maximum miss distance of 150 feet at 20 miles range requires that it
must not deviate from the line of sight from radar to
target by more than four minutes of arc as measured
at the radar aerial. The guidance accuracy is determined by two factors, viz :
(1) The tracking accuracy of the automatic following radar, i.e., the maximum deviation of the scanner
axis from the actual line of sight.
(2) The maximum deviation of the missile from
the scanner axis.
In both cases the accuracy achieved depends on

-
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the performance of a complicated servo system The
block diagram of the automatic following radar as
shown in Fig. 3 has already been discussed; the
diagram of the overall missile servo is shown in Fig.
6. In this servo the input, or required position, is
the scanner axis as defined by the beam, whilst the
output is the actual position of the missile. The
missile receiver is the error measuring device and
the error signal produced initiates movements of the
control surfaces in such a direction as to correct the
error and thus bring the missile position (output) into
line with the scanner axis (input).
The performance of both servos will eventually be
limited by the signal /noise ratio of the receivers,
i.e., the minimum error signal that can be detected.
REFERENCE
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DETECTOR

FIN

RESOLVER

RECEIVER

SERVOS

A M.
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ERROR
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Fig. 5. Overall block diagram
beam riding missile.
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----Fig. 6. The beam rider as a servomechanism.

Since the maximum signal is fixed at 100 per cent
modulation of the pulse amplitude, corresponding to
a missile or target located on the locus of the centre
of the rotating beam, the minimum detectable error
signal may be expressed as a fraction of the conical
scanning angle. A figure of 1/20 will be used in this
example. If the overall error of four minutes,
referred to above, is split equally between the two
servos (two minutes each), then the radius of the
conical scan pattern must correspond to 40 minutes
of arc, i.e., } degree, and the total conical scan angle
will be 1+ degrees.
Unfortunately it is not possible to launch the
missile directly into this beam as the flight path of
the missile when launched may differ by several
degrees from the aim of the launcher. This is partly
due to the low speed of the missile when leaving the
launcher and to manufacturing tolerances in the air73

RADAR VERTICAL
LINE Of SIGHT
frame and propulsion system.
AFTERYSECS
AT LAUNCH
In addition, it is not possible
\AI.
to design the aerodynamics of
the missile so that it can be MISSILE VERTICAL
controlled at low speeds, and AFTER T'SECS
in most missiles the control
system is not effective until the
boost motor is exhausted and
the missile is at full speed. As
RADAR VERTICAL
AT LAUNCH
the missile thus travels for the
first few seconds without con- LINE OF SIGHT
trol, movements of the target AFTERTSECS
will cause the tracking beam
to :nove and hence the missile
AERIAL BEARING
may not be within the guiding
AT LAUNCH
beam when the control system
is energized.
BEARING
MISSILE VERTICAL
The launching errors may AERIAL
AFTER.T.SECS
AT LAUNCH
be summarized as (a) predictable-such as wind effects and
target movement, and (b) un- Fig. 7. Three-dimensional diagram showing change of radar vertical with aerial bearing.
predictable- covering manufacturing tolerances. Where the errors can be pre- vertical (as defined in the
by the reference
dicted a computer can be used to " aim off " the signal) but executed with missile
respect to the missile
launcher to correct the missile's flight path, but for vertical.
unpredictable errors the method generally adopted is
The inherent time lag in
to use a wide- angle, low- accuracy beam whose coni- now permit the missile to flythe missile response will
in the direction detercal -scan angle is wide enough to cover all possible mined by its own axes
the modified steering
firing dispersions. This beam must be identical to orders generated by thebefore
guidance receiver can be
the narrow -angle high-accuracy beam in lobe position, effected, and hence the spiral
trajectory depends on
scanner axis and reference transmission, so that the the stiffness of the overall missile
servo as well as on
missile may be smoothly transferred from one beam
the misalignment of the axes.
to the other when it comes into the coverage of the
As this error occurs after launching, modification
narrow beam. The problem of reflections from the of the missile vertical would
ground denies the system designer the chance of command signals to the missilenecessitate extra radio
to initiate precession
dealing with both predictable and unpredictable of the gyro, and this is inconvenient
errors by this means as the conical scan required to creasing the amount of equipment as well as incarried in the
do this would be very large.
missile. Since the radar vertical is defined in the
It was mentioned earlier that roll stabilization was missile by the positive
used to keep the missile axes in alignment with the the apparent position ofpeak of the reference signal
radar vertical may be
radar axes, and although the roll gyro can have changed by altering thethe
phase
of the reference
negligible wander during the time of flight, it is possignal, i.e., by varying the point in the conical scansible for the two sets of axes to become misaligned.
ning cycle at which the positive peak occurs. The
This can be due to a variety of reasons, but assuming axis misalignment
is computed at the launcher and
that the axes are aligned when the missile is launched, the phase of the reference
signal as transmitted by
the main cause of error is due to the fact that whilst the guiding beams is corrected
by the amount of the
the roll gyro axis is stationary in space, the radar computed misalignment.
This correction is most
vertical direction will change as the aerial trains away important since not only does
from the launching bearing in order to follow the missile range but the stability this error reduce the
of the overall missile
target. This effect is illustrated in Fig. 7. The servo is affected and loss of control
can easily result.
result of this error, as shown in Fig. 8, is to cause the
missile to fly in a spiral path to the beam centre instead of in a straight line. This occurs because the
steering orders are derived with respect to the radar
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Fig. 8.
Cross- se-tion of beam showing spiral trajectory
due to misalignment of verticals.
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THERE are now well over 1,000 v.h.f. sound broadcasting stations in Europe and most of these are listed in
order of frequency in the 12th edition of our book
" Guide to Broadcasting Stations " just published. This
edition, which has been completely revised, also lists all
the major television stations on the Continent as well
as giving operating characteristics of Europe's long - and
medium-wave stations and over 2,000 short -wave broadcasting stations of the world. The long -, medium- and
short-wave stations are listed both geographically and
in order of frequency.
Also included in the 112 pages of this enlarged edition,
costing 3s 6d, is standard time throughout the world,
international allocation of call signs, a wavelength -frequency conversion table and other useful information for
the broadcast listener.
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Mobile -Receiver
Alignment Equipment
DEVELOPMENT OF

By J.

GENERATORS

SIGNAL

SPECIAL

F.

GOLDING*

THE primary problem arising from the continuing
increase in the number of mobile -radio operators is
that of congestion of the available bands of frequencies. Two possible solutions to this problem
are the reduction of channel spacing and the use
of hitherto unallocated frequency bands. Both of
these solutions are being exploited; the allocated
frequency bands and the specified channel spacings
in Great Britain and the United States are shown in
Tables I and II respectively.
TABLE

I

Mobile -radio Frequency Allocations in Great Britain

Frequencies

Channel
Spacing

General Land Mobile
(low band v.h.f.)

71.5 -72.8
76.95 -78.0
85.0 -86.7
86.95-88.0

25
25
25
25

Police, Fire, Ambulance

80.0 -84.0
95.0-100.0

100
100

156.0 -165.0

50

165.0 -173.0

50

460.0 -470.0

100

Classification

Marine v.h.f.
General Land Mobile
(high band v.h.f.)
General Land Mobile
(u.h.f.)

TABLE II
Mobile -radio Frequency Allocations in the U.S.A.

Classification

(

Frequencies
(Mc /s)

Channel
Spacing
(kc/s)

Land Mobile
(low band v.h.f.)

27.51-28.0
29.71 -49.98

40
40

Land Mobile
(high band v.h.f.)

152.03- 156.21
157.53 -161.79

60
60

Marine v.h.f.

156.3 -157.4
161.9 and 162.0

50

Land Mobile
(low band u.h.f.)

452.05 -459.95

Land Mobile
(high band u.h.f.)

890.0 -960.0

100

-

In Great Britain all land -based mobile systems,
with the exception of certain of the police forces,
employ amplitude modulation. Marine (shipborne) radio uses frequency modulation, and aero* Marconi Instruments Ltd., St. Albans.
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Marconi Instruments Type TF99SA /5 f.m., a.m. signal
generator.

nautical mobile radio uses a.m.-both by international agreement. In most other countries frequency modulation predominates for all mobile radio
except, of course, aeronautical.
It is outside the scope of this article to discuss
the merits and demerits of either type of modulation. Indeed, it has become evident that the type of
modulation used has very little effect on the special
requirements of the mobile receiver as they affect
the signal generator design. These special requirements appear as secondary problems arising from
the steps taken to overcome the primary problem of
congestion.
The most important special requirement is that
of adequate suppression of adjacent-channel interference. A mobile station may well be operating
physically close to a transmitter of some other
system; and unless there is sufficiently good rejection of the strong signal from this transmitter, the
wanted signal may be masked by interference. At
the same time it is obvious that the receiver bandwidth must accommodate not only the modulated
signal; but also the combined permitted drift of the
receiver and transmitter.
The narrow receiver bandwidth mandatory to
close channel spacing produces a further requirement
for accurate tuning and high stability, a requirement
which is met by using crystal-controlled local oscillators. Most mobile receivers are of the double superheterodyne type using a comparatively low
second intermediate frequency; so there is little
likelihood of drift in the i.f. amplifier causing any
appreciable change in the tuning frequency of the
receiver. Nevertheless, the i.f. amplifier must be
accurately aligned to the correct frequency: the
reason for this will be pointed out later.
These requirements have two common effects on
the design of signal generators; a very high order
of stability is required, and the output must be free
from unwanted modulation- either a.m. or f.m.
Very naturally, the purpose of the signal generator
also influences its design to a considerable degree;
and, in this connection, signal generators can be
divided into two main categories -those intended
for routine maintenance and service, and the more
elaborate instrument intended for acceptance tests
and design measurements.
Of the second category the most stringent requirements are those introduced to produce a signal
75

generator capable of measuring adjacent -channel
rejection. For this reason the method of measurement is outlined together with a brief description
of a suitable signal generator.

Adjacent-channel Rejection Measurements
Assuming that the stability of a f.m. mobile -radio
system is the same as that of its a.m. counterpart,
the inherently lower sensitivity of the f.m. receiver
to adjacent-channel interference is largely offset by
its necessarily wider bandwidth. In practice, it has
been found that similar adjacent -channel -rejection
SIGNAL GENERATOR

A
MATCHING
NETWORK

RECEIVER

SIGNAL GENERATOR
B

I
Block schematic diagram of two -signal method of
measurement of adjacent-channel- rejection ratio.

Fig.

.

performance can be expected for the two types of
modulation. For this reason the requirements laid
down by the G.P.O. in the U.K. can be regarded as
being largely representative of common practice in
congested areas throughout the world.
Single-signal Method of Measurement.-Originally the rejection ratio was determined by plotting
the frequency -response characteristic of the receiver
using a single signal generator and comparing the
response at the centre of the acceptance band with
the response at the centre of the adjacent channel.
But the figures obtained in this way are not very
realistic; for, when the receiver is in the presence
of a strong unwanted signal -such as that produced
by a nearby transmitter of another system-the early
stages of the receiver may become overloaded.
Receiver " blocking " can reduce sensitivity whilst
not altering materially the noise level so giving an
effect similar to a weak signal and poor signal-tonoise ratio. Thus the interference actually produced
can be worse than is indicated by the single -signal
response measurement.
Two -signal Method. -A standard method of
measurement has been evolved: this uses two signal
generators. The output of one signal generator
represents the wanted signal and that of the other
represents the interfering signal. The two signal
generators are connected, via a matching network,
to the input of the receiver as shown in Fig. 1.
Signal generator " A," delivering the " wanted "
signal, is tuned to the centre frequency of the
receiver's acceptance band. Signal generator " B "
is set to a frequency separated from that of " A "
by slightly less than The channel spacing. A predetermined level of modulation is applied to both
signals- either a.m. or f.m. as appropriate
different modulating audio frequency being used for
each of the signal generators in order that the
wanted component may be distinguished from the
interference component in the receiver's output.
With the output of signal generator "B" reduced
to zero, the output of signal generator " A " is ad;Listed to give a signal -to -noise ratio of 10 dB. The

-a

-
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output level of "B" is then increased until the
signal -to -noise ratio is reduced by 3 dB, the interference breakthrough from signal generator "B "
being deemed part of the noise. The adjacent channel-rejection ratio is then equal to the ratio
of the output levels of the two signal generators.
This is the method of test approved by the G.P.O.
for mobile receivers: a rejection ratio of 70 dB' is
required.
Signal Generator. -Until recently, much difficulty
was experienced in making this type of measurement
at v.h.f. due to the impure outputs of available
signal generators. It is not difficult to appreciate
that, if the output of signal generator " B" contains
components within the ideal acceptance band of the
receiver, the rejection ratio will appear to be less
than the true figure. So it is important that the
suppression of any such components should not be
less than the required rejection ratio of the receiver.
These unwanted components are caused in various
ways. Random noise may originate in the oscillator
or subsequent stages of the signal generator. If
amplitude modulation is used, harmonic distortion
of the modulating waveform may produce high -order
sidebands outside the channel bandwidth. Such
sidebands can also be caused by microphony, which
effectively produces both a.m. and f.m.
Good short-term stability is also essential.
Although the carrier frequencies are in the v.h.f.
range, it is necessary to maintain the tuning to
within a few per cent of the channel width. In
other words, for reliable measurement, facility for
tuning in small increments with an accuracy of a
few hundred c/s is necessary. So it is evident that,
at the higher frequencies used, the maximum drift
that can be tolerated is of the order of 0.0025 % of
the carrier frequency during the time taken to make
a measurement -say 10 min.
These essential requirements for high stability
and purity are, in general, not met by the standard
type of v.h.f. signal generator. Therefore Marconi
Instruments, Ltd., developed a special narrow deviation version of their f.m. /a.m. signal generator
-type TF 995A/5 -which is suitable for these
acceptance tests and laboratory measurements on
mobile receivers. This signal generator and the
problems that led to its development are described
in some detail elsewhere'. a. It is a signal generator
of the type employing a single -range oscillator followed by a series of harmonic-multiplier stages. The
basic electrical arrangement of both signal generators
is shown in Fig. 2.
There are several v.h.f. signal generators of this
basic form available, a form which is very suitable
for general v.h.f. work. Not only does the arrangement permit the use of the reactance -valve type
of frequency modulator; also, due to the application
of amplitude modulation to an output stage which
is virtually isolated from the oscillator, an a.m. signal
can be produced which is sensibly free from f.m.
Furthermore, the frequency modulator of an f.m.
signal generator offers a convenient means of providing a calibrated fine frequency control by the
application of a variable direct- potential bias.
The TF 995A/5 signal generator employs a variable oscillator covering the frequency range 4.5 to
9.16 Mc/s. This is followed by a frequency -trebler
stage and three doubler stages in cascade. Range
switching is accomplished by selecting the output
of the appropriate multiplier and feeding it to the
WIRELESS WORLD, FEBRUARY 1960

resistive output attenuator. These stages produce
four 2:1 frequency ranges covering from 13.5 Mc /s
to 216 Mc /s, and an i.f. range covering 1.5 Mc /s to
13.5 Mc /s is provided by beating the output from
the first dòubler stage with that of a fixed frequency
30 -Mc /s oscillator.
A very high order of frequency stability is another
requirement; this has been met by the use of temperature- compensated components and the drift has
been reduced to 0.002% in a 10-min interval.
Random noise in the r.f. oscillator is inversely
proportional to the Q of its tuned circuit. This
is inevitably reduced to some extent by the loading
of the reactance valve. However, the maximum
deviation required for mobile -radio use is 15 kc /s,
compared with 75 kc /s for general purpose use; and
advantage has been taken of this reduction in
maximum deviation to reduce the coupling between
the reactance valve and the oscillator, so achieving
an improvement in circuit Q. This improvement,
together with the use of low -noise valves, has reduced the random noise to a level well below the
maximum permissible.
The instrument is equipped with a special directly
calibrated incremental -tuning arrangement comprising a switched potentiometer for coarse adjustment of frequency and a continuously variable fine
control. There is also an uncalibrated fine-tuning

control which varies the screen -grid potential of the
oscillator itself. This control enables the operator
to tune accurately to the centre frequency of a
receiver's acceptance band with the incremental
tuning controls set to zero. A simplified diagram
of the tuning arrangements is shown in Fig. 3.
These facilities are of considerable importance
when the instrument is used for the two- signal
method of measurement. In order to tune the signal
generator to the "interference " or adjacent channel
frequency, the operator first tunes accurately to the
receiver frequency and then changes the signal
generator frequency by the specified separation,
using the calibrated incremental controls. This
would be very difficult without the special incremental tuning system.
In order to meet the requirement that the "interference" signal should be modulated at a different
audio frequency from the "wanted" signal, the
Marconi TF 995A/5 gives the choice of three
switch -selected modulating frequencies. Attention
has been given to the purity of the modulating
waveforms to prevent high-order sidebands on a.m.
and the f.m. content is naturally very small.

General Maintenance of Mobile Receivers
In signal generators for the general maintenance
of mobile receivers the requirement for a high-
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8
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signal generator for testing mobile equifinent.
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106412

Instruments signal

generator

Type

for the servicing of mobile receivers.

TF

applied to the aerial -input socket of the receiver in
the usual way; and the output of the crystal -controlled test oscillator is loosely coupled to the i.f.
amplifier. When the signal generator is accurately
tuned to the receiver, the i.f. signal due to the r.f.
input passing through the frequency changers beats
with the loosely coupled i.f. test signal to produce an
audible note in the receiver's loudspeaker (with f.m.
receivers, the limiter is seldom good enough to suppress this beat note completely). Adjustment of the
signal generator tuning for zero beat gives a maximum possible tuning error equal to the combined
maximum errors of the crystal -controlled test oscillator and the crystal-controlled local oscillators of the
receiver.
Catering for Several Bands.-Where various different mobile systems are serviced in the same
establishment these single -range instruments are
somewhat inadequate, and there is a demand for
an inexpensive signal generator which possesses the
necessary stability and covers a number of mobile radio bands. Such an instrument is virtually a
combination of several narrow -range signal generators housed in the same case and, of course, utilizing
some common components.
The Marconi v.h.f. signal generators of the TF
1064 series conform to this description; they also
include built -in crystal- controlled i.f. test oscillators.
These instruments, which are basically similar, have
three separate and independent r.f. oscillators covering respectively the high and low v.h.f. bands and
the low (450 to 470 Mc /s) u.h.f. band. The electrical arrangement is shown in Fig. 4. This instrument is described in detail in an article by its
designer`.
Each of the two v.h.f. ranges is covered by a
fundamental- frequency oscillator using half of a
double -triode valve. Frequency modulation and
incremental frequency shift are achieved by a
ferrite modulator which is common to the two
ranges.
The u.h.f. signal is derived from a frequency
trebler. It has been found that the frequency sta(Continued on page 79)

purity output is rather less stringent than for the
acceptance -test type of instrument. The necessity
for high stability, however, remains. For general
maintenance purposes the operator of mobile radio
equipment requires a rather simpler and less expensive signal generator than that used for acceptance tests, so that the demand is for an economicallypriced instrument with the special features necessary
for the testing of narrow -band mobile receivers.
It is well known that high stability can be achieved
in a restricted -range variable-frequency oscillator
which has no switched r.f. connections i.e. the
tuned inductor is soldered directly to the tuning
capacitor. Accordingly, several manufacturers have
adopted the principle of producing a series of single range signal generators, each covering a narrow band
of frequencies. This principle is particularly applicable to mobile -radio servicing owing to the
allocation of discrete, comparatively- narrow frequency bands for this type of communication.
The development of the ferrite modulator and
semiconductor techniques for frequency modulation
has permitted the direct generation of f.m. signals at
u.h.f. and v.h.f. without the use of frequencymultiplier stages. The design of
these single-range signal generators
Fig. 3. Simplified circuit diais thus simplified with consequent
gram of tuning arrangements
in Type TF.995A/5 signal genereduction in cost.
rator. Left hand pair of controls
An aspect of the alignment of
are incremental adjustments,
mobile receivers which requires
right hand pair are "set carparticular attention is the precise
rier frequency" fine control
tuning of the i.f. amplifier. For, with
and main coarse tuning control.
crystal- controlled local oscillators,
the correct tuning of the receiver
r-ultimately depends on the tuning of
the i.f. amplifier. There is, therefore, STABLE
TUNING
a distinct advantage in the use of a POTENTIAL
crystal -controlled test oscillator for
i.f. alignment.
oscillator
A crystal-controlled
operating at the i.f. also provides an
extremely convenient means of accurately setting the signal generator to
the correct centre frequency of the
receiver's acceptance band, even
though the receiver may be misaligned so that this does not correspond to maximum response. The
output of the signal generator is
COARSE
FINE
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of special signal generator for checking of mobile-radio receivers.

bility of lumped- circuit oscillators is generally poor
at frequencies much above 200 Mc /s: for this
reason, the u.h.f. range operates from an oscillator
covering the band 150 Mc /s to 156.7 Mc /s. This
oscillator feeds a double- triode push -pull trebler
with a low -Q broad -band fixed -tune anode circuit.
Frequency modulation and incremental frequency
shift are produced by anode modulation of the
oscillator valve and the limiting action of the trebler

eliminates the small a.m. component.
The three sections of a standard three -gang variable capacitor act as tuning capacitors for the three
oscillators. The outputs of the three sources are
applied to a common piston attenuator. Frequencyrange changing is achieved by the switching of the
h.t. supply to the oscillator covering the selected
range.
The crystal- controlled i.f. test oscillator is a completely separate unit housed in the same case. A
switch selects any one of five crystals; these crystals
fit into sockets at the rear of the instrument, the
actual crystal frequencies being predetermined to
suit the operational equipment with which the signal
generator is to be used.

Future Developments
The special signal- generator techniques that are
being developed for mobile -receiver testing illustrate one aspect of the continuous demand for new
types of test gear as progress is made in the operational equipment.
In the U.S.A. mobile -radio frequency allocations
have been made in the 890-Mc /s to 960 -Mc /s band.
WIRELESS WORLD, FEBRUARY 1960
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At these frequencies, the signal-generator technique
is noticeably different from that at low frequencies.
The lumped -circuit type of oscillator is not very
satisfactory; and signal generators tend to be rather
elaborate mechanically, utilizing resonant -line oscillators and special valves.
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BATTERY SUBSTITUTE
IN Murphy News for December 1959 D. Lee describes

" battery substitute " or power supply which
Murphy Radio Ltd. use for production tests on transistor receivers. To avoid damage should the output
be short- circuited a current limiter is incorporated in
The
the compound-emitter -follower output stage.
limiter consists of a resistor in series with the emitter
joins
the
diode
of one output transistor, and a junction
" output side " of this resistor and the transistor base.
If a large current is drawn the p.d. across the diode
causes it to conduct : this " freezes " the base /emitter
potential, so limiting the output current to a safe value.
Also the high resistance of a run -down battery may be
stimulated by a series resistor.
the
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T T ERS TO THE EDITOR
The Editor does not necessarily endorse the opinions expressed by his correspondents

" Wien

Bridge Oscillators"

MR. HICKMAN'S treatment (December 1959 issue)
is almost perfect so far as it goes, but I fear he has
based his article upon ekperience of building a fixedfrequency oscillator possibly with power from d.c.
sources. Having for my own interest once built an
al. oscillator, admittedly of the phase shift type, covering 5-100,000c /s, I feel he might well issue a warning
and general advice.
The same basic problems of avoiding unwanted phase
shifts and spurious couplings arise, as well as the desirability of feeding the frequency-d etermining networks
from low- impedance sources. Attention seems to be
called for to these matters.
(1) Power supply. Ripple or heater leakage, etc., can
lead to interaction at 50c /s and harmonics.
(2) Power supply. Impedance of h.t. source can
cause serious trouble, and even at 50c /s a regulated
source seems desirable if variable frequency working
is called for.
(3) Coupling of amplifier to Wien Bridge.

This
capacitor obviously has its influence by introducing a
phase shift. Over wide -range working it will need to
be switched, because otherwise the effect of capacity
to earth will be important. For precision work electrolytics are out, so size becomes physically troublesome.
(4) Other stray capacitance and loading effects,
mainly at the h.f. end, call for the lowest possible circuit impedances and cathode follower output, but this
of course aggravates (3).
In my case I used 1% tolerance switched capacitors
for hand switching, with variable resistance for fine
control in steps of 1, 3 and 10. It was not possible
to obtain accurate scale matching for each range without considerable attention to the above matters, and,
in fact, unless one is content with a frequency accuracy
of 5% at the extremes, it is ridiculous to rely upon
accuracy of bridge components. C.R.O. checking is
required, but this breaks down rather beyond a few
kc/s owing to the difficulty of determining the multiple
of 50c /s in question. Probably the best system is a
circular display from 50c /s with grid brightening from
the oscillator, but an auxiliary oscillator is called for
to work beyond a few kc /s to the 100kc /s mark. Such
methods, carefully used of course, are good to 0.1%,
which is no doubt your contributor's goal, but they
do show up no end of imperfections in the design.
Incidentally, before I am attacked I would point out
that I know well that variable resistance control has
its own problems since the potentiometers must be
wire -wound components possessing by no means
negligible inductance and stray capacitances. The
alternative of variable condensers and switched resistances for range multiplying leads to high circuit impedance and hum pick -up. It seems to be a case of
finding the lesser evil!
London, N.W.11.
L. STREATFIELD.
The author comments:
I am most grateful to Mr. L. Streatfield for the points
which he raises in connection with, in particular, the
difficulties associated with the design of Wien bridge
oscillators to cover wide frequency ranges. Such considerations should certainly be borne in mind when
dealing with variable frequencies.
With regard to power supplies, I would agree that
good stabilization and freedom from hum are certainly
desirable qualities, but may I point out that the effects
of power supply variations and hum are both considerably reduced by negative feedback.
In practice the choice of gain factor for the amplifier
80

must be a compromise; to reduce the effects of coupling
time constants the gain should be large in order to
allow a large amount of negative feedback to be
applied, but in order to reduce the effects of stray
couplings such as hum, etc., the gain should in fact
not be too large. These considerations apply equally
for any high -gain feedback amplifier and therefore, in
general, the same precautions are applicable, such as
hum bucking or, if necessary, use of d.c. heater supplies and screening of high-impedance bridge components.
D. E. D. HICKMAN.

"Alternatives to the Wien Bridge"
I SHOULD like to comment on the article by J. F.
Young which appeared in your issue of February 1959.
The article is of considerable interest but, unfortun-

ately, the author did not review the case' when n>1,
and thus a condition contrary to that described in the
article (Fig. 7). The increase of damping which takes
place when n >1 is not of great importance, because it
can be easily compensated by the amplifier. It is clear

that the increase of selectivity can be attained for
K=0 (Fig. 10).
With great interest from a constant reader of your
journal.
E. KUCHIS,
Institute of Physics & Mathematics,
Academy of Sciences of L.S.S.R.
Vilna,
Lithuanian S.S.R.
' T. Zagalewski. Optimum Parameters for RC Generator in
Wien Bridge, Arehiwum Electrotechniczne (Polish), 1958, Vol. 7,
No. 2, pages 273 -288.

Crystal Oscillator Pulling
THE division of crystal oscillator circuits on page 534

of the December 1959 issue contains errors which may
mislead some readers. In particular S /Ldr. de Visme
states that the amount by which the frequency may be
pulled is f /Q, and thus implies that it depends on Q.
The circuit he shows, however, is the Pierce (1923)
circuit, the pulling conditions for which were described
in Wireless Engineer (June 1941). In this paper it is
shown that the pulling range is limited by the ratio of
capacitances in the conventional representation of the
crystal, a ratio which is always degraded by external
circuit capacitances. Certainly ranges of a good deal
more than f/Q can be obtained, for the limit of the ratio
of capacitances is below 200, rather than over 20,000.
The alternative circuit with the crystal connected
between anode and grid is analysed in a similar manner
to that of the reference above by J. Coulon in a Toulouse
University doctorate thesis, March 1948 (C is incorrectly labelled in Fig. 1).
London, W.B.
H. JEFFERSON.
The author comments:
I am much indebted to Mr. Jefferson for pointing
out my error in saying that the greatest degree of mistuning possible is of the order of f/Q.
WIRELESS WORLD, FEBRUARY 1960

The error arose from confusion in my mind between
the response of a tuned circuit to a forcing frequency
other than its resonant frequency
pulling " -which
naturally depends on the circuit Q and the very different
case of directly altering the reactive parameters of a self oscillating circuit, thereby tuning it.
Taking the minimum possible crystal shunting capacity as about 180 times its equivalent series capacity,
the frequency of oscillation of a loss -free crystal can be
tuned through a range of f/360, corresponding to a
change in shunt capacity from its minimum value to
infinity. For f equal to 1 Mc /s, this comes to 2.8 kc /s.
In fact, I was able to tune the crystal used in the calibrator through about 500 c /s; the difference between
the two figures must be attributed mainly to additional
capacitive shunting imposed by the associated circuit.
G. DE VISME.

-"

Inexpensive Photographic Timer
NOTED with interest the ingenious circuit offered
by your correspondent K. Hardisty in the December
1959 issue, whereby clean operation of the relay is
I

obtained.
By the addition of a voltage stabilizer valve (85A2)
to the original circuit (August 1958 issue) as shown in
the sketch, a similar result is achieved, and calibration
of the timing ranges is scarcely affected. As a result
of this modification, most types of relay become suit-

area compared with E.T.U. agreements in England and
Scotland *.
Secondly, by its emphasis on the possession by radio
and television engineers of the R.T.E.B. certificate, the
agreement fails to face up to the fact that the overwhelming majority of skilled television servicing is carried out by highly skilled but, nevertheless, uncertificated engineerst.
This is due to the rapid growth of television and the
continued refusal on the part of the Radio and Television Retailers' Association, and the industry, to face
up to the need for proper industrial relations and an
adequate apprenticeship and training scheme.
Striking evidence of the refusal on the part of the
R.T.R.A. to face realities and negotiate with the Electrical Trades Union was to be seen at this year's Radio
Exhibition where the R.T.R.A. stand displayed literature advertising a Joint Apprenticeship Council for the
industry and proclaiming that the employees were represented on that body by the Guild of Radio Service
Engineers, a body (according to the report of the
Registrar of Friendly Societies) that has not got a
single member and that has ceased to function as a
trade union for more than five years.
This Association of Radio and Electronic Engineers
represents the latest effort on the part of the R.T.R.A.
to offset the growing television membership of the Electrical Trades Union, and consequently its justifiable
claims for recognition as the appropriate body to represent the interests of television engineers.
Television service engineers will be all the more
reluctant to place much confidence in the claims of the
A.R.E.E. to represent them when they learn from the
Registrar of Friendly Societies that its contribution
income for 1957 was £29 for a total membership of 32.
In 1958, however, they claimed a membership of 285,
but, strangely enough, they only produced an income
of £28 lls 6d.
Other useful information available in the Registrar's
report disclosed the fact that neither in 1957 nor in
1958 did this organization engage in any expenditure on
benefits, wages, rent or working expenses, in spite of
the fact that it has a General Secretary and a registered
office at 17, Tottenham Court Road, London, W.1 (just
round the corner from the R.T.R.A.'s office).
A. C. BATCHELOR,
National Officer, Electrical Trades Union.
Hayes, Bromley, Kent.

able, including some which previously had a tendency
to chatter. Further, the timing period becomes more
precise.
Among relays successfully tested in this system are
(a) The original Siemens h.s. relay with a 1,700+
1,70012 coil;
(b) a P.O. type-600 relay with 5,00012 coil;
(c) a P.O. type-3,000 relay with 6,000111 coil.
Lower resistance coils for the above relays may be
suitable, but were not available for test.
J. H. JOWETT.
Harrow.
:

[Mr. Hardisty has asked us to point out that the relay contact
RLA /2 in his diagram should have been shown as normally closed.
The sequence of operations is: 1 -push- button operated. 2capacitor discharges, 3-neon -lamp extinguishes and relay
releases, 4 RLA; 2 opens and capacitor begins to re- charge, 5pamp -istoff
(RLA /2 open) when the relay is energized.- En.]rger

"Servicemen's Pay"
ON page 540 of your issue for December, 1959, you
publish details of an agreement between the R.T.R.A.
and a body called the Association of Radio and Electronic Engineers.
No intelligent television service engineer will be impressed by the published terms of this so -called agreement. First, because the rate of pay for a man who
has served a five -year apprenticeship is under rate by
£1 15s 2d in the provinces and £1 6s in the London
WIRELESS WORLD, FEBRUARY 1960

* It is learned on enquiry from the Electrical Trades Union
that the R.T.R.A./A.R.E.E. rate is here compared with " the
national minimum rate [£13 2s 6dl established under the E.T.U.
agreement with the Electrical Contractors' Association of Scotland." Reference was made in the Report to the Union's 1959
Policy Conference to the need for " the laying down of a minimum
rate of pay for radio and television service engineers."
t The R.T.R.A. /A.R.E.E. rate for a certificated television service technician is above the minimum basic E.T.U. rate by 5s 2d
in the provinces and 16s 2d in London.-En.

Editors and Editing
I WAS interested to see your comments in the January
issue on my letter on editors and editing. You will see
that I have taken to heart your comment No. 4 about

capital letters for common nouns and have addressed
this letter to the editor of " wireless world," although
I regret to notice that in your comment No. 10 you have
yourself suffered a lapse. Comment No. 8 has enhad not previously
lightened me on many points
realized that sub -editing is carried out by dull
mechanics.
Comment No. 5 illustrates very well the sort of thing
I am often up against. I don't use words that I don't
know the meaning of, but I often find that editors think
they know what I mean better than I do myself.
Finally, your suggestion in comment No. 6 makes me
shudder. The style is the scientific equivalent of the
officialese that Government Departments are continually
bombarding us with, and although the sentence is
finite I find it difficult to comprehend as a whole.
R. A. WALDRON.
Chelmsford.
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THE SMITH CHART
2.- Effects

or Load, Input Impedance and Matching on Transmission Lines

By R. A. HICKSON*

(Continued from page

IT

was explained in the first part of this article
how the Smith chart is derived. We can now turn
to a consideration of some of its principal applications in connection with transmission lines and
aerial systems.

Effect of Load on Transmission Line.-(i)

Magnitude and Phase Angle of Reflection Coefficient
at the Load. -Given Z, locate it on the chart and
draw a line from the centre through the point to
the edge. The distance of the point from the centre,
transferred to the reflection coefficient scale, gives
the magnitude. The phase angle is read from the
scale round the edge.
Given y, locate it on the chart and draw a line
from the point through the centre to the edge of
the chart. The distance of the point from the
centre, transferred to the reflection coefficient scale,
gives the magnitude. The phase angle is read
from the scale round the edge.
Example (a).-A load of 45 + j30 ohms is connected
to a 75 -ohm line.
Z
45 -}-j30
0.6 -I- j0.4
z =Z = 75
(Point A Fig. 11). From this it can be seen that the
reflection coefficient is 0.34 (+121°).
Example (6). -A load of 0.02 j0.03 mho is connected to a 50 -ohm line:

-Y0.02 - .0.03 =
y

1

-j1.5

0.02
(Point B Fig. 11). It can be seen that the reflection
coefficient is 0.60 (x-127 °).
(ii) Voltage Standing Wave Ratio. -Given z or y,
locate it on the chart and draw an arc of a circle
centred on the centre of the chart moving clockwise
from the point. The arc will cross the pure resistance axis at a normalized resistance equal to the
v.s.w.r. at the load.
The v.s.w.r. at any point along the line may be
obtained by moving towards the centre of the chart
by an amount indicated by the " Effect of Line
Attenuation " scale.
Example. -Load = 0.6 -i- j0.4 (normalized);
v.s.w.r. at load = 2.05 (Fig. 12). To find the v.s.w.r.
at the end of 150 feet of cable having a loss of
4dB /100 feet at the operating frequency. Line
attenuation = 150 x 4/100 = 6dB. Moving from
2.05 on the v.s.w.r. scale on to the " Effect of Line
Attenuation " scale, 6dB towards the generator
on this scale and then back to the v.s.w.r. scale,
we find: v.s.w.r. at end of line = 1.18.

Input Impedance of a Transmission Line. -(i)
Mismatched Line.-Given z and 1, locate z on
chart and draw an arc of a circle centred on
centre of the chart moving clockwise from
point. The length of the arc, measured on
Belling and Lee Ltd.
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wavelengths scale, should be 1; if 1 is greater than a
half -wavelength, an integral number of half-wavelengths should be subtracted from it. The normalized
input impedance is indicated at the end of the arc
(Point A, Fig. 13).
The effect of line attenuation may be obtained
by moving toward the centre of the chart by an
amount indicated by the " Effect of Line Attenuation"
scale. (Transmission Loss)
Example.

-

Normalized load = 0.6 + j0.4.
Length of line = 30 metres.
Velocity factor = 0.833.
Operating frequency = 209.75 Mc /s.
209.75 x 30
25.17 wavelengths.
300 x 0.833
Moving clockwise 0.17 wavelength from 0.6 -íj0.4 brings us to 2.05 j0.03 (Point A). The radial
distance of this point from the centre of the chart
is transferred to the " Effect of Line Attenuation "
scale (Point A'). Assuming that the line loss is
6dB we move six 1 -dB steps along this scale to
point B'. The radial distance of this point from
the centre of the circle, along the line from the
centre to point A, gives us point B, the input impedance allowing for line losses. This is 1.2, and
has a slight capacitive component (j =
0.01) but
the chart cannot be read to such a degree of accuracy.
(ii) Length of Line Required to Produce a Required
Reactance. -A short-circuited line will have a
reactance of zero at the short circuit. The reactance
at the input of a short- circuited line may be found
by moving round the outside of the chart from the
zero point by a distance on the " Wavelengths
Towards Generator " scale corresponding to the
length of a stub.
Similarly with an open -circuited line, we start
at the infinity point and move round the outside of
the chart in the same direction.
If the shortest possible line is required, an open circuited line will be chosen when a capacitive
reactance is required and a short- circuited line for
an inductive reactance.
The effect of line losses is generally negligible
for such short sections of line, producing a resistive
component in the input impedance of at most 0.01.
More important is the fact that the open or short
circuit is not always ideal and may itself contain
a resistive component. Fringing effect in open circuits is a cause of this. With balanced lines, a short
circuit must extend over an area of dimensions
comparable with a wavelength to be effective, and for
measurements the most reliable termination is a
short circuit on a coaxial line.
(ii) Line Characteristics. -The procedures described
in (i) and (ii) require a knowledge of the characteristic impedance, attenuation and velocity factor of the

-

-
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line. By a converse process we can deduce the
characteristics of the line from measurements of the
input impedance of a known length of line at six
or eight known frequencies: ideally two frequencies
would suffice, but, as always, redundancy improves
reliability.
Characteristic Impedance.-The normal method for
this is to take the geometric mean of the input
impedances with the far end of the line first short
circuited and then open circuited. These impedances
are sometimes made resistive by cutting the line to
resonance and /or varying the frequency of measure-

ment. The effect of measurements at resonance is
reproduced by means of the Smith Chart, using an
arbitrary length of line and a set of arbitrary frequencies. The use of different frequencies allows
the input impedance of the line at various electrical
lengths to be measured. The frequency band
over which measurements are made should be such
as to give a change in electrical length of one halfwavelength. A larger band than necessary will introduce changes in attenuation per unit length which
must be allowed for in plotting the results (on the
The
basis, attenuation (dB) = k i/frequency).
input impedances relative to the measuring system
will lie on a circle which crosses the pure resistance
axis at points representing a line length of (a) an
exact number of half- wavelengths (each repeating
the load) and (b) an exact odd number of quarter wavelengths (each inverting the load). The line
impedance relative to the measuring system is the
geometric mean of these two resistance values.
Velocity Factor. -The measured impedances may
now be replotted relative to the line impedance,
making a new circle centred on the centre of the
chart.
The velocity factor is given by:SF x L
v.f.
Sl x 300
where SF in Mc /s is the change in frequency required to produce a change àl in the length of the
line in wavelengths, and L is the physical length
of the line in metres. The wavelength change SI
is determined from the replotted points with the
aid of the " Wavelengths " scale.
Attenuation.-The attenuation in decibels of the
length of line used is given by the radial distance of the
replotted points from the edge of the chart, measured
on the " Effect of Line Attenuation " scale.
TOWARDS
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As an example of the use of the foregoing method
we will refer to Fig. 14. Points marked with a cross
are the input impedances, relative to 50 ohms of a
14-metre length of short -circuited line.
Figures
adjacent to each point indicate the frequency in
Mc/s. The circle through these points crosses the
pure resistance axis at 0.05 and 5.0. The characteristic impedance of the line is therefore:
.

= /0.05

-

x 5.0 x 50 = 25 ohms.
The velocity factor ís:(95 -88) x 14_0.67
0.49 x 300
Z0

The attenuation

is:-

0.85dB per 14 metres
or 1.85dB per 100 feet.

For the most accurate results the loss of the length
of cable used should be between 2.5dB and 10dB.

Nature of an Unknown Load. -Using

a slotted
line, the v.s.w.r. produced by the load may be
measured directly, as may the change in position of
the standing wave pattern produced by replacing
the unknown load with a short circuit. Normally
the change in position of a voltage minimum is
r"mos
C444,

o1°
0.18

Fig. 14. Input impedance of a short -circuited line at various frequencies:
Fig. 15. Slotted -line method

X

=

0-24

026

0'26

0.24

relative to test gear;

®

=

Fig.16

relative to Z.

for determining load impedance.

Fig. 16. Matching with single quarter -wavelength section.
Fig. 17. Matching with two quarter -wavelength sections, over the same frequency range as in Fig. 16.
R4
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Referring to Fig. 16, Point A represents 300 ohms
with respect to 155 ohms. This point is transformed
to B at the correct frequency, to C at the frequency
for which the line is 0.27 wavelength long and to D
at the frequency for which the line is 0.29 wavelength
long. These points, when normalized with respect
to 80 ohms, become points E, F and G.
The matching may be improved by using two
quarter-wavelength sections to change the impedance
in two stages. In this case, matching 300 to 155 ohms
with a 216 -ohm section, and matching 155 to 80
ohms with a 111 -ohm section. Referring to Fig. 17,
Point L represents 300 ohms with respect to 216 ohms.
This point is transformed to M at the correct frequency, to N at the frequency for which the line
is 0.27 wavelength long and to 0 at the frequency
for which the line is 0.29 wavelength long. These
points represent the output impedance of the first
section normalized with respect to 216 ohms.
To represent the input impedance of the second
section they must be renormalized with respect to
111 ohms, when they become points L (again),
P and Q respectively. These points are transformed
to M (again), R and S, by the 111 -ohm section.
When normalized with respect to 80 ohms they
become points E (again), T and U.
The improvement obtained by use of two sections
is apparent: the v.s.w.r. represented by point U
is less then 1.1, compared with 1.4 for point G.
The use of more sections will give a further improvement, .leading in the long run to an infinity long line,
the impedance of which changes exponentially. Short
tapered sections of line have been used in which the
length and character of the taper are usually determined experimentally. Exponential, linear and
Gaussian tapers have been used. A recent paper
(Ref. 6) contains details of the design of a practical
exponential -line transformer.
REFERENCES
6 S. G.
Young.
" H.F. Exponential -Line Transformers." Electronic & Radio Engineer, February 1959,
Volume 36, No. 2, pp. 40 -44.

chosen, as the minima are sharper than the maxima.
The procedure is as follows:
Measure the v.s.w.r. with the load in place and
note the position of a convenient voltage minimum.
Replace the load by a short circuit and note the
position of new voltage minima, selecting the
minimum which is not more than a quarter -wavelength from the first minimum. The wavelength in
the slotted line is determined by measuring the
distance between adjacent minima, which corresponds to one half-wavelength.
The load lies on the circle corresponding to the
v.s.w.r., so this circle is drawn in, using the pure
resistance scale or the separate v.s.w.r. scale. Starting at the point where this circle cuts the pure resistance axis at a value less than 1, move along the circle
a distance corresponding to the distance moved by
the voltage minimum, in the direction (towards the
generator or the load) in which the minimum moved
when the load was replaced by a short circuit.
The point reached represents the load impedance.
Example. -The indicated v.s.w.r. is 1.8, the distance
between adjacent voltage minima is 20cm and the
replacement of the load by a short circuit shifts
the minima 6cm toward the generator. The
shift in terms of wavelengths is 6/20 x 2 = 0.15
wavelength (Fig. 15).
Moving this distance toward the generator
along the " v.s.w.r. = 1.8 circle " brings us to
a load impedance of 1.0 -j0.6. If a 50 -ohm slotted
line is used the impedance is 50 -j30 ohms.
Matching Two Resistive Impedances. -As shown
in the section " Impedance Variations along a
Mismatched Line " in Part 1, a quarter-wavelength
section of line will match two resistive impedances
z1 and z2 such that 1/z1 = z2. For example, to
match a 300 -ohm line to an 80 -ohm line, a quarterwavelength section would be required of such an
impedance that Za /80 = 300 /Zo, i.e., Zo = 155 ohms.
This matching will of course only be correct
at the one frequency for which the length of the
matching section is exactly a quarter- wavelength.
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FREQUENCY BELOW WHICH COMMUNICATION SHOULD BE POSSIBLE

THE full-line curves indicate the highest frequencies

likely to be usable at any time of the day or night for
reliable communications over four long -distance paths
from this country during February.
Broken-line curves give the highest frequencies that
will sustain a partial service throughout the same period.
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Tunnel Diode
NEW

SUPER- HIGH -FREQUENCY

ANEGATIVE resistance characteristic which can be
made use of at super -high frequencies (>3,000Mc /s) is
the main feature of tunnel diodes. These diodes consist of heavily -doped (impurity content as high as Ro 1020
atoms /c.c.) p- and n-type regions connected by a very
thin (a 10-"cm wide) depletion layer sometimes called
a space -charge region. When a voltage is applied to
such diodes from the p- to the n- region (forward bias)
the current at first increases with increasing voltage and
then, at a potential of a few hundred millivolts, decreases
again before finally increasing as in an ordinary conducting diode (see diagram). The region of decreasing

NEGATIVE RESISTANCE
REGION

FORWARD

BIAS

General voltage/current characteristics
normal diodes for forward bias voltages
Fig. I of the article by H. S. Sommers et
the 1959 I.R.E. Wescon Convention

of tunnel and
(adapted from
al. in Part 3 of

Record (p.3)).

current corresponds to a negative dynamic resistance.
This negative resistance in tunnel diodes was first reported by L. Esaki in Physical Review, Vol. 109, p. 603

(1958).
At low voltages, before the normal conduction current
level in these diodes is reached, the current is provided
by the majority carriers going through a quantum -

mechanical process known as tunnelling -hence the
name given to these diodes. Using the picture of atomic
particles as waves of probability, tunnelling may be
looked upon as being due to the fact that the waves of a
charged particle can penetrate partially a potential
barrier even when the particle does not have enough
energy to surmount the barrier. Now a wave on the other
side of the barrier represents a finite probability of finding
the particle on the other side of the barrier. If and
when this probability is realized, and the particle appears
on the other side of the barrier even though it did not
have sufficient energy to surmount the barrier, the
particle is said to have tunnelled through the barrier.
Of course, the particle can only tunnel through the
barrier if it can fill a vacant energy level on the other
side. In the tunnel diode certain energy levels cannot
be filled and are said to be forbidden. It is the effect
of the applied voltage on these forbidden levels which
produces the low -voltage /current characteristic of the
tunnel diode. For example, at certain small forward
applied voltages, the forbidden levels in the p-region
overlap the electron energy levels in the n- region. Thus
the electron flow from the n- to p-region is decreased and
a negative resistance characteristic produced. To complicate the picture still further, in certain directions
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relative to the semiconductor crystal lattice structure
phonons (ultrasonic vibrations of the crystal lattice) can
interact with the electrons so as to assist the electron
tunnelling process.
One advantage of tunnel diodes is that they can
operate at super -high frequencies ( >3,000Mc /s). Since
these diodes are majority rather than minority carrier
devices, the maximum operating frequency of minority
carrier devices (such as the transistor) set by the minority
carrier transit time does not apply to tunnel diodes. In
the case of runnel diodes, the maximum operating frequency increases with increasing doping (impurity concentration). Since as the doping increases the impedance
decreases, the maximum practical operating frequency
of the tunnel diode may be set either by the minimum
usable circuit impedance, or by the maximum achievable
doping. Such practical considerations are likely to limit
operation to below 10,000Mc /s in the case of germanium
tunnel diodes, but higher frequencies should be achievable by using other semiconductors such as germanium
arsenide as the tunnel diode material. Germanium
tunnel diodes have in fact already been made which
can oscillate at 4,000Mc /s. Such oscillations can be
obtained by biasing the diode to a point on the negative
resistance portion of its characteristic and placing it
across a resonant circuit. The capacitance in the resonant
circuit can be obtained from the tunnel diode junction
capacitance, and the inductance, at these high frequencies, from a short length of conducting material. Alternatively, the diode can be placed at a suitable position
across a short -circuited transmission line.
Since the tunnel diode characteristic consists of a negative resistance region separating two positive resistance
regions, such diodes can also be used as very fast
switches, and switching times of less than lmKsec have
already been achieved. Besides their very high maximum operating frequency, another advantage of tunnel
diodes is their wide possible range of operating temperature. Tunnel diodes can in fact operate from about 4°
absolute up to about 200 °C in the case of germanium, or
up to about 400 °C in the case of silicon diodes. One disadvantage of tunnel diodes inherent in all two- terminal
devices is the difficulty of separating input and output
circuits. Various aspects of the tunnel diode are des scribed in Proc. I.R.E. for July 1959 (p. 1201) by H. S.
Sommers, and in papers by H. S. Sommers et al. and
I. A. Lesk et al. in Part 3 of the 1959 I.R.E. Wescon
Convention Record.

Automatic D.F. Aids Radar

Identification
NOW in operation at De Havilland's Hatfield aerodrome are a Marconi Type S232 50 -kW 50-cm radar and
Automatic Fixer. This latter uses two Type AD200
v.h.f. direction finders, one at Hatfield, the other near
Chelmsford (controlled by a v.h.f.-radio link).
The outputs of the two direction finders are fed into
the Automatic Fixer which uses a 17 -in c.r.t. display
covered by a transparent map of the area. When an
aircraft calls Hatfield on v.h.f. two traces, which originate from the positions of the d.f. stations and indicate
the aircraft's bearing, are produced. These traces intersect at the aircraft position, so enabling the radar -display
point to be identified without recourse to an aircraft

manoeuvre.
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Handwriting Recognizer, capable

of identifying any one of ten words,
" zero," " one," " two". . . etc., to
" nine," written in cursive script, has
been devised at Bell Telephone
Laboratories. To use the device the
words have to be "written" with a
metal stylus on an electrode system.
Then, when an " Identify " button
is touched with the stylus, a light

appears beside the numeral corresponding to the word just written.
The device examines words as a
whole, not by their individual letters.
It picks out features of the overall
shapes of the words, including the lower extension in the middle or
length of word, the dotting of " is " right -hand portion; an upper extenand the number and position of ver- sion, as in " t," in the left -hand portically extended letters such as " h " tion; the presence of more than one
and " g." The electrode system con- upper -left extension; a large number
sists of 15 horizontal metal strips (more than nine) crossings of the
alternately sandwiched between strips middle bar; and a dotted " i." As
of electrical insulating material. Up- examples, " zero" is identified by a
an -down movements of the writing lower-left extension; "four" by both
stylus gives a sequence of electrical upper- and lower-left extensions;
connections with the metal strips. " seven " by more than nine crossThe sequence and number of con- ings of the middle bar. Theoreticnections are an indication of which ally, four separate tests for features
of the ten words has been written. are sufficient to identify ten words.
To provide the writer with hori- This system, however, applies two
zontal guide lines, two of the 15 hori- extra or redundant tests to allow for
zontal bars on the writing surface are the great variation in writing styles.
made of brass, making a colour con- The accuracy of the recognizer is said
trast with the others, which are to be 97% of words correctly identicopper. The two brass conductors fied in a test of 1,000 words written
enclose the middle one -third of the by 20 people.
writing space, in which the user
writes small letters, such as " e " and
Interstellar Communications in the
" n."
Vertically extended letters,
such as " t " and " g," are carried be- form of radio transmissions from any
yond these limits. The middle bar civilizations that may exist on planets
of the surface is connected to a revolving around neighbouring stars
counter, which gives a rough hori- may be receivable according to G.
zontal location of features. If a recog- Cocconi and P. Morrison in Nature
nition feature comes before the for Sept. 19, 1959 (p. 844). Frequencies below about 1Mc /s and
above about 3 x 10'Mc/s are unlikely
to be used for such transmissions
either because they are absorbed too
greatly in planetary atmospheres or,
where this absorption is not serious
(at frequencies in or near the visible
region), because the power required
to produce a receivable signal is impracticably large. In the remaining
useful frequency band from about
1Mc /s to 3 x 10 °Mc /s interfering
radiation is produced by the galaxy
as a whole and also by the neighbouring star (since any feasible size of
radio telescope will have a resolving
power which will almost certainly be
too small to separate a source on a
planet from its neighbouring star).
These two sources of interfering
radiation in the useful frequency
band produce a total received power
which varies with frequency and is a
minimum at frequencies of the order
Frequencies which
stylus has crossed this middle bar six of 10 4Mc /s.
times the feature is considered to be would be easy to find are provided
in the left -hand portion of the word; by molecular or atomic resonances
if later, it is considered to be in the since these occur at the same frecentre or right portion. A logic cir- quencies throughout the universe.
cuit, consisting of 12 relays and eight Such a frequency is provided in the
diodes, examines each word for six region of minimum interfering radiafeatures. These are: a lower vertical tion by the hydrogen line at
extension, as in "g," within the 1,420Mc /s. The authors thus sugleft-hand portion of the word; a gest a search around this frequency
WIRELESS WORLD, FEBRUARY 1960

for such transmissions. The transmitter power and aerial size required
for producing a signal stronger than

the interfering radiation at this frequency are not much beyond even
the present technical capabilities of
this earth, and are within what is
already planned. The authors suggest that the most likely form of
modulation for such a signal would
be pulse modulation. The modulation period is unlikely to be very
much greater or much less than a
second owing to bandwidth and
planetary rotation period restrictions.
An easily identifiable message would
be provided by modulations forming
a standard numerical series such as
the first few prime numbers. From
our present knowledge it is thus quite
practicable to receive signals from
any civilizations that may exist on
planets of neighbouring stars. The
authors feel that the importance
which the reception of such signals
would have overrides the probability
that a search for them would prove
fruitless.

F.M. Receiver Distortion in the i.f.
stages and discriminator can be reduced by decreasing the maximum
i.f. signal frequency deviation. This
can be done by changing the local
oscillator frequency in phase with the
changes in the transmitted signal frequency produced by the audio modulation. The required changes in the
local oscillator frequency can be
obtained by using the audio output
from the discriminator as a frequency
control signal. Circuit details of how
this is done in the American Allied
Radio Knight tuner are given in Electronic Equipment Engineering for
July 1959 (p. 25). This system decreases the distortion in proportion
to the reduction in the ii. deviation
at normal deviations and by a much
greater amount should the unreduced
i.f. deviation exceed the i.f. and /or
discriminator bandwidths. Two other
advantages of reducing the it. deviation are that, since the bandwidths of
the i.f. and discriminator stages can
be decreased, the gain of these stages
can be increased, and they can be
more easily constructed. The signalto -noise ratio is not changed by reducing the i.f. deviation, since most
of the noise is produced in the ri.
stage.
S7

Transistor Constant - Volume Amplifier
Gain Control by Input Resistance Variation
By G. f. POPE

VOLUME compressors or constant -volume amplifiers are commonly used in communications
systems to equalize volume variations experienced
when different operators are liable to broadcast
announcements. Further, positioning of microphones
becomes less critical and larger average modulation
depths may be employed so that an improvement
in the signal -to -noise ratio of the system is achieved.
The principle of such circuits involves the inclusion
of some variable -gain element in the forward a.f.
path, with provision for the automatic adjustment
of the gain in inverse proportion to the strength
of the incoming signal. By this arrangement, the
output approaches a constant level irrespective of the
average input level. In order to avoid overmodulation
and excessive distortion, the device must be fast to
respond to initial syllables of speech after a pause
when the gain will have risen to a high level. The
rate of recovery of the no- signal high -gain condition
during pauses in speech must not be so fast that a
disconcerting " snatching " effect occurs at every
ensuing opening syllable.
Understandably, the rate of operation of the
amplifier must take a finite time, since energy
must be obtained from the incoming signal (suitably
amplified of course) to charge a capacitor, the level
of which charge decides the setting of the variablegain device. An operating time of 100 msec for a
maximum level input signal from silence has been
found to be satisfactory in practice. The capacitor
is arranged to discharge to any required lower
level during pauses in speech over the space of 3-5
seconds, this period having been found to be satisfactory from an intelligibility and listening comfort
point of view.
The constant-volume amplifier to be described
has been designed to provide substantially similar
output signal levels for various operator speech
input levels. It is suitable for operation directly
from a moving -coil microphone or via a pre- amplifier
from a ribbon microphone.

The amplifier consists of four main sections (see

Fig.

1):-

Gain- controlled stages VT1 and VT2.
Bias amplifier VT4, 5 and 6.
Bias detector and buffer stages MRl and VT3.
A.F. amplifier VT7 and VT8.
Gain- controlled Stages.- Stages VT1 and VT2
are controlled -gain amplifiers, the input resistances
of which are controlled by the a.g.c. bias fed back via
the grounded- collector stage VT3. The same control
principles are used as those in a well -tried a.g.c.
circuit used in transistor broadcast receivers. Here
the dependence of the input resistance of a transistor
on the d.c. emitter current is used to control the a.c.
input current supplied from the signal source. The
best control range will be obtained when the signal
source is of low resistance.
The overall feedback loop phase change at mid band frequencies has been arranged to be 180
degrees, as this obviously aids the basic stability
of the circuit when using the most convenient
design of bias amplifier. Unfortunately, this means
that the bias is fed into the emitter circuits of the
controlled stages, which loses the power gain opportunities which would be obtained if the base circuit
were fed. However, the present amplifier bufferstage combination has adequate gain to provide a
reasonable compression characteristic.
In accordance with well-established technique in
constant- volume amplifier design, push -pull working
of the controlled amplifier is arranged. Recombination of the two outputs in a transformer results in
cancellation (depending on the degree of balance of
the two transistors) of the d.c. " thump " transient
that occurs in the collector circuit due to the sudden
change of bias and thus collector current on the
receipt of a signal level increase. This result is due
to the application of the bias to the two emitter circuits in parallel whilst the a.f. is applied to the emitter
circuits in a normal push -pull circuit fashion.
The noise level contributed by the controlled
(1)
(2)
(3)
(4)

só

R21.

4.7k

Fig. I.
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R23

R

Ißk

Circuit diagram of constant- volume amplifier.
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Fig. 2.

Fold -up effect in output signal.

stage may be kept to a minimum by operating the
collectors from a low d.c. voltage. However, due
to the presence of the bias stage feed resistor R18
and the necessity for providing sufficient minimum
operating voltage to the stage under maximum current conditions, the collector supply voltage
must not be lowered too far. Approximately 4.5V
has been fixed upon as the best compromise. This
potential is provided by the divider network Rte
and R15 across the supply.
The no- signal standing biases in VT1 and VT2
are chosen so that the two stages are on the threshold
of their maximum-gain condition. Any reduction
in this bias value will also increase the effective input
resistance and decrease the stage gain.

Bias Amplifier.-In order to avoid the phase

change which would result at each end of the audio
spectrum if the bias amplifier were fed from the'secondary of T2, a resistor R18 is included in the collector
circuit of VT1 and the bias amplifier fed from this.
This procedure reduces phase changes between the
bias amplifier and the forward a.f. loop to a minimum
when the controlled transistors are operated in the
grounded -base mode, since they will then be effectively constant -current generators.
Despite the fact that the feedback circuit to the
gain- controlled stages VT1 and VT2 acts nominally
only at d.c., it is good practice to ensure that the phase
change around the bias feedback loop is a nominal
180 degrees at mid-band frequencies. Reactive elements must be chosen to avoid instability due to
additional phase changes at the upper and lower
extremities of the audio band.
For a good compression characteristic, a large
gain around the feedback loop is required. In
order to avoid as far as possible the extra phase change
due to capacitive coupling which could be
troublesome at low frequencies, d.c. coupling techniques have been used in the bias amplifier. The
circuit design is based on material in articles by
G. B. Chaplin and A. R. Owens (Proc. I.E.E.,
Part B, May 1958, p. 258) and by D. A. G. Tait
(Wireless World, May 1958, p. 237), use being made
of the fact that the a' of grounded- emitter stages is
maintained down to a very low value of collector
voltage so that direct connection between collector
and next stage base circuits may be made. The
first stage of the bias amplifier VT6 has its base
circuit returned to earth via a 4.7k resistor to
keep I,, reasonably low, and obtains its bias from
the collector of VT4, this connection providing
negative feedback. This occurs only at d.c. since
a.c. components are filtered out by capacitor C5.
The 2.6V Mallory battery in the bias lead effectively
WIRELESS WORLD, FEBRUARY 1960

stabilizes the collector voltage of VT4 at a little
above this figure, since any tendency of the bias
applied to VT6 from the feedback chain to feed
through the amplifier and increase the current in
VT4 is removed if the collector voltage of VT4 falls
below the potential on the bias line at this point.
(Mallory battery potential +VT6 base potential
= VT4 collector potential.) This value of collector
voltage for VT4 ensures a sufficient a.c. swing without
distortion in the presence of maximum signal input.
The resistor R8 across the Mallory battery provides
a small discharge current to cancel the charge component which flows round the bias circuit during
normal operation (5µA approximately).

Bias Rectification Circuit MR1 and Buffer
Stage VT3.-As mentioned earlier, fast -to-operate

and slow-to- restore features are necessary for the overall amplifier characteristic if distortion and loss of
intelligibility are to be avoided. A series diode
rectifier will charge its reservoir capacitor in a short
time and discharge it at a rate dependent on the
time constant of the load circuit, provided that the
rectifier has a low forward and a high backward
resistance. The circuit configuration of the bias
amplifier necessitates R6 as a " return " resistor
for the diode circuit. The value of this resistor is
a compromise decided on the one hand by the need
to avoid undue shunting of the amplifier load R8
and on the other by the fact that it must not unduly
increase the charge time of reservoir capacitor C,.
In practice, the charge time of C, must be degraded to a small extent however by the addition
of a resistor R5 in series with the bias rectifier.
This has been found necessary to remove a fold -up
effect (see Fig. 2) in the operating characteristic
which is probably due to the " thump " voltage which
is fed through the bias amplifier from the collector
circuit of VT1, there being no thump cancellation
in the bias path.
At first it might be considered that similar results
could be obtained if R5 were omitted and R8 merely
increased in value, but this was not found to be the
case in practice. The present value of 39Oí1 for
R5 was found to be the best compromise value for
use with the 2501AF reservoir capacitor C8, although
some adjustment may be necessary in other models.
The emitter circuits of VT1 and VT2 are of low
impedance and it is necessary to apply the control
bias to them via an impedance transformation stage
VT3. This presents a fairly high impedance to the
bias rectifier circuit which enables a practicably
realizable value to be used for the reservoir capacitor.
Capacitors C1 and C, by -pass the biasing circuits
to VT1 and VT2 at al.
order to avoid distortion of the
A.F. Amplifiers.

-In

Fig. 3.

Limiting circuit

for

removing residual
"thump" signal in output stage.
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Compression characteristic

of constant- volume

put which masks the fall in gain of the a.f. amplifiers
VT7 and VT8 at low temperatures. At high temperatures, the gain of the bias amplifier increases
and the overall output falls, so that at 40 degrees C
the maximum power output of the amplifier may
fall to approximately 1/3 mW using average cc'
transistors in VT7 and 8 positions and high «'
transistors (a 100) in VT4, 5 and 6 positions.
The table summarizes the results obtained on the
prototype using transistors of «' as indicated.

amplifier.

a.f. signal in the controlled stage, the a.f. level must
be kept low, and therefore amplification of the corn -

pressed output from the secondary of T2 is necessary.
VT7 and VT8 provide approximately 1mW maximum
output in any convenient impedance, in the present
case 300 ohms. Although the push -pull controlled
stages remove most of the " thump " voltage from
the signal up to the secondary of T2, the single-ended
a.f. stage VT7 is driven to base cut-off on the positive
half -cycle of its input by the very large transient signal
which is applied after a pause in speech, when the
gain of the VT1 and VT2 stages has risen to maximum. The large negative half-cycle at the base of
VT7 is amplified and appears in the collector circuit
of VT8 in the same phase. However, limitation of
this half-cycle has already taken place in VT8 base
circuit with the result that the initial transient in
the collector circuit of this stage is only 6-10dB
above the steady working level. In a practical
application of this constant -volume amplifier used
by the author, the effect was not considered bad
enough to trouble about, but a simple peak limiting
circuit as shown in Fig. 3 has been found effective
in removing this small residual. The output signal
using the above circuit modification is symmetrically limited to an r.m.s. power of approximately
1mW.

Temperature Stabilization. -The most vulnerable
part of the circuit is the bias amplifier. Sufficient
d.c. negative feedback has been applied to ensure
adequate gain without serious shift of output stage
working point over a temperature range from 0
to 40 degrees C, provided that transistors VT4, 5
and 6 have an cc' of not less than 40. There is a
G.P.O. specification of a transistor of this type, but
if this is not available it may be necessary to select
from a batch of OC71 or GET3, or alternatively
to use the 0075 which has an average cc' of 90 and

Temperature
Degrees C

Output change in dB for 30 dB input
change when VT4, 5 and 6 have the
following cc
VT4
VT5
VT6

1
J}

=40

VT4 =74
VT5 =62
VT6 =50

VT4 1
VT5 }= 100
VT6

4

0.6

3

20

1.5

0.5

2

40

1.3

0.7'

2

0

Input and Output Circuits.-Unfortunately, due

to the use of a controlled -gain amplifier of the

variable input resistance type, the input impedance
of the amplifier depends on the level of the input
signal. Experiment has shown, however, that an
average value of approximately lkû provides a
reasonable basis for transformer matching ratio
calculation. With a 600 Q input, an input transformer having the ratio 1.5 : 1 +1 will be suitable.
The output transformer in the model described was
designed to feed into a 300 S2 load, but obviously
it is quite a standard component. Transformer T2
may be bifilar wound on the primary side if desired,
but this method of construction has not been used
in the model described, since closely matched
transistors have not been fitted in VT1 and VT2
positions. If a very accurate d.c. "thump" cancellation is required, it might be necessary to bifilar
wind the transformer and provide separately adjustable bias supplies to VT1 and 2. This degree of
refinement does not appear to be necessary judging
from aural tests carried out with the constantvolume amplifier. Further, large "thump" voltages
occur only after pauses in speech of 4-5 msec, the
majority of "thump" signals consisting of small
amplitude transients occurring between short pauses
in speech or changes of input level, etc.
All the transformers have been designed for
dealing with speech signals bandwidths only and thus
have fairly low winding inductances.
The circuit of the 2.6 V bias battery must be
broken when the main supply is disconnected in

will give excellent results in these positions.
VT1 and 2 stages are relatively unaffected by
temperature due to the use of a low -value common base resistor. The base return resistor R4, together
with the equivalent rectifier network resistance
of MR1 and associated components, are low enough
to ensure satisfactory operation of VT3 grounded
collector stage over the fore Fig. 5. Overall frequency response of constant- volume amplifier.
mentioned temperature range.
Lowering the ambient tem5
perature towards freezing point
tends to lower the gain of the
0
bias amplifier especially when OUTPUT
LEVEL
5
the transistors in the VT4, 5 (dB)
and 6 positions have cc' in the
10
region of 40. This drop is
15100
shown up as a worsening of
5,000
3 000
1,000
2,000
700
500
200
300
150
the compression characteristic
FREQUENCY (cis)
and hence as an increase in out90

7,000

10

000
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order to avoid excessive discharge through the
various resistors across the supply.
In order to fully drive the constant -volume
amplifier when a ribbon microphone is used, it may
be necessary to use a simple single- transistor preamplifier. This course might also be adopted even
when using adequate drive if the variations in impedance of the input circuit were required to be
screened from the input signal source. However,
this latter effect has not been found troublesome
in applications of the amplifier used by the author.
Characteristics and Response. -Fig. 4 shows the

compression characteristic of the amplifier. An isolating pad giving approximately 20 dB attenuation was
inserted between the signal generator and the amplifier
input in order to mask the input impedance changes
which would otherwise upset the attenuator settings.
Fig. 5 shows the overall response which was
measured with the bias amplifier inoperative, and a
fixed voltage on the base of VT3.
The maximum input signal which the amplifier
will handle without distortion depends to some
extent on the transistors used, but is in the neighbourhood of 10 -20 mV.

Transmission -Line Exchange
AUTOMATIC INTERCONNECTION OF TRANSMITTERS AND AERIALS
a transmitting station, of interconnecting the transmitters and several different aerials is an old
one and one to which there does not seem to be an easy
answer. However, P. & L. Miller, Ltd., have recently
completed two automatic transmission-line exchanges at
the Royal Navy W/T station at Inskip, near Preston and
the flexibility of each installation allows the connection
of any ten transmitters-with outputs of up to 40kWto any one of twenty aerials.
The transmitter outputs are carried on open wire
balanced line to a 15 -ft high " tower " at the centre of
the semicircular exchange. From this tower there is
an extension of each feeder line to a horizontally-travelling carriage, via a flexible feeder link, each carriage
being at a different height. The carriages, which can be
driven to any one of 21 preset positions by a "Teleflex"
flexible drive system, have mounted upon them a pair of
feed -through insulators bearing domed contacts on the
side remote from the tower. Opposite 20 of the stopping points for the horizontal carriages, mounted on the
other side of the framework, are 20 similar carriages
capable of vertical movement, this time driven by a lead
screw, to any of the ten levels at which the horizontal
These
carriages travel.
vertically -moving carriages
are connected through a
hanging loop of flexible
feeder to the outside aerial
feeders and, when brought
up to a horizontal carriage
the contacts engage, so
completing a feeder circuit
between any one of the
transmitters and any aerial.
Electric motors drive the
carriages, and these are
controlled from a panel in
front of the exchange. On
are thirty
this panel
sockets and ten internallywired plugs, each plug

THE problem, at

representing a transmitter. If a plug is removed from
its "at rest" socket, when the transmitter carriage
is parked in the twenty-first position with its feeder
earthed, and placed in a socket corresponding to
an aerial the following sequence of events takes place.
First, the appropriate horizontal-drive motor is energized
and the carriage travels round until it operates a microswitch opposite the chosen aerial feeder. Then the horizontal motor is stopped by an electromagnetic brake, and
the vertical drive is energized, similarly being stopped
when the aerial-feeder carriage reaches the transmitterline carriage. On returning the plug to its " at rest "
socket the carriages return to their rest positions, with
the transmitter feeder earthed and the aerial- feeder
carriage below the arc of travel of the transmitter-feeder
carriage on the lowest track.
The control system, which operates on 50V d.p. uses
440 micro-switches and six miles of cable, is interconnected with the transmitter interlock safety system. The
drive motors are three-phase, 50 -c /s, f-h.p. 1440- r.p.m.
units using spur and helical gear reduction trains and
each has a reversing contactor. The approximate
weight of each exchange is about 8 tons.

General view of the P. & L.
Miller transmission -line exchange at lnskip R.N. W/T
station, seen from back of
tower to which flexible
feeders are anchored.
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Manufacturers' Products
NEW ELECTRONIC EQUIPMENT AND ACCESSORIES

Artificial -echo Unit
IN the Binson Echorec artificial echoes are produced by
magnetically recording the original sound and replaying
it a suitable time later to form an echo. The signals
are recorded on the magnetically- coated edge of a rotating disc and replayed through one or more of four fixed
replay heads near the disc edge as the recorded signal
on the disc edge passes under these heads. The replay
heads are spaced apart from each other so as to provide
four echoes at approximately 0.15 -sec intervals from
0.15 to 0.6 sec after the original sound. An erase head
erases signals as they pass under it, the total available
continuous recording time on the disc being approximately 1f sec. Repeated echoes may be obtained if
desired by feeding the replay heads' echo outputs back
into the recording head so as to later produce echoes of
the echoes. Such repeated echoes can be made to sound
'like reverberation. The echoes can also be made louder
than the original sound as to produce " swell " effects.
The replay heads are spaced about 2.5 x 10 -4in from the
edge of the disc and provide a response up to about
6kc /s. Echoes from any of as many as 12 different
combinations of one or more of the four replay heads
may be selected. Three other controls allow variation of
the total time during which multiple echoes take place,
as well as of the mean levels of both the echoes and the

Miles Hivolt 20-million megohm insulation test set.

self- contained batteries are standard -type and easily
replaceable.
The makers are Miles Hivolt, Ltd., 13 Mortimer
Road, Hove 3, Sussex, and the price is £99 lOs Od.

Band-pass I.F. Filters
FILTERS designed to fix the band -pass characteristics
of v.h.f communications receivers have been introduced
by Salford Electrical, a subsidiary of G.E.C. Known as the
Types 455KBP50 and 455KBP25 they provide the selectivity necessary to meet G.P.O. recommendations for use
in communications systems of 50 -kc /s and 25 -kc /s
channel spacing respectively. Both centre on an i.f. of
455kc /s with a frequency stability better than ±400c /s
over the temperature range 20°C to +70 °C.
The filters are completely encapsulated and enclosed in
metal- boxes. A brief specification of the 455KBP25 is
as follows
Minimum bandwidth at 6dB points
16kc /s,
Maximum bandwidth at -85dB points
44kc /s,
Minimum out -band attenuation
85dB,
Insertion loss
12dB,
Termination resistance
22kí2.
They weigh approximately lib each.
The makers are Salford Electrical Instruments, Ltd.,
Pool Works, Silk Street, Salford 3, also at Magnet House,

-

:-

Binson Echorec artificial -echo unit.

original signal independently. Up to three different
input signals can be accepted and processed together;
alternatively, any of these inputs can be passed through
unchanged. As many as six mains -voltage tappings from
110 to 280V are provided. The unit measures 161 x 11 x
8in and weighs 281b. It costs 140 guineas and is
imported by Modern Electrics (Retail), Ltd., of 164,
Charing Cross Road, London, W.C.2.

Wide -range Insulation Tester
SHOWN in the illustration is a completely self contained portable insulation test set with the
remarkably wide range of 200MS2 to 20 million
megohms (2 x 10 "12). Test voltages variable from 1
to 10kV are generated internally by means of a batteryoperated transistor ri. unit, step -up transformer and
a voltage -multiplying stack of rectifiers.
Voltage and resistance measurements are read by a
built -in valve-voltmeter with a large rectangular -faced
microammeter directly calibrated in megohms (4 ranges)
and in kilovolts (one range).
High- stability and " potted " components are used to
-ensure stability of operation under all conditions. The
92
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Kingsway, London, W.C.2.

Band -pass characteristic of Salford Type 455KBP50 i.f. filter.

455KßP50for SOKc/ç channel spacing
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elements of Electronic Circuits
10.- TRIGGERED TWO -STATE
By J. M. PETERS,

CIRCUITS

B.Sc. (Eng.), A.M.I.E.E., A.M.BrIt.1.R.E.

AWELL -KNOWN type of two -state circuit is
the cathode- coupled multivibrator.
The operation of this circuit is similar to that of the conventional
multivibrator described in previous issues, and the
same kind of cumulative action occurs. Fig. 1 shows
the basic circuit, which is that of a two-valve

Fig. I

amplifier with overall positive feedback, the valves
being arranged in what is known as a " long -tailed
pair " configuration.
A change in grid- cathode voltage gives rise to a
series of events leading to a similar, but amplified,
voltage variation being added to the grid- cathode
voltage; hence the circuit is unstable and will under
normal circumstances oscillate freely. However, if
there is too great a bias difference between V1 and
V2, the oscillations will stop and the circuit will

become stable with one of the valves non -conducting
(see also the description of the operation of the
" long -tailed pair," November, 1959, issue, p. 510).
A suitable initiating signal to VI grid will cause the
circuit to perform a single cycle of oscillation. A
freely running oscillator therefore becomes a trigger
circuit.
Let us consider the operation of the circuit when
the bias voltages are similar and when positive sync
pulses are applied to VI grid, see Fig. 2. Initially
VI is assumed to be cut off by V2, the grid and
cathode of V2 being at the same potential. The
anode current of V2 flowing through Rk produces the
necessary voltage to cut off VI. A positive sync pulse
of sufficient amplitude causes VI to conduct, VI anode
voltage falls and is transferred to V2 grid by C.
Because anode current starts to flow in V1, the
anode current of V2 will be reduced. The potential
across Rk will fall but will be partly compensated by
the rise in anode current of VI. Note: If the drop in
anode current of V2 is greater than the rise in anode
current of VI, then V2 will be cut off and VI will
continue to conduct.
With V2 cut off, V2 anode rises to h.t. C discharges through R and the conducting V1 until V2
grid rises through cut-off. V2 then conducts and VI
is cut off by the bias on Rk. C now charges through
R1, V2 and R1; thus the rise in the V2 anode waveform is curved. It will be noted that because the
cathode potential can follow the grid potential during
its positive excursion, no grid current flows. The
grid waveform at V2 is therefore not squared by grid
current as in the conventional multivibrator and it
appears as a " differentiated " square wave.
No buffer amplifier is required with this method
of connection since the sync voltage is isolated from

SYNC PULSES

V1g

+ H.T.

of

H.T.

Vea.
o
C CHARGES THROUGH

Vey

0

R1

0

CUT -OFF

BIAS
C DISCHARGES THROUGH R

H.T.
V2

á
O
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Fig. 3

the oscillatory circuit proper. Similarly, an undistorted square wave output may be taken from V2
anode without disturbing the action of the oscillator.
Fig. 3 illustrates a variation of the cathode- coupled
multivibrator by which it is possible to obtain a large
positive pulse output at the common cathode with a
negative sync input. In the cathode- coupled multi vibrator described above the positive pulse appears at
the anode of V2 when V2 is cut off. In the Fig. 3
circuit V2 is conducting and the positive pulse appears
at the cathode. By tying the cathode as well as the
grid of V2 to the varying anode circuit potentials of
VI it is possible to add to the action of positive pulse
generation, thereby obtaining a greater positivegoing voltage than if the link were omitted. Such a
connection, via C1 in the diagram, is called a
" bootstrap " connection (derived from the notion of
pulling oneself up by one's bootstraps -or boot -laces
when in Britain).
The action is explained as follows. Let us assume
that in the quiescent state VI is conducting and V2 is
cut off by the voltage developed across Rk. On the
arrival of a negative sync pulse at the grid of VI the
anode voltage of VI rises. V2 grid consequently
.

rises and V2 starts to conduct. In so doing, however,
it increases the common cathode potential, thereby
cutting off VI.
The positive -going cathode voltage is backcoupled to point A in Fig. 3 via C1. (To avoid any
distortion of the pulse a long time constant " bootstrap " coupling circuit C1R2 is used.) From A the
positive going voltage is. transferred and added to that
appearing at B, and thence back to V2 grid via C.
The further increase in current in V2 results in a
further rise in cathode potential. This is the
" bootstrap " action, for because of the coupling via
C1, the resultant positive -going output voltage is very
much greater than the positive going voltage initially
developed across R1.
It will be noted that any change in voltage across
R1, i.e. between A and B, will be applied between V2
grid and V2 cathode. V2 therefore acts fully as an
amplifier without negative feedback and not as a
cathode follower. The period which must elapse
before the circuit resets is dependent on the time
constant of the grid circuit of VI (principally C2R3).
When VI grid approaches the cathode potential, VI
again conducts, thus continuing the action.

Vacuum Encapsulating Plant
SHOWN in the illustration is a self -contained plant
developed primarily for vacuum encapsulation of radio
and electronic components. This model, the Type
VP200, consists of a cylindrical work tank assembled
alongside a control unit in which is housed the motor driven vacuum pump, low- voltage mains transformer,
d.c. rectifiers, silica gel air driers, vacuum gauges and all

Self-contained plant for vacuum impregnating and encapsulating radio and electronic components.
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switches and controls necessary for the operation of the
plant.
Two conical- shaped hoppers are mounted on top of
the work tank in which the epoxy or polyester " potting "
resins are mixed, two being provided so that mixing can
be done in one while the other is being poured into the
moulds. Each hopper holds about 80 fluid oz of resin
and is independently evacuated, heated and thermostatically controlled. Mixing is effected by a rotating vane
driven by a variable -speed motor and mounted on a
swinging arm so that the vane can be dropped into either
hopper.
Access to the work tank for "loading" is by means of
a domed end -door secured by six quick -action clamps.
The tank is hermetically sealed when the door is closed
and can be evacuated down to lmm Hg in a little over
5 minutes. A 9 -in glass inspection window enables the
various moulds to be positioned below the pouring
nozzles and the filling process observed and controlled.
Inside the work tank is an electrically heated and
thermostatically controlled work turntable on which the
moulds are placed. It has about 600 sq in of work space
and will carry 240 lb of distributed load. It is rotated
by means of a handwheel on the control unit.
Eventually it is proposed to produce the plant in
various sizes and work is ix hand on automatic plant
for high rates of production. Further details can be
obtained from Pipework and Engineering (Bristol), Ltd.,
Stanley Street South, Bristol, 3.

Talking Books-Tribute is paid in the annual report
of the Royal National Institute for the Blind " to
the two thousand amateur radio and sound recording
enthusiasts throughout the country who render such
magnificent help in servicing the [talking book]
machines." Reference is also made to the voluntary
transcribers who add each year some 1,000 Braille
volumes, each hand embossed, to the students' library.
Among them are a number of radio textbooks. These
are, of course, in addition to the regular supply of
mechanically embossed periodicals and books maintained
by the Institute.
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IMPEDANCE

Omnis definitio periculosa est
(Every definition

is

dangerous)
By

ERASMUS

IT is quite a thought that after 25 years of Cathode

Radiation such a basic and elementary subject as impedance can still be found which (a) has not previously
come under the beam, and (b) is sufficiently controversial. Yet so it is.
What started it off was my discovery that the
meaning of impedance could provide material for
argument in the pages of the Journal of the Institution
of Electrical Engineers to a degree that the correspondents became quite heated-one might almost
say personal -while other and cooler minds found
in it an occasion for a vivid display of incomprehensible mathematics, bringing in such apparently
(to me) unrelated matters as entropy and explosion.
Admittedly the subject discussed was actually
negative impedance, but it began in the very first
paragraph with the British Standard definition*
of impedance:
" The ratio of the r.m.s. electromotive force in a
circuit to the r.m.s. current which is produced
thereby. Symbol: Z."
R. O. Kapp, Emeritus Professor of Electrical
Engineering, University College, London, has said
that physicists (in contrast to philosophers, who
begin with names for their concepts before they
have agreed on what the concepts themselves are)
begin with precise concepts, then define them, and
lastly standardize names and symbols for them. And,
this being so, the definition is not quite as important
as we thought it was, since it is needed more for
identification of a concept which we are all supposed

Fig. I. (a) is a
(R

=^1

c/

particular

kind ofimpedance that
is obviously independent

of frequency.

Though this
is less obvious with (b), it
too amounts to exactly
the same thing.

(a)

(b)

to have agreed upon beforehand than as a watertight
and precise statement.
This view may not be universally accepted, but
even if it were there would still presumably be
agreement that definitions ought to be made as
precise as reasonably practicable. The B.S. definition
of impedance, however, is so brief that one wonders
whether it is really as general as it appears to be or
whether various restrictions not mentioned must
be taken as read. Does it apply to e.m.fs and currents
of any waveform? In non -linear circuits? Under
transient as well as steady-state conditions? Because
it is in a context of general electrical engineering,
in which restrictions on some or all of these things
are often assumed, one (as I say) wonders.
But then the term " r.m.s." twice inserted, strikes

" CATHODE

RAY"

the eye. We may be prepared to believe that detailed
conditions might be left out of such definitions, on
the ground that they are so commonly assumed that
including them would look pedantic, as well as
putting up the price of the publication. But the
definers would hardly throw in an expression like
" r.m.s." without due thought, just to give their
work an air of distinction. And if this definition were
meant to be confined to cisoidal waveforms (that is
the currently favoured term, I believe, embracing
pure sine or cosine forms) there would be no point
in limiting it to r.m.s. values-peak values, or any
fraction or multiple thereof, would do just as well,
since any factor applying to both e.m.f. and current
would cancel out on taking the ratio. Therefore,
giving the definers the benefit of serious doubts
raised on other occasions and assuming they were
rational beings, we can infer that their definition of
impedance is valid for any waveform.

Principle of Dependency
Your first reaction to this may be the same as
mine was-to object. " Why " you may exclaim,
" most circuits would have quite different impedances to the separate components of, say, a
square-wave e.m.f., so the value of Z would depend
on what the waveform happened to be " But after
a little thought we can meet this objection with the
retort " So what ? " For even where the waveform
is purely cisoidal and the details of the circuit are
fully specified, its impedance is still (apart from a
few special cases such as in Fig. 1) quite unknownit depends on frequency. The principle of dependency having already had to be conceded, why worry
because Z depends also on waveform? And having
given way so far, surely no one is likely to make a
stand against impedance being allowed to depend
on yet another parameter of the applied e.m.f.amplitude. So there is no need to bar non -linear
circuits such as iron -cored coils.
Transients are different, though. An r.m.s. value
being by definition not an instantaneous value, it
implies a steady state.
So, if I interpret the collective mind of the relevant
B.S. committee aright, their definition of impedance
holds for any waveform and any circuit, but not for
!

!

transients.t
Offhand, I suspect that not many people in our
field take much advantage of this liberal interpretation of impedance. For one thing we seldom
have the equipment for measuring the true r.m.s.
values of signals. And we tend to regard impedance
as a function only of frequency and to analyse noncisoidal waveforms into their Fourier components
for separate consideration. (We shall see one reason
why in a minute.) I'm not very well up in high-power

*B.S.205: Part 1: 1943, Definition 1282.

tThis appears to hold good on the other side of the Atlantic, for
Radio Engineering Handbook," 5th edition (1959)
p. 1 -107, defines impedance in practically the same way as B.S., and
goes on to apply it specifically to non-cisoidal e.m.f. and current.
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Henney's

radio transmitter practice, but perhaps in that sort
of work -and anywhere in which bolometers and
other heat -operated measuring instruments are
is useful to know the impedance of a
used
circuit to a given non -cisoidal e.m.f. for calculating
how much heating current will flow therein.
The next thing is to point to the distinction between impedance (as hereinbefore defined) and
impedance operator. I might have hesitated to do
this, feeling that it verged on insulting the intelligence, had it not apparently been one of the causes
of the confusion in lour. I.E.E., in spite of its high class professional standing. So it must be emphasized
that impedance, according to the B.S. definition, is
just a number of ohms, which by itself reveals
nothing of the phase angle between the e.m.f. and
current. That comes as a separate piece of information. And right away that restricts one to cisoidal
For unless the
waveforms and linear circuits.
e.m.f. is cisoidal and the impedance is linear, the

-it

of E can be found by multiplying I by the impedance
Z. But that leaves the phase relationship unknown.
If the angle ¢ is also given, we have the whole story
(for one particular frequency). Mathematical minds
like to think of the process of arriving at the full
information about the e.m.f. as operating on the
current vector by the complex impedance operator
Z (in heavy type to distinguish it from Z), specified by
Z and ß combined. What this operator does to I in
order to arrive at E is to alter its length (multiplying
it by Z) and to rotate it positively (anticlockwise)
through the angle 0.
One way of specifying Z is by what are technically
called its modulus and argument; in other words, the
magnitude Z and the phase angle of the vector, E
relative to the vector I, usually denoted by 0. (If I
leads E, as it does in a capacitive impedance, ¢ turns
out to be negative.) For example, Z might be 700 S2
L +40 °. This is the polar presentation, because it
uses polar co- ordinates -radius and angle.
But angles don't fit directly into algebra; nor on
squared paper, which is made for cartesian coordinates-x and y. The only angle that can be said
to fit into ordinary algebra is 180 °, because that can
be represented by a minus sign. It reverses the
direction along a scale of numbers, say the x axis of
a graph. What is called complex algebra extends this to
include right angles. Quantities to be measured along
they axis are distinguished from those along the x axis
by the prefix j. This scheme provides two dimensions,
so that a distance can be specified in any direction on a
graph and not only along one axis, by prescribing the
appropriate numbers of units to be taken horizontally
and vertically. So this is an alternative two-part
specification for an angle. In the case of impedance,
the x distance is what we know as resistance, and the
y distance as reactance (Fig. 3). And so we have the
well -known relationship
Z= R -{-jX
(It may be a little confusing for beginners that the
symbol for reactance, which is measured along the
y axis, is X; but that is just one of those things to keep
them alert!)
Quite often one does actually measure impedance
by measuring X (or L and C, which are related to it)
and R, in which case this second form is obviously
appropriate. Sometimes there is a need to change
over between it and the first. Tan ¢ is X/R, so ¢
is the angle whose tangent is X/R (written tan -'X/R)
and can be found, knowing X and R. And our old
friend Pythagoras, looking at Fig. 3, tells us that
-

Fig.

2.

The

familiar

vector method of representing the phase difference between e.m.f. and
current.

Showing how a
distance Z can be set offf
at any angle on squared
paper
(not primarily
angles).
adapted for
y - axis
or
Vertical
measurements (X) are
distinguished from horizontal or x -axis (R) by
the prefix j.
Fig. 3.

-Y

-a

different waveresulting current has -in general
form. And unless the current and voltage waveforms
are identical it is not possible to identify the phase
difference between them. And just knowing Z
without its phase angle is seldom enough.
It is true that it does enable the current to be calculated, given the e.m.f., in the same manner as in
" Ohm's law ":
I

Or the inverse:

=

E
Z

E = IZ
And it is true that the impedance of a loudspeaker
is often given just in ohms. But one can't calculate
the power an amplifier can deliver to it without knowing or at least assuming its phase angle, ¢.
There are quite a lot of different ways of taking
account of ¢. They are explained in any worth-while
book on a.c. theory, and all that is needed here is a
few words on the impedance operator. It is a mathematical concept, in contrast to impedance, which is a
physical concept. It ties up with the representation
of cisoidal currents and voltages by vectors (though
physically they are not vector quantities, in circuits,
anyway). For example, Fig. 2 represents the e.m.f. E
in a circuit and the current I due to it. The value
96

= \/(R' + X').
With the further help of trigonometry it is possible
to work in terms of á and Z even on a cartesian
framework. Sin 0 is X/Z and cos ¢ is R/Z, and Z
= R + jX. Putting these together we get
Z

Z

=

Z(cos

+ j sin

¢)
is the magnitude of the
(Continued on page 97)

In this, where Z of course

Fig. 4. If the length of
the radius is I unit, its
horizontal and vertical
components are numerically equal to the cosine
and sine of the angle ¢.
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Fig. S. Looking from R,
the generator appears to
be a negative resistance
(not an ohmic one in this
case!) because l is flowing against the voltage
across R.

impedance, its phase angle is given in along -and -up
terms by (cos ç -F j sin ç). This can perhaps be
seen even more clearly in Fig. 4, where a radius is
drawn of length 1. The lengths of the two other sides
of the right -angled triangle are, by trigonometrical
definition, equal to cos ç and sin ¢. So " cos ¢ + j
sin ç" means "move along a distance equal to cos ¢
and upwards a distance equal to sin ç (downwards if
sin ¢ happens to be negative)" and the total result
is a unit- length radius rotated from the x axis position
through the angle 4,. Multiplying (cos ¢ + j sin 4')
by the number Z gives an operator which multiplies
the unit radius by Z as well as rotating it through ¢.
The whole operation is what is meant by Z. If used
on an I vector the result is an E vector.
There is a fourth mode of expression which is quite
often useful, but which is much less easily explained.
In fact, it looks at first sight quite nonsensical,
and if I explained it on the same elementary level it
would leave no room for any more about impedance,
so I will merely mention that an alternative mathematical form for (cos 4, + j sin ¢) is eld. It is derivable
from the series forms of e1, sin 4, and cos ¢. Besides
its welcome brevity, it is handy where multiplication
or division has to be done, because those operations
are performed simply by adding or subtracting
indices.

Negative Impedance

exceptionally in exact phase or antiphase with the
e.m.f. So if one connects to a " black box " and
finds that current flows out of it-i.e., from its
positive terminal -but not exactly 180° out of
phase with the voltage, we may be tempted by analogy
with negative resistance to call the contents of the
box a negative impedance. It sounds plausible, but
does it fit what has already been agreed about
impedance?
The B.S. definition takes no account of the signs
or directions of the e.m.f. and current whose ratio
is declared to be impedance. So no sign attaches
to that impedance. It is just a number of ohms
the ratio of a number of volts to a number of amps.
Why is this, seeing that it is common practice to
give a sign to resistance to show whether it is taking
or delivering power, indicated respectively by positive and negative conventional direction of current
in relation to applied e.m.f.? There is a very g3od
reason. The current through an impedance, except
when that impedance is a pure resistance, is neither
exactly in phase nor antiphase with the e.m.f., so
its relationship with the e.m.f. cannot be indicated
simply by + or . During part of each cycle the
current is flowing with the e.m.f. and during the
remainder against
whether the impedance is
on balance a load or a generator. Fig. 6 shows
examples of both, in waveform and vector representations.
" Very well then," the negative-impedance advocate might say; " let's define negative impedance
as impedance in which the resistive component is
negative. What's wrong with that ? "
Well, it would certainly seem to be the most
logical definition. But one or two difficulties arise.
First, we are obliged to say what we are going to
do about impedances which on this basis are neither
positive nor negative: pure reactances. Impedance
being an all- embracing term, including pure reactances and resistances, this lands us with an anomaly
for a start. The fog thickens when we consider
that reactances themselves are conventionally either
positive or negative. In Fig. 6(b) the resistive component is negative and so is the¡ reactive component.

-

-

it-

Lastly we come to negative impedance; is there such
a thing? Apparently feelings run high on the question.
I'll try to put it objectively. We start with resistance,
which is anything that needs an e.m.f. to drive current
through it in phase with the e.m.f. -which means
that the current always goes through it from positive
terminal to negative. It absorbs power from the
source or generator of the e.m.f. This is the situation
viewed from the generator and looking into the resistance, which is a load on it. But suppose we turn
F
round and look from the load into the generator. (a)
We see that the current is flowing through it from
negative to positive (Fig. 5). This, being the reverse
of what we saw when looking at the load resistance,
is logically called a negative current, and so the
resistance we are looking into must be a negative one.
That is quite a useful concept in connection with
positive-feedback amplifiers, which when connected
to suitable loads can generate alternating currents, or
at least reduce load resistance already present. It is
logical and convenient to regard such amplifiers as (b)
negative resistances. True, the practice has its little
pitfalls, which ran to two instalments of " Cathode
Ray " in January and February 1957. But I don't
know of anyone who seriously objects to this concept
in principle.
It is when the concept is extended to the wider
range of impedance, as is sometimes done in America
Fig. 6. Unless an a.c. is exactly in phase or antiphase
at least, that objection is aroused. I would expect
with the e.m.f. there are parts of every cycle when it is
flowing' with and against the e.m.f, whichever way the net
the argument for negative impedance to arise from
power flows.
the fact that the current in an a.c. circuit is only
WIRELESS WORLD, FEBRUARY 1960
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The latter would be positive if ¢ were more
than 180 °. That real confusion arises from this is
demonstrated unintentionally by Dr. B. R. Myers,
who speaks up in lour. I.E.E. for negative impedance, when he says " The only time I have seen

the term ' negative impedance ' misused is in connection with impedances whose real parts were
negative. The latter are negative impedances only
when their imaginary parts are negative reactances."
(" Real " and " imaginary " refer to resistive and
So here we
reactive components respectively.)
seem to have quite a different idea of negative
resistance-one in which the reactive part is negative (capacitive). An arguable one, I suppose; but
I should have thought that on the whole the direction of power flow was more important than whether
the reactive part was positive or negative. One
would, I think, tend to regard negative impedance
as an extension of the idea of negative resistance
rather than of negative reactance (which one more
often calls capacitive reactance).
Not only do the negative -impedance advocates
have to choose between one or other of the component parts of impedance to decide the sign of
the whole (and probably divide into two schools
of thought about it); they upset existing definitions
and conventions, which sensibly (it seems to me)
to a complex
take the line that attaching a + or
quantity is an over-simplification, and it is better
to use either the simple ratio (as in the B.S. definition)
or go the whole hog by specifying the actual phase
angle (as in the various forms of the impedance
operator).

-

Condemnation
I therefore side with Mr. M. O. Williams, who

first raised the matter by condemning " negative
impedance." As for the consortium of B.B.C.
brains who intervened, I'm so far from understanding their mathematical reasoning and its somewhat

bizarre conclusions that I'm not even sure which
side they finally come down on. It consoled me
considerably to learn that my bewilderment was
shared by no less an authority than Prof. Kapp.
But I suspect that as regards negative impedance
they too are agin' it.
Further research into American literature (especially three articles by E. L. Ginzton in Electronics,
July-Sept. 1945) has led me to suspect that the
interpretation which Mr. Williams (presumably)
and I (certainly) put on the quoted remark of Dr
Myers was quite wrong, and no wonder, for it
seems that Dr. Myers and the few (let us be optimistic!) who take the same line about negative impedance have been as naughty as motorists who
take a sudden turn on a crowded road without
warning. Ignoring the long established convention (in U.S.A. as well as G.B.) that positive reactance means inductive reactance and negative
means capacitive, they use the term negative reactance to mean a reactance which is either inductive
or capacitive but varies with frequency like the
Their " negative inductive reopposite kind.
actance " increases directly with frequency but is
capacitive (negative by standard convention, with
current leading e.m.f.) and their " negative capacitive reactance " increases inversely with frequency
like an ordinary capacitive reactance but is inductive
(positive by standard convention, with current
lagging e.m.f.). And " negative impedance " covers
these elements along with negative resistance. The
spokesmen for this curious perversion have not
been remarkable for the openness and lucidity of
their expositions, but as well as I can make out the
foregoing is the basis of their creed.
By way of illustration I have been trying hard
to think of any small arbitrary departure from
common usage which would naturally tend to cause
more confusion, but have had to give up. Perhaps
that is the most sensible thing to do with the negativeimpedance sect.

FEBRUARY MEETINGS
Tickets are required for some meetings; readers are advised therefore to
communicate with the secretary of the Society concerned.
9th.
Brit.I.R.E." Drift correction
LONDON
2nd. I.E.E." Development of the of d.c. amplifiers " by D. Leighton
formulas of electromagnetism in the Davies at 6.30 at the London School of
M.K.S. system" by Dr. P. Vigoureux Hygiene and Tropical Medicine, Keppel
supported by " The choice of basic Street, W.C.1.
dimensions in electromagnetism " by
9th. Radar & Electronics Association.
P. C. M. De Belatini at 5.30 at Savoy
Transistors today and tomorrow "
Place, W.C.2.
by E. Wolfendale (Mullard) at 7.30 at
Electronics the Royal Society of Arts, John Adam
I.E.E. -Medical
5th.
Group discussion on " Computers in Street, W.C.2.
medical use " opened by Dr. R. A.
17th. I.E.E.-Faraday Lecture on
Buckingham and Dr. J. M. Tanner at " Electrical
Machines " by Professor
6.0 at Savoy Place, W.C.2.
M. G. Say at 6.0 at Central Hall, Westminster, S.W.1.
5th. Television Society.-" Automatic
control systems in television receivers "
17th. British Kinematograph Society.
by K. E. Martin and P. L. Mothersole
Modern television studios " by
the
at
7.0
at
Labs.)
Research
( Mullard
W. H. Cheevers (Associated-Rediffusion)
Cinematograph Exhibitors' Association, at 7.30 at the Colour Film Services Ltd.
164, Shaftesbury Avenue, W.C.2.
Theatre, 22 -25, Portman Close, Baker
Street, W.I.
on
"
Present
8th. I.E.E. -Discussion
Institute of Navigation.19th.
views on ground -wave propagation"
opened by G. Millington at 5.30 at " Space navigation " by Dr. J. G. Porter
(Royal Greenwich Observatory) at 5.15
Savoy Place, W.C.2.

-"

-"
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at the Royal Geographical Society, 1,
Kensington Gore, S.W.7.

-"

The sounds of
19th.
B.S.R.A.
music " by Dr. W. H. George at 7.15 at
the Royal Society of Arts, John Adam
Street, W.C.2.
22nd.

I.E.E. -Discussion on " Are

we making the best use of research resources?" opened by L. Rotherham at
5.30 at Savoy Place, W.C.2.

23rd. I.E.E. -Discussion on " Courses
for electrical technicians " opened by
Professor M. W. Humphrey Davies at
6.0 at Savoy Place, W.C.2.
23rd.

Society of Instrument Tech-

nology.-" Back -scatter method

of wall

thickness measurement " by D. F. White
and L E. Taylor and " Ultrasonic
resonance method of wall thickness
measurement " by M. V. James at 7.0 at
Manson House, 26, Portland Place, W.1.
24th. Royal Society of Arts.-Trueman Wood Lecture, " The exploration
of outer space " by Professor A. C. B.
Lovell (Manchester University) at 2.30
at John Adam Street, W.C.2.
WIRELESS WORLD, FEBRUARY 1960

FEBRUARY MEETINGS (contd.)

-"

of
Applications
24th.
I.E.E.
microwaves " by Professor A. L. Cullen
at 5.30 at Savoy Place, W.C.2.
The unification
24th.
Brit.I.R.E.
of electronic clinical instruments " by
Dr. F. D. Stott at 6.30 at the London
School of Hygiene and Tropical Medicine, Keppel Street, W.C.1.
Science
25th. Television Society.
on television " by A. J. Garratt (International Scientific Research Exhibitions) at
7.0 at the Cinematograph Exhibitors'
Association, 164 Shaftesbury Avenue,
W.C.2.

-"

-"

BIRMINGHAM
Institution of Production
17th.
The application of comEngineers.
puters to production control " by R. G.
Hitchcock at 7.0 at the James Watt
Memorial Institute.

-"

BOURNEMOUTH

8th.
Association of Supervising
Television enElectrical Engineers.
gineering" by a member of Southern
Television at 8.0 at the Grand Hotel,
Firvale Road.

-"

BRISTOL

24th. Brit.I.R.E." Industrial magnetic recording and playing machine
design " by J. Elliot at 7.0 at the School
of Management Studies, Unity Street.

Two Trix

models

CARDIFF
Low noise, low
10th. Brit.I.R.E.
drift d.c. amplifiers " by V. L. Devonald
at 6.30 at the Welsh College of Advanced

-"

PROVED
and

Technology.
25th. British Computer Society." Basic principles of programming.-part
II, by Dr. R. J. Ord -Smith (S.T.C.) at
6.30 in the Small Shanlon Lecture
Theatre, University College.

IMPROVED
COLUMN TYPE
LOUDSPEAKER
An all-round improve-

HALIFAX

Association of Supervising
3rd.
Electrical Engineers.-" Transistors " by
a member of G.E.C. at 7.45 at The
Crown Hotel, Horton Street.

ment in acoustic efficiency, permitting smaller powered amplifiers
.. a distinct directional
fiat beam effect extending coverage while
sharply reducing reverberation and feedback
One Trix
effects.
column replaces with
greater efficiency a large
number of normal
with
units
speaker
a corresponding reduction in installation
For all sound
costs.
superb
installations
clarity of reproduction
is assured for both
speech and music.

HULL

British Computer Society.10th.
" ERNIE the electronic random number indicator " by W. E. Thomson (Post
Office Research) at 7.30 at the Hull
Commerce, Samman
of
Chamber
House, Bowlalley Lane.

LIVERPOOL

Brit.I.R.E." Distribution of
2nd.
sound and television by wire " by A. W.
Mews, at 7.0 at the University Club.
MALVERN
Brit.I.R.E.-" Electronics in
2nd.
medical and biological research " by
W. J. Perkins at 7.0 at Winter Gardens.

Write for detailed technical information.

MANCHESTER

Brit.I.R.E." Acoustics in
4th.
modern buildings" by E. S. Benson
at 6.30 at Reynolds Hall, College of
Technology, Sackville Street.
22nd. Institution of Production EngiRadio in space research " by
neers.
Dr. J. A. Saxton at 7.15 at Reynolds
Hall, College of Technology, Sackville
Street.

-"

RIBBON
MICROPHONE

Now smaller, this new
design gives improved
performance, minimizing feedback effects
NEWCASTLE -UPON -TYNE
British Computer Society.- while improving fre2nd.
" Data transmission in relation to com- quency response and
puters and data processing systems " by sensitivity.
W. S. Ryan (G.P.O.) at 7.0 at the University Computing Lab., 1 Kensington Model G7823 is complete with screened conTerrace.
Instrumentation nector plug and locking
10th. Brit.I.R.E.
at
ring and beautifully
in rocket propulsion " by R. E. Ross
6.0 at the Institution of Mining and finished in satin chrome.
Mechanical Engineers, Neville Hall, A silent switch adaptor
Westgate Road.
G7819 is also available.

-"

OXFORD

Marconi Antenna"

is the name given

obelisk recently unveiled by
Marconi's widow in the grounds of
Permindex, the new world trade centre
in Rome. Fifteen bas -relief panels depict
incidents in the life of Marconi. A
miniature gold reproduction of the obelisk
and a diploma will be awarded each year
from 1960 by the Centre to the person
making "the greatest contribution to the
progress and development of the ideas
and discoveries of Guglielmo Marconi, in
any field of human endeavour"
to

this
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Association of Supervising
16th.
Electrical Engineers.-" Radio astronomy " by Dr. A. D. Petford (Oxford
University, Observatory Section) at 8.0
at the Employment Exchange.

SHEFFIELD
1st.

Society of Instrument Tech-

nology.-" Feedback -the principle

of

control" by R. S. Medlock (president)
at 7.0 at The University, St. George's
Square.

THE TRIX ELECTRICAL CO. LTD.,
-5 MAPLE PLACE. LONDON W.I.
1

WOLVERHAMPTON
Electronic read10th. Brit.I.R.E.
ing " by I. W. Merry at 7.15 at College
of Technology, Wulfruna Street.

-"

Tel: MUSeum 5817 8 lines,
Grame: Triandio Wesdo London
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What's in a Name?
AN area secretary of the Association
of Radio and Electronic Engineers
takes me to task for calling those who
repair our sound and television sets
servicemen.
" This," he writes,
" seems to fit with milkman and lavatory man." He would prefer service
engineer. Well, I'm the last person
ever to hurt anybody's feelings if I
can help it; but I think he's quite
wrong in suggesting that there's anything derogatory about "man."
Think, for instance, of sportsman,
Government spokesman, nobleman,
chairman and so on. Myself, I've
no objection at all to being called a
writing man. "In France the people
who see to sound radio and TV sets,
record reproducers and the like are
called dépanneurs, which means
simply those who put right pannes,
or break -downs, and no one is
offended by the term. I know, of
course, the modern tendency is to use
high -falutin titles; the rat catcher is
a rodent operative, the dustman a
refuse collector and even office boys
are now " junior male management
trainees "!

success. There's no doubt that corporate members of our senior
engineering institutions are engineers,
chartered engineers in fact. But
that by no means exhausts the list. I
think I'd say that an engineer is one
whose high qualifications, long learning and wide knowledge of his particular branch fit him to originate, to
design, to co- ordinate and to direct.
That, though, may be found too
sweeping by some. To come back
to the world of wireless, an alternative to " serviceman " might be
" service technician," but that seems
to me rather too much of a mouthful.
If any readers care to send suggestions, they'll be most welcome.
I'd be only too happy to find a concise term that is acceptable all round
and doesn't cause any hackles to rise
and at the same time isn't too pretentious. Give me that and I'll erase
" serviceman " from my vocabulary.

follow this excellent example. Few
things are more exasperating than to
find when some indispensable component in an expensive piece of
apparatus packs up that replacements
are no longer available. I expect
most of us have had the sad experience. Well done, Bulgin's; that can't
happen with your products.

Non-standard Colour
Coding

THE I.E.E., I'm glad to see, has
issued a warning about imported
apparatus provided with triple flex
leads which don't conform to our
standard colouring. I'd no idea that
so many different systems were in
use on the Continent until I read an
article on the subject by Philip
Honey in Wireless & Electrical
Trader. Germany uses red- covered
earth leads, but in Holland they are
grey, in Belgium black and in Switzerland yellow. Phase leads can be
No " Out-of-Stock" Here
red, yellow or blue in Belgium, grey
THOSE well-known component (as a rule) in Germany, and any
manufacturers, A. F. Bulgin & Co., colour but red or grey in Holland.
have just made a rather remarkable Neutrals are usually grey or black,
announcement. Under the heading though in Holland they're red. Well,
" Continuity of Supply " they state : there's a fine mix -up for you! I
" Tools are stored and maintained suppose that apparatus imported
Hard to Define
for the future replacement of com- from Germany with its red earth and
It's not an easy business to define ponents shown in all our catalogues grey phase leads is by far the most
the meaning of " engineer " as the during the last 25 years." Now, that' dangerous, for if a 3 -pin plug were
word is used in this country. Lots really is the stuff to give the troops connected in our fashion to the leads,
of people have had shots with varying and I hope that other makers will all metal parts that should be earthed
would be at the full mains potential.
But Grundig (Gt. Britain) Ltd. have
already announced that the colour
"WIRELESS WORLD" PUBLICATIONS
codings of all their machines with
Net
By
3-core mains leads conform to the
Price Post
standard British practice.
RADIO DATA CHARTS, R. T. Beatty, M.A., B.E., D.Sc.
Any dealer should verify that the
11/6
10/6
Revised by J. Mc. G. Sowerby, B.A., A.M.I.E.E. 5th Edition
colours
mean what they suggest to
RECEIVING
EQUIPMENT.
W.
T.
Cocking,
TELEVISION
British eyes before putting imported
30/- 31/9
M.I.E.E. 4th Edition
apparatus on sale, and purchasers
TRANSISTOR A.F. AMPLIFIERS. D. D. Jones, M.Sc.,
and R. A. Hilbourne, B.Sc.
21/21/10
would be well advised to obtain an
LONG -WAVE AND MEDIUM -WAVE PROPAGATION. H.E.
assurance on this point. As it is, a
4/6
Farrow, Grad.I.E.E.
4/10
number of people have received
RADIO CIRCUITS: A Step -by -Step Survey. W. E. Miller,
shocks, though I'm happy to say
M. A. (Cantab.), M.Brit.I.R.E. Revised by E. A. W. Spread15/15/10
that no fatalities have been reported
GUIDE TO BROADCASTING STATIONS. 12th Edition ...
3/6
4/and I sincerely hope they won't be.
PRINCIPLES OF TRANSISTOR CIRCUITS. S. W. Amos,
B.Sc. (Bons.), A.M.I.E,E....
21/- 21/11
...
...
...
...
...
Approved Electrical
MICROWAVE DATA TABLES. A. E. Booth, M.I.R.E.,
27/6
Graduate I.E.E.
28/8
Appliances
PRINCIPLES OF FREQUENCY MODULATION. B. S.
IT'S good to read that after discus21/Carries
21/10
...
sions extending over a considerable
A complete list of books is available on application.
time the electricity supply industry,
Obtainable from all leading booksellers or from
ILIFFE & SONS LTD., Dorset House, Stamford Street, London, S.E.1
the British Electrical and Allied
Manufacturers' Association and the

.
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British Standards Institution have
formed a provisional board to
manage a national organization for
the approval of domestic electrical
appliances. The board has been instructed to organize as quickly as
possible machinery for safeguarding
the British public by approving electrical appliances and publishing lists
of those approved.
All approved
goods will carry a distinctive mark.
The scheme is open to all domestic
electrical gear manufactured here or
imported, and one of the aims is to
encourage people to buy only
approved goods bearing the special
mark. A pity that the plan wasn't
Li force before those appliances
whose triple flex leads don't conform
to our standard were imported.

::7'r
DECADES OF ...a.........

EXPERIENCE
.,.
.:::

.:..

::::j

F.M. in France
WRITING from Aylesbury,

.. ..

:..
...
..

reader
tells me that he has been able to
receive the f.m. transmissions from
Caen ever since they started, and that
he has noticed the poor quality to
which I referred a month or two ago
in these notes. I'd have been inclined to put the shortcomings down
to multi -path reception but for the
fact that he writes that he regularly
receives some of the West German
stations and that the quality of their
List No. J.36
List No. J.2
List No. J.35
transmissions is superb. His view is
that the French broadcasting en- A small selection from our compreloudspeakers, microphones, light telegineers are so enthusiastic to push hensive range of jacks, suitable for the
phones, tape recorders and speech/
the volume up that they're apt to connection of equipments such as :sound apparatus. Conforming to B.S.666.
over modulate. But the cause of the
trouble could easily be in the links,
radio or cable, between studios and
transmitters. Anyhow, as I mentioned before, many French listeners
are so dissatisfied with the quality
that f.m. receivers are much less
common than had been expected.
a

PLUGS AND JACKS

T V Hazards
UNTIL

doctor friend showed me
I'd no
idea that watching the TV screen
could be so hazardous an occupation!
It appears, though, that prolonged
viewing from a chair of the wrong
height, or lounging in an easy chair
as you watch can bring on pains in
the neck and cause damage to veins
and arteries. I'll admit that certain
items can themselves be pains in the
neck -or would be if you were compelled to watch them. There are
about half -a -dozen other dire perils
to the human frame included in the
article. But I was relieved to read
they are not serious threats provided
that you don't view to excess, wear
tight garments or sit in slouchy
attitudes. Anyhow, I shall use my
set as hitherto and risk it.
a

a recent issue of The Lancet
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List No.

P.215

List No.
List No.

P.538 /Chrome
P.539/Gold

Three general purpose jack -plugs con -

forming to B.S.666., P.538 is designed
for use with screened concentric or co-

A.

F.

Plated

List No.

P.38

axial cable. All types may to ordered
to :- 6.0 mm 0 size for use with con -

tinental equipment.

BULGIN & CO. LTD., BYE -PASS ROAD, BARKING, ESSEX
Telephone: RIPpleway

5588 (12

lines)
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by other substances they already had, power in order to extend the range
namely gold, silver and certain alloys of the transmitter. This could not be
IN many textbooks on elementary which had already been given the done at Marconi House without
electricity and magnetism we are told generic name of electrons simply be- causing further interference with
that when the ancient Greeks rubbed cause they glittered or, as we should the Air Ministry receivers neara piece of what they called electron, say, reflected or re- radiated electro- by. Also, of course, the aerial on the
they found it produced what we to- magnetic waves in a certain band of roof of Marconi House and the
day call electrostatic effects. From the spectrum which we call light transmitter in the building were only
lent by Marconi's.
other sources we learn that two waves.
thousand years later Dr. William
To get at the exact meaning of the
Gilberd, of Colchester, demonstrated word electron we split it up into its
this effect to Queen Elizabeth I by component parts elec -tron, the first Learned Lucubrations
rubbing a piece of amber on her silk part being part of the Greek word OUR sister
journal, until December
stockings.
elector meaning dazzling (and ump- 1959, Electronic
& Radio Engineer,
Now this explanation is all right teen synonyms). The suffix " tron," and
now Electronic Technology, has
as far as it goes but the trouble is as we were told years ago in the
a career rather like that of a
that it does not go far enough. None pages of Wireless World by the late had
star in the matter of
of the textbooks, as far as I am aware, L.
H. Bainbridge-Bell*, means Hollywood
nominal
go on to explain that long before the agency by which a thing is divorced inconstancy, but it has never
from any of the prinThales, of Miletus, discovered the brought about. In English, except ciples withitself
electrostatic properties of amber, it in the case of thermionic valve in October,which it started its career
had been given the name of electron nomenclature, we write " tron " as Experimental1923, under the title of
Wireless. Indeed, so
because it had been observed that it " tre " as in theatre, which simply far from
question of divorce arisexhibited what we today would call means a place which enables us to ing in itsany
career, it was quite early
electromagnetic properties. In short, view (a play, etc.).
(September, 1924) joined in marriage
it was called electron because it ex* Letter to the Editor, April 1947.
with
another
journal, Wireless Enhibited electrical properties; and the
gineer which, as in the case of many
contrary, that the electrical properties
marriages, eventually ceased to be
it exhibited were so-called because its Is History Bunk ?
the nominal junior partner.
name happened to be electron is not
I well recollect discussing with the
NOWADAYS it has become fashiontrue.
Before you all seize your pens and able to believe that it was the Duke late P. K. Turner, at one time editor
the merits of a new
bottles of HSO, to write vitriolic of Richmond rather than Richard III of the journal,
tuning unit which had been marketed
letters to the Editor saying " Free who caused Edward V and his for
the purpose of enabling a simple
Grid must go," I would ask your brother to be bumped off. This is
indulgence while I amplify my re- very confusing to those of us who broadcasting receiver to be built with
marks. Most authorities are agreed were brought up to regard wicked the minimum of trouble. A set was
that amber was first brought to Uncle Richard as a nepoticide. We built with this unit, and details pubGreece by foreign traders, most prob- can't do much about all this con- lished in Wireless World (July 1st,
ably the Phoenicians who would fusion but what I think we can do 1925), the designer being a very
member of the world of wirenaturally have their own name for it. is to be sure that we get our own august
Since they spoke a Semitic tongue it contemporary history correct so that less who preferred to hide his light
wouldn't surprise me if it bore some our descendants don't have to un- under a bushel by adopting the
slight resemblance to our own word learn what they will be taught at pseudonym of Wilson.
I had expressed approval of the
amber which is also of Semitic school about things which happen
tuning unit on the grounds that it
origin, being a corrupted form of the in our time.
I am, of course, thinking more of was neat and compact, in striking
Arabic word anbar.
Probably the Greeks would simply the history of radio than of anything contrast to the mass of straggling
have Hellencised the Phoenician else because I recently read some wires and plug-in coils which were
name but they noticed that it had startling statements about the history the curse of sets of those days. P. K.
the same property of " glittering " of the B.B.C. which ought not to go Turner treated my remarks with
Recently a well- withering scorn on the ground that I
or reflecting light as was possessed unchallenged.
known journal has been serial- had not measured the r.f. resistance
izing the life of Gordon of the coil and, therefore, was not
Dr. Gilberd
Selfridge, the founder of what in a position to express an opinion in
demonstrates
used to be called " a certain favour of the tuning unit or
Oxford Street store " in the otherwise.
However, as I told him, he and
days when the B.B.C.'s 2L0
his journal were as far removed from
transmitter was housed there.
The historian said in one of the everyday world of the average
the instalments that the trans- none -too -technical set constructor
fer of the 2L0 transmitter and broadcast listener as a racing
from Marconi House to Sel- car enthusiast from the ordinary
fridge's was effected and a motorist. Yet, of course, were it not
more powerful transmitter for the efforts of the racing motorist,
built because of the coming and the mathematics with which the
into use of more and more pages of Electronic Technology are
valve receivers. The logic of bespattered by the backroom boys
this argument is so fatuous in their learned lucubrations we
that I won't deal with it fur- should never be able to enjoy the
ther except to say that the real comforts of our family cars and
reason for the transfer was domestic sound and television rethat it was desired to increase ceivers.

Why Electron?

102

WIRELESS WORLD, FEBRUARY 1960

FEBRUARY, 1960

WIRELESS WORLD

--lyDesigned to offer the widest possible
range of accurate and reliable measure-

ments at the lowest possible price,
the versatility and usefulness of the
Multiminor is now further extended
by specially designed leads.

°.sil

These

new leads, available at no extra
cost, will accept crocodile clips or

I' RODCLIPS.

The Multiminor takes full advantage of the
possibilities of printed circuit techniques to
achieve outstanding compactness and economy

of weight. The scale is clear and open. The
fine red coloured pointer and effectively
damped movement facilitate easy and rapid
reading.

For use in Radio, TV, Electronics, Motor

Vehicles, domestic appliances, workshop
equipment, you'll find the Multiminor a
great little meter!

MULTIMINOR
Use PRODCLIPS (Pat.No. 748811)

with the Multiminor

These cleverly designed spring loaded insulated prods are the

complete answer to a longstanding problem. Press the
trigger to open, release to
grip. Keep your hands
free no matter how
difficult of access your

test points may be !

15/. per pair

19 Ranges
D.C. Voltage

0- 100mV.

A.G. Voltage

0-

10 V.

Regd. Trade Mark

0 - 2.5 V. 0 - 25 V.
0 - 10 V. 0 - 100 V. List price t9:1 0S.
0 - 25 V. 0 - 250 V
0 - 100
0 - 250

0 -1000

V.
V.
V.

Resistance

0 -20,0000

0 - 1000 V.

Test
Complete
with
and
Crocodile
Clips.

D.C. Current

Leads

0-

Leather case if required

0 - 100,<A
1mA

0 - 10mA 39/-.
0 - 100mA Size: 5) x 31
CA Weight: 1lb.
'

x

1 lin

approx.

MULTIMINOR

FITS THE POCKET

FILLS THE BILL

Write now for illustrated literature to:
AVOCET HOUSE

92-96 VAUXHALL BRIDGE ROAD
VICtoria 3404 (12 .inesl

LONDON, S.W.1

MEMBER OF THE 3ALTAL INDUSTRIES GROUP or COMPANIES
M3112

A
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from

AIRPORTS
111/

to ZYMURGISTS

Multitone
leads in pocket
staff location

Additional Facilities

By far the largest number of hospital
and industrial installations of the pocket
receiver type in this country, and
overseas, are Multitone. Our selective
induction system " Personal Call " is
saving time, money and worry in well over
100 different types of industrial concerns
from airports to zymurgists. (We are
looking for a Quill Manufacturer to
complete the alphabet.)
The new MULTI -CHANNEL equipment
provides over 400 individual channels
using the new flat Receiver (as illustrated).
pTHEeMUrITsON0E

NMI

IMF

ELECTRONIC TRUNCHEON

The Electronic Truncheon is no bigger than
standard equipment carried by guards and serves

the same purpose, but inside there is a transmitter which, when the button is pressed, sends
out a signal. This is picked up by the loop of
wire around the area to be protected. The pulse
is used to operate a small receiver, which automatically switches on any form of electrical
alarm. It can be operated from any point in the
area.

INTERNAL TRANSPORT COMMUNICATION

The Multitone " Personal Call " loudspeaker receiver has been designed to solve the problem
of conveying verbal instructions to transport
vehicles used for handling loads inside a given
area. Messages can be conveyed to all or selected
vehicles from the central transmitter.
MULTITONE INDUCTION SYSTEMS CAN
SOLVE YOUR STAFF LOCATION PROBLEMS:

* Equally suitable for large and small areas or
concerns
1111116.

system of staff location

* Low rental terms
* Virtually no internal wiring

(the 'peep -peep' in the pocket), the only staff location system worth installing
Write or 'phone for further particulars. We can be found in 10 seconds.

MULTITONE ELECTRIC COMPANY LTD., 12/20 Underwood St., LONDON, N.1. (CLErkenwell 8022)
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Photo -

Electric

control...
the simplest system
There is no form of photo -electric control
simpler, easier, cheaper than that with
cadmium sulphide cells. Nothing more is
required than a photocell, a relay and the
power source. If you are designing photoelectric control equipment, or are interested
in any way, you cannot afford to be without
full information. Write to Mullard today for
details of photocells ORP11 and ORP90.

SUPPLY
VOLTAGE

Photocells ORP11 & ORP90
Sensitive-No amplifiers needed.
High Current-Robust relays operated direct.
Non-Polar-Operation from d.c. or a.c.
supplies.
tqf WPM fittfmestrierntonts,

Wide response-Through entire visible
spectrum to near infra -red.

Low Dark Current-Typical light to dark
current ratio 10,000 to 1.

Wide Range of Applications-Flame failure
detection, door opening, automatic lighting
control and industrial on/off control are only a
few of the many possible applications.

Mullard Limited
CII

Mullard House, Torrington Place, London, W.C.1
Telephone : Langham 6633

I I-I s111

Mullard
.WP "

Mullard
GOVERNMENT AND
INDUSTRIAL VALVE DIVISION

MVT368a
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CO -AXIAL CABLES
AND

SURFACEW;

CABLE FITTINGS

OUTLET' UNIT

SPLITTER UNIT

*

t

TIV- FM RELAY AND
COMMUNAL AERIAL SYSTEMS
Produced this high standard rod,..

II

I
1.

CABLE

FLUSH

CONNECTOR

OUTLET UNIT

,m
4

I

Ig

;Z;

i

Backed by years of experience, Teleng is the ONLY
complete range of equipment that enables any size of
co -axial cable system to be built up to any number
of outlets for standard T/V-F/M receivers. Such

CABLE

SIGNAL LEVEL METER

/

---

In

CO -AXIAL CABLES AND CABLE FITTINGS

Single and double screened Cables with or without

OUTLET UNIT

Type S L5

H. F. INDICATOR METER

obligation of any kind.

th.

6 WAY I

UNIT

Type 2

fit.
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TAPPER I

systems have known and measurable performance, and
fully obey P.O. Engineering Department requirements.
Full advice and planning services are available without

i

I I,

,

.

_.

embedded catenary. All Performance Certificated.
All types of indoor or outdoor Splitting, Teeing,
Tapping, Outlet, Junction and Load Units for co -axial
networks.

.Irr'

MEASURING INSTRUMENTS
Mains operated V.H.F.-V.V. for amplifier and repeater

......,

I,

alignment.

Battery operated

Signal

Level

Meters

for system

aZal

ilEA

servicing.
....

f) AMPLIFIERS AND SIGNAL CONVERTERS

Mast Head and Boost amplifiers for all purposes and
any channels, with gains from 12 to 56 db. Band I/
Band I, or Band 3/1 converters with or without AGC
and crystal control.
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'
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REPEATERS
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All types of Repeaters single channel or wide band
with and without AGC and including channel or band

.

Type U 30 0

0 ow 0

DOUBLE CHANNEL AMPLIFIER

combining networks.
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Send for lists-' W.T.' Series for Relay Systems
'U' Series for Communal Aerial Systems

..,

e

Type 12/5A WIDE BAND

REPEATER

TELENG LIMITED TELENG WORKS, CHURCH ROAD, HAROLD WOOD, ROMFORD, ESSEX
Ingrebourne 42901

FEBRUARY, 1960
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DELAYED PULSE
AND
SWEEP GENERATOR
A versatile pulse generator
designed to meet
the need for a comprehensive
instrument covering a
wide range of pulse work. Four
main facilities are
provided: a pre -pulse, a main pulse
delayed on the pre -pulse,
a negative going sawtooth and a
fast rising pulse
formed from a pure line.

BRIEF SPECIFICATION
Period

Delay

Continuously variable from 0.911sec to
1.05sec i.e. 0.95cis to 1.1Mcls. Accuracy E5%.

Conclusion of pre -pulse to advent of
main pulse, delay variable from 0.09usec to
105msec. Accuracy ±5%.

Pre -pulse
40musec. 8V peak in 750, positive going.

Main pulse
Width:

10V max in 1500 rise time <20mu.sec
25V max in 6000 rise time <40mµsec
50V max in 10000 rise time 5Orry.sec
Positive or negative going.

+2%.

D.C. coupled negative going sawtooth same
width and delay as main pulse.
15V peak max.

Variable from 0.09p.sec to 105msec
+5%.

Amplitude: Control gives 4:1 attenuation of each
of four maximum outputs as follows:
5V max in 750 rise time 10mlisec

Polarity:
Accuracy:

Sweep

Cable pulse
Obtained from short circuited pure line.
One positive and one negative going pulse

coincident with main pulse.
25ml/sec wide 3V max in 750, rise time
<8mItsec.
Sync, trigger or single shot facilities provided.
Full data available on request.

RANK CINTEL LIMITED
WORSLEV BRIDGE ROAD LONDON S E 26
HITHER GREEN 4600
Sales and Servicing Agents: Atkins, Robertson 6 Whiteford Ltd., Industrial Estate, Thornllebank, Glasgow.
McKellen Automation Ltd., 122 Seymour Grove, Old Trafford Manchester, 16.

Hawnt 6 Co., Ltd., 59 Moor St., Birmingham, 4.

FEBRUARY, 1960
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The most advanced

voltage reference
tube

in the world
the NEW

Mullard 83A1
For technical details of the 83A1 fill in and post this coupon
111111111111111111111111111111114MINEESIZZEME111.111Elk

F*1

00,

Mullard -';11
.61}s

GOVERNMENT AND

47 INDUSTRIAL VALVE DIVISION

R'1(17444W
Mullard Limited, Mullard House, Torrington Place, London, W.C.1

1.

Send me technical details
of the Voltage Reference Tube 83A1

R
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Company
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Leading Radar Manufacturers use Ferranti
T.R. Cells in Airborne, Ground and Marino
Radar Systems. A comprehensive range of
T.R. Cells is available covering frequencies
from 1000 Mc/s. to 35,000 Mc/s.
Write for further information to :

FERRANTI LTD

KINGS CROSS ROAD

DUNDEE

Tel: DUNDEE 87141

perranti
DS/T64

FEBRUARY, 1960
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the
component

YOU
are looking
for could
be here

We make thousands of components for radio, TV and

We can quote particularly favourable prices for the types of

electronics, and we believe they are generally better and, for
their high quality, cheaper, than any on the market.

component illustrated-prices that could help you to get
your production costs down to a new low level.

EIGHTAR CONNECTORS for the new 110° CRT's
COAXIAL PLUGS AND SOCKETS, Single, 2, 3, 4 and 5 -way
MINIATURE JACK PLUGS AND SOCKETS
INTERNATIONAL OCTAL VALVEHOLDERS
CRYSTAL HOLDERS
Manufacti rers are invited to write for details of our complete range of components

ELECTRONIC COMPONENTS
111

Associated Electrical Industries Ltd
Radio and Electronic Components Division
AEIP017,155 Charing Cross Road. London, W.C.2.
Tel Gerrard B660 Telegrams: Sieswan Westcent London
17/,2

FEBRUARY, 1960
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We can now import practically any American Heathkit
Tell us what you want and we will send prices.

mode!.
DAYSTROM
" GLOUCESTER " STEREO CABINET KIT

HI-FI STEREO AMPLIFIER KIT Model S-88

Will house Tape Deck and/or Record Player, F.M. Tuner
and Stereo Amplifier. Storage space for records, tapes
and power amplifier.. 46}in. long, 30in. high, 21 in. deep.
" In the white " for finish to personal taste.

16 w. output, 10 mV basic sensitivity (2 mV. available,
30/- extra). Ganged controls. Stereo/Monaural gram.,
radio and tape recorder inputs. Push-button selection.
Two-tone grey metal cabinet

Mk. I for Tape Deck or Record/Player
Mk. 2 for both Tape Deck and Record
Player

£15.18.6
£17.8.6

" COTSWOLD " HI-FI SPEAKER SYSTEM KIT
Acoustically designed enclosure " in the white " 26in. x

23in. x I Skin., housing a I 2in. bass speaker with 2in. speech

coil, elliptical middle speaker together with pressure unit
to cover the full frequency range of 30-20,000 c/s. Complete with speakers, cross -over unit,
£19.18.6
level control, etc.

6-W STEREO AMPLIFIER KIT Model S-33
3 watts per channel, 0.3% distortion at 2.5 w/chnl., 20dB
N.F.B. Inputs for Radio (or Tape) and Gram., Stereo or
Monaural, ganged controls. Sensitivity

£11.8.0

100 mV.

TRANSISTOR PORTABLE KIT Model UXR-1
Pre -aligned I.F. transformers, printed circuit 0,5.18.6
and a 7x4in. high -flux speaker. Real hide case "11

"HAM " TRANSMITTER KIT Model DX -40U
From 80-10 m. Power input 75 w. C.W., 60 w. peak
controlled carrier phone. Output 40 w.

5 in. OSCILLOSCOPE KIT Model 0-12U
Has wide -band amplifiers, essential for TV servicing,
F.M. alignment, etc.
Vertical frequency response 3 c/s.
to over 5 Mc/s. without extra switching.
T/B covers 10 c/s. to over 500 kc/s. in 5 steps

£25.5.6

£34.15.0

to aerial.

Provision for

£29.10.0

V.F.O.

F.M. TUNER

AUDIO VALVE MILLIVOLTMETER KIT AV -3U
mV. to 300 v. A.G. 10 c/s. to
£13.18.6
I

400 kc/s.

ELECTRONIC SWITCH KIT Model S -3U
(Oscilloscope Trace Doubler)

VALVE VOLTMETER KIT Model V -7A

Enables a single beam oscilloscope to give simultaneous
traces of two separate and independent signals. Switching
rates approx. 150, 500, 1,500, 5,000 and 15,000 c/s. Sig.
I dB. Separate gain controls
freq. response 0-100 kc/s.
and sync. output. Sig. input range 0.1-1.8 v. 2118.6

megohms.

AMATEUR TRANSMITTER KIT Model DX -100U
Covers all amateur bands from 160-10 metres.

Self con-

tained including Power Supply, Modulator E78.10.0
and V.F.O.

7 voltage ranges d.c. volts to 1,500, a.c. to 1,500 r.m.s.
and 4,000 peak to peak. Resistance 0.1 ohm. to 1,000
M. ohms with internal battery. D.C. input impedance
I

dB

measurement

has

Complete with test prods, lead and

centre -zero

standardising battery.

I

scale.

R.F. PROBE KIT Model 309 -CU
Extends the frequency range of our V -7A to 100 Mc/s.
and enables useful voltage indication to be
obtained up to 300 Mc/s.

£1 ..6

AUDIO SIGNAL CENERATOR KIT Model AG -9U

TRANSCRIPTION RECORD PLAYER Model RP -11.1
4 -speed A.C. motor. Ronette Stereo/
Mono pick-up. Complete on plinth.

£12.10.0

10 c/s. to 100 kc/s., switch selected. Distortion less than
0.1%. 10 v. sine wave output metered in

volts and dB's.

RESISTANCE -CAPACITANCE BRIDGE KIT
Model C -3U Measures capacity 10pF to I ,000uF., resistance

Direct -reading 44in. scale. Full-scale ranges
0-100pµF, 0-1,000/wF, 0-0.01/(F and 0-0.10F.

10013 to 5 1.11"1 and power factor. 5-450 v.
With safety switch.
test voltages.

£7.19.6

Please see last month's advertisements for fuller details of our kits
STEREO -HEAD BOOSTER KIT Model HI-FI F.M. TUNER
USP-1 Hi-Fi Stereo pre -amplifier for low - Tuning range 88-108 Mc/s. For your convenoutput Hi-Fi P.U.'s. Input 2 mV. to 20 mV. ience this is available in two units sold
Output adjustable from 20 mV. to 2 v. 40- separately as follows:
20,000 c/s. Also suitable as low- £5 19.6 Tuner Unit (FMT-4U) inc. P.T.
R.C.-coupled
monaural amplifier.
noise

With I0.7 Mcis. I.F. output.

high -gain

I.F. Amplifier (FMA-4U) com-

VARIABLE FREQUENCY OSCILATOR
KIT MODEL VF -1U From 160-10 m. Ideal for
our DX -40U and similar
£10.12.0
transmitters.
Price less valves 0111916.

£3. 2.0

plete with case and valves. £10.10.6

TOTAL £13.12.6
We offer as a " packaged deal " the

SSU-I Ducted -port bass reflex cabinet " in 4 -speed Record Player (RP-IU)
the white." Twin speakers.
6-W Amplifier (S-33)

£12 10

0

LI I

8

£20 II

0
0

DUAL -WAVE TRANSISTOR RADIO KIT Cost of Units

144

9

0

£10.5.6

Model UJR-1
set

This sensitive headphone

is a fine introduction to

£2.16.6

Twin Speaker System (SSU-I)

UXR- I

trek th7iTems in b7h7ch7o7ciie interested
IPlease
send you full details.
S-88
S-33

UXR-I
DX -40U

0-12U
V -7A

MATCHED HI -Fl STEREO KIT

matched Hi-Fi Stereo EquipHI-FI SPEAKER SYSTEM KIT Model following
ment.
With legs E11/12/6.

S - 88

£19.3.0

CAPACITANCE METER KIT Model CM -1U

£14.10.0

DX - 100U

£13.0.0

£42.10.0
At an " all -in " price of
Pedestal speaker legs /2/141- optional extra.

electronics for any youngster.
* FREE ON REQUEST) A copy of our (British AUDIO WATTMETER KIT Model AW-1U
Prices include free Up to 25 w. continuous, 50 w. intermittent
Heathkit Catalogue.
113 18 6
delivery in the U.K.

SSU-I
AG -9U
C -3U

VF-IU
USP-I
U.IR-1

DX -100U
S -3U

FM -4U

Deferred terms available on all orders above /10.

DAYSTROM LTD.
DEPT. W.W.2. GLOUCESTER, ENGLAND
A member of the Daystrom Group, Manufacturers of

THE WORLD'S LARGEST -SELLING ELECTRONIC KIT -SETS

309 -CU

RP-IU

CM-IU
AV -3U

AW-IU

we wil

Hi-Fi Stereo Amplifier Kit
6 -Watts Stereo Amplifier Kit
Transistor Portable Kit
" Ham " Transmitter Kit
Sin, Oscilloscope Kit
Valve Voltmeter Kit
Hi-Fi Speaker System Kit
Audio Signal Generator Kit
Resistance -Capacitance Bridge Kit
Variable Frequency Oscillator Kit
Stereo -Head Booster Kit
Dual -Wave Transistor Radio Kit

Transmitter Kit
Electronic Switch Kit
F.M. Tuner
Matched Hi-Fi Stereo Kit. Complete

"Gloucester" Stereo Cabinet Kit
"Cotswold" Speaker System Kit
R.F. Probe Kit
Transcription Record Player
Capacitance Meter Kit
Audio Valve Millivoltmeter Kit
Audio Wattmeter Kit

M

Please print name and address in margin below.
OMNI.

W.W.2
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Just look at yourself
You couldn't have a better medium than television for advertising
TV sets (and the other goods you want to sell). That's because :
1 your audience, when thinking about sets, makes a
direct comparison with the one that's showing them your advertisement.
2 the efficiency of your press and point of sale publicity

is increased by your appearance on TV so that you can refer to a same
day press advertisement and thus stimulate coupon replies.

3 Associated-Rediffusion covers London and its environsone of the largest and richest markets in the world.
Put television on television; and you're bound to sell more.

Associated-Rediffusion will be pleased to show you specimen campaign budgets,
together with interesting facts about your potential market viewing audience. Just
contact John Talbot (HOLborn 7888) for full details.

ASSOCIATE D-REDIFFUSION
Television from London, Monday to Friday
Associated-Rediffusion Ltd., Television House, Kingsway, London W.C.2. Tel: Holborn 7888
also 61 Cornwall Street, Birmingham 3. Tel: Central 3041

also Queen's House, Queen Street, Manchester 2. Tel: Deansgate 7744

11
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an extended and

improved source

of information for
designers, technicians, research workers
From the January issue, Electronic & Radio
Engineer has become ELECTRONIC TECHNOLOGY-the new title providing a more

accurate indication of its present-day content.

With every regular feature retained, many
extended and improved, ELECTRONIC TECHNOLOGY covers the theory and practice

involved in any apparatus embodying thermionic and semiconducting devices.

Articles by leading authorities embrace telecommunications, radio, radar, television, computors, control apparatus and measuring equipment. The world-famous Abstracts & References Section continues
as before.

Owing to rising costs of production it becomes

necessary to increase the price to 5s.-an increase more than outweighed by
ELECTRONIC TECHNOLOGY'S widened scope and improved service to designers,

technicians and research workers.
5s. Od. MONTHLY. ANNUAL SUBSCRIPTION L3 7s. Od.

Electronic
technology
7/1/;,/ "; 7 Y",

/7 ';" 777-777 -7777'4i

INCORPORATING ELECTRONIC & RADIO ENGINEER

TO-ILIFFE & SONS LTD.

DORSET HOUSE, STAMFORD STREET, LONDON, S.E.I

Please enter my name as a subscriber to:

NAME

ELECTRONIC TECHNOLOGY for 12 months

commencing with the February issue.

ADDRESS

I enclose remittance £3.7s.0d.

(U.S.A. and Canada $9.50.
years $19.00.)

Three
DATE

\\,............
ORDERS CAN ALSO BE PLACED THROUGH ANY NEWSAGENT

WIRELESS WORLD
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Model 1325

Transistor
tester

a'cto

C35535 titSTRilkiOns

TRarssToi
Mach titsSTIR

,;...ass

mompo,..rnmen
ACCURATE
EASY TO OPERATE
LIGHT
PORTABLE
Width: 5". Depth: 5". Height: 9i".
Weight: 6 lbs. Attractively finished in
grey hammer enamel.

Outstanding characteristics of the Transistor Tester Model 1325 are

a given base current can be obtained frcm the p readings; the small

accuracy of measurement and ease of operation. The instrument

signal current Amplification Factor a' can be deduced from a few

enables direct measurement to be made of the large signal current

readings of p. Crystal diode tests can be carried out using the

Amplification Factor 13, the Collector Turnover Voltage Vt and the

facilities provided for Collector Turnover Voltage measurements.

Collector -emitter leakage Current l'c(o), of p -n -p and n -p -n transistors.

Advantage can be taken of the wide range of available base currents

Two p ranges, combined with seven logarithmically stepped base

to measure the l'c(o) under the appropriate dynamic conditions. The

current settings, cover all types of crystal amplifying devices, including

meter of the instrument is fully protected ; momentary shorting of any

high -gain and power transistors. The value of the collector current at

pair of terminals will not damage the instrument.

Let us send you full details of Cossor Instruments or arrange
for a representative to discuss your special needs.

COSSOR INSTRUMENTS LTD
The Instrument Company of the Cossor Grotto

COSSOR HOUSE, P.O. BOX 64, HIGHBURY GROVE, LONDON, N.5.
Telephone: CANonbury 1234 (33 lines).

Telegrams: Cossor, Norphone, London.

Cables Cossor, Loosion.

Codes: Bentley's Sewn..
TA.S./C1-211

FEBRUARY, 1960
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A full range of connectors from 2
to 33 way, proven in use by the
electronic industries of the world

Covers may be instantly assembled
to any chassis mounting plug OR socket
for use as free unit, affording flexibility with minimum stock holding.

All sockets incorporate the new ELCOM butterfly' socket clip. This
much tested clip has withstood on test 193,000 insertions and reaches

a new peak in socket clip design achieving great reliability coupled
with low and constant contact resistance.
Elcom patent locking device may be applied to any units operating
under conditions of severe vibrational stress.
Rating: 5 amps per contact, and 1,000 volts under dry atmospheric
conditions. 500 volts high humidity.
DELIVERY FROM STOCK.
There is no better plug and socket.
A comprehensive catalogue giving dimensions, type numbers and prices will be forwarded upon request

London Stockists

Northern Stockists

EO Electronic Components
Messrs. BERRY'S RADIO

25 High Holborn, London W.C.I

Messrs. HOLIDAY AND HEMMERDINGER
71 Ardwlck Green North, Manchester 12

Holborn 623112

ARDwick 636641

WEEDON ROAD INDUSTRIAL ESTATE
Telephone Northampton 2467 & 1873

NORTHAMPTON

Telegrams "ELCOM" Northampton

FEBRUARY, 1960
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Nuclear Magnetic
Resonance Magnets
Advertisements in this series deal with general
design considerations. If you require more specific
information on the use of permanent magnets,
please send your enquiry to the address below,
mentioning the Design Advisory Service.

During the past three years, Mullard have
pioneered the manufacture of permanent
magnets for Nuclear Magnetic Resonance
(N.M.R.) spectroscopy. These magnets are
required to give a high order of magnetic
uniformity in the gap and maintain extreme
stability. This has been achieved in specially

designed magnet assemblies using high
energy Ticonal ' G magnets.
N.M.R. may be detected as an absorption
of radio frequency energy when a sample

containing nuclei with non -zero spin is
placed in a magnetic field. The resonant
frequency is proportional to the magnetic
field and for protons, occurs at 40 Mc/s in a
field of approximately 9400 gauss.
The magnetic field at the various nuclei in
the sample may be slightly different due to

the interactions of the surrounding electrons and nuclei. Consequently, observation
of the absorption of energy, produces either

Mullard N.M.R. magnet type XA

Magnets type EA and type EB are supplied totally
enclosed and temperature controlled at 30°C. to
within milli -degrees. These types are also available
without temperature control as types XA and XB.

An abridged specification of these magnets is
given in the table.

a modified line shape or a group of lines
(N.M.R. spectra). N.M.R. spectra of liquids

are of particular interest because of the
relatively simple spectra which in many
cases enable the structure of the molecule
to be definitely prescribed. For spectra of
this kind, resolution of the order of 1 in 108
must be obtained. Resolution of this order
has been achieved using Mullard permanent
magnets.

Nominal gap flux (gauss)

Min. uniformity of

field over lcm3
Working gap
Pole diameter
Weight (approx.)
Field shift coils

XA

EA

XB

EB

9400

9400

5500

5500

(gauss)

0.1

0.1

0.1

0.1

(inches)

1.25

1.25

1.25

1.25

(inches)

6.0

6.0

5.0

5.0

(tons)

1.2

1.3

0.25

0.3

(gauss)

±50

±50

± SO

±50

Field sweep coils (gauss)

±5

±5

±5

±5

30.5 x
38 x 16

47 x
47 x 38

Overall size

(inches)

38.5 x
22.5 x
24.5 x 10 40.5 x 33

If you wish to receive reprints of this advertisement and others in this series write to the address below.

Mullard

Mullard

'TICONAL' PERMANENT MAGNETS
'MAGNADUR' CERAMIC MAGNETS
FERROXCUBE MAGNETIC CORES

MULLARD LIMITED, COMPONENT DIVISION MULLARD HOUSE, TORRINGTON PLACE, W.C.I. LANgham 6633

MC284

WIRELESS WORLD
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the true reproduction
Sound all round to give you utmost realism
of the original! The new Brenell 3 star three speed record playback stereo is
.

.

.

one of the most convincing recorders of sound over the full audio range and
it not only records and replays stereo but monaurally too! Its use as a stereo
or monaural amplifier from gram pick-ups is also a wonderful asset to the
hi-fi user. Price 89 GNS. or with two microphones 95 GNS.* Extremely simple to operate. All controls, input and output sockets
grouped at front of recorder
* Frequency compensation at 3 speeds (71, 31 and IS i.p.s.)

Mk. 5 64 GNS.

* Two modulation indicators-one for each track
* Two speakers contained within the cabinet
* Two amplifiers with wide range bass and treble controls
* Amplifiers may be used independently for reproduction of stereo
disc recordings when connected to stero pick-up
* Exceedingly low cross talk (-60 db)

* Either track may be replayed whilst the other track is being recorded

Tape Deck 28 GNS.

Brenell performance is true-to-Bre performance

Details from sole manufacturers:-

BRENELL ENGINEERING CO. LTD., IA DOUGHTY ST., LONDON, W.C.I. CHA. 5809 & HOL. 7358

3 star 58 GNS.
GD29
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,DOUBLE ENDED .STAINLESS

sr= VACUUM (MIENS

* Made throughout in polished stainless

steel.

* Single action door openings.

* Rectangular with shelf spacings to
suit.

* Double ended controls.

* Electrical interlocking of air inlet
and isolation valves.

* Outer cover hermetically sealed.
* Temperature range 0'-300°C or
equivalent F.

* Temperature Control:
Normal +71°C.
Special

IC

* Internal Spacing 7in. x 8in. x I8in.

(can be altered to special require-

ments).

* Vacuum Range: To 10-4.
* Respective Vacuum Gauges incorporated.

* Automatic air inlet valve on Backing

These photographs show how -I
complete sequence of production
can be organised withou exposure to atmosphere, by mean,

Pump.

* Visual Indicators and fuses on all

of our Ovens.

switches.

* Flanged for fitting into Dry Box.

Wee

(Back View)

We design and manufacture Ovens to Customers' special
requirements. Should you have any problems in this field

our Technical Department is always willing to help you
solve them.
Vacuum Ovens with temperatures of up to 600`C are also

manufactured by us on similar lines but with Sectional
Heating and Water -Cooled Ends.

VACWELL ENGINEERING CO. LTD.
WILLOW LANE MITCHAM SURREY

PHONE . M(Tcham 8211
(3 lines)
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joint responsibility...
To rely on Enthoven for all your soldering requirements is a policy

that will take a load off your shoulders ...

Superspeed and Superspeed `XX' cored solders are unequalled for general assembly work on radio, television,
electronic and telecommunication equipment:

Enthoven preforms, such as cored solder washers,
rings and pellets, are available or can be designed to
meet the precision requirements of the most advanced
manufacturing techniques:

Enthoven aluminium cored solder is the perfect medium for
soldering aluminium to aluminium - or aluminium to copper,
tinned copper, tinned and silver-plated brass and most other
non-ferrous metals:

SOLDER PRODUCTS
The comprehensive Enthoven range of solder
products comprises cored solder wire, solid solders,

materials for soldering aluminium and for the

processing of printed circuits, fluxes of all kinds,

standard and special preforms and many other

special-purpose products. For technical information
on all these items please send today for your copy

of "Enthoven Solder Products" - or for more detailed technical literature on any soldering material
in which you are specifically interested.

ENTHOVEN SOLDERS LIMITED

Sales Office & Works: Upper Ordnance Wharf, Rotherhithe Street,
London, S.E.16. Telephone: BERmondsey 2014
Head Office: Dominion Buildings, South Place, London, E.C.2.
Telephone: MONarch 0391

WIRELESS WORLD
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POT CORE DESIGN

VINKOR

range of

adjustable pot cores gives you

outstanding advantages
Wide range of sizes
Easily assembled

Mullard Vinkors are the most efficient adjustable pot core assemblies
commercially available. In addition
to high performance, they have the

Close tolerance

distinct advantage of close tolerance
permeability, thus enabling design-

permeability

ers to precalculate to within ±3%
the inductance of the core when

Precise and easy
Inductance adjustment

Stability
Single hole chassis
mounting

wound. Final adjustment, taking into
account normal capacitor tolerance,
can be easily effected to an accuracy
of better than 0.02%, by means of a
simple self-locking device built Into
the core.
Write today for full details of the wide

range of Vinkors currently available.

Mullard
VINKOR POT CORES
L71211!I

MULLARD LTD COMPONENT DIVISION MULLARD HOUSE TORRINGTON PLACE LONDON W.C.I
MC 280/.
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A SERVICE
FOR DESIGNERS
The possibility of a component change-due to shortage of
supplies, increased costs or failure to meet specific conditions

-is a problem facing every designer of electronic equipment.

However, one basic component can be " tailor-made " from
the start, for LAB will supply the precise type of Resistor required, ex stock and at the right price.

Write for full technical

data,. prototype samples and price schedules to:-

THE RADIO RESISTOR CO. LTD.,
50 ABBEY GARDENS, LONDON, N.W.8.
Telephone. Mal& Vale 0888

CARBON

WATTS

i

OHMIC RANGE TOLERANCES +
5% and 10%
5% and 10%

i--3

10-10M
I -500M
I -50M
5K -2M
50M-1013

1/10-I

10-1K

8. Vitreous
7. Cemented

4-500
3-500
1-15

I0 -18K
I -150K
I -25K

5% and 10%

9. Metal Oxide

1-2

100-4.2M

I% 2% 5%

I. Solid

2. Cracked
3. * High Stability
4. Variable
5. V. High Resistance
6. V.H.F.(Rods and Discs)

I

and 2

1/30-20
1/10-3

i

WIREWOUND
4. Rheostats

0.5% I% 2% 5%

-

5% and 10%
I% and 2%

I% 2% 5%

The ubiquitous blue (I%) grey (2%) " HISTABS"

Do you KNOW
THAT Cracked Carbon Resistors (2) are more economical in the +5% range
than Solid Carbon.

THAT the sub -miniature I/30th watt unit (2) is probably the smallest production Resistor made.

6VE

pi,
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100 kc/s to 100 Mc/s

E2
I

ON

µax411.TCA

.k\

....

FUNDAMENTALS

(Amplitude Modulated)
Krt.1/415
5
I

I

Ney"ir

.......

0-

TYPE

E2

SIGNAL GENERATOR

by

-io 6e sure/
The introduction of the Type " E " Series in 1946 set an
entirely new standard in Signal Generators for the Service
Engineer. To -day, over 10,000 models are being used through-

out the world-from Antarctica to the Tropics.

NETT PRICE

f34

IN U.K.

Full technical details in Leaflet No. W42

Among this instrument's outstanding features are:Wide Frequency Range
100 kc/s to 100 Mc/s.
Exceptionally low leakage ... less than 3µ.V. at 100 Mc/s.
Reliable Attenuator ... Output variable over 100 dB from
1/./.V.

to 100 mV.

Force Output

providing

I

volt at all frequencies.

COMPONENTS LIMITED

INSTRUMENTS. DIVISION

/15111111111/1551=1.

ROEBUCK ROAD HAI NAULT ILFORD ESSEX TELEPHONE I HAI NAULT 44/4

GU 69
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MULLARD GENERAL PURPOSE

SILICON ALLOY TRANSISTORS

...THE FIRST THREE TYPES
Transistor 0C203, the most recent of

experience with germanium when

the first three types in the Mullard
series of 50 mA general purpose

using the silicon transistors.
All three silicon transistors feature

silicon alloy transistors, is now fully
available. This new transistor has a
collector hold -off voltage of -60V
and is intended for high voltage
applications.

a low collector leakage current and
reduced noise figure. Their wide
junction temperature range makes

Like the 0C200 and 0C201 announced earlier, the 0C203 has a
low bottoming voltage and all the
advantages of the well-known 0071

germanium series. The equipment
design considerations are basically
the same for both the silicon and
germanium series, and designers can
gain the maximum benefit from their

them suitable for use at low and high
temperatures in aircraft, guided
weapons and industrial equipment.
These silicon 50 mA transistors

express the Mullard philosophy for
both germanium and silicon devices
. . . thorough development followed
by extremely large scale production
to provide the user with practical and
reliable transistors at very favourable
prices.

Your enquiries are invited on the 0C200 series and other semiconductor devices in the
Please write or telephone the address below.
Mullard range of over sixty types.

0C200

TYPE No.

OC 200 OC 201

OC 203

The basic type in the series. Average current

gain 20 and minimum f5 0.3 Mc/s. Maximum collector voltage is -25V, but the low

Minimum operating
ambient temperature
(*C)

-50

-50

-SO

Maximum junction
temperature
(C)

+150

+ 150

+ ISO

bottoming point allows operation from
supplies as low as 1.2V.

0C201

Abridged data

A similar transistor to the 0C200, but with

(at Tamb 25°C)

average current gain increased to 30 and

rcb (pk) max.

(V)

-25

minimum fx increased to 2 Mc/s.

Vcbmax.(av or d.c.) (V)

-25

-25
-25

-60
-60
50

is (pk) max.

(mA)

50

50

OC203

IC max.

(mA)

50

50

This, the most recent transistor in the series,
fulfils the requirements of applications
needing higher voltage ratings. Maximum

cc' (or (3) spread
Vice (1c

collector voltage, d.c. or peak, is -60V.

rbb'

MULLARD LIMITED
LONDON WC1

SEMICONDUCTOR DIVISION

TELEPHONE: LANGHAM 6633

1b

15 to 60 20 to 80

SO

10 to 60

7 mA,

1 mA) (mV)
(LI)

MULLARD HOUSE

-130

-100

-130

125

125

125

TORRINGTON PLACE

FEBRUARY, 1960
WIRELESS WORLD
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MULLARD

0 C200

SERIES

THE FIRST THREE TYPES ARE NOW

ALL IN LARGE SCALE PRODUCTION
ALL AVAILABLE IMMEDIATELY

Mullard
semiconductor
division

9c9p

MISI8a

WIRELESS WORLD'
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AGEING

FEBRU RY, 1960

The parameters of young capacitors tend to be changeable.
Polystyrene capacitors are therefore exposed to extremes
of climate (Russian winters and New York summers)
in rapid succession. This would put years on anybody's life.
By the time a Suflex Capacitor reaches you, it has left the frolics
of youth and reached mature dependability: exceptionally
good stability, high dielectric strength, low loss. And no
middle -age spread whatsoever, for the Suflex Polystyrene
Capacitor is as small as any for a given rating. Altogether, a
capacitor in the prime of life, steady and fighting fit.

SUFLEX
LONDON

Suflex Polystyrene Capacitors
SUFLEX LTD
35 Baker Street, London W.1 Telephone: WELbeck 0791

WIRELESS WORLD
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Transistorised
Four -Channel

Mixing Units
This Pye
fully transistorised 4 -

I

channel Audio
Mixing Unit meets
the need for a portable high -gain mixing
amplifier which may be
used with equal facility
for sound and TV outside
broadcasts, auxiliary studio
installations or for augmenting
and, in an emergency replacing, existing mixing facilities.
The removable A.C. mains power
unit can be quickly replaced by
either an accumulator unit or a dry
battery unit. Robust and light-it
is easily carried in a brief case-this
unit will prove invaluable to mobile
recording and news -coverage teams.

Type 3053 Pye Audio Mixing Unit

The rear view of the Audio
Mixing Unit (Type 3053) shows
the A .0 . mains unit partially

withdrawn. Any of the power
input units which can be
supplied as accessories (shown
below) to the mixer can be
inserted in the position shown.
As well as the mains input
socket and fuses, the picture
shows the 4 channel input,
sockets, the output sockets
and terminals.

On the Audio Mixing Unit
(Type 3803) a peak programme

meter is provided in
place of the VU Meter

together with its
associated PPM
Amplifier.

PYE LIMITED

Sales Department
Television Transmission Division
CAMBRIDGE

FEBRUARY, 1960
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ODprint circuits faster
The Printed Circuit

is

rapidly becoming established assembly

practice in every field of electro - mechanics. Meeting this
increasing demand takes specialist production such as only
Bribond offers. Bribond manufacture circuits complete from

design to finished board, and every stage is organised on modern
line production methods providing outputs of any quantity. And
each indivuidal circuit is subjected to three critical inspections.
This is increased when the copper is plated with either rhodium,
silver, or gold.

ODmake prototypes quicker
The prototype department is at the service of all Bribond customers. It
can produc^ within 48 hours or less, the initial circuit from which future
production can be planned. All that is needed is a clean circuit image
from which reproduction can be made. Where desired, and time permits, the whole of this work can be carried out in our drawing office.
Bribond recognise that quick prototypes-whether for complete units

or small sub-assemblies-are essential in these highly competitive
days when anything that shortens the time-lag between drawing
board and production can mean a bie reduction in marketing costs.

IDmaintain prompt deliveries
Write for full details
AYLING

INDUSTRIES
GROUP

and samples to

BRIBOND LIMITED
Burgess Hill, Sussex
Telephone: Burgess Hill 8561

Bribond have organised production to guarantee prompt delivery of
customer's requirements. Consultation and planning of any form
of printed circuit-double sided, component notated, flexible, flush
surfaced, plated, etc.-is freely offered and your enquiry is invited.

FEBRUARY, 1960
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Hermetic Sealing
STEATITE & PORCELAIN
NICKEL METALLISING
Quality Approved (Joint Service R.C.S.C.)

METALLISED

WILL MEET THE MOST EXACTING REQUIREMENTS

BUSHES

Perfect Terminations
-made readily without special precautions by
semi -skilled labour, employing simple hand
soldering methods, R.F. Heating,
Hot Plate, Tunnel Oven or similar
mass production methods.

STANDARD RANGE
Shouldered, Tubular, Conical, Disc
and multi seals are included, assembled

with stems if preferred.
SEND FOR CATALOGUE No. 47

TECHNICAL SERVICE
Always available, do not hesitate to
consult us. Samples for test will be
supplied on request.

STEATITE & PORCELAIN PRODUCTS LTD.
STOURPORT ON SEVERN, WORCS.

Telephone: Stourport 2271

Telegrams: Steatain, Stourport
SP:oo

2
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I.C.I. AMMONIA

Nitrogen and Hydrogen

for Industry
I.C.I. Ammonia provides industry with a cheap
and reliable source of pure nitrogen and hydro-

gen. And I.C.I. gas generating plants are
available to convert ammonia into a wide range

of nitrogen/hydrogen gas mixtures.

Anhydrous Ammonia
with a guaranteed minimum purity of 99.98%, to

meet more exacting requirements, is offered
in bulk and in a wide range of cylinder sizes.

HYDR GEN
ITROGEN
Liquefied Ammonia (Industrial Quality),
a cheaper grade, is available in bulk and in
two -ton containers for the larger consumer,
and makes possible substantial economies
in gas costs.

A bulk delivery of 10 tons of ammonia
provides over 1i million cu, ft of nitrogen.
Full information on request

IMPERIAL CHEMICAL INDUSTRIES LIMITED,
LONDON,

S.W.1.

FEBRUARY, 1960
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A higher standard of
listening enjoyment and
satisfaction in the home

1111111110111111

111111111111111111111111111111111111111111111111111iiiililiiIiiiiiimumffing.

ELECTROSTATIC
LOUDSPEAKER

`fr te cewede.
atP,atoadr,

fff4

o1,4/ea-e sowed'

The Quad Electrostatic Loudspeaker is essentially
an instrument designed for the home* of the
music -lover with every emphasis towards the natural
quality desirable for serious listening to music of all
types. Of modest size, this loudspeaker is suitable
for use in the average -sized lounge ; it is capable of
providing distortionless reproduction under such
conditions up to a volume level similar to that
experienced in the concert hall.
*Increasingly used in studios, monitor rooms aid wherever

standards have to be set-and maintained.

Send a postcard marked W.W. for illustrated booklet.

ACOUSTICAL MANUFACTURING COMPANY LTD., HUNTINGDON, HUNTS.

Huntingdon 361

FEBRUARY, 1960
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Isolation
at

Microwaves
L324 X -band isolator
This isolator is a ferrite loaded waveguide
component with unidirectional characteristics
designed to isolate an X -band microwave
source from reflections caused by mismatch.
It is a versatile component suitable for
incorporation in equipment or for use as a

laboratory aid. It is tunable
for peak performance over X -band.

TYPICAL GRAPH OF VARIABLE ISOLATOR .
25

20

6
15

0

p
0

09

10

po

For information on other microwave
components including circulators,
co -axial mixers, switches, folded tees, etc.,
write to the address below.

5

0

0000

0

8500

10,000

9000

FREQUENCY IN

10.500

Nc:7

ME6311.

A PRODUCT OF

MULLARD EQUIPMENT LIMITED
A COMPANY OF THE MULLA RO GROUP

MULLARD HOUSE TORRINGTON PLACE

LONDON W.C.1 TELEPHONE: LANcham 6633
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Audio

power
output

transistors
TYPES XC141 and XC142
These germanium p -n -p alloy junction transistors are designed for use in Class A and
Class B power output stages of audio frequency amplifiers. Full particulars of
these and other Ediswan Mazda semiconductor devices will be sent gladly on
request. If you wish to be kept up to date with the latest developments in
this field, please ask us to add your name to our semiconductor mailing list.
0.43'
2 LEADS
0.04 ±0.002' DIA.

1.0' ± 0.031'
0.75.max.-ml
I.531*
± 0-031'
1

0.125

0.3ernax

± 0.01'

t

-TI;$7

0.35.
± 002 -

0.072"

ool'
± 0-005'

L
2 HOLES 0.156'

MOUNTING FLANGE (c)

MAXIMUM RATINGS (Absolute Values)
Peak collector to base voltage (volts)
Peak collector to emitter voltage, emitter non -conducting (volts)
Peak collector to emitter voltage, emitter conducting (volts)
D.C. Emitter to base voltage (volts)
Peak collector current (amps)

XC141

XC142

- 40
- 40
- 32
- 12

- 60
- 60
- 32
- 12
- 3.0
- 1.5

D.C. Collector current (amps)
Collector dissipation (mounting flange temperature 80°C) (watts)

E D IMAZDA
SWAN

0.003.DIA.

-

3.0

-

1.5
11

11

SEMICONDUCTORS
Associated Electrical Industries Ltd
Radio and Electronic Components Division
PD 15, 155 Charing Cross Road, London, W.C.2
Tel : GERrard 8660 Telegrams : Sieswan Westcent London
cacz5158
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EIMAC CERAMIC -METAL
REFLEX KLYSTRONS FOR
SEVERE ENVIRONMENT
APPLICATIONS
In modern airborne and missile systems, reflex
klystrons must be capable of maintaining exceptional frequency stability under conditions of
severe shock, vibration and acceleration. Eimac's
new ruggedized X- and K -Band reflex klystrons
achieve this stability through an advanced system
of stacked -ceramic construction and integral
brazed 'dual -cavity' design.
Ceramic construction permits internal electrodes to be supported on rigid concentric cones

and allows the entire vacuum assembly to be
furnace -brazed into a single rugged structure.
The resonant cavity design consists of a fixed tuned (and hence rugged) inner cavity closely
coupled through a ceramic window to a secondary tunable cavity outside the vacuum envelope.
The external cavity is tuned by means of a capacitive slug over a minimum range of 700 megacycles per tube.
This advanced design has resulted in a series

of four exceptionally stable reflex klystrons
covering the 8500 to 11,500 megacycle range at

a typical output power level of 75 milliwatts.
At vibration levels of 15 to 20G the peak -to -peak
deviation of these tubes is less than 50 kilocycles

for any vibrating frequency from 20 to 2000
cycles per second, with the force applied in any
plane of the tube. The advantage of this low FM
noise level in local oscillator service is obvious.

Ceramic construction and the superior tube
manufacturing techniques it makes possible permit tube or seal temperatures of 250°C without
impairment of operation.
For severe environment microwave applica-

tions investigate the advantages of Eimac
ceramic -metal reflex klystrons.

EITEL-McCULLOUCH, INC.
San Carlos, California
Cable Eimae

FEBRUARY, 1960
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LEEVERS RICH

.4444/44

ADAPTABI LI TY
is

'-

a feature of the Leevers-

Rich Magnetic Recorder. The
unit design of both mechanism
and amplifier permits the basic
recorder to be made:

%/'--//4

tgr.,,Assffor,
TOFW)...000r49.

ADAPTABLE for tape speeds
from 3,' -in. to 75in. per second,

by replaceable capstans of the

synchronous or servo motor
type;

ADAPTABLE for direct or
carrier operation, by means of
plug-in amplifiers;

IDAPTABLE for ;in.,

kin.

and lin. tape width, using the
same basic mechanism;

ADAPTABLE for single or
multiple track recording, using an integral

plug-in head

assembly.

Distributors of EMIFILM Magnetic Recording Film
and of Type 77 EMITAPE

See our exhibit on Stand No. R 837, Exhibition of

.0

INSTRUMENTS, ELECTRONICS & AUTOMATION
Olympia, May 23-28, 1960

%

''''''''''''''
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ELECTRo
METHODS
LTD

(OF STEVENAGE)

printed circuit
Made under U.S. licence from
Winchester Electronics Inc.

connectors
for the
O1" INTERNATIONAL

BK SERIES

STANDARD GRID
NUMBER

CONTACT

BK 8

8

0.2"

BK 12

12

0.2"

BKM 17

17

0.1"

BKM 25

25

0.1"

BKM 17-8

8

0.2"

BKM 17-9

9

0.2"

BKM 25-12

12

0.2"

BKM 25-13

13

0.2"

SOCKET

CODE No.
BKM SERIES
These precision printed -circuit connectors
have gold-plated contacts (made from spring tempered phosphor -bronze) which provide
low contact -resistance, prevent corrosion and
facilitate soldering. Melamine mouldings,
conforming to B.S.S. 1322, provide high arc resistance, and high dielectric and mechanica'
strength.

NOW 4VA/L48LE

OF CONTACTS

SPACING

Full technical data and
Illustrated leaflets forwarded on request s-

ELECTRO METHODS LTD.
Electrical Connector Division,

HITCHIN STREET,
Type D2 two -pole Stackable Connector
*Alternative contact arrangements * Self -polarising stacks
*0.3" centres for 0.1" Grid applications

BIGGLESWADE, BEDS.
Telephone :

Biggleswade 2086 (3 lines)

FEBRUARY, 1960
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HEWLETT-PACKARD
DIGITAL VOLTMETER 405 AR

4,

0

thICUT

Automatic range and polarity selection
Just apply the probe
and read voltage directly!
# 405AR DC DIGITAL VOLTMETER is a completely new
instrument providing, literally, " touch -and -read " voltage
measurements between 1 and 1,000 volts. Range, even polarity,
are automatically selected. Readout is in -line, in bright, steady
numerals.

New, novel circuitry provides a stability of readings virtually
eliminating jitter in the last digit. This reduces operator fatigue
and avoids uncertainty.

Special features include a floating input, electronic analog -to -

digital conversion, digital recorder output and front -panel
" hold " control permitting manual positioning of decimal.

Voltage sampling rate is variable from 1 reading every 5 seconds
to 5 per second; or can be controlled externally by a 20 v. positive
pulse.

BRIEF SPECIFICATIONS
Range: 0.001 to 999 v. d.c.; 4 ranges.
Presentation: 3 significant figures, polarity indicator.

Accuracy: 4:0.2% full scale ± I count.
Ranging time: 5 sec. to 2 sec.
Input impedance: I megohms to d.c., all ranges.
I

Response time: Less than

I

sec.

AC rejection: 3 db at 0.7 c.p.s.; min. 50 db at 60 c.p.s.
Weight: 261bs.
Height: 7in.

HEWLETT - PACKARD COMPANY
Represented by

LIVINGSTON LABORATORIES LTD
RETCAR STREET, LONDON, N.I9
Telephone ARChway 6251

FEBRUARY, 1960
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In view of the increased worldwide demand for

HALTRON RADIO TUNES,
we are happy to announce that
we are now operating from our

new and

enlarged

premises.

This enables us to offer a much
wider range of receiving, transmitting and special purpose

tubes, backed by prompt deliveries. Come to our unique
organisation and get all your
valve requirements from one
reliable source.

We invite your specific enquiries for valves
tested to CV, JAN, and MIL specifications.
Our Organisation is A.R.B. Approved.
If you are not already on our Mailing List, please send
for latest Price and Stock Lists.

HALL ELECTRIC LTD
Natoli House, Anglers Lane, Kentish Town, N.W.5

Telephone:

GULlieer 8531 (10 l'nes)
CaPles:

Hallectric, London
TELEX 2-2573

FEBRUARY,

1960

WIRELESS WORLD

37

iiiiiiiiiiiiiiiiiiiiiiiiii

FOR

PERFORMANCE

EVERY

0
OR00

I

IMPLIES
THE NAME
on a good
they're alland
ALL THAT
. .
gay will
classic . The
Pop
"
or
" Haryoung
in
the
"
will revel
will " top
Music or speech,
Truvox taped.
they're
enthusiast
thing whenthe " Melody," the
choose, every programme
delight in . whichever you
mony " . .
and your friends.
the bill " for you

HARMONY

MELODY
Has
size

the
and

Designed
the
for
enthusiast

elegance

Repro-

of a lady's

vanity
fin -

far in ex-

in

mally ex-

bag,
shed

duction
cess of

that nor-

Summer

pected
an

from
of its
instrument
Handsome,
from size.
hght tan leatherette
trim. Tape
lent reproduction
speaker. case with giltp.s. Half track.
hi
-flux
5in. spools. Dimensions
5 x 3M.
speaker.
Tape speed speed 3iin.
hi
-flux
operate.
4in. 6 x 4in. 5iin.
Simple to
12 x 9 x
Half track.
31in. p.s.
reel,
11 x 9 x 5in.
Tape and empty
Complete
spools. Dimensions with spool L.P. lead. For 110-240 v.
and radio
Supplied
crystal microphone
A.C. mains.

Ideal for

Blue.
Excelteenagers.

£44

£36

Complete

TAPE DECK
of Truvox
reto the range
MARK VI
introducing for
newcomer

A worthy
equipment,and facilities
timing
tape recording
in appearancewith accurate butby push
finements
recording
braking.
higher quality Fully controlled
control.
and mechanical
and editing.
Pause
knob.
position.
tons. Electrical
"Off"
Speed change
"locked" in
counter.
Reels
revolution
Precision

colour
Contemporary
scheme to harmon-

cabiise with any
net finish.

Mk. VI
gns.
TAPE DECKHead, 25Head,

Fitted with Monaural
Stereophonic
Fitted with

37 gas.
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We have reduced the prices of
our Micro -alloy Diffused -base (MADT)
and Medium -speed Switching (MSS)
Transistor families by more than
one third.

Write for a price list and see how
the new figures can benefit
your current design work.

1.17:t.!

Quantity production of these two
families will begin at Swindon shortly.

r:t

- ..

Aa

4emicenducters Limited
CHENEY MANOR
Telephone: Swindon 6421

SWINDON

WILTSHIRE

FEBRUARY, 1960
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No exposed metal parts other than terminations,
which are clean solder coated, thereby ensuring
easy soldering.

Body and terminations free of wax coating
or any other low melting point material.

Long life without voltage derating.

Designed to meet the requirements of British
Joint Service Standards RCS 131 and BS 2131

with humidity classification H.2.

Solid construction eliminates internal
movement, preventing damage by severe
vibration.

comainul ENCAPSULATED PAPER DIELECTRIC
TUBULAR CAPACITORS HAVING OUTSTANDING CHARACTERISTICS
The Dubilier Capacitor Type 560 Is a new approach to capacitor requirements for all radio and electronic
applications. It is constructed to meet long and arduous service conditions. The paper dielectric element is
impregnated with a plastics material to produce a solid unit. The terminations are of great mechanical and
electrical strength and the assembled element is sealed in an encapsulated mineral loaded epoxy resin so
that there are no parts capable of movement, making the capacitor completely Immune to shock and all normal
atmospheric conditions.
Capacitance Tolerance; ±20% normal ±10% by selection. Power Factor; Less than 1% at 1,500 c/s. Insulation
Resistance; Better than 20,000M0 at normal temperature. Voltage Application; From -40° to +125°C for d.c. and
from -40° to +70°C for a.c.

VOLTAGE RATINGS
CAPACITANCE
RP

d.c. Wkg. at -40°C
to + I25°C

0.001

1,000

0.002
0.005

1,000
1,000

0.01

1,000

0.02
0.05
0.1

750
500
350

0.1

500

DIMENSIONS

d.c. TestLength

a.c. Wkg. r.m.s. at Diameter
-40°C to +70°C
+ 0.020" ±0.040"
at 20°C
and up to 60 c/s
-0
2,500
2,500
2,500
2,500
2,250

250
250
250
250
250

1,500
1,000
1,500

250
180

250

i

i
i

1

'

Pa'

i

1

Ig

1/

i
;'.7

i

all ,11

1

Ig
I

ig

DUBILIER CONDENSER CO. (1925) LTD., DUCON WORKS, VICTORIA ROAD, NORTH ACTON, LONDON W.3,
Telephone: ACOrn 2241 (5 lines)
Cables: Hivoltcon London

Telegra. r Hivoltcon London Telex
Telex: 25373

ON 2428

40
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What everyone wants to know
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INSTANTANEOUS
LOADING

.

.

A

.

about the NEW

q6"vvvvaid

INSTANTANEOUS LOADING

MAGAZINE
TAPE DECK

Magazine loads on to deck as simply
as putting on a record.

RAPID WIND
B

DI

Provision for rapid wind and tape
location.

EASE OF OPERATION

ONLY 2 CONTROLS

Controls reduced to absolute minimum.
tape threading, spilling, and locating.

One for record and play
One for wind.

PRECISION CONTROL OF TAPE TRAVEL

Magazines eliminate

Garrard design achieves a new high level of precision engineering
to ensure accurate control.

TWO TRACKS
Continuous play is always available
with the Garrard loading method
using two tracks.

The Machine for everyone
Write for leaflet " What everyone wants to know "

ARRARD ENGINEERING AND MANUFACTURING CO. LTD.
Factory and

Registered office:

Telephone: SWINDON 5381

IS

lanes)

NEWCASTLE ST., SWINDON, WILTSHIRE
Telex 41-316
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If you already own ...
a Loudspeaker system which performs well in the
bass and middle registers, but has inadequate
or unsatisfactory High Frequency response-

You can ADD ...

a precision built low distortion TREBAX High
Frequency unit, and extend the frequency range of your
loudspeaker to 20,000 c/s. Two models are available.
TREBAX
5K/2OXL

TREBAX 100

Simplicity itself to install,
since it contains its own
L.C. crossover network in
an integral assembly, and

An even more

efficient

unit, for use in larger
systems employing high

L -pad level control
(with knob and escutcheon)
ready wired on flying lead.

an

flux bass units and hand-

For use in systems handling up to 20 watts.

ling powers up to 25 watts.

Price £7. 0. 0.

Price £6. 4. 0.
MIDAX 650

Both units, illustrated above, are horn -loaded and pressure
driven, employing aluminium diaphragm and voice coils
in self -aligning assemblies with air chambers and phase

This is a horn -loaded pressure

driven unit, with a smooth

equalisers. The full range of each is 2,500 c/s to 20,000
c/s, and the crossover frequency advised is 5,000 c/s.
In the TREBAX 5K/20XL the appropriate network is
already built in ; for the TREBAX 100, separate network
X0/5000 should be employed, together with a variable

frequency coverage from 650

c/s to 8,000 c/s. Crossover
to the bass unit should be

at 950 c/s, and a special

network - X0/950 - is

attenuator.

produced for this purpose.
The MIDAX may be used

AND A FINAL STEP

in systems handling up to

can be the addition of the MIDAX mid -range unit ;
particularly appropriate if the reproduction of the middle

25 watts.

register from your original loudspeaker is not fully
satisfactory.

Price £9. 10. 0.

FULL DETAILS ARE GIVEN IN GOODMANS HIGH FIDELITY MANUAL
Fill in the coupon below and post NOW !

Cr CO CO 73

14"

r

1
Please send copy of High Fidelity Manual
Name

GOODMANS INDUSTRIES LTD.,
Axiom Works, Wembley, Middx., England.

Address

Tel.: WEMbley 1200 (8 lines), Grams : Goodaxiom, Wembley, England.
Distributors in all countries.
CANADA-A. C. Simmonds & Sons Ltd., 100 Merton Street, Toronto. 7.
U.S.A.-Rockbar Corporation, 650 Halstead Avenue, Marmoneck, N.Y.
Europe's largest manufacturers and the World's largest exporters of High Fidelity Loudspeakers L

G22WW
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The new concept of
electronic equipment
manufacture

A new philosophy:

Made for everyday use

Wide range available

* Modern techniques
Flow production
Automatic inspection
Easy servicing

* Throughout the automatic
manufacture of their new and
ingenious electronic tools
Philips are using printed circuits

together with other modern
components to obtain a
uniformity high level of performance.
Modern techniques have thus allowed
for the creation of electronic tools
simple to operate, which are accurate, and
which are also robust
and reliable under day-to-day
workshop or laboratory conditions.

Dependable

AM/FM Generator GM 2621
Frequency range 4.5 - 300 /Acts
High frequency accuracy and stability
Carrier distortion 5°I0

Output voltage from 0.1 is V up to 1 V
Frequency sweep max. 250 kc/s
Modulation depth max. 30°/s
Built-in output, sweep and mod. depth meter
Built-in crystal oscillator
Tropic proof

PHILIPS tools El
for the electronic industry

Sold and serviced by Philips Organizations all over the world
Overseas enquiries please, to the manufacturers,
N.V. Philips, Eindhoven, the Netherlands.
Sole Distributors in the U.K.:Research & Control Instruments Ltd.,
207 King's Cross Road, London W.C.

The price - a pleasant surprise
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NEW TROPO SCATTER SYSTEMS
can be set up anywhere in 8 hours or less!
A new, transportable communication system has
been developed by Canadian Westinghouse for
sending two-way voice or teletype messages up to
200 miles without relay stations.

Its name is MICROSCATTER-the most compact
system ever developed for low -cost, long range
tropospheric scatter communications.

Now in production for customer orders,

radio is a super high frequency
system that can go anywhere. MICROSCATTER
MICROSCATTER

transmitters and receivers for quadruple diversity,
including antennas, can be mounted in a standard
30 ft. truck trailer. Units designed for self-contained

field shelters can be set down by helicopter in
remote locations-and a MICROSCATTER installation can be set up ready for operation within

MICROSCATTER APPLICATIONS
COMMERCIAL

MILITARY

Fixed Station -120 telephone channels
-television and sound

Wide Band

-radar
- data

-120 telephone
channels

Transportable -48 telephone channels

-teletype

Tactical and -48 voice channels
Transportable-teletype

-data

FEATURES

Frequency -4400-5000 me
Antennas -10 to 28 ft. diameter

. Power -2 KW
Range -100 to 200 miles

A Westinghouse communications specialist will
gladly furnish complete information on MICRO SCATTER radio. Phone your nearest Westinghouse
office, or write to Canadian Westinghouse Company

Limited, Electronics Division, Hamilton, Canada.

8 hours!

YOU CAN BE SURE...IF ITS

Westinghouse
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Get it TAPED
to erfection
LONG PLAY

STANDARD

SIZES
FEET

0I

PRICE

7::

FEET
o

3*

150

4*

300

16-

5
or

600

32-

850

451-

7*

1200

1.4...,

8f"

1750

1-33-

6

225

10 0

450

12..
25-

00
76

850

451-

1200
1800

2400

5

13....,

1

1

1

2

'v:Zr
(Tit's)

15 0
10 0

SIZES

a

s

DOUBLE PLAY
FEET

PRICE
o

'''

/if ,/

PRICE
s

a

86

3*

300

5*

1200

1..4-

2

50

1

146
80

51"

1800

1-30 -

3

02

1.4...

I

15 0

7*

2400

2.. 8 -

4

00

1-36 -

2 10 0

2- 8 -

3 10 0

10 6

16....

SUPERGRADE
7"

1200

1.4..,

2

18 6

naturally
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Mss

Mastertape

MSS RECORDING COMPANY LIMITED. COLN BROOK. BUCKS.

MSS SHOWROOM AND STUDIO

2

I

TEL. COLNBROOK 2431

BLOOMSBURY STREET. LONDON W I
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SEEING IS BELIEVING IN 7 COUNTRIES!

A demonstration

showroom - on - wheels

is worth a dozen

Belgium,

Italy,

France,

will

visit

Austria,

catalogues to users of electronic

Switzerland, Germany and Holland,

measurement apparatus - that is

so

that

electronic

engineers

in

Instruments

factories, research

Mobile Demonstration Unit has

centres, technical

set out on a 6,000 miles tour of

colleges and government establishments

seven European countries. Equip-

may test the equipment for themselves.

ped with a wide selection of Marconi

On completion of its six months tour

telecommuni-

the Marconi Instruments Mobile

cation s

Demonstration Unit will resume

instruments, this superbly equipped

its invaluable work in Great Britain.

why

the

Marconi

The Marconi
Instruments Mobile
Demonstration Unit
carries a
representative
selection of
equipments,
including
Signal Generators,
Oscilloscopes,

Meters,
Valve Voltmeters
and Bridges.

MARCONI

INSTRUMENTS

MARCONI INSTRUMENTS LTD ST. ALBANS HERTFORDSHIRE ENGLAND
Representation in 68 countries
TC 166
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The type S31 Oscilloscope is an improved version of the now famous Serviscope.
It is extremely compact (Slin. x 6+in. x 13in.) and has a performance

and specification unequalled by many much larger instruments.

The D.C. coupled amplifier (-3db at 6 Mc/s), voltage calibration, wide -range calibrated
time base (.5 sec. to 1 I., sec. per cm.) and a precision flat -faced C.R. Tube

are only a few of the features that put the S31 far ahead of any other portable scope.

TELEQUIPMEN
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Plessey

HYPERLYTICS
give

service
Long shelf life and a working life of 10 years are achieved in the new type of
electrolytic capacitor developed by Plessey.
The exacting specifications demanded for specialised electronic equipment

have been met by using a high purity etched foil material, and combining
the direct Plessey process control with unique manufacturing methods.
With low leakage and high insulation characteristics, Hyperlytics can be
supplied in a wide range of values between 0.5 and 12,000 LiF. Two types are
available, the 1000 series with a temperature range of -30°C to +85°C, and the
11,000 series with a range of -20°C to +50°C.

Capacitance tolerance for both types is normally -20% to +50% but closer
limits can be achieved to meet special requirements.
Write for further details of these outstanding new components.
* High Performance Electrolytic Capacitors
CAPACITORS & RESISTORS DIVISION
THE PLESSEY COMPANY LIMITED
TELEPHONE: SWINDON 6211
WILTS
SWINDON
KEMBREY STREET
Overseas Sales Organisation: Plessey International Limited Ilford Essex Telephone: Ilford 3040

/CRIB
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If your problem is the design of Thermostatic
or pressure sensitive systems, small shaft couplings,
pressure seals or vacuum seals, then the versatile
metal bellows will provide the solution.
HYDROFLEX are, of course, to be preferred.
Please write to the Bellows Division for your copy
of the catalogue, quoting reference "WW".
DRAYTON REGULATOR & INSTRUMENT CO. LTD.
West Drayton, Middlesex.
West Drayton 4012
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Greater versatility
for the Redifon G.R. 400 TRANSISTORISED
SSB Radiotelephone

The Redifon GK. 189 TRANSISTORISED
Two -Tone Keyer,'converter, when used in con-

junction with the GR. 400 gives the added
facilities of TELEPRINTER working.

Redifon
THE WORLD'S LEADING MANUFACTURERS
OF RADIOTELEPHONES
The Redifon R. 401 TRANSISTORISED
SSB Receiver combines with GR. 400 to give
full DUPLEX TELEPHONY.

The Redifon GR. 400
TRANSISTORISED SSB
Radiotelephone gives all the

advantages of single side band, yet is as simple to

operate as an ordinary
telephone. For RFT or CW

operation. Compact.
Reliable. Full tropical
specification.

These 3 units are available for use with A.C.
mains or D.C. 12 or 24 v. supplies.

REDIFON LIMITED Communications Sales Division,
Wandsworth. London S.W.I8 Telephone : VANdyke 7281
A Manufacturing Company in the Rediffusion Group
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AN ANNOUNCEMENT OF IMPORTANCE
TO ALL TAPE RECORDER USERS

guoirkstapat

on TEMPE/AEC

IJ

Now available:
the complete range of
professional -quality

TRADE MARK

...on the sensational C -SLOT REEL!
AUDIOTAPE, manufactured in the U.S.A.
by Audio Devices, Inc., is known the world
over for its flawless perfection of sound

All 5in. and 7in. reels of AUDIOTAPE are
supplied on the exclusive C -Slot Reel-the

reproduction throughout the entire audio
range, and its consistent, uniform quality
from reel to reel and from one type to
another. Available in eight different types,
with a base material and reel footage
to meet
every recording requirement,
AUDIOTAPE has only one standard of
quality-the finest obtainable. This sterling
performance reflects Audio Devices' more
than 10 years of experience in magnetic
tape manufacture, and more than two

The tape end, dropped into a slot in the

decades of practical experience in the sound
recording art.

fastest -threading tape reel ever developed.
hub,
first

anchors

itself automatically at the
reel.
AUDIOTAPE is

turn of the

also available on the popular -size
4in. and 51in. reels.

For the truest sound that your recording
equipment can produce try AUDIOTAPE.
It speaks for itself!
AUDIO DEVICES Inc., New York, N.Y.
Concessionaires to the United Kingdom and Eire,

LEE PRODUCTS

(G.B.)

LIMITED.

"Elptco House", Longtord Street. London, N.W.1.
Tel: EUSton 5754 (all (nest

Telegrams: Leprod, London.
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Pye at Dounreay
The Pye Instrument Group has supplied all the equipment to the U.K.
Atomic Energy Authority for the irradiated fuel element laboratory at

Dounreay. In addition to supplying equipment, Pye Ltd. acted as
consultants and designers on all matters in that laboratory relating to
instrumentation and remote handling. The illustration above shows
manipulators working in conjunction with a television camera to
handle and measure a sample from the fast reactor.

The Pye Instrument Group consists of Pye Atomics Division; Pye Industrial Television Division: Faraday Electronk Instruments Ltd..
Labgear Ltd.; W. G. Pye & Co. Ltd.; Pye Telecommunications Ltd.; Unlearn Instruments Ltd.; W. Bryan Savage Ltd.; W. Watson & Sons Ltd.
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LIST No. 70 s BIT
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THE tool for Electronic Circuits
also by

MOTEK

telDCOLP\
Re9c1.7i,acle Mark)

Soldering Equipment

3 SPEED
TAPE DECK
* Three -speed versatility gives
a playing time range of 2-8
hours

(double

play

tape).

SHARP HEAT FOR QUICK
'ointing of transistors, resistors and
all classes of miniature components

* Improved

SUPPLIED IN ALL
VOLT RANGES

record/playback
head gives frequency response

from 40 0-12,000 cis

at 7.5

i.p.s.

ADCOLA
"LONG LIFE" Bits
FROM STOCK

* Three speeds, pause control,
push button operation, accidental

erasure

prevention,

> orate positioning counter.

ILLUSTRATED ACTUAL SIZE

Me NE At/
Electrical standards approved in all
leading countries

MOTEK

3 SPEED
TAPE DECK
Catalogues of the Adcola patented
and

registered design soldering
equipment on request from

I-12ad Offi:e, Sales and Service

ADCOLA
PRODUCTS LTD.

GAUDEN ROAD
CLAPHAM HIGH ST.
LONDON, S.W.4
Telephones :MACaulay 4272 and 3101

More and more manufacturers
making Motek their first
choice for reliabi'ity.
Write for the Motek RIO leaflet

are

MODERN

111"13ECX-INICalLTMS
Wedmore Street, London, N.19.

Tel.: ARChway 3114
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RELIABLE
HYDROGEN
THYRATRONS

HYDROGEN -FILLED
PULSE MODULATOR TRIODES
Designed to discharge pulse -forming
networks in high power, high voltage
pulse generators. Short deionization

time and low time jitter provide for
precise triggering at high repetition
frequencies.

Listed below are some examples from
our comprehensive range. Full tech-

nical data of these and other thyratrons will be sent on request.

E.E.V. Type

Peak
Forward
Voltage
(Max)

Peak
Anode
Current
(Max)

4C35
FX215
5C22

CV x787

25kV
8kV

x000A
9oA
200A
325A

FX229
FX227

CV3521 25kV
CV372
lkV
CV3629

sooA
35A

7384

i6kV
CV252o}r6kV
CV22o3

CVo

'ENGLISH ELECTRIC'
AGENTS THROUGHOUT THE WORLD

ENGLISH ELECTRIC VALVE CO. LTD.

Chelmsford, England
Telephone : Chelmsford 3491
AP300 /39
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Introducing ...
RELIANCE

ADDITIONAL TO THE

This latest addition to the Reliance range of Potentiometers has been designed
to conform with specification DEF-5121 style RVW 7 ttr',3 (formerly RAC.RAD)
and is fully sealed with integrally constructed moulded cover. A commercial
unsealed version, with identical characteristics is also available. Both types
can be supplied in ganged form.

TYPE W3

BRIEF SPECIFICATION

(3 WATT)

50 to

Non -Inductive

This illustration is actual size.

*

ROTATION

RESISTANCE RANGES
Linear Law A
5 to 100,000 ohms
Laws B-G
sb to 50,000 ohms

Mechanical

10,000 ohms

MAXIMUM WORKING VOLTAGE

(Ayrton Perry)

Between spindle and
track

RESISTANCE TOLERANCE

Also available, the precision built

over
100 ohms± 5°'0
under 100 ohms±

Standard

TYPE H A2500
providing exceptionally high law
accuracy without cam correction.
Range 100 to 100,000 ohms.

Law Accuracy (Absolute) ±0.25%
or
0.10%.
Full details in Data Sheet No. 100.

280°±5'

Electrical Effective

1,000 V. d.c.

Also available (at extra) with tolerance

Full technical details and dimensional drawings in Data Sheet No.

to ± 1% and linearity to within ± 1%.

9 available on request.

RELIANCE MANUFACTURING CO. (SOUTHWARK) LIMITED
SUTHERLAND ROAD, HIGHAM HILL, WALTHAMSTOW, LONDON, E.17.

Tel: Larkswood 1118/9

GD6I

"00" TWIN CONDENSER

SL. 16 DRIVE

Designed for use in miniature transistor receivers. The front (aerial)

A general purpose slide rule Drive
for F.M./V.H.F. Units, short-wave

for medium waves, and the rear
section is 176pf., which may be

converters,

section is 208pf. to provide coverage

padded to match the oscillator-very
robust yet light weight. Front area
x 1 17/32in. x 1 1/32in. deep,
price 9s. 6d.

etc.

Printed

F. GANG CONDENSER
two

in

colours on aluminium, with a 0-100
scale and provision is made for
individual calibrations.
Complete
with bronze escutcheon and glass.
Price 13s. 9d.

A

good

general

purpose

gang.

Robust, but small in size. "E" law to
match our S.L.8 Full Vision, Square
Plane and Air Plane Drives. Size
21in. x 1 21/32in. x 2 9/16in. long
(3 gang 3 11116in.). Price for 2 Gang
I3s. 3d. 3 Gang, 17s. 6d. Complete
with trimmers.

PRECISION BUILT COMPONENTS
KINGSWAY
AMERICAN

(London Ltd.)
REPRESENTATIVE :

WADDON

SURREY

Telephone : Croydon 2754/5
Messrs.

M.

Swedgal

Electronics,

258

Broadway, New

York

7,

U.S A.
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CV SERIES
Take the best in Constant Voltage Transformer
design and practice... maintain all those features
proven by years "in the field" .... add still greater
efficiency .... reduce size and weight .... and then
drastically cut the cost - and you have the NEW
CV Series.

Models now available with output capacities of 25,

50, 75 and 100 watts and range of outputs from

6 to 240 volts - all providing assured output
voltage regulation within j I% for input variations

of up to ± 15%

WEIGHT REDUCED by over 25%
*SIZE REDUCED by over 40%
STRAY FIELD REDUCED by over 75%

OPERATE AT ANY LOAD
from 'NO LOAD' to 'FULL LOAD'
WILL OPERATE CONTINUOUSLY
AT AMBIENT TEMPERATURES
from -10 to +50° C.

CONSTANT VOLTAGE TRANSFORMERS

litegate

?Litres a, typical exancokMODEL CV.25/E
Input Voltage
Output Voltage
Output Capacity
Dimensions

Weight

SMALLER - LIGHTER

~tee COST Less/

MODEL MT.28 I /E
190-260V

6V
2SW
5}"x3 tIT "x
Slb

PRICE E6. S. 0

190-260V
6V

2SW

rx 50c 41"
71b

PRICE L8. 0. 0

Full details in Folder W-63 available on request

4 &once

COMPONENTS LIMITED

MAINS STABILIZATION DIVISION
ROEBUCK ROAD HAINAULT ILFORD ESSEX TELEPHONE : HAINAULT 4444

OOOOOOOOO
GD 80
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LONDON'S LEADING STOCKISTS OF

EQUIPMENT ACCESSORIES MATERIALS
G3CDS SENT TO ALL PARTS OF THE WORLD
STEEL METER CASES

HI - FIDELITY STOCKISTS
ACOUSTICAL

ARMSTRONG

AVANTIC CHAPMAN COLLARD
GARRARD GOODMANS JASON
LEAK LENCO PILOT ROGERS
W.B. WESTREX WRIGHT AND

METER

LARGE STOCKISTS OF

OFFER

WEAIRE

TEST

WHARFEDALE

COMPONENTS & EQUIPMENT
A.B. METAL PRODUCTS AVO
BELLING LEE BULGIN COLVERN
DUBILIER ERIE MORGANITE
PAINTON

1,200

riage charged extra
at cost.

PNEUMATIC LID STAY with
66

Page

Catalogue

Listing

Items of our extensive stocks.

310-350 v. 220 mA. 6.7 v. 5 A., 6. 3 v. 3 A.,
6.3 v. A., 5 v 3 A., 6 v 3 A., 6.3v.
A.,
230 v. Primary E21101-.
3
Mains and Output Transformers for
Modern Version of Mullard 510. Shrouded
of first class quality, E2115/- per pair.
4. Mains Transformer.
Weyrad Drop
through, Shrouded 250-0-250 v 100 mA.
6.3 v. 34 A. Tapped Primary 200-240v 18/9.
I

ROTARY WAFER SWITCHES

A.B. Metal and N.S.F. Made to order.
free on request.

Price List

75,/,

Our only address Few mins. `rom Marble Arch Open all day Sat.
Well-equipped demonstration room Phone PAD 4455/6

6. Choke 20H 50 mA. Potted, IS!-.
7. Choke 16H 120 mA. Ported "C"Core,2018. Choke 5H 100 mA Potted, 5,16.

9. Choke 5H 300 mA, Potted, 12/6.
Rectifier 300 v 300 mA.. 1316.

10.

.g2.11IIIIIIIIIII:IIIIIIIIIIIiIIIIIII:IIIiiIIIIIIIIIIIIIIIIIIIIIIIIIiiiIIEIIIIIIIIIIIIIIINIIIIIIIIIIIIII:ng

AN

f.f_---

-=,---

AND MEASURE

1

5. Choke 10H 250 mA Potted " C " Core.

189 EDGWARE ROAD, LONDON, W.2

Switch on

Fitted with Smiths
P. & P. 3/3.

6v 3 A. 4v 3 A.. 110 v Primary El.
2. Mains Transformer (Potted) 350-310-0-

800
plus

P & P 6d.

0
3
9

I. Mains T ransiormer 550-0-550 v. 150 mA.

pressure

over

13
4

SPECIAL OFFERS !

10

TELE - RADIO (1943) LTD

Fr.-

II
EI

SIMPLEX TIME SWITCH

Heavy duty. 101- complete

adjuster

9
8

8 10

Chassic end Case List Free on 'raciest.

200!250 Volts 20 Amp.
electric clock. Price 69/6.

4-23dB, 4-20 to 4- 37dB. Accuracy 3% D.C.
±
A.C.
Multi -range, 5fin.x34in.xliin.
Large clear dial. Leads C5 19 6. (P & P 21-)

MASTERLINK TAP.: UNIT M2A

mmediate dispatch

v.

mA - 20 to

The Connoisseur's Tape Pre -amplifier

5

El II 5
2 x 7 x 7in with Alum. Panel
El 15 9
4 x 7 x 7in. with Alum. Panel
8
E2
5
4 x 9 x Bin with Alum. Panel
E2
9 6
6 x 9 x Bin. with Alum Panel
E2 16 8
6 x II x Bin with Alum Panel
3 10
9x II x 10in with Alum. Panel
E3
ALSO FULL RANGE OF CHASSIS

A.C., ditto
D.C., 0-20k,
0-2 megohm,
300 microA,
30mA. 300

WELWYN WESTINGHOUSE.

of goods available
from stock. Car-

6

0 x 7 a 7in. Alum. Panel

6/12/60/300/

T.C.C.

Build your own Hi -Fidelity Tape Equipment
using this exclusive product of Tele-Radio
(1943) Ltd., suitable for use with Weartre.
Brenell & Collaro Decks. C.C.I.R. characteristic. Complete with external Power Pack.
Full wiring instructions with each unit. Please
advise type of deck when ordering. 27 gns.
plus P & P. 4/-.
Free Leaflet on request.

9

14 II
24

0 x 6 a 2 -1 -in. Rectangular

by well known Manufacturers including:-

MULLARD

4 x 4 x 4in. Sloping Front
5 x 5 x Bin. Sloping Front
6 x 6 x I2in. Sloping Front
4 x 4 x 21in. Rectangular
6 x 4 x Sin. Rectangular
8 x 6 x Sin. Rectangular

"ALFA"

including equipment by

R.F.
BRIDGE
with built-in Crystal Controlled
Source and Detector

* Built-in Mains operated crystal controlled source
having w - 107 and Logarithmic detector with
visual display.
* Provision for use with external equipment over
full frequency range, 15 kc s-IE M: s.
* Instant measurements in five directly calibrated
ranges,

R....10 ohms -I0 megohms.

C....0-0Ipf-25 000pf
G....0-100mmhos
X....4 ohms -I megohm
As admittances to an accuracy of 1% over the major part
of measurement range.

ALSO
Measures any three terminal network. Adaptors
available shortly, will enable most transistor
parameters to be measured.

PRICE

Write for detailed leaflet.

£15 8

COMPLETE

(BRIDGE ONLY WO)

Hatfield Instruments Ltd.

Crawley Road, Horsham, Sussex
Horsham 323215

WIRELESS WORLD
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Elliott Brothers

use

A

Patchcord Programming System
and Taper Technique

Rear view showing harness emTaper Pin Connection.

ploying

"FIMAC" Computer at tresent in
use in the Aviation Division of
Elliott Brothers (London)
Limited, Boreham Wood.

co0

4)\-4
Photographs by courtesy of
Panellit Ltd., Member of the
Elliott Automation Group.
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WIRING

AIRCRAFT -MARINE PRODUCTS (GT. BRITAIN) LTD.

Te,:CHAncery 2902 (7 lines)
Head Cfficr mpio House, 87-99 Saffron HIL. London E.C.I
Works: SCOTTISH INDUSTRIAL ESTATES, PORT GLASGOW, SCOTLAND
TRADE MARK

Trade Mark or AMP Incorporated U.S.A.

AP323-93
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TRANSFORMERS

CHOKES

PLUGS

SWITCHES

SOCKETS

RESISTORS

Miniature
Electronic Components

FULL TECHNICAL DATA UPON REQUEST

AMPLIFIERS
--174

POTENTIOMETERS

ARDENTE ACOUSTIC LABORATORIES LTD
8-12 MINERVA ROAD : LONDON : NW10 -z-r-

TWO NEW LINES
by

Phone: ELGAR 3923(6 lines)

Telegrams: HAILER. LONDON

We proudly draw attention to our newly
designed FIST MICROPHONE and UNIVERSAL HANDSET, which find applications everywhere where quality, toughness

141\,

and serviceability are major factors.

FIST MICROPHONE

UNIVERSAL HANDSET

Moulded in Nylon, this attractively
designed unit is weatherprcof and almost

Moulded in Propionate-one of the
toughest plastic materials ever pro-

duced, this beautifully styled, robust
and lightweight instrument is designed to accommodate any known
Transmitter or Receiver Inset. Builtin Double Pole Changeover Switch

indestructible under the most adverse
conditions.

It

has

a

positive

action

Double Pole Changeover Switch,

and

Is available with either Carbon or Electromagnetic Transmitter. When fitted with

is

Standard Insets:

Carbon and Double Button Carbon.
For use on Radio Stations, Mobile
Radio.
Walkie-Talkie, Police Car -

the E/M Inset it also operates as a Receiver.

For use on Mobile Radio, Walkie-Talkie,
Police Motor -Cycle Wireless, etc.

Details of all S. G. Brown
products sent on request.

also available.

Moving Coil, Electro-magnetic, Single

Radio, etc.

Handsets; Microphones; Headsets; Headsets with Boom Microphone;
Headsets with Throat Microphone; Transmitter Insets; Receiver Insets;
Hospital Headphones and Pillowphones; High Fidelity Headphones.
SHAKESPEARE STREET

LTD.

WATFORD

Telephone: Watford 27241

HERTS

FEBRUARY, 1960
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COMMUNICATIONS
RECEIVER Type C864
All round the World this Airmec receiver

known and used for its remarkable
performance at an extremely low cost.
is

Superior Sensitivity
Superior Signal -to -Noise Ratio
Superior Second Channel Rejection

Main tuning control showing

ADDITIONAL FEATURES

a portion of the seven fre-

Separate incremental tuning con-

quency scales, the coarse and

trol for use with crystal calibrator.

fine logging scales and the
movable

Double frequency changer circuit.

cursor.

Stabilised
voltages.

Frequency
coverage
from 15-45 kc/s and
Frequency setting acc-

S meter incorporated.
Very stable B.F.O.
Muting facilities provided.
Built-in loudspeaker.
2 watts output.
Turret band switching.

uracy better than 1 kc/s.

Film scale giving actual scale length of
4ft. on each frequency range.
1 slow motion drive with logging scale.
PRICE :

E150

eu

oscillator H.T.

Image rejection over 100 db.
Exceptionally high sensitivity and
signal /noise ratio.
Variable selectivity.

100 kc/s-30 Mc/s.

90 :

local

SEND FOR LEAFLET

160A

RADIO AND ELECTRONICS
AIRMEC

LIMITED

HIGH

WYCOMBE

Telephone: High Wycombe 2060

BUCKS

FEBRUARY, 1960
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A NEW atosts
AF208
VHF/MW RADIOGRAM CHASSIS
In announcing the new AF208, the most economically

priced chassis we have ever produced, our aim is to

bring traditional Armstrong quality and design
to a larger circle of enthusiasts than ever before.
The hand -built construction, the superior finish
and the high quality components are the same as
those used for our more expensive models. We
confidently assert that there is no similar product
on the market today which equals in value the
Armstrong AF208.

price 22 gns.

TECHNICAL SPECIFICATION

For details of other models In our range of radiogram

Full VHF band (87-108 me/s) and medium waveband 5 watts output.

Frequency Response 30-22,000 c.p.s. ± 2dB Negative Feedback

chassis, see our page 181 advertisement.

15dB Harmonic Distortion 0.5% Hum Level 60,113 down

Separate wide range bass and treble controls Output for tape recording (Independent of volume control to allow monitoring at any level)
Tape playback input for use with tape recorder or tape deck with tape
pre -amplifier Two compensated pick-up inputs t switched, to allow

Post this coupon or write for descriptive literature or call at our Holloway
Showroom for full unhurried demonstration and professional advice on
your installation. Open 9-6 weekdays and 9-5 Saturdays.

two separate pick-ups to be connected) Continental reception of
good programme value Absolute freedom from drift on VHF
Satinised brass dial surround and veneered facia board available
Dimensions 12in. x 8in. x 7in. high.

WF8

NAME

ADDRESS

The name ARMSTRONG is the registered trade mark of

ARMSTRONG WIRELESS & TELEVISION CO. LTD.

WARLTERS ROAD, LONDON, N.7.

IS THE REGISTERED
TRADE MARK
LJ
OF DENCO (CLACTON) LIMITED

THE WORD
IT

MkE1 -Q

IS ALSO A GUARANTEE OF

WORKMANSHIP & TECHNICAL PERFORMANCE
0 ---Fr 000

FROML

L.F.SPEAKER

OUTPUT

TRANSH. F.

FORMER
C

U

SPEAKER
0

FOR 3 OHM SPEAKERS LDN.1
L = 0.135 mH.
C = 30pF.

NORth 3213

OUR RANGE OF PRODUCTS IS
SO

GREAT THAT WE NOW

HAVE TO REQUEST THE AMOUNT
OF

I

.

FOR OUR GENERAL

CATALOGUE AND TO SAVE YOU
POSTAL

ORDER

POUNDAGE

CHARGE WE REQUEST SEND
I I4d. IN STAMPS.

LOUDSPEAKER DIVIDER
NETWORK COILS
LDN.1 for 3 ohm speakers. Price 716 each (15/- per pair).
LDN.2 for 15 ohm speakers. Price 10/- each (20/- per pair).

Note:-Two coils are required to complete the network
shown in the circuit diagram, i.e., for 3 ohm speakers two

type LDN.1 are required. (Please add 1/- to cover postage
on each pair of coils.)
In both cases the cross -over frequency is 2.5 kc/s and with the

FOR 15 OHM SPEAKERS LDN.2

constant resistance circuit recommended, the attenuation
beyond the cross -over frequency will be 12 dbs per octave.

L 0.675 mH.

We have described values of condensers used in prototype

C= 6pF.

networks but regret we are unable to supply these from works.

LOUDSPEAKER DIVIDER NETWORKS.

Loudspeakers designed o reproduce the whole audio range are usually very expensive and
results comparable with much more expensive units can be achieved by the use of two normal loudspeakers.
One is used to reproduce the
lower frequencies, the other caters for the higher frequencies where the response of the larger unit will have fallen off. It is clearly

necessary to include a frequency dividing network between the speakers and output transformer in order to distribute the low and high
frequencies to the appropriate speaker.
The frequency at which the cross -over takes place may lie between 800 c.p.s. and 5 kc/s depending upon the relative performance of the
two loudspeakers used. A reasonable compromise which will suit most pairs consisting of an 8in. to 12in. unit and a 21in. to 6in. unit,

is 2 kc/s.

PLEASE SEND S.A.E. WITH ALL ENQUIRIES.

DENCO (CLACTON) LTD.,

(DEPT. W.W.) 357/9 OLD RD., CLACTON -ON -SEA, ESSEX
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Those who know
insist on ...
TRADE MARK

SCOT
BRAND

RECORDING TAPE
SCOTCH WORLD'S LARGEST SALES OF MAGNETIC TAPE

FF,BRU P)

WIRELESS WORLD
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19(-d)

The

Superg
Soldering Iron
heats up from cold
in Q seconds
Designed on an entirely

new principle, this lightweight, versatile iron is

eminently suitable for
soldering operations in the
radio, television, electronic
and telecommunication
industries. For test bench

and maintenance work it is
by far the most efficient and

Length, 10";
weight, 3 oss.

For best results

with this Iron
use ENTHOVEN
SUPERSPEED

CORED SOLDER

and ALUMINIUM
CORED SOLDER

economical soldering

The shape of
things to come?
/you/

can help to avoid it!

It is inevitable that there will soon be more
television channels which will mean more and
more bigger and better aerials !!

This conglomeration can be avoided by the
use of TIS communal aerial and distribution
systems.

One aerial can supply a whole block of flats

or by using our piped system

a

complete

iron ever designed.

Activated by light thumb pressure on
the switch ring. When pressure is
released, current is automatically
switched oft-thus greatly reducing
electricity consumption, wear on
copper bit and carbon element.
Can be used on 2.5 to 6.3 volt
supply (4 volt transformer
normally supplied) or from a
car battery.

More powerful than conventional
150 -watt irons; equally suitable

for light wiring work or
heavy soldering on
chassis.

Simple to operate; ideal for
precision work.
Requires minimum maintenance-at negligible cost;
shows lowest operating
costs over a period.

housing estate or town !

TIS are pioneers in distribution equipment

LIST PRICES

and full technical advice will be given free to all

39/6
IRON
TRANSFORMER 35/6

Dealers.

All prices and trade discounts subject to revision

v`\\

.\\\

ENTHOVEN SOLDERS LTD.
(Industrial Equipment Division)

Sales Office & Works:

TELEVISION INSTALLATION SERVICES

Upper Ordnance Wharf. Rotherhithe Street,
Tel.: BERmondsey 2014
London. S.E.16.

(MANSFIELD) LTD
Nursery Street, Mansfield. Telephone Mansfield 31078

Dominion Buildings. South Place, London. E.C.2. Tel.: MONarch 0391

Head Office :

FEBRUARY, 1960
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CAPACITORS
jk..

MARK

',4

.

I

I
I

I

N

-.. ..... .,.,

I

t

1

%

for all applications
TYPES
DRY ELECTROLYTIC METALLISED PAPER (HUNTS PATENTS)
METALLISED PLASTIC FILM (HUNTS PATENTS)
PLASTIC FILM FOIL & PAPER SILVERED MICA
STACKED MICA CERAMIC POWER CERAMIC
TRANSMITTING AND SPECIAL R.F. TYPES

APPLICATIONS
RADIO AND TELEVISION EQUIPMENT ELECTRONIC EQUIPMENT
POWER FACTOR IMPROVEMENT CAPACITOR MOTORS
FLUORESCENT LIGHTING PHASE SPLITTING
H.F. AND R.F. HEATING IGNITION AND INTERFERENCE SUPPRESSION
TELEPHONE INSTALLATIONS

A. H. HUNT (Capacitors) LTD., WANDSWORTH, LONDON, S.W.18. Tel : VANdyke 6454

Factories also in Essex, Surrey and North Wales

64
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MULTI -WAY MAINS VOLTAGE SELECTOR TYPE 8279001
14 POSITIONS! 90, 100,

105, 110, 115, 120,

130, 200, 210, 215, 220, 225, 230, 240 VOLTS.

BLACK P.F. MOULDING.
Send for full details including circuit information to:-

THE McMURDO INSTRUMENT CO. LTD ASHTEAD SURREY Tel: ASHTEAD 3401
5649

INTERCHANGEABILITY
of the 5 different sized bits
with the I Precision iron,
creates the most versatile
soldering tool yet produced. Bit sizes of 040in.,
3/32in., 5/32in., 3/16in. and

heavy duty complete the range.
FINGERTIP CONTROL,
sharp, regulated heat, ensures a quicker better lob.
3/16in.

Model C.240 (230140 volts)
illustrated, is available from

the usual wholesalers or
direct from the manufacturers at 29/6 (complete
with one bit).
Other
models for voltages rang-

ing from 6 to 230 volts

also available.

Stands as illustrated at 12/6.

SEND FOR DETAILED CATALOGUE TO

A.N.T.E.X.
7/8 Idol Lane, London, E.C.3.
Phone: Mansion House 2716

SOLDERING IRON

FEBRUARY, 1960
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TRANSFORMERS
5 V 140 A

CI I

110-120 V 10 A

EIS

40 V 25 A
5 V 300 A
6-12 V 50 A
12 V 60 A
12 V 100 A
50 V 60 A
10-15-25 V 100 A
6-12-18-24-30 V 12 A
110 V Centre Tapped
55 V 25 A
6-8-10-18-24 V 100 A

LIS
EIO

C8-10-0
5V
12V
24 V
30 V

£16
£25

Ell

CONTINUOUS RATING Short Rating Trawhormers a:so avallaYe

OUTPUTS

£10

£26

Al' for 240 V Input, other Supply Vo'tages as Required

EACH
TRANSFORMER
IN
THIS
GROUP

£20

80 A

40A
30 A
25 A
30 A
4A

18 V

110-120 V
4V

100 A

7A

60V

17.5 V

40 A

55 V

15 A

E26

£32

65

1111.1=41111!11.1111111

AUTO -

000

4 V 5,000 A
2 V 10,000 A
3.5 V 20,000 A
2 V 30,00C A
10 V 2,000 A
10 V 1,000 A
10 V 500 A
10 V 750 A
10 V 300 A
10 V 900 A
12 V 1,000 A
15 V I,C00 A
20 V 800 V
5 V 1,C00 A

E98
E127

£130
E103
E59

£33
E48

£50

£64
E7S

£83

07

TRANSFORMERS

TRANSDUCTORS
Saturable Reactors

230-115 V 5A

for

controlling AC currents

E8

250-240-230-220
120-115-110105 V 12 A
250-240-230 -220120-115 -110105 V 60 A

[35

up to 220 A 100 kVA.
Available for all standard
AC
supply
voltages.
Single-phase and threeStandard

phase.

DC

control volts; 12, 24, 36
110 and 240 V.

THREE-PHASE
TRANSFORMERS

£13

'nput 400/440 V
40 V 60 Amps
L30

3 -Phase

230 V 50 Amps
3 -Phase

HIGH -VOLTAGE

TRANSFORMERS
4,250-4,750 V
25 mA
2,050-4,000 V .5 A
2,500-0-2,500 V
250 mA
10 kV Ignition

E78

110 V 100 Amps
£90

3 -Phase

4 V 5,000 Amps
£130

3 -Phase

£14
£27

t27
£12

These and other Transformers can be supplied for 3 -phase,
6 -phase and I2 -phase Rectifiers.

CONSOLES
AC and DC Supply Units with infinitely
variable or capped output. Manual or remote

control with full instrumentation. The Console illustrated has a stabilized 230 V AC
supply as well as several low voltage heavy
current sources. Each source is independent
of the others but where called for, interlocking, and protection devices can be
included.

VOLTMOBILE
VOLTAGE REGULATING AUTO.TRANSFORMERS
Range from zero volts to supply volts in 64 steps. Change per step 1.6% ON LOAD SWITCHING.

INPUT 420 V

INPUT 240 V

VOLTMOEILES can be used

OUTPUT 0/250 V OUTPUT 0/440 V

by

themselves or in the primary of
another transformer to give very
fine changes of output.

£32

i62

C73

100 A

L98

LIII

IRECTIFIER SETS
6.3 V DC 13 A
12/25 V DC 12 A with Choke Regulator
12 V DC 210 A
24 V DC 20 A
24 V DC 26A with stabilizer
24 V DC 105 A
34 V DC 10 A
36 V DC 50 A
110/120 V DC 10 A

in HEAVY CURRENT EQUIPMENT.

£13
£18
E110
E26
£36

£110
£30

01

134

For 200/250 V A.C.

Also
available for 3 -phase supply

110/120 V DC 25 A
200/250 V DC 6 A

09

2000/250

£44
EEO

20/25010
V DC 1 8 A

220 V DC 110 mA
1,200 V DC 200 mA
Ammeters and
Fitted
meters. per meter
Built-in Rheostats

£12
E40

VoltE4

£4

for HARMSWORTH TOWNLEY & CO.

invited
Transformers and Rectifiers. We specialize

SPECIFIC ENQUIRIES are

L37

30 A
60 A

2 JORDAN STLEET, MANCHESTER 15.

CENTRAL 5069
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lust think!
How things have changed!
Yesterday's precision measuring
instruments gave you much
more precision than you
generally needed and cost you
so much more. But today
Nash & Thompson have
overcome your problem with
NASHTONS- the tailor-made

precision measuring instruments
that fit your needs like a glove,
and cost you so much less.
Now you can buy the way

you've always wanted to-the
NASHTON way.

Write or Telephone for full NASHTON specifications to .
(GgKatwonm.,UrZZSMSIW

. tAnteMe1MWM

. . .

FEBRUARY,

67
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Flash Tester
500- 20a4Y A.C.
£26.0.0

D.C. Stabilised. Supply
12V I amp.
(40.0.0

Ohmmeter

roil - lo,000M.:1
£52.10.0

R.C.C. Bridge

Sensitive Valve Voltmeter
3rnV- 3ooV.

5 pf-lif 5 - sooma
(30.0.0

40 cis- 500 has
£49.10.0

NASHTON

D.C. Valve Voitrrater
0.1 - r000 volts
0.01 - rooVA

(55. ro.o

/

precision measuring equipment
means accurate economic buying
These six models are a selection from the wide range of
NASHTON miniaturized electronic test instruments available
for immediate delivery. Designed by Nash & Thompson
to meet your everyday needs accurately, efficiently and
economically, NASHTON units are compact, modern, streamlined, easy to read and operate. NASHTON give you what

you need most - functional efficiency, not frills.
Others in the range include the A.C./D.C. Valve Voltmeter,
Universal D.C. Meter, L.F. Quadrature Oscillator, 0.5 Amp.
Stabilised D.C. Power Supply, Transistor Tester, Shorted
Turn Detector, Digital Read -Out Meter, Preferred Value
Resistance and Capacitance Boxes.

Nash and T amps°
HOOK RISE, TOLWORTH, SURBITON, SURREY Tel. ELMbrldge 5252

LTD

FEBRUARY. 1960
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Arcolectric
SWITCHES & SIGNAL LAMPS
T.225: Miniature Slide Switch
ideal T.V. mains switch

1.225

S.L.166: Very small low cost
mains neon indicator
T.280: Sensitive Snap Action Switch

Popular switch for tape recorders
T.626: Double pole 3 -AMP switch

with tags to fit printed circuit boards
T.626

Write for Catalogue No. 132

ARCOLECTRIC
SWITCI-IESLTID
CENTRAL AVENUE, WEST MOLESEY, SURREY.

Tel.: MOLESEY 4336`

For

SENSITIVITY!
HIGHEST FIDELITY!
HIGH

MAXIMUM RELIABILITY!
REASONABLE COST! Also Ayajlable
SKr"

The L45. A compact High
Quality 4-5 watt amplifier

MODEL LIO HIGH FIDELITY 10 WATT
AMPLIFIER

Size approx. 7-5-Sfin. high. Sensitivity
is 23 millivolts so that the input socket

WITH SEPARATE PRE -AMPLIFIER
Supplied complete

can be used ;or either microphone or
gram., tape, radio tuner, etc. B.V.A.
valves used are ECC83, EL84. EZ130.

Retail
Price

only (i.e. Main

Controls are: Vol. Treble and Bass with
mains switch.
The Tone controls
provide full compensation ior long
playin; records. Output matching for 3
ohm loudspeaker Retail price E5/191.5.

Amplifier and Pre -amp.)
GNS.
Size of main amplifier 9in. x 7in. x Sin.,
Pre -amp.
lin. a 4Zin. x 21in. Front
Plate I2in. x 3}in. Stoned Gold hammered finished chassis.
Front Plate
Polychromatic Gold. Weight of main
amplifier 10Ib. Pre -amp. 31b. For 50163
111

I

THE LT45 TAPE DECK AMPLI-

FIER. A comp ete unit (power pack
and oscillator incorporated) ready .or

c.p.s. A.C. mains 200-233-250 v. or to

connection to A.C. mains. 3 ohm loudspeaker and practical.v any make of
deck Negative ,cedback equalization
adiustment by multi -position switch

order for export.

The Following Outstanding Test Figures
nc!ude Pre -amplifier.

Sensitivity (for I) watts)
L.P. 25 m.v.
78 r.p.m. 20 m.v.
Radio, 35 m.v.
Microphone, 2.5 m.v.

Input Impedance

All inputs 500k. Plus lOpfd.
Frequency Response
2 d.b. 30-.25,000 c.p.s.

HARM DN IC

for 3), 7} and I5in. per sec.

(Inc. Pre -amplifier)

DIATONIC 10-14 WATT.

High
pre-

CONCHORD 30 WATT.

Hi -F.

0.09°0 measured at

Damping Factor 35
Bass Control
+9 d.b. to -9 d.b.

at 50 c.p.s.

Power Consumption

Treble Control
+ 9 d.b. to -9 d.b.

90 watts.

at 12.000 c.p.s.

Maximum Power Output

Hum Level
- 70 dip.

In excess of 12 watts.

Negative PeedbacIt
Total 32 d.b.

price 12 gns.

DISTORTION

Filter

-7 d.b. at 9 Keit.
- 10 d.b at 5 KO

TRADE AND EXPORT ENQUIRIES TO

10

Watts.

MULLARD VALVES:
EF86(1);

EZ8I(1).

ECC83(2):

OUTPUT

ELS4(2):

MATCHINGS

For 3 ohm and 15 ohm L'Speakers from high grade sectionally
wound output transformer.

RESERVE POWER

SUP -

PLY (for Radio Tuner) 300 v.
33 m.a. smoothed and 6.3 v.
1.5 a. at 4 -pin socket.

LINEAR PRODUCTS LTD.

ELECT
ARMLERONY,

Fidelity amplifier with integral
amplifier. Retail 12 gns.

Retail

amplifier with two separately controlled inputs. Retail 15 gns.

LSO SO WATT AMPLIFIER.

Size

approx. 13 x 9 x 7in. Sensitivity 25 m.v.
Outputs for 3 and 15 ohm speakers.
Retai. price 19 ens.
L313

STEREOPHONIC AMPLI-

FIER. Sensitivity ISO. m.v Output 3
watts on each channel. Retail 7 gns.

WORKS,
LEEDS

Tel.

Leeds 63-0126

(3 lines)
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Independent
sideband
receiver type
GFR.552
... developed to British Post Office

specification and used on their
international circuits.

This equipment is designed for
operation on long distance, point-

to-point short wave radio links
forming part of the international
trunk network. Special features of
the GFR.552 include a high order
of oscillator stability and freedom
from doss -modulation through
which cams -talk between channels
or intermodulation between wanted
and unwanted signals might occur.

Frequency range -4 to 30 Mc/s.
Noise Factor - better than 8dB
over the band.

A.F.C.- Motor driven with ex-

ceptionally high retuning

speed and low residual
mistuning.
attenuation

Cross -talk

between

channels is greater than 45dB for
modulation

frequencies

above

200 c/s.

Output - Variable up to +14dB
relative to
600 ohms.

1mW into

A PRODUCT Of

1111=1=1
MULLARD EQUIPMENT LIMITED

Torrington Place
Mullard House
London, W.C.I
Tel: Langham 6633
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REMOTE CONTROL
We cannot emulate the
mystics of the East but with

OIEN/Int
HAFTING
We can operate any element
requiring rotation or
push-pull movement, or
both, no matter if the
controlled element is close

to or at a distance from the
control point.
We can operate from an
accessible point, switches,
valves and other electrical
and mechanical devices
located in inaccessible
places.

We can, in fact, solve your
problems.

Flexible Shaft
Handbook available to technicians
You will find most normal Avo, Crompton, E.A.C.,

on request to
Dept. W.

Elliott, Pullin, Taylor Turner, Weir, Weston and other
meters in stock at Anders - ready to be served up at once.
But Anders take a special pride in their a la carte service :
non-standard meters of all kinds, shapes, sizes, voltage or
current ranges, are supplied within 7-14 days, accurately
calibrated, with dials specially drawn. Service is quick
and efficient.

Anders
oivcs)
103 Hampstead Road, London, N.W.1.

TD

Tel.: EUSton 1639

Contractors to G.P.O. and Government Departments
DGI/Ministry of Aviation approved

Meters, Electronic & Test equipment to individual specifications

MAP U.S T4170411

Of IVAS70/1/

THE S. S. WHITE DENTAL MFG. CO. (G.B. LTD.
Britannia Works, St. Pancras Way, London, N.W.I.
EUSton 5393

R.C.3
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CINCH
BARRIER TERMINAL, FANNING AND
(a) Conductor hooked under
cleat and soldered

MARKER STRIPS
(c) Cable secured by crimping

(d) Upturned ends hold terminal
under screws before tightening

(b) Cable clamps available if
required R.H. (or L.H.) as desired

'Standard ' series are
available with various types
of terminals, up to 21 way-

' Miniature' series up to 12 way.
Insulating materials

phenolic or ' Mikacin ' as specified.

CARR FASTENER COMPANY LTD
STAPLEFORD NOTTINGHAM
London : 197 Gt. PORTLAND ST., W.1
LANGHAM 3253,4/5
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9

I4

18

26

34

4I

S 0 WAYS

MCMURDO

Alternative long plug cover provides
ior
pin shroud.
Strengthened extruded aluminium cover
with rigid cable clamp, top or end cable entry.
Optional latch prevents accidental disengagement. Available for all combinations.
Mask to protect pins of panel mounted plug.
Gold plated sockets and pins.
Dowels provide mechanical alignment.
Special alternative dowel socket for electrical connection.

NCR"EMS

Send for full details to:

THE McMURDO INSTRUMENT CO. LTD., ASHTEAD, SURREY. Telephone: Ashtead 3401
JSP 564E

Wide range and variety of CERAMIC TRIMMERS

High Stability in most
exacting conditions.
Are being increasingly incorporated

in electronic equipment owing to
their VERY COMPETITIVE prices,
HIGH QUALITY and RELIABILITY.
Samples

and

STEATITE

Catalogues
request.

available

on

INSULATIONS
LTD.

31, George Street, Lozells,
Birmingham

19.

Telephone: NORthern 8357/8.
Telegraphic address: "Steatite-B'ham, 19".
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A REVOLOVONARY NEW 1312/77S11 hirvemnoN;
* Uses standard
tapes

* Plays at 71."
per. sec. or 3
other speeds

* Records direct
from radio or
microphone
* Erase and
fast rewind
FULLY
GUARANTEED

Instantly turns any gramophone
into a first-class Tape -Recorder
and back into a record-player in a moment !
Everyone is praising the Gramdeck. " The
quality is at least equal to that obtained from a
good microgroove disc," says a leading professional journal.
WORKS FROM ANY RECORD
PLAYER OR RADIOGRAM

Gramdeck is completely new
a revolutionary and ingenious invention that instantly
.

.

.

turns your gramophone into a tape -recorder
and back into a gramophone at will! Slip the
Gramdeck on to your turntable and you have
the finest tape -recorder you've ever heard!

Gramdeck records

Lift it off . . your gramophone is ready to play
records again. There are no motors or valves
.

to go wrong-and you get a quality of reproduction that has to be heard to be believed!

moving -coil

reproduces with

easy terms, etc., are given in the Gramdeck
Book. Send for your FREE copy, today.
MADE BY THE FIRM THAT MAKES
RADAR
EQUIPMENT FOR

micro-

VISCOUNTS

phone and tape extra.

AND

BRITANNIAS

FREE BOOK-POST NOW !

EASY TERMS

I would like to know how to turn my gramophone

. please send me
mto a first-class tape -recorder
the Gramdeck Book-FREE and without obligation.
.

. why on earth did no one
think of it before I "-THE TAPE RECORDER.
" Ingenious and robust." - BRITISH SOUND
Ingenious-simple

.

RECORDING ASSOCIATION IOURNAL.
" Quality
results
.

of reproduction

.

potential

is

excellent
tremendous

.

.

.

.

.

.

real

a

quality tape -recorder you would normally
require. Full details, specifications, photographs,

£13 -12-0
Special

and

wonderful depth and breadth of tone. Because
it uses equipment that is already in your gramophone it only costs a fraction of the high -

.

(Write if you prefer not to cu page.)

hi-fi

NAME

both de-

signer and manufacturer should be congratulated."
-BRITISH RADIO & T/V RETAILERS' REVIEW.

ADDRESS

"Better than many so-called hi-fi recorders ... robust ...
carefully designed . . excellent value."

-AMATEUR CINE WORLD.

%ra
GRAMOPHONE TAPE RECORDER
HIGH QUAL'TY TAPE-RECORDING FOR rVERY HOME

:
Ns

IIII

Gramdeck (Dept. WW/806) 29 Wright's Lane

Kensington, London. W.8
111

GRAMDECK TURNS A TURNTABLE INTO A TAPE -RECORDER
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UNIQUE MONEY- BACK GUARANTEE!
So confident are we of the quality of our equipment that we

are able to make the following unusual offer:-

SYMPHONY BASS REFLEX CABINETS:
Plain Kit
Plain Built
8in.

If you are not entirely satisfied with any of the following lines
bought from us, we will gladly refund purchase price if goods
are returned to us as received within 14 days ! !

We know of no other supplier who
makes such an outstanding offer!

E4 15

10in.

ES

I2in.

ES 17

0
6
6

7

Veneered Built

ES 10
16 2

0
6

E10 10

Ell

0

E6 12

6

E11

10

0
0
0

ES 10
E10 10

0
0

E13 13

0

L19

0
0

SYMPHONY INFINITE BAFFLE CABINET (R
Enclosure) for 8in. speakers:
In the white wood
PST8, in walnut or mahogany by Wharfedale'

1.

SYMPHONY COLUMN ENCLOSURE
In the White

No. I SYMPHONY AMPLIFIER, Mark III

L12 12

No. 2 SYMPHONY AMPLIFIER, Mark IV

£18 18

Steel Cabinet for above (if required)

E2

Steel Cabinet for above (if required)

E2

SYMPHONY STEREOPHONIC AMPLIFIER

2
2

L19 19

Steel Cabinet for above (if required)

E2

2

E2
E4

2

0
0
0
0
0
0

EXTRA FOR REMOTE CONTROL
No. I and No. 2 Standard Symphony
Stereo Symphony

SYMPHONY No. I FM TUNER, Mark II

4

E14 14

Extra for heater transformer (if required)

SYMPHONY SWITCHED FM TUNER
Tuner Power Pack (if required)

7

0
0

E15 15

0

43

SYMPHONY AM/FM TUNER
Magic Eye (if required)

DULCI H3 -S STEREO RADIOGRAM CHASSIS

0
0

7

6

E24

3

El

0

0
0

E27

6

0

E4 19

6

SYMPHONY STEROPHONER
3 or 15 OHMS Model

SYMPHONY CONCERT GRAND EQUIPMENT
CABINET

Extra for pneumatic lid stay

0
19

SYMPHONY STEREO REPRODUCER KIT

Symphony Stereo Amplifier
E19 19
Lenco GL.58 with Ronette Stereo cartridge and diamond E24 5
Nordyk Haydn Cabinet with 4 legs
E10 19
Value

ESS

3

0
7

0
7

Special offer:
The three items L52. Switched VHF Tuner 15 gns. extra if required

Specially recommended Speakers where required:

at a 0

2 x Wharfedale Super 8/FS/AL
2 x Infinite Baffle Cabinets
or 2 x Column Enclosures

0 ea.
0 ea.
at 13 gns. ea.

at ES 10

Send cheque, M.O. or P.O.s now for your
hi-fi equipment or request our Illustrated Catalogue and current Bargain List.

Trade Enquiries invited.

NORTHERN RADIO SERVICES
II KING'S COLLEGE ROAD, LONDON, N.W.3.
Tel: PRImrose 3314

Our wide range of capacitors, incorporating all the latest
developments, are described fully in these new leaflets ...

SEND NOW for COPIES
DALY has succeeded in maintaining full capacity
values and working voltages in more compact
designs, specially suited to ultra modern

equipment :-

PHOTO -FLASH EQUIPMENT DEAF AIDS
PRIVATE TELEPHONE INSTALLATIONS
AMFLIFIERS D.C. FOWER UNITS

TRANSISTOR EQUIPMENT

MAGNETISATION
EQUIPMENT
TEST GEAR

DALY
ELECTROLYTIC

CAPACITORS

Condenser Specialists for over 20 years.

DALY (Condensers) LTD., WEST LODGE WORKS,
THE GREEN, EALING, LONDON, W.5. Phone: Ealing 3127-8.9. Cables: Dalcyon, London
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LOUD -SPEAKER MANUFACTURERS

FOR THE RADIO INDUSTRY SINCE 1930

REPRODUCERS AND AMPLIFIERS LTD.
WOLVERHAMPTON ENGLAND
TELEPHONE : 22241/2/3/4

CABLES

AUDIO

FEBRUARY, 1960

WIRELESS WORLD

76

"MULTUM IN PARVO"

Wharfedale
MODEL

accuracy and
stability for vision

circuit testing
For the really effective testing of vision circuits the
Video Oscillator Type 022B provides an input signal
that is exceptionally accurate and stable.

The accuracy of calibration is, in fact,

1

over the frequency band 10 kc/s to 10 Mc/s,
whilst the amplitude remains constant to

within ± ?, dB throughout this frequency
range and is independent of variations in
mains voltage and range setting. Thus the
necessity for resetting the reference level no
longer exists, and instead a means of measuring the load impedance by the reading on the
output voltmeter is provided.

The total harmonic content of the output
waveform of this high quality oscillator is
A really

small

loudspeaker system giving full

range performance on mono and stereo.

less than 1 %. These standards of performance in a compact, portable item of equipment explain why the Wayne Kerr Video
Oscillator Type 022B is so widely used by

the G.P.O., B.B.C. and throughout the
television industry.

SIZE: 23+in. x I4in. x I2in.
WEIGHT: 37 lb. complete.

The Wayne Kerr Video Oscillator is fully
described in Information Service Leaflet

DO 22B, copies of which are available on

FREQUENCY RANGE: 30-17,000 cis.

request.

MAX. POWER: 15 watts.
IMPEDANCE: 15 ohms.
PRICE:

£26.10.0 in whitewood.
£29.10.0 fully finished.
with choice of walnut, oak or mahogany veneers.
Descriptive literature free on request.

As the waveform shows,
the enclosures give distortion -free perform-

ance down to 30 cis,
with 4 watts input.

Wharfedale

WIRELESS WORKS LTD
IDLE BRADFORD YORKS

Telephone:
Idle

1235/6.

Telegrams:

" Wharfdel "
Idle, Bradford.

THE WAYNE KERR
LABORATORIES LTD.,
Sales and Service,
44 Coombe Road,
New Malden, Surrey.
Tel: M A Lden 2202

WAYNE KERR
Video

Oscillator 022B
N.V1(8a
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TELEGRAPH SIGNAL DISPLAY UNIT
.z

TYPE TDU2

fV

The T.D.U.2 is designed for use,
either as an independent unit for
signal monitoring
telegraph
positions, or as an adjunct to the
T.D.M.S.6B to enable a comprehensive analysis of telegraph wave

form to be made.
Principal features are:

* Easy to use.
* Provision for Z modulation.
* A time base having good short
term stability and long term

accuracy permits either start 'stop
or synchronous signals to be
examined.

* X shift control calibrated in code
element transition numbers.

* X expansion

up

to 5

screen

diameters.

PORTABLE TELEGRAPH RELAY TESTING
ADAPTOR RTAI
Square and sine wave testing. This adaptor is designed to check all types of polarised relays for bias and
transit time, using the test signals generated by the
T.D.M.S.5 series at signalling speeds within the range
of the T.D.M.S., a visual indication of the condition

and results of adjustment being indicated on the
T.D.M.S.5.

Principal features are:

* Caters for any type of
polarised relay.

* Rapid determination of
operating conditions.

* Rapid adjustment aided
by visual indication.

* Simple to use.
* Square or sine wave
test conditions.
5;

LTD.
AUTOMATIC TELEPHONE & ELECTRIC CO.,
Strowger House, Arundel Street, London, W.C.2.

AT 1496I
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If it's Electronic
and you want it
Designed and Developed or produced *
to your specification

Consult
TYE R
(formerly P.A.M. Ltd.)

This instrument has been specially designed for
the routine production testing of Commutators;
its function is to indicate surface roughness and
eccentricity to within very close limits.

Tyer & Co. Ltd. Electronics division combines the technique of
several companies, long-established in the Electronic field, with
the extensive modern production resources of Tyer & Co. Ltd.
Examples or recent work are illustrated.
Compact Stabilised High Voltage Supply. Safe
and reliable supply for photo -multiplier cells
and cathode ray tubes. Variable output between
0-1250V D.C. at 250 micro amps. Size 6" x 4" x 3".

* Whichever stage of the struggle you've reached, we can
save you time and trouble-maybe money too-write or
'phone without delay.

TYER & COMPANY LTD

PERRAM WORKS, MERROW SIDING, GUILDFORD, SURREY Telephone Guildford 2211
Southern
Areas
A
the
Electric
Corporation Group
member
of

your press tool costs

HUNTON
UNIVERSAL BOLSTER OUTFIT
In addition to the range of Punches and Dies
*in. to 31in. dia. available from stock, some of the
tools usually required in the Radio and Electronic
Industries have been standardised for use with

the Hunton Universal Bolster Outfit. Illustrated
here are a few which can be supplied quickly or

from stock.
In London and Home Counties, ask for a practical

demonstration in your own works.

Write for illustrated brochure W.W.I

HUNTON LTD.
Phoenix Works,

114-116, Euston Road, London, N.W.I
TELEPHONE:
EUSton 1477 (3 lines)

Telegrams:
Unotonexh, London

MAIN DISTRIBUTORS FOR LANCASHIRE,
YORKSHIRE AND CHESHIRE

JAS. H. VICKERY & CO. LTD.
21 Bradshaw Street, Manchester, 4

Telephone: Blackfriars 3221

Telegrams: Vickery, Manchester
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the 'Professional' tape
for the professional user
to.
4011111111MPA

Magnetic Recording Tape offering the
highest technical standards. First choice
of leading recording, broadcasting and
television organisations and widely usad
in science and industry.
VIDEO

Emitape for Video recording now being
supplied to BBC and ITA.
EMIFILM

Sprocketed magnetic recording film designed for all
applications where absolute synchronisation is
required. 16, 17.5 and 35 mm.
Single or double perforation.
EMITAPE INSTRUMENTATION TAPE

Produced to the most exacting specifications and
available in various standard widths.
Electrostatic filtration down to a particle size of
.00001 mms. ensures manufacture
under cleanest possible conditions.

EMI SALES & SERVICE LTD.

(Record, oio(cr,o/s Do,,00)

Hayes

Middlesex

SOUtriall 2 368
ES, R 98
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M. R. SUPPLIES, LTD

KEYS ITCH
ensure

foolproof contact
Versatile and reliable, Keys witch relays

set the standard for design robustness,
sensitivity and extremely efficient opera-

tion -even under the most hazardous
operating conditions.

Unlvensally recognised ae suppliers of UP-TO-DATE MATERIAL which does the
Job properly. Instant delivery. Careful packing. Satisfaction aesured. Prices nett.
HIGH DUTY AIR CONDITIONING FANS (WooderG.E.C.). We have been fortunate
to securing a few mare of these 675 unite which we are again able to sit rat only £25
each nett (despatch U.K. mainland 20!). Aerofoil 2 -stage, each fitted with two cap./
Mi. meters, 220/230 v. 50 c. 1 ph. and 2 impellers, 12in. dia. 7 -bladed. 2,800 r.p.m.
Wisfit unit contained In cylindrical housing 28in. long by 15in. dia. Daly 1.100 CF41
'free air) 400 CF/N at 31n. W.G.
SYNCHRONOUS ELECTRIC CLOCK MOVEMENTS. 200/250 v. 50 c. Fitted with
salndl fir hours, minutes and seconds hands. Ser-starting, central bole fixing.
Dia. 211n., depth behind dial only kin. Very latest model. With dust cover, 28/6
sted14I/6). Sets of three hands to fit, in good style, for 5/7in. dial, 2/6
for
8/(despatch

set.

200/250 v. 50 cycle. Self-starting,
21n. dia. by lien. deep, I r.p.m., 1 r.p.h. and 12 r.p.h., any one 37/6 (des. 1/-). Also
big',
model (n.E.C.) 0 r.p.m., 57/6 (des. 1/-). These are suitable for display
turntables.
SYNCHRONOUS TIME SWITCHES (Sangamo) for accurate pre-set switching operations on 200/250 v. 50 c. Providing up to 3 on -off operations per 24 hours at any
chosen times, with day -omitting device (us' optional). Capacity 20 amps. Coinpactly bonged Ain. dia.. 31in. deep. With full instructions. £5/N/6 (despatch 2/6).
Also
Relyon Twin -circuit model, 20 -amp. switching, 27/8/- (dee. 2/0).
SHORT INTERVAL TIME SWITCHES (Smith's). Spring driven. Closed circuit
period continuously adjustable from 1 to 15 minutes. 15 amp. (230 v. A.C.) switching. 21n. dia. by 2lIn. long. Not calibrated. 17/6 (despatch 1/61.
B.T.H. INDUCTION 15.5.1 MOTORS (Type B.P.1304) with 81n. impeller blade. 2001
230 v. A.C. mv...ir bale 4in. long by NIA dia. Quiet running -no interference. 39/6
SYNCHRONOUS TIMER MOTORS (Sangarno).

(deenatch 21-1.

HIGH SPEED MOTORS (Delco).

1/10th 11.P.. 200/250 v A.C./D.C. 10.000 r.p.m.
Made for spin driers and ideal for

Boris 46n. by Slit. with fin. shaft Iwo). 16n.

drills. sand .rs, mixers, etc., new, 47/6 (despatch 21-1.

AIR THERMOSTATS (Kieft-PullInl. Adjustable range 30/90 deg. F. Switching
capacity up to 15 amps. A.C. In smart ivorine homing 4f a 2 x tin. Easily installed,
ins ructions with each.

Right for greenhouses rooms, labs.. etc.. 45/6 (despatch 2'-).

EXTRACTOR EARL A very popular line. Well -made unite at much lower than
nornd orkes 201/150 v. A.C. induction motor silent running, no interference.
With m3untIng faro' and bark grill, ready for easy installation. With Bin. impeller
(10in. overall dia.), 200 C.F.M.. 25/5!.. 101n. impeller (12in. overall), 240 C.F.M.,
25/1`1/0. Also minor model, Sin. overall dia., 75 C.F.M., 24/12/6 (despatch any
one 31.).

COOLING OR EXTRACTOR FANS with open type S.P. induction motor, 200..250 v
A.C.. 26n. by 21 in. by Ifin., with 61n. plastic 3 -blade impeller. Also suitable for
pljeb c,t
lamp. cooling and convector heaters. Selling very Mat at only 22/8 (desSEWING MACHINE MOTOR OUTFITS. No better job obtainable at
any price. 200/250 v. A.C./1).C. Pitted latest radio/T.V. euripressora Comprising

motor with fining bracket foot control and switch, needle light with switch. belt,
etc.. and instractions for may fixing to ANY machine. The complete outfit, etill

21/55)-

(despatch 31.1.

M. R. SUPPLIES, Ltd., 68 New Oxford Street, London, W.C.1
(Telephone : MUSeum 2958)

EDDYSTONE COMMUNICATION RECEIVERS

Special combined circuits fitted with 5 amps
microswitch and 9 standard 0.3 amp contacts.

Model 840A illustrated

RELAYS FOR ALL PURPOSES can be
supplied to customers' requirements for :AUTOMATION,
COMPUTORS,

Casn

No.

Price
£33
£55
£110
£120

870

BATCH COUNTING & PHOTO-ELECTRICS,
TELEPHONY & INTERCOM. SYSTEMS,
AUTO -TIMING & AUTOMATIC SIGNALS,
MOTOR & MACHINERY CONTROL,
CURRENT & VOLTAGE REGULATION, etc.

CONTACT

HIRE PURCHASE TERMS
Modal

840A
888A
680X

users.

Contractors to Home & Overseas Governments & H.M.Crown Agent

24 Monthly
Payments

28/19/2

21/9/6
£2/9/2
24/18/4

29117/1

25/8/1

14/9/1

Descriptive literature gladly forwarded.

AI

KEYSWITCH
Te:. PADdington 5231

£3
£5
210
£10

12 Monthly
Payments
22/13/9

Carriage paid per passenger train.
Those sets are the choice of the discerning professional and amateur

Extremely advantageous
quotations can be oftereu
for quantity orders.

2 Ironga:e Whari Road, Fru] Strael, London, W.2

Deposit

The

Eddystone

Specialists

aillialgan SERVICES LTD.
51

COUNTY ROAD, LIVERPOOL

tefebhone : A,NTREE 1445

4
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assOF

COURSE

WE CALL THEM

CAPACITORS, THESE DAYS"
Condensers ... or Capacitors?
Whichever you really favour, you'd better fall in line with
the little egghead. Any day now, when he's designing his first
electronic computer, he'll be solemnly specifying
S.T.C. Capacitors - and expounding at awful length on the reasons why.

Good reasons, too -but you doubtless know them already. So let's
simply remind you

STANTELAC CAPACITORS

that we are now

STANTELUM ELECTROLYTIC CAPACITORS

manufacturing :

MINIATURE STANTELUM ELECTROLYTIC CAPACITORS
STANTELISED METALLISED PAPER CAPACITORS
AIRCRAFT AND MARINE. SUPPRESSORS

Standard Telephones and Cables Limited
GROUP

Registered Office : Connaught House, Aldwych, London, W.C.2

CAPACITOR DIVISION : SALES DEPARTMENT FOOTSCRAY

SIOCUP KENT
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utters

High quality material and dimensional precision are attributes of
Butlers die -pressed products.
Prompt delivery at competitive
prices.

CERAMICS

FOR INDUSTRY

FREQUELEX

We specialise in the manufacture of-PORCELAIN

for high -frequency insulation

for general insulation

PERMALEX & TEMPLEX

REFRACTORIES
for high -temperature insulation

for capacitors

BULLERS
LIMITED
MILTON STOKE-ON-TRENT STAFFS
Phone: Stoke-on-Trent 54321 (5 lines) Telegrams & Cables: Boilers, Stoke-on-Trent
London Office 6 LAURENCE POUNTNEY HILL, E.C.4
Ironworks: TIPTON, STAFFS
Phone

BROOKES

2/Ca&
for

IIROOKCS
CRYSTALS LTD
'err

"010. Z

DEPENDABLE

frequency
control

BROOKES
CRYSTALS LT
r DS S
1

Illustrated above is a Type Sj

'6/00

q'

DOS
R 0 °C

Crystal Unit from a range
covering 3-20 mcls and on the
right

is

Phone : MANsion House 9971

Tipton 1691

Mechanical Relay Latch
FOR

P.O. TYPE

3000
This latching device
the P.O.
3000 type relay to be
held in the closed
position when the
coil is de -energised
and until manually
enables

released.

Does not impair the
versatility of the
arrangecontact
ments, nor affect the
no.imal
mounting
position.
:11ustratIons
3000

a Type SM Crystal

Unit front a range covering

3-20 me/s.

All Brookes Crystals are made to exacting standards and
close tolerances. They are available with a variety of bases

and in a wide range of frequencies. There is a Brookes
Crystal to suit your purpose-let us have your enquiry now.

Brookes Crystals Ltd
Suppliers to Ministry of Supply, Home Office, 8.8.C., etc.

LASSELL STREET, GREENWICH, S.E.I O.
Phone: Greenwich 1828/4482.
Grams: Xtals, London, S.E.I0. Cables: Xtals, London.

show

WILL TRIP
AND HOLD

ON A.G.
IMPULSE

Type

Reloy

release

iotch.

fitted with " Remote " or
" Loco! "

EITHER TYPE CAN BE FITTED TO YOUR
EXISTING 3000 TYPE RELAYS IN A

MATTER OF MINUTES.

qustrated leaflet.
RELAYS, UNISELECTORS. KEY SWITCHES TO SPECIFICATION.
Please send fo-

(W-eiez

i).AW

(DEPT:WI) TUDOR PLACE, LONDON, W.1
TELEPHONES:MUSEUM 7960

LANGHATI 4821
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Simet "AS" type Silicon Rectifiers
* and this isn't all.
Simet "AS" type Silicon Rectifiers cost
'urn andivalve types for a
ircins, operate at higher
than both Selenium or
Germanium (up to 150'C), do not age,
and show savings in weight, bulk
and total cost.

less than Sel
great many

The range is extended to 800 P.J.V.

Engineers and Designers who would like
to know more are invited to write for

complete data ... and ... deliveries,
remember, are immediate,

SIMET
THE PLESSEY COMPANY LIMITED
Cheaece/

WOODRURCOTE WAY, TOWCESTER, NORTHANTS
Telephone

TOWCESTER 512-6

Telirer31/1$

Telex. Towces,er

Over,. ;ales Organ/sr:toe

PLESSEY INTERNATIONAL LTD
ILFORD. ESSEX ENGLAND

TelePh.;ne: (LORD 3040

84
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goodlAkIuse

Outlioopares
quality

components

for design
and

development

prototype

Radiospares

work

components

are

delivered absolutely "by return"

o\c)
AN EXCELLENT RANGE OF
MOULDINGS FROM STOCK
Embellished types for
domestic equipment

Instrument types for
modern apparatus

WE ARE ACTUAL IMPORTERS of the popular
"Pekalit " range and maintain adequate stocks
of the more widely used patterns

UNCLES BLISS & CO., LTD.
issued by NorthworKs Ltd

CHERRY ORCHARD RD, EAST CROYDON, SURREY
TELEPHONE: CROYDON 3379/6390
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SenTerCel Contact Cooled Rectifiers have
been selected by Bush for H.T. supply
circuits in their domestic radio receivers.
These belong to a comprehensive range of
rectifiers which offer important reductions
in size, weight and cost over the
conventional metal rectifiers.

In addition greater facility
in chassis layout is permitted since they
can be mounted at any angle.
A table of ratings is shown below

aid BUSH reliability
51y.

Type

Circuit

Maximum
Input

Max. Output
Current

Typic 10.C.
16 mfd.

utput

of tape

60 mfd.

Rem

Cap.

Reran Cap.

Volts

mA

Hall

Full

Halt

Full

(r.m.s.1

!mean)

Load

Load

Load

Load

125

60

135

115

135

120

Halt Wave

1

0211

I

C3H

125

120

120

85

130

120

1

C20

250

60

275

245

280

255

1

C3D

250

120

275

245

290

275

1

C20

125

60

275

245

280

255

I

C30

125

120

260

205

285

265

Maximum
Input
Volts

Max. Output
Current

(r.m.s,)

(mean)

Volt-Oaubler

....mrQty.

Type

Circuit

1

C20

Puu'l Pull

2

mA

Typlc

I

O.C.

16 mid.

Naomi
utput Voltage

32 fed.

Recur Cap.
Full
Halt
Load
load

II err .Cap.
Half Full
Load

Load

125.0.125

120

140

120

140

130

C20

250-0.250

120

275

250

280

255

C3V

125.0.125

240

130

115

140

130

2

C30

250.0-250

240

280

250

280

260

1

C3B

250

120

2i5

250

280

255

2

C30

250

240

280

250

280

260

1

Srldge

Send for leaflet MF/102

COMPONENTS
GROUP

Standard Telephones and Cables Limited
Registered Office: Connaught House, Aldwych, London, W.C.2

RECTIFIER DIVISION:

EDINBURGH WAY

HARLOW

ESSEX
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HETERODYNE FREQUENCY
METERS
BRITISH MANUFACTURED
Designed and built to rigid services specifications.
TYPE T75

Frequency Range: 85 to 1,000 megacycles.
TYPE T74.

Frequency Range: 20 to 250 megacycles.

Frequency calibration accuracy: .002% at 25° C. (or .01% between -20° C. to +70° C.).
Crystal -controlled, portable heterodyne -type Frequency Meters used
for Field testing and measurement of pulsed, modulated, or C.W.R.F.
transmitters, receivers and signal -generators.
Mains Operated Power Unit available as optional extra and designed
to fit into the battery compartment.

Reconditioned and calibration -checked B.C.221 Frequency Meters,
range 125 Kc/s to 20 Mc/s, still available.

Provisional specifications on a new wide -range, very high

accuracy Frequency Meter and also an instrument covering the
range 100 Kcs to 1,000 Mcis (higher under favourable conditions) available en request.
A

a

TELEMAX aj
INSTRUMENT
Complete Specifications on application to:Sole Manufacturers

TELEMECHANICS LTD

(Instrument Division Dept. W.W.8)
SHORE ROAD, HYTHE, SOUTHAMPTON, ENGLAND.

Makers of High Voltage Test
Sets and other Electronic Equipment for H.M. Government.

Cables: `Teleset'. Hythe, Southampton.

Telephone: Hythe, Hants 3376

Agents: Some overseas territories still available.

BERRY
DI0

4

1 iii1

st:rd1.-41S..,

z r-

47:

112

NEW
1960

CATALOGUE

qtrw-tittittk, cr/

Vmb

FULLY ILLUSTRATED

wit
744

.DC /AC CONVERTERSe,

1:12

VP

NOW AVAILABLE

,54x1:

TRANSISTORISED ELECTRONIC
AND VIBRATOR MODELS
available for operating practically any-

vr.;7::-:,

OBTAIN YOUR COPY NOW
Send coupon and two 3d. stamps

thing-from an electric shaver to a
television-from battery or DC Mains
su

'10-t

ej,.
4=M4114
m.to)r..

NAME

4711rii4f.
-":1

.
ADDRESS

7117;1'17!'

tr

_Cut out and post to....

BERRY S RADIO

25 HIGH HOLBORN
LONDON, W.C.I
Telephone: HOLborn 6231/2

Dept. WW,C

Browells
Middlesex Feltham 4242
London Office :
.

57 Fortess Rd., N.W.5.

Lane

.

Feltham ti-77ettl;

GULliver 5 l6c
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TRAVELLING WAVE TUBES
UNLIKE THE ANGEL FISH,
ARE NOT AS BROAD
AS THEY'RE LONG
BUT

THEY DO HAVE
EXTREMELY WIDE

BAND

WIDTH!
We have a wide selection of Low Noise

Tubes, Intermediate (medium power)

Tubes and Power Tubes, covering
many frequency bands. For further
details and information concerning
any of our range of thermionic tubes

for industry, write to the Company.

'ENGLISH ELECTRIC'
AGENTS THROUGHOUT THE WORLD

ENGLISH ELECTRIC VALVE CO. LTD.

Chelmsford, England
Telephone: Chelmsford 3491
AP 142

FEBRLItrY, 1950

WIRELESS WORLD

Sq

FORT/PHONE TRANSFORMERS
for
MULLARD AND SIMILAR TRANSISTOR AMPLIFIERS
db
+4

CIRCUIT VOLTAGE & OUTPUT

4.5 V
6.0 V

200 mW
200 mW

DRIVER TYPE No.

OUTPUT TYPE No.

A 203
A 563

A 204
A 564

----9.0 V
12.0 V

14.0 V

200 mW
200 mW

15W

A 443

A 1222
A 684

EX 1251

PP 1166

NOW AVAILABLE FROM OUR RETAIL COUNTER AT
92 MIDDLESEX STREET, (S min from Liverpool St. Stn.)

200

100

frequency C/S

10,000

1000

20,000

PECIALISTS
IN COMPONENTS
Our standard
range consists
of seven basic

stems and six
interchangeable
collar
assemblies

which, with
colour coding,
gives a total

CRYSTAL OVENS
A complete range for fixed or mobile
application achieving frequency stabilities

±0'0005% to --',0000001%

of 156

combinations.

With other
2 BA terminals
and a range of
sizes covering

15 amp. 2BA

TERMINALS
Regd

ratings up to
100 amp.,

the total manufactured
runs into many
millions.

Hermetically sealed
Thermostats

BELLING & LEE LTD
GREAT CAMBRIDGE ROAD, ENFIELD, MIDDX , ENGLAND

Telephone: Enfield 3322

Telegrams: Radiobel, Enfield

LINTON CAMBRIDGE

ENGLAND

TEL: LINTON 501
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6,000 Times Faster than a Space Rocket
The tracing speed of a high-speed cathode-ray oscillograph
is more than 30,000 miles per second compared with S miles
per second of the last stage of a rocket to put its satellite
into orbit. Thus the tracing speed of the oscillograph is
6,000 times faster. This means that the 240,000 miles distance
to the moon could be covered in 8 seconds.

Electronic ValvesThe Decisive Components of Modern Measuring Instruments
In

countless laboratories and workshops rapidly changing .electric

processes are traced with cathode-ray oscillographs. The quality of its
electronic valves determine its efficiency and performance. Measuring
instruments are of greatest importance to science and industry, and
with each year more and more of them are being produced and consequently the demand for electronic valves and tubes is constantly

Efficient-

increasing. Trade with these vital components has developed into
an important business on the world market. The valve and tube
manufacturers of the German Democratic Republic are in a position
to supply you with high -quality receiver valves, long -life valves,
oscillograph tubes, thryatrons, and stabilisers for all purposes.

ModernReliable

ROH RENWERKE
Agents for England: The Winter Trading Co., Ltd., 6, Harrow Road, London, W.2.

Please send me free of charge and without obligation your 192 -page catalogue
"Special Valves and Tubes"

RFT Rohrenwerke,
Berl i n-Oberschoneweide,
Ostendstrasse 1-5

2
O

U

NameFirm
Address
Remarks

Country
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LIGHT

C:AV...29,

in weight

EASY
to style

HIGH
impact resistance

COSTS LESS
to produce

EASILY FINISHED
with paint or p.v.c. foil
Fibreform mouldings are made from an exclusive material of
strong cellulose fibres bonded with synthetic resins. They are
strong - need no smoothing, readily take an air-dried or stove
enamel finish or a bonded P.V.C. foil. Because they mould easily and
accurately, we can produce quite large and complex forms at low cost.

We make television receiver cabinets and backs-clock cases
-and if you examine its possibilities-your new products.

the

MOVING COIL
VIBRATOR
TYPE

V

I

p° °y

fibreform

fibrous

plastic

Fibre Form Ltd

Garratt Mills Trewint St Earlsfield London SW18 Wimbledon 3946
Midland Factory: Lower Gornal Nr. Dudley Worcs Sedg/ey 2766

000C

This vibrator has been developed to fill in the
need for a medium power vibrator with a
table surface in place of the usual single
point drive spigot. The table is cast from a
high duty magnesium and is 6in. (15.2 oms)
in diameter and provided with 12 x tin. B.S.F.
tapped holes for attachment of the test object.
The moving coil is attached directly to the
table casting. The weight of the moving
system is 17.6 lbs. (8 Kgs.), and a bare
table acceleration of 31 G ' peak can be
obtained for an input current of 10 amps.,
which is equal to a thrust of 550 lbs. peak for an
input power of 1 KW. The vibrator can also
be supplied with a blower (V.1000C.B.) and will
deliver a thrust of 750 lbs. peak for an input
power of 2 KW.
Can be trunnion mounted if required.

W. BRYAN SAVAGE LTD.
designers and manufacturers of vibrators
and amplifiers for modern industry

ar711111011

iterEa

Elegance coupled with outstanding performance have already
earned an enviable reputation for the Chapman 305 Control Unit
(illustrated above) and 305 Power Amplifier.

** Direct
8 watts per channel at 0.1%.
from Tape Head CCIR.

* Any low output magnetic P/U RIAA.
* Distortion negligible all levels.
* Spare power for Tuner.
* Main Amplifier only 12 x 7 x 5in.
* Separate balance control.
* Elegant in black and gold.
* For shelf or cabinet mounting.
305 Control Unit 18 gns.

Stratton Street, London, W.1
Telephone: GROsvenor 1916
17,

Main Amp. 20 gns. Matching FM or
AM/FM Tuners available.

Full specification from your hi-fi dealer

or

C. T. CHAPMAN (Reproducers) LTD.
HIGH WYCOMBE
Da5260WW

Telephone:

BUCKS.

High Wycombe 2474
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E LAC

speakers
RETAIL PRICE LIST
TYPE

POWER
RATING

FLUX

PRICE

P'TAX

19/6

6/3
7/3

PEAK

8 x 3G
8 x 3C
7 x 4G
7 x 4C
5G

5C

6500g
8500g
6500g
8500g
6500g
8500g

2.5 WATTS
2.5 WATTS
3 WATTS
3 WATTS
3 WATTS
3 WATTS

7"x 4"
ELECTRO ACOUSTIC

INDUSTRIES

LTD.,

Stamford

Works,

Tel: Tottenham 0505,9 (S lines)

Broad

22/6
18/6
18/6

5/11
6/11
5/11

2I/-

6/9

21/6

5"
Lane,

Tottenham,

N.15
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RADIO TELEVISION TRANSMITTING & INDUSTRIAL TUBES

rAD70"""%

WALRAD

PORT
ALL TUBES OF BEST BRITISH
AND CONTINENTAL CURRENT
PRODUCTION, BRANDED AND
BOXED "WALRAD"

:.

..
.

HIGHEST

LEADING

BRITISH MANU-

QUALITY

FACTURERS' PRODUCTION
WITH
AVAILABLE
ALSO
THEIR OWN BRAND& BOXES

LOWEST

ALSO

IN

STOCK

LARGE RANGE OF
AMERICAN TYPES

PRICES

1

-

WALMORE ELECTRONICS LTD.
PHOENIX HOUSE

'

19-23 OXFORD STREET

Telephone
GERrard 0572-3

it's NEW-

LONDON

W.1

Cables

Telex

VALVEXPOR-LONDON

LONDON 28752

it's miniature

aver

Just out..
new and

enlarged

edition

CHANNEL
TYPE 40 TRANSISTORISED SIGNAL GENERATOR

NET PRICE 1E5 .15.0 POST PAID

750

European

stations

medium -wave

over 2000 world -wide
short -wave

transmitters

television and v.h.f.
transmitters
in Great Britain

GUIDE TO BROADCASTING
12th. EDITION
STATIONS

* Small enough to fit in your pocket-only 4+" x 3f'.

All European long -and -medium -wave broadcasting stations
and well over 2,000 short-wave transmitters in 135 countries
are listed both geographically and in order of frequency and
wave length.
Carrier frequencies of v.h.f. sound broadcasting and

* Frequencies up to 20 Mcis on fundamentals.
R.F. and audio outputs, attenuated.

television stations in the United Kingdom are also listed.
The information has been checked against measurements

BATTERY 2/6 EXTRA

CASH WITH ORDER OR C.O.D.

* TRADE AND EXPORT ENQUIRIES INVITED *

*
*

made at the BBC receiving station at Tatsfield.

Full standard specification.

* Light weight-low consumption.

from

all

booksellers

Write for descriptive leaflet or order today from-

CHANNEL ELECTRONIC INDUSTRIES LTD.
DUNSTAN ROAD

INSTRUMENTS DIVISION
BURNHAM-ON-SEA
SOMERSET

Phone 3167

Published for WIRELESS WORLD

3s 6d net

by II i ffe & Sons Ltd.

by post 4s

Dorset House, Stamford St., London, S.E.I
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electrical components
Our long experience in the design and manufacture of electrical
components enables us to offer a wide range of products which will meet
with the many requirements of the electronic industry today.
Our technical advisory service is available to assist in the design
of any special item of equipment.

We are specialists in the design and manufacture

of encapsulated components in Epoxy and
Polyester resins. Illustrated on right are a few
typical examples. Below is an astatia wound
A.F. screened line transformer with windings
encapsulated in epoxy resin. The insulation of
the 'line' winding provides isolation against
voltages of 3o KV RMS.

Illustrated above is a selection from our range
of miniature bobbins, transformers and chokes.

We illustrate examples of our extensive range
of knobs moulded in Polythene. This particular
series has been developed for the R.A.F. and
was designed by us to enable cockpit controls
to be recognised by touch.

Also available in Polythene and P.V.C. are
water -proof plugs and sockets which were
developed for the R.A.F. and have since been
extensively adopted by aircraft companies for
use in conditions of high humidity.

WHITELEY ELECTRICAL RADIO CD LTD
Telephone: Mansfield 1762-5

MANSFIELD

London Office: 109 Kingsway, W.C.2

NOTTS

Telephone: HOLborn 3074

STEREO SOUND
SUPREME BY

finutoissellr
THE RESULT OF FOUR
YEARS' PROGRESSIVE
DEVELOPMENT

playing

45/45

TRANSFOR MERS

AND CHOKES
reliability in electronic
is an important factor,
high quality components are essen-

Where

apparatus

Radford Transformers and
tial.
Chokes are designed and manufactured with this as a guiding
principle

Manufactured to exact re-

THE STEREO
PICKUP
for
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quirements to any specification

records.

Miniature ceramic type with
replaceable diamond stylus.
Constant velocity output approximately 20mV from each

High grade workmanship,
materials and finish

channel. Frequency range 20 to
16,000 cycles. Channel separation 20:25 dbs.
(Complete as illus.)
£12/19/10
Head only
£7/19/11
Arm only
£4/19/11

5 V.A. to 50 k.V.A.
Your enquiries for small or large quantities

(inc. tax)

will be appreciated

STEREOPHONIC AMPLIFIER
AND PRE -AMPLIFIER

ELECTRONICS LTD

Twin channel amplifier and pre -amplifier
for reproducing monaural and stereophonic

ASHTON VALE ROAD

sound from disc, radio and compensated
tape.
Ultra linear push/pull output giving 7.5

BRISTOL 3

Tel. : 61873

watts peak from each channel.

Amplifier
Pre -amp.

£24 . 10 . 0
£16 . 10 . 0

SOLENOID

BRAND NEW

FULL SIZE

TRANSCRIPTION MOTOR
Operates at 331 and 45 r.p.m. Full 12in.
turntable.

£16 . 13 . 1

7kVA 3 phase.

VARIABLE 3 SPEED MOTOR
TYPE B (illustrated)

Current Transformers
100/5 to 2000/5
All classes.

Operates at 331, 45 and 78 r.p.m.

Nonferrous turntable. Built-in large stroboscope
with internal light source.
Precision
ground and lapped spindles. Adjustable
nylon graphite bearings.
Synchronous

R. A. WEBBER LTD.

£27 . 16 . 1

18 FOREST ROAD. KINGSWOOD, BRISTOL.

(inc. tax)

A. R. SUGDEN & Co.

Phone 67-4065

VALVE BASES (Stems)

(Engineers) Ltd.
Market Street, Brighouse, Yorks.

Continuous 3 ozs. at r
Instantaneous to 2lbs.
Larger sizes available.

Also Transformers to

(inc. tax)

motor.

TYPE SCM.

9/10ths

2 SPEED STEREO

Telephone 2142

in Lead and Hard Glass

VALVE SLEEVES

QUARTZ CRYSTAL CONTAINERS
FILAMENTS (HEATERS) =Rag
We specialise in short runs to customers' specifications.
We invite your enquiries, also for other Glass Parts for
the Electronics Industry.

DAY-IMPEX LIMITED
Progress Works, Brunel Road
Eastwood Industrial Estate, Southend-on-Sea, Cssex
Telephone: EASTWOOD 525296/7
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WEYRAD P.50 TRANSISTOR COILS
AND

I.F.

TRANSFORMERS

FOR 2 -WAVE PORTABLE WITH PRINTED CIRCUIT AND ROD AERIAL
P50/I AC M.W. OSCILLATOR. COILS.

For

I76pF TUNING CONDENSER
P50/2CC

1st

and

2nd

I.F.

PRICE

5'4d.

PRICE

5'7d.

PRICE

6f0d.

TRANSFORMER

470 Kc/s. OPERATION. " Q " = 150
P50/3CC 3rd I.F. TRANSFORMER.

470 Kc/s

OPERATION. " Q " = 170
RA2W L.W. and M.W. ROD AERIAL 6in. long,
For 280pF TUNING

flying -lead connections.
CONDENSER

PRICE12f6d.

LFTD2 DRIVER TRANSFORMER. Split SecondaryType,semi-shrouded. With 6 connectingtags PRICE

9'6d.

PCA I PRINTED CIRCUIT PANEL, 2,4 x 131in. ready dr'i'ed w;':h component positions and references printed
PRICE
on rear

9'6d.

BOOKLET OF DETAILED ASSEMBLY INSTRUCTIONS AND CIRCUIT DIAGRAMS FOR 6 -TRANSISTOR
PRICE
LONG AND MEDIUM WAVE SUPERHET

2'0d.

ALL IN BULK PRODUCTION-TRADE ENQUIRIES INVITED

WEYMOUTH RADIO MFG. CO.

LTD.,

CRESCENT STREET,

WEYMOUTH, DORSET

The only Shop
in London!
where you can buy

LEKTROKIT
This remarkable chassis construction system which iN
widely used by the Electronics Industry is now available
to the Radio Amateur and can be purchased from :-

super

RA EDI O T E C H

limited

38 MONMOUTH STREET, UPPER ST. MARTIN'S LANE, LONDON, W.C.2
We are proud to have been appo:nted the sole retail distributors in LONDON and invite you
to visit our bright new premises where our manager. Mr. Jack Cunningham, will be pleased to
demonstrate the system. We can, of course, supply most of your component requirements at the
keenest prices.
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AS SUPPLIED TO:

POINT

TO PAINT

Associated Television Ltd.
Scottish Television Ltd.
Tyne -Tees Television Ltd.
Central Rediffusion Services Ltd.
Portuguese Television Service.
Atomic Weapons Research
Establishment.
Southern Television Corporation,
Adelaide, Australia.
and many other users.

MICROWAVE LINKS
This Pye microwave television
link Type PTC M moo is suitable for use with the N.T.S.C.,
C.C.I.R. or the British 405 -line
systems. A sub -carrier f.m. music

link circuit is incorporated. The
normal frequency range is 6575
to 7425 Mc/s but models can be

supplied to cover the range of

5925 to 6425 Mc/s. The r.f.
power output is

r watt. Wave
guide or passive reflector installations available. Transportable
link equipment is also available.

Please write far full details.

zorz

M I CROWAVE

LINKS
xr,

PYE TELECOMMUNICATIONS LIMITED
Telephone: Teversham 3131

CAMBRIDGE
NEWMARKET ROAD
Telegrams: Pyetelecom, Cambridge
TA 41
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The PCC89 is a variable -mu double triode of
frame grid construction, intended for use as a

to 2dB more gain on Band III than that obtainable
with cathode bias, and just over 1dB on Band I,

cascode amplifier at frequencies up to 220Mc/s.
Its heater is designed for inclusion in a 300mA

at the cost of a small increase in noise factor.

series heater chain. The valve may be used in
tuners with the conventional PCF80 mixer valve
or with the frame grid PCF86. In either arrangement it provides reduced noise and improved gain.
As in the other valves in the new television series,
the most obvious effect of introducing the frame
grid is doubling of the slope. Thus the slope of
each triode in the conventional PCC84 is 6.0mA/V,

while under comparable conditions the PCC89
achieves 12mA/V.

IMPROVED GAIN
A tuner designed round the PCC89 and PCF80
can have a gain of about 52 to 56dB on the
various channels, compared with a maximum of
about 48dB in a tuner using the con-

ventional PCC84 and PCF80. With
the PCC89 and PCF86, the maximum
gain is increased to about 60dB,

and the noise factor of the tuner is
reduced to about. 6dB at 200Mc/s. This

`frame grid' tuner can be used in
receivers designed for service area or
fringe operation. The circuit differences
between these two receivers would be
in the i.f. amplifier stages.

For optimum performance in a tuner

but on Band III this figure is attainable only
with grid current bias.

TAIL AND A.G.C.
The PCC89 has been given a variable -mu characteristic so that it can handle large signals without introducing perceptible cross -modulation. The
valve can be operated with any tail length between

-9V and -22V (which are the voltages for
1/100th slope reduction.)
Signal handling ability, limited by sound on vision

or vice versa, can be better than 1.0V at the grid
of triode 1 (250mV at the aerial) with long tail
conditions and with cathode or grid current bias
for triode 2. In fringe areas, with adverse sound to
vision ratios, half this figure is realistic.
Many different operating conditions are possible
for the PCC89. The choice is based on the gain slope relationship which is required, the available
a.g.c. voltage, and the i.f. arrangements to which
the cascode has to be matched.
The high gain of frame grid tuners means that the
designer should give special attention to the ques-

the PCC89 must be operated under

tion of stability in both parts of the cascode

chosen conditions. There

anode -to -grid

carefully

PCC89

However, the d.c. feedback effect of the cathode
bias resistor is lost, and the spreads in gain will
be a little greater with grid current bias. A tuner
gain of 60dB (with PCC89 and PCF86) can be
achieved on Band I with either system of biasing;

must be sufficient power gain in the
grounded cathode stage to overcome
the noise of the grounded grid stage.
There must also be sufficient a.g.c.
voltage available to allow optimum
signal handling and the required delay.

OPTIMUM CONDITIONS

circuit. Neutralisation of the
capacitances is advisable.

e-Th

1Mullazdj

Optimum noise factor is obtained with

MULLARD LIMITED

-0.8 to -1.2V bias on the first triode,

MULLARD HOUSE,
TORRINGTON PLACE,
LONDON, W.C.1

which is best realised by using cathode

bias. Optimum gain is obtained with
rather less bias, which can be realised
only under grid current bias conditions.
This second mode of operation shows up

MVM 429
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The proved reliability of
the Brimar 'T' range of
valves has been "built -In"
as the result of experience
gained from a continuous

programme of examination and testing. One of
these tests is illustrated.
Valves are placed on a
specially constructed
vibration table which is
operated at 170 cps continuous vibration for 100
hours. The plane of the
vibration is across the
axis of the valves which
simulates motion or
other vibration which
occurs in military use. The

information derived from

this and other tests on

valves for special applications is used to improve
manufacturing techniques
on commercial types: yet
another reason formaking
Brimar the obvious choice
when the demand Is for a
reliable valve.

better make it

PRIMO,
COMPONENTS
GROUP

Standard Telephones and Cables Limited
Registered Office: Connaught House, Aldwych, London, W.C.2

VALVE DIVISION: FOOTSCRAY SIDCUP KENT FOOTSCRAY 3333
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Acos

products

for
better

listening:

ACOStereo Type 73

Turn -over cartridge
for stereo,
LP and standard
records.

Acos

Changer Dust Bug

Fits most arms.
Increases stylus life
up to six times.
Protects
your records.

Acos Styli

x5oo tested,
diamond and
sapphire,
for all Acos and
many other makes
of cartridge.

A Gondolier in Golders Green
Gondoliers and Yeomen (G & S), Cavaliers and Showmen (Cav & Pag),
Bartered Brides and Valkyries' Rides can come alive everywhere with
ACOStereo.

A gondol;\
in the
sitting

'ACOStereo

in the
sitting room!'

ACOStereo type 71 converts many popular arms to stereo and costs
only 52s. 10d. including diamond stylus.

ACO Stereo type 73 universal
cartridge is fitted in many leading makes of player. AGO Stereo equipment gives vivid stereo sound at a reasonable cost.

0

ARE DOING THINGS IN STYLI

COSMOCOR D LTD WALTHAM CROSS HERTS ' TEL: WALTHAM CROSS 25206 (London subscribers please dial WS 25206)
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" BELLING -LEE " NOTES
No. 13 of a series
Some aspects of G : the

effect of acceleration

L.1387/P &S

(4 small & 4 large pins)

This series of tests covers far more

ground than we can ever hope to
touch upon in one issue. One column

might serve as an introduction to a
very complex subject, that is about

"BELLING -LEE"

all.

Acceleration, i.e. the rate of change
of velocity, can affect the performance

and reliability of electronic equipment in many ways. The mechanical

strain can result in damage, both
L.1388/P &S
(8 small pins)

MINIATURE
UNITORS

when the acceleration is steady, and
also when it varies, either periodically
as with vibration or suddenly as with
shock or bumping.
These four

headings; steady acceleration, vibration, shock and bumping summarize
the most important mechanical tests

that have to be made to electronic
components. Let us look at each one
separately.

A good example of steady acceleraL.1389/P &S
(12 small pins)
These items in our miniature
range give three possible pin or socket
arrangements, i.e. 4 small and 4

large pins, 8 small pins, or 52 small
pins, each connector having a central earthing pin and polarising key.

Current rating:
Small pins 5 A. each, large pins 10 A.

each, for a 20°C. rise in temperature.

Breakdown voltage:

The sockets are gold- or silverplated (-/Au or -/Ag) beryllium
copper, four -slotted to give re-

(With shrouds L.I404/5/6).

silience and ensure good contact
with the pins which are gold- or

Sea -level. At 68,000 ft.
500 V.
Between pins: 3 kV.

silver-plated brass.
These miniature Unitors have been
designed to carry out the functions

Pins to earth: 2.5 kV.
Voltage proof: 2 kV.

500 V.

Max. working voltage:
500 V. peak (in dry conditions).

Contact resistance:
Less than 2 milliohms.

Insulation Resistance:

turized equipment where space and
weight considerations prevent the
use of the larger type. Their pur-

pose is, of course, the inter -con-

nection of units in an assembly.
Various pin combinations and arrangements are possible within the
same chassis cut-out, giving a highly

Greater than 2.5 x 1010 ohms.

Withdrawal force: 8 oz./pin.

Weights of mated pairs:
L.I387. 10 gms.
L. 1389 9.5 gms.

of the standard Unitor on minia-

L.I388 8 gms.

tion is given when you ride in a car.
While it is increasing its speed, you
find yourself being pressed into the
back of your seat. When travelling
at uniform speed, although it may be
fast, you feel no force acting on you,
unless of course you turn a corner.
If now the brakes are applied you are

apt to crack your head on the dash
board.

These same forces occur, but with
much greater severity in aircraft and
rockets. The forces can be in any
direction, for example, backwards
during take -off, sideways while man-

oeuvring and forwards during landing, and the magnitude of the force

can be very much greater than the
force due to the static weight of a
component. In fact, the strain is often

expressed in terms of " g," it being
assumed that the equipment is being
subjected to a *force " g " times its
normal weight. In incorrectly designed equipment unretained valves

might fly from their sockets, and
heavy components such as transform-

if insecurely fixed, might come
flexible method of obtaining an in- ers,
adrift from their mountings, in both
dividual connector for each group of
cases causing serious failure of the
inter -connections. The moulding equipment. All parts of the equipcarries corresponding numbers on ment, however small, have an appareach side of both plugs and sockets,
facilitating wiring and fault finding. ent weight many times their normal
weight, and care and good design
are required for equipment to remain
Most "Selling -Lee" products are covered by patents
working under these conditions.
or registered designs or applications.

*The force acting on a body at rest

BELLING & LEE LTD
GREAT CAMBRIDGE ROAD, ENFIELD, MIDDX., ENGLAND.
Regd.

Telephone: Enfield 3322

Telegrams: Radiobel, Enfield

i.e. gravity, is one ' g ' times its mass.
Advertisement of
BELLING & LEE LTD.

Great Cambridge Rd., Enfield, Middx.

102

WIRELESS WORLD

we can get
you out of a
rectifier problem
We, that's the M -O Valve Co. Ltd., have spent over
40 years bottling up hard valves, soft valves, tough
going -aloft valves, standard valves, valves to
government specs . . . so we know how you feel in there.
But we're used to it, because now we've acquired a rare
collective know-how that can beat most valve
problems. And of course, it's backed by the brilliant
research, progressive development and flexible
production you'd expect us to have. Next time you're
enveloped in a valve problem, let us know-if we
haven't a ready-made type for you, we'll see if we can
make you one to measure.
XENON
FILLED
TYPE.
going a long time-and

The 0 E C.
range will
has better
MERCURY
PIV safety ratingskeep
VAPOUR
of know-how
TYPE.
too.
expect, they'rein making this type We've had over
30
years
of rectifier.
the best
eight.
you can get. There's As you'd
a range of
VACUUM
TYP E Too
out line. (Bilzase,
many
-p
quality
full -wave, even to give you an
high voltage
450 to 28,000V
special
Let us k
rms.)
now what
types
send you
you're interested
full details.
in and we'll

valves are obtainable from

THE
NI -0 VALVE CO. LTD
BROOK GREEN HAMMERSMITH LONDON W.6
A subsidiary of the General Electric Co. Ltd

FEBRUARY, 1960
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Aspects of design

AUTOMATIC
FREQUENCY
CORRECTION

I

I

Laboratory. We will be pleased to deal with any questions arising from this or other articles,
the twentieth of which will appear in the March 1960 issue.
Most television receivers of today employ a fine tuning control

19

1

This is the Nineteenth of a series of special features dealing with advanced problems in
television and radio circuit design to be published by The Ediswan Mazda Applications

I

WITH A

I

SEMICONDUCTOR

I

JUNCTION DIODE

I

to enable the viewer to adjust the receiver to its optimum frequency. Manual tuning adjustments may be necessary when
the receiver is switched on from cold or when switched from
one channel to another, owing to local oscillator drifts caused
by initial warming up and mains voltage fluctuations. Temperature compensation of oscillator capacitors reduces frequency
drift appreciably but even so some external adjustment may be
required to obtain the best picture quality. The fine tuner
itself contributes in no small way to the drift in the oscillator
circuit and its total elimination is an advantage. Optimum
picture and sound quality can be achieved without the need for

CURVE

CURVE
A

B

45
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35

6

A

.

-
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I

CHANGE

OF CAPACITANCE OF 01001.

BI B 82. EXPERIMENTAL PLOT OF CAPACITANCE
AGAINST REVERSE BIAS, THE DIODE
WITH HOLDER, IN SERIES WITH 7 pF
CAPACITOR

\\,........

82

f= 250Mc/s

manual tuning adjustment of any kind if the receiver incorporates
Automatic Frequency Correction. Briefly, the operation of

,

BI

AFC is carried out in the followirg manner. The sound IF
frequency is fed to a frequency discriminator tuned to 38.15

Mc/s. Any drift of the local oscillator frequency results in an
identical drift of the IF frequency. A d.c. voltage output
is obtained across the discriminator load resistance, whose
polarity depends upon the direction of the IF frequency drift
about its centre value of 38.15 Me/s. The output voltage from
the discriminator is fed back to a variable reactance element
which forms part of the oscillator circuit and it has the property
of controlling the oscillator frequency when a d.c. bias voltage
is applied to it. By proper arrangement, the d.c. output voltage
from the discriminator can be used as the control bias and thus

103

25

4

15

2

f = 80 Mc s_

O.

=

FIG.
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470kch.,

I

0
4

2

counteract the initial oscillator frequency drift.

REVERSE

6

VOLTAGE

10

(VOLTS)

Conventional valves have been used as variable reactance
elements in FM receivers operating in Band II, but they are
more difficult to apply for Band III television frequencies.
However, one of the more recent semiconductor devices
is the Junction Diode, such as the Ediswan Mazda XD901,

which behaves as a voltage sensitive variable capacitor and this
device opens up new design possibilities in oscillator control
circuits. The Ediswan Mazda XD901 has been specially designed
for AFC application and is ideally suited for use in Bands 1,
2 and 3. Its extreme compactness makes it possible to be incorporated in a conventional turret tuner with little modification.
The Ediswan Mazda XD901 is a PN junction type germanium
diode, hermetically sealed in a compact can and has axial stub
leads. The series lead inductance has been made very small,
an important feature for use at frequencies of up to 250 Mc/ s.

JUNCTION DIODE CAPACITANCE
The capacitance of a reverse biased abrupt semiconductor
function varies with vo:tage according to the law:

c-

k

(V-I-U)i

where k is a constant, U is approximately 0.4 V for the XD901
and V is the reverse bias voltage.
A typical curve of change of capacitance with reverse bias
of the Ediswan Mazda XD901 is shown by curve A, Figure 1.
An oscillator circuit incorporating the Ediswan Mazda Junction Diode for AFC is shown in Figure 2. The diode is operated at a static reverse voltage of 5 V, on which is superimposed
the controlling error voltage derived from the frequency discriminator. A d.c. blocking capacitor C5, in series with the
diode is used and its value is made small in order to increase

the effective series resonant frequency and thus reduce the

effective diode losses across the oscillator grid circuit. When
the diode is used in the moulded nylon holder specially designed
for the purpose the effective series resonant frequency of the
Ediswan Mazda XD901 diode with a series capacitor of 7 pF
is about 445 Mc/s at a bias of 5 V. This series capacitor however,

reduces the effective capacitance sensitivity of the diode in

the circuit. Typical capacitance -voltage curves, as seen across
the oscillator grid circuit are shown in curves B, Figure 1, the
typical value of Cp being 7 pF. Further, in order to achieve the
highest possible capacitance sensitivity, fixed tuning capacitors
are minimised in the oscillator circuit, so that a sizeable proportion of the tuning capacitance is formed by the diode and its
series capacitor.

ERROR
VOLTAGE

FREO
DETECTOR
STATIC BIAS.

The diode series resistance
which is not frequency sensitive, dissipates some available oscillator power. The grid
circuit resistance of an oscillator is inherently low and to some
extent this masks the damping effect that the diode series resistance may have on the circuit. But to ensure a low loss even
at 250 Mc/s, the series resistance of the XD901 has been reduced
to 5 ohms.

The undesirable effect of the flow of leakage current in the
AFC diode is to cause a voltage drop across the decoupling

resistors and thus to reduce the effective applied voltage to the
diode. The leakage current of a germanium diode is sensitive
to temperature changes but, apart from surface leakage, is almost
independent of the applied reverse voltage until the breakdown
region is reached. The magnitude of the surface leakage current
is influenced by the state of cleanliness of the diode during manu-

With modern production techniques, the leakage
current of the Ediswan Mazda XD901 is controlled to a value
which ensures that during life it does not exceed 10 AA at 55°C
facture.

and at a reverse bias of 10 V.

In a TV receiver, an AFC loop designed on the basis of

the above considerations can give a frequency drift improvement of 7 to 1 on Channel 9, and 3 to 1 on Channel 1, when
compared with a similar receiver but without AFC.

Associated
Electrical Industries Ltd
Radio and Electronic Components Division

Technical Service Department
155 Charing Cross Road, London, W.C.2
Tel: GERrard 8660. Grams: Sieswan, Westcent, London
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EDISWAN MAZDA XD901 JUNCTION DIODE
The XD901 is a junction -type germanium diode having the

2

property of a voltage sensitive variable capacitance. It is specially

n

constructed to have a low internal series resistance and minimum residual inductance. These important features ensure
successful operation at 250 MO by providing a sufficiently

X
m

high self -resonant frequency and high Q. The diode is hermetically sealed in a compact can and it has axial stub leads for clip -in
connections.

A variable capacitance diode having the small size and low
losses of the Ediswan Mazda XD901 has many useful applications in electronics, for instance, it is particularly suitable in
Automatic Frequency Control circuits in Bands I, II and III.
RATING (Absolute value for T.,-ab = 55°C)
Maximum reverse voltage (d.c.)
Maximum reverse voltage (peak)

(volts)
(volts)

10
14

GENERAL CHARACTERISTICS
Capacitance c at V = 5 V

(pF)
(Diode biased in reverse direction)
(ohms)
(approx)
Resistance r
Inductance 1
(approx)
(mull)
(With connections made 1/8in. from the seals)

Maximum leakage current V = 5 V at 55°C (pA)
Maximum leakage current V = 10 Vat 55°C (pA)

12

+3

5

7

6
10

EQUIVALENT CIRCUIT
For Diode Biased in the reverse direction.

ono
0.213

DIMENSIONS AND BASING
i

01--L__t

0_105" X*005"

0.06-

toos.

0.844 MAX.

0.684

* To bias in reverse direction

02"

this lead should be positive
with respect to the other

01

1----

lead.

02

004"

#

I

The can is covered with a plastic sleeve of wall thickness

0.06

O.Olin. which is not included in the above dimensions.
In Fig. 1 curve A shows the variation of diode capacitance
at 470 kc/s with applied reverse bias, approaching very closely

to the theoretical law relating diode capacitance to applied

FIX BY HEX. HO 8BA

bias, viz.:

SCREW AND NUTS

c-

c

k

0-218
HOLE C.T.S.

(V -I- U)1
= diode capacitance.

I

V = reverse bias in volts.
U
0.4 volt.
k is a constant

CURVE''

CURVE

27.

A

B

45

8

35

6

A
B1

Curves B, & B, show the capacitance change that would

apply at VHF in a practical circuit, in this case an AFC circuit
for a television receiver, with the diode mounted in a " Clix "
holder in series with a capacitor of 7 pF.

DIODE MOUNTING
To avoid any risk of damage to the diode, due to excessive
heating, the diode should not be soldered directly into the
wining or be clamped in such a way as to impose excessive
mechanical strain. It is preferable to use the diode in conjunction with a suitable holder making use of the short axial

:

CHANGE

OF CAPACITANCE OF

EXPERIMENTAL PLOT OF CAPACITANCE
AGAINST REVERSE BIAS, THE DIODE
WITH HOLDER, IN SERIES WITH 7 pF
CAPACITOR

82

a

f= 250Mcis,

4.3
;*..

DIODE.

a Bz:

81

25

4

IS

2

f = 80 mc's_

stub leads provided for this purpose.
A holder that has been specially designed for clip -in mounting

of the XD901 diode is the " Clix " holder type 103/B2362 in
which the spring clips, while giving good electrical contact, still
provide a low inductance. The XD901 diode mounted in the
special " Clix " holder is illustrated above.
The moulded nylon body of the holder is shaped to prevent

the diode being accidentally inserted with incorrect polarity
and it provides three alternative mounting positions. The
illustration shows the mounting where_ one diode terminal can
be directly earthed; alternatively, the holder can be fixed either

f=A

FIG.
5

470 kc/s_

I

0

2

4

REVERSE

8

6

VOLTAGE

10

(VOLTS)

on its broad or narrow side whichever is more convenient.

Associated
Electrical Industries Ltd
Radio and Electronic Components Division

Technical Service Department
155 Charing Cross Road, London, W.C.2
Tel: GERrard 8660. Grams: Sieswan, Westcent, London
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MARCONI
Telecommunications
The post and telegraph authorities of more than
8o countries use Marconi equipment

Electronics for Aviation
More than 5o Civil Airlines and 3o Air Forces
use Marconi radio, radar and navigational aids

Television
18 countries rely on Marconi Television
Transmitting or Studio Equipment

Broadcasting
80 countries rely on Marconi
broadcasting equipment

29 countries use Marconi Radar

MARCONI
COMPLETE SYSTEM PLANNERS

MARCONI'S WIRELESS TELEGRAPH COMPANY LIMITED, CHELMSFORD, ESSEX, ENGLAND
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on the subject
of
suppression
This new Plessey publication is designed to assist all those currently
concerned with the problems of suppression of all electrical equipment.
The book provides Design Engineers with a standard reference
to the complete range of suppressors produced by Plessey
at Towcester, their individual suitabilities in application,
their construction and their operational characteristics.
Many illustrations and dimensional diagrams are included.
Please ask for Plessey Publication No. 952.

Plessey
COMPONENTS GROUP
CHEMICAL AND METALLURGICAL
DIVISION
THE PLESSEY COMPANY LIMITED
WOOD BURCOTE WAY
TOWCESTER, NORTHANTS
TEL: TOWCESTER 312
Overseas Sales Organisation:

PLESSEY INTERNATIONAL LIMITED
ILFORD ESSEX ENGLAND
TEL: ILFORD 3040

TC. I

a
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The E.M.I. Camera Channel
Type 203 is unique in possessing
the following features :
* Designed to operate with 41 inch
Image Orthicon pick up tubes with
the facility of rapid interchange
to 3 inch Image Orthicon or C.P.S.
Emitron pick up tubes if required.

* Five position turret including
one special position providing
facilities for : easy withdrawal
of pick up tube through turret
without opening camera sides ;
and mounting of diascope
or non standard type of lens.

For versatility in camera channels

E.M.I.'s new 203
* Will accommodate TTH Studio
Varotal or Zoomar Zoom lens
without modification.
* Operation on any one of the
following systems by simple
change of plug connectors:
625 lines to CCIRIOIR Standards
525 lines to IREIEIA Specifications
405 lines to BBC TV80 Specification

* Extensive use of plug-in printed
wiring units provides very good
accessibility, and ease of
maintenance.
* Special quality valves and high
stability circuits eliminate need
for adjustment over long periods
of operation.
* Remote control of lens apertures
by easily detachable servo
mechanism.
* Optional preset filter wheel,
electronic Image Orbiting and
hour meter.
For full technical details, or for a
demonstration, get in touch with us.

E.M.I. ELECTRONICS LTD
HAYES

BROADCAST EQUIPMENT DIVISION
MIDDLESEX
TEL: SOLITHel 2,168
'

EMI -1
EES3
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Train at home in your spare time

RADIO&T.V.SERVICING
this new, easy, practical way!
YOUR NOY:

WEER... OR
ffs4SC/H477,6' HOBBY
Electronics is rapidly becoming a great new
industry with far reaching applications into
every field of modern activity.

You can learn all the essentials of this new
science at home in your spare time and turn

your knowledge to good purpose!

Now is your chance to set up your own
business and be your own boss!

RADIOSTRUCTOR EQUIPMENT
COURSES MAKE LEARNING
SO SIMPLE
You learn by building actual equipment with
the big kits of components and parts which we
send you. You advance by simple steps using

high quality equipment and performing a whole
series of interesting and instructive experiments-there are no complicated mathematics!
Instruction manuals and our teaching staff
employ the latest techniques for showing clearly
how radio works in a practical and interesting
manner; in fact, you really have fun whilst
learning!
And you end by possessing a first-rate piece of
home equipment with the full knowledge of how
it operates, and how to maintain it afterwards.
In fact, for those wanting help with their radio
career training, to set up their own full or part-

time servicing business, or the hobbyist, this
new and instructional system is exactly what
is needed and it can be provided at very moderate
cost with payments available. Post the coupon
now, for full details. There is no obligation of
any kind.

No Mathematics Easy Terms
Available All Test Equipment Supplied

Personal Tuition

POST TODAYr..FREE brochure

Finest Equipment

To RADIOSTRUCTOR, (Dept. G66)
46 MARKET PLACE, READING, BERKS.
Please send Brochure

without obligation to:

Name__

BLOCK

RADIOSTRUCTOR

Address

CAPS

PLEASE
825

BRITAIN'S LEADING RADIO TRAINING ORGANISATION L

We do not employ representatives

2.60
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1414,don,
14e44 -eceixenott
120/200 WATT AMPLIFIER

TAPE RECORDERS
The W.V.A. tape recorder now has provision for Stereo plug in heads
to enable this recorder to replay Stereo. The regular models are

retained with additions and improvements. Our high standard which
has made these recorders famous has been maintained, resulting in
their being chosen for the foremost musical centre in this country.

30/50 WATT AMPLIFIER
Gives 30 watts continuous signal and 50 watts peak Audio. With voice

coil feedback distortion is
under

0.1%

and

when

il
4

*

arranged for tertiary feedback and 100 volt line it is

-

under 0.15%. The hum and

noise is better than -85 dB

referred to 30 watt.
It is available in our standard steel case with Baxendale tone controls and up
to 4 mixed inputs, which may be balanced line 30 ohm microphones or
equalised P.U.s to choice.

12 -CHANNEL

ELECTRONIC

Will deliver 120 watts continuous signal and over
200 watts peak Audio. It is completely stable with
any type of load and may be used to drive motors
or other devices to over 120 watts at frequencies
from 20,000 down to 30 cps in standard form or

other frequencies to order. The distortion is
less than 0.2% and the noise level -95 dB. A
floating series parallel output is provided for
100-120 V. or 200-250 V. and this cool running
amplifier occupies 12+ inches of standard rack
space by II inches deep. Weight 60Ib.

MIXER

This is similar to the 4 -channel, but is fitted with 12
hermetically sealed controls, 12 balanced line

microphone transformers potted in mu -metal
boxes, and a mains transformer also potted in
mu -metal. All components which can affect noise
are tested and selected before insertion. It is supplied in standard steel case or 7in. rack panel.

Full details and prices of the above on request

VORTEXION LIMITED, 257-263 The Broadway, Wimbledon, London, S.W.19
Telephones: LiBerty 2814 and 6242-3

Telegrams: " Vortexion, Wimble, London."
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how many ohms

Fanciful? No, because as our photograph proves, a shoelace can be
made electrically conducting by impregnating it with "dag"*
colloidal graphite.
Unrealistic? As a practical proposition the shoelace test is just that;
as a simple illustration of a fundamental idea we think it is
effective enough.
Over -simplified? Perhaps, yet thousands of cars are fitted with a
non-metallic conducting braid which has much in common with a
shoelace impregnated with colloidal graphite.
A non -conducting material can be made conductive by treating it
with "dag" colloidal graphite, either by impregnation (surface
coating or dipping after manufacture) or
incorporation (addition during manufacture).
Furthermore, you can impart any or all of the many other
characteristics of colloidal graphite: low friction and "parting"
properties, resistance to heat and wear, chemical inertness.
* Registered trade mark of Acheson Industries (Europe) Ltd: licensed user-Acheson Collards Ltd.

A ch e s on

jj72i,

LIMITED
P.O. BOX 12 PRINCE ROCK PLYMOUTH DEVON
(a subsidiary of Acheson Industries (Europe) Limited)
Manufacturers of dispersioeu of colloidal graphite, molybdenum disulphide, silver, glass vermiculite in mita:.
carrier liquids including oil, water, white spirit, alcohol and toluene.

A

If your problem is basically how to
make plastics, natural or synthetic
fibres, leather, cloth, paper or wood
electrically conducting, then you
should get in touch with us.
Also Acheson Colloids
Company, Port Huron,

Michigan, U.S.A. and

Acheson Collo iden
N.V. Stbeemda (Gr.)
Netherlands

FEBRUARY, 1960

WIRELESS WORLD

Amplfiers

111

LEAK Amplifiers are the choice of professional engineers such as the
B.B.C. (over 500 delivered), the South African Broadcasting Corporation (600), ITV and many other Commonwealth and Overseas broadcasting and TV systems, who use them for transmitting and/or
monitoring the broadcasts to which you listen. Also, many of the
gramophone records to which you listen are cut via LEAK Amplifiers.

that are
acclaimed

throughout the world*
Extract from Test Report by
J. C. G. Gilbert reprinted from
the Music Trades Review, also
reprinted in our advertisement
in the October issue of this
magazine. The full two -page
Test Report and an illustrated
brochure on the amplifiers will
be sent you on request.

The " Point -One Stereo " pre -amplifier is designed so that it can be used with any Leak monaural power
amplifier or a combination of any two Leak monaural power amplifiers additionally to its more normal use

with the " Stereo 20 " or " Stereo 50."
" The Point -One Stereo " pre -amplifier is probably the most comprehensive unit in existence covering every
requirement for stereo tape, disc and radio plus monaural amplification for any form of input signal
.

.

.

it is difficult to think of any additional requirement that one would ever wish. The equipment performs with
the high performance always associated with the tradition of Leak equipment. It is a fine example of design
and construction, and the pre -amplifier can be used with any other Leak main amplifiers. How the preamplifier can be sold for a little as £21 can be answered only by Harold Leak . .
Summing up, therefore, one can highly recommend the Leak stereo system for use with any current monaural
or stereo input whether it be from pickup, tape, radio or microphone."
.

Ask your Dealer to show you Leak Equipment.
N,'",1/4

POINT -ONE

III

VARISLOPE
PRE -AMPLIFIER

STEREO

PRE-

AMPLIFIER

STEREO 20
POWER AMPLI-

TL/12 PLUS
POWER AMPLIFIER

FIER

SOUTHDOWN

SOUTHDOWN

CABINET

CABINET

TOTAL £55 : 13s.

TOTAL £72 : 9s.

Point -One Stereo Pre -Amplifier £21.

Stereo 20 Amplifier 29 gns.

TL/12 Plus Amplifier 18 gns.

Please send me Test Report
Brochures

IL IE A IK

the first name In High Fidelity
since 1934

NAME
ADDRESS

H. J. LEAK & CO. LTD., BRUNEL RD., WESTWAY FACTORY ESTATE, LONDON, W.3

WW'2/60
Telephone: SHEpherds Bush 1173'4'5.

Telegrams: Sinusoidal, Ealux, London
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Dulci DPAIO Amplifier

INDUCTOR

i

FLUORESCENTS

11

1

SPECIAL THIS MONTH
Battery Charger Rectifier

et -°"1

Made by the Dulci Company. It is
laboratory designed and Is of the
highest
has superb
fidelity,
reproduction and complete freedom
from hum, high output sensitivity,

Blank Metal Chassis all211n. deep from
18 gauge aluminium. Sizes: Bin. x 21n., 4/6;
771.in; .1x115thin..,, 761/-10;.18311-i.n. x 9in.,

10 -watt output and ample feedback all combined to give a truly

.

rz,

sections and stove enamelled, 12/6 act.
Geiger Counter Tubes 20th century type,
Type No. G24, with tumultof geiger counter,

29/6.
Luminous Switch, double pole designed for

26 weekly payments of 10/,

electric blankets. neon indicators glow when
appliance is switched on, 10/-.

These represent today's best value In. fight-

All models are complete with polyester -filled chokes (so far as we know not
available In any other low-priced fittings)
all are made from heavy gauge sheet steel,

stove enamelled white, use all canister -type
plug-in starters, and all are fitted with
interference suppressors. Guaranteed for
two years:
Inductor 80 for 5ft. 80 -watt lamp 39/6 +N.
cam and ins.
Inductor 40 for 4ft. 40 -watt lamp 32/6+4/6
carr. and ins.
The Three -Forty: for 3ft. 40 -watt lamp 31/6
+3/6 carr. and ins.
Inductor 20 for 2ft. 20 -watt lamp 29/6+3/6
carr. and Ins.
Circle Light for 40 -watt circular lamp 49/6
+3/- carr. and ins.
Note: Prices do not include tube but these
are the latest bi-pin type easily obtainable
from your local electrical shop or it you wish
direct from us.
Special Offers:

Inductor 40 complete with tube ready to
work 39/6+5/6 carr. and Ins.
Three -Forty complete with tube ready to
work 39/6+4/6 carr. and ins.

Miniature
Microphone
type.

Real

bargain

2/6. plus 6d. postage.

Waterproof Heater Wire -suitable electric
carpets, electric blanket, hand muffs, foot
pads, etc., 7d, per yard.
Twin Twisted Lighting Flex -equivalent

IOur 68 -page HI -F) Catalogue is now being sent out to customers-glves
details of the latest and best Hi-Fi equipment with over 400 illustrations.
Price 2/6 Per copy which is refundable from purchase.

rubber insulated, cotton covered,
17,6 per 100 yard coil.
14/36,

INFRA RED HEATERS

Moving Coil Meters
0-500 microamp
2In. flush.
17/6
250-0-250 microamp .. 25 in. surface 2716
750 microamp
21m. surface 17/6
5-0.5 microamp
21in. flush .. 17/6
0-30 milliamp
Olin. flush .. 17/6
0-100 milliamp
21in. flash
1510-300 milliamp
21ln. flush .. 1510-500 milliamp
I in. flush .. 16/.

These latest type heaters are ideal for
bathroom, kitchen, I edroom, etc. They

are simple to make from our easy to

follow instructions -uses silica enclosed
elements designed for the correct infra -red wavelength (3 microns). Price for 750 -watt element

.

and instructions, 15/6 plus 2/6 poet and insurance.
Or made-up heater, 52/6 plus 3/6 poet and insurance fully tested and guaranteed.

Unbreakable Mains Lead type of lead fitted

to electric razors makes fine lead for test

meters and any other devices where subject
to continuous bending. Twin figure eight
construction, soft cream p.v.c. covered.
Normally costs 2/- per yard. Three 6-1t.

Assure your future

leads; for 21,

The ownership of a good instrument has bemi the turning point in many a famous career. You can own the
latest Pullin Series 100 Test Bet which is undoubtedly

Metal Rectifier, 60/80 mA. 250/300 v.. 4/6.
Filament Transformer, 6.3 v., 15 amps. 6/6
.3 Amp Dropper -tappings marked 200/2201

a most useful instrument by a firm long lemons
for tine instruments, entirely redesigned, it has a
square movement with diacon plastic cover, this
makes for a brighter, more readable scale, extra
scale length and wider angle of vision. With the
test set is included a pair of combined test prods
and crocodile clips also a stand for inclining the
meter at the best reading positions. Ranges A.C.

250, 306,
Output Transformer -standard pentode -

4/6, multi ratio, 616.
Eli -metal Strip with heavy duty contact ideal for thermostat, fire, lamp, etc., 216.
Neon Lamp -midget wire ended, ideal mains

tester, etc.. 2/, ex Govt.. 1/6.
Philips Trimmers-0-30pF, 1/- each.

Volts: 0-10, 0-25, 0-100. 0-250, 0-500. 0-1,000, ditto
D.C. A.C. Current 0-100 mA. D.C. Current 0-2.5,
0-10, 0.100, 0-500 mA. Resistance: 0 -IM and
0-10K. All at 10,000 ohms per volts -Price

American made. Dynamic

doz.

Install these extra points, 3.029 twin flat
T.R.S. cable. Rig purchase enables us to
sell this at 4.5'- per 100 yds., carriage 3/6.

Insurance.

FREE GIFT. -All purchasers of the above Items
this month will receive Range Extender scale and

Low Resistance Head Phones. Ideal crystal
sets, etc., 7/6, plus 216.
Goodmana Multi Ratio Output Transformer.
watt, 8 ratios, from 12.1 to 72.1. Centre
tapped for pushMull. 7.6, plus 1/-.
Ditto, unbranded, 6/6, post 1/-.
Cold Cathode Valve CV413, Voltage regulator
or Wager switch -unused but ex -equipment.
2/- each.

data which add. capacity 2pF-lmFd., In two

ranges

Building a Scope?

Inductance 0.100 henrys, etc., etc.

ANOTHER BATTERY CHARGER BARGAIN

Components Would Cost More
Car

Battery

Charger -ready-made

Tag Panel.

high

oscilloscope

tube.

American -made

type No. 3FP7, octal base 6.3 v. .6 amp.
heater, electrostatic deflection, brand new
and guaranteed, with circuit diagram of

ing,

Slydlok Panel Mounting Fuses with carrier.
5 amp. 2,- each. 15 amp. 2/6 each. Belling
Ise 2BA fully insulated terminals for
mounting through metal panels, 2/- each.

also a meter to show charging rate.

Suitable for 230/250 A.C. mains.

Terminal Heads, insulated 4BA, 2/- doz.
.1 mFd. 350 v. Small tubular metal cased
condensers made by Dubllier 2/6 doz.

Special

snip price of 661-, plus 3/6 post and ins.

Well mixed and use
ful values; f and I watt, 5/- for 50.
Ditto but 1 watt, 6/6 for 50.
Maim Transformer.
Standard 230 v.
input 250-0-250 at 80 mA., 6.3 v. at 5 A.,
50 Assorted Resistors.

oscilloscope, 15/- each, plus 1/6 post and ins

Unique Opportunity to build Fine

"Dim and Full" Switch
Particularly

useful

for

controlling

photoflood lamps which have only a
short life at full brilliance. This toggle
switch has three positions: the first
position puts two lamp, in aeries at

brilliance for setting up, the
second position is off and the third
position full brilliance for the operation shots. Also useful for controlling
half

night lights, heaters, etc., etc. Price
3/9 each. Post 9d. Circuit diagram
included.

128.

Transistor Set
Constructor's parcel: to build Pocket

6

Transistor Set as currently being sold at
217/17/-. Parcel comprises motifed, twotone cabinet as Illustrated, tuning dial, two
gang tuning condetwer, combined Bakelite
chassis/printed circuit and easy -to -follow
circuit. Costing value 57/6 -offered while

erystallute.

10/.. 17in., 12/...
Plus of. Post,

250 v. 60-80 milliamp.,
for mains set or instrument or to

Metal Rectifier.
ideal

replace that expensive valve, 5/6.
lessened Cable. Rubber covered flexible
with metal braiding, Ideal for microphone
or gramophone extensions, 4d, per yd.,

supplies last at only 296. Plus 2,6 post.
Suitable for your own circuit or to build

original circuit.
All parts available at
highly competitive prices. Do not miss this

12 -Channel Turret Tuner

Latest type grey

post

Toggle Switch. Standard metal body, type
with round dolly, fixing ring and on/oft
indicating
1/3 or 12/- doz.

tremendous bargain

TV Masks

Ideal for converting an old or building into
new T.V. Them are brand new stock not
surplus, supplied complete with valves and
coils for local Band I and Band III stations.
Model L I.F. Output 33/38 Mc/s series
heaters (parallel heaters, 5/- extra).
Model 2. I.F. Output 16/19 Mo/s parallel
heaters, (series heaters, 61- extra).
instructions and circuit diagram.

With
79/6.
knobs 3/6 extra. Postage and insurance 2/6.

tehes. Our outfit comprises:
cable, two 2 -way switches.si

two wood blocks. Full Instructions, 9/6
each, post and insurance, 2;6.
Long. Medium and Short Wave Coil Pack.
An exceptionally well made coil pack which
covers the standard long, medium and short
wavebands for 465 k/c I.F. complete with
diagram of connections, 1916. plus 1,6
postage and insurance -limited quantity.
only.

For the Record Enthusiast
New -four speed playing deck by E.M.I. has
the following features: Velocity operated auto trip.
Rick -up on switch. cannot be damaged.
Remarkably low rumble achieved by single
ball thrust and magnetic screen on motor.
Anti-micropbony mounting,
The Ideal unit to renovate old equipment or
to build into new.
Size, llf in. wide. 11in. deep, 25in. high,
depth 241n.

11

FOR ADDRESSES SEE OPPOSITE PAGE

Ideal for constructors, experi

mental circuits, etc., 3 of each of 12 different
types, 5/-. post 116.

output battery charger in stove enamelled
sheet steel louvred case. New, complete
and ready to work. Rated at 12 v. 5 amps.
and variable rate selector for trickle charg3in.

91-

Set of 8 Allen Keys, 3/6.
Heavy Duty Test Prods -red and black with
plug-in lead attachments, 9/6.

21217/6 or 21141- deposit and 26 fortnightly
payments of 10/, non callers add 5/- car, and

at

10tH. x 71in.,

Metal Chassis -punched for Mullard 510
Amplifier, complete with inner screening

linear output.
Uses all
miniature valves, including two
E84e in push-pull.
Price
212/12/-, or 21 down and

ing.

selenium 12-15 v.,

5 amP. 126.

Mains model with stereo cartridge, 27/17/6.
Or with monaural cartridge, 26/18/6. poet
and ins. 3/6.
H.P. Terms on request.
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Philips AG2009 Transcription Unit

Cine Cameras
1

6mm.

motorised

(24 VAC) for

frames
per second,
contains One
f/8.5 triple
16

anastigmatic

lens

and spool to carry 25ft. of film-probable

cost around £150, brand new and In sealed
carton £6/10/- Or 20/- deposit and 13
fortnightly payments of 10/-, post and
1.urance 3/6.
SUPER SENSITIVE
MULTIMETER KIT

(2,000

0.P.V.)

17 ranges Including D.C. volts to 1,000
V. A.V. volts to 1,000 V. D.C., milli amps to 500 ohms, to 2 meg. All the
essential parts, including metal case.
«elected resistors, wire for shunts,

selected switches, calibrated scale and
instructions, 32/6, plus 2/6 poet and
Insurance.

Charging Switchboard

113

A.C./D.C. Multimeter Kit
Ranges:
D.C. volts
0-5, 0-50, 0-100, 0.500,
0-1,000.
A.C. volts
0-5, 0-50, 0.100, 0500,
0-1,000.
D.C.
amps
0-5,
0-100,

Philips AG2009 Record Player
a modestly priced 4 -speed

unit with many outstanding
features,

is ideal for the
enthusiast who is assembling
hie
own
equipment or
modernising an older instal-

0-500. Ohms 0-50,000
with internal
batteries. 0-500,000 with
external
batteries.
Measures
A.C./D.C.
volts.
D.C. current

lation. The pick-up arm is
wired for stereo and the
Philips stereo head is available as an optional extra.
Eddy Current Brake gives

and ohms.
All the
essential parts includ-

±2% line adjustment on all
four

speeds.
Continuously
playing
variable
pick-up

weight (2-12 gm.).

ing metal case, 2in, moving coil meter,
selected resistors, wire for shunts, range

Supplied with Philips Hi-Fi
crystal head, type AG3019

insurance.

selector, switches, calibrated scale and full
instructions, price 19/6. plus 2/6 post and

for microgroove and 78 r.p.m.
Frequency response 30-15,000 cf..
Piek-up lifting and lowering device.

Crystal Mike by Acos

Individually balanced heavy turntable.
Muting switch fitted.

Can be used with any amplifier or radio set.
Complete with monamal pick-up, £10/10/-. or £1 deposit and 21 fortnightly
payments of 10/-.
Available also with stereo head, diamond or sapphire stylus. Prices on request.

L100 WORTH OF EQUIPMENT 19/6
The famous R1134-unused but slightly soiled
and not tested.
Covers
200-500
kc/s.
3-5.5
Mc/s. and 6.5-10 Mc/s.

Has unique " click atop "
mechanism (7 stops) and
permits selected frequency
to be held, returned to,
etc.
Hartley oscillator,

Offered at about one -twentieth of original
cost. This is an ex -Government switchboard.

Model 39/I, this is ideal for tape or general
amplifiers, complete with screened lead,
39/6. Pius 14- Poet.

N

Radio Stethoscope
This can be slipped into
the pocket rather like
fountain pen.
With
in most districts a
receiver can be checked
from the grid of the first
a
it

valve right through to the
output without a signal
generator, the stethoscope
will operate in both L.F.
and R.F circuits without

power amplifier. keying and

alteration. It la a complete
faultfinder.

speech. Wonderful breakdown value-meters, reComplete
lays, switches.

snake

All the necessary parts to

poet 1/,

this

6/6,

tracer,

with valves-real bargain

It contains three reverse current relays, one
voltmeter, one main ammeter, two secondary

at 19/6. Plus 10/- carriage.

ammeters and three variable resistors for
controlling circuits. These are original cases.
Price 22/15/-. Carr. 10/,

For Your
Service Department

Band 111 Converters

Suitable
LonWales,
don, Midland,
North,
Scotland.
etc.

parts

An Invaluable tool for working inside a dark
cabinet or cupboard. This Is a screwdriver

with torch and has four interchangeable

All the

Including 2 EF80
valves, coils,
fine tuner, con rust

bits, two for the ordinary slotted screws and
two for Philips heads. The torch section
operates from 11 v. batteries in the handle
and will save its cost in frayed tempers

control, condensers
and resistors. (Metal case available as an
extra). Price only 19/6, plus 2/6 post an
insurance. Data ree with parts or availabl
separately, 1/6.

PURCHASERS

VIOUS

Why not treat yourself to one of

Tube Tester and
Re -Activator

week, so if you have hesitated because you
thought our kits too cheap you need hesitate
no longer.

many schools
and colleges.

A
simple
basic superhet

pl. 2/6 post and ins.

-easy to Un-

Hi-Fi Snip

and

which can be
progressively

Infinite Wall Baffle

extended -

students-components Include

-valves-metal rectifier tuning condenser
-I.F. transformers, etc. In fact complete
superhet except speaker. Price 23 plus
Data included
3/- post and Insurance.

Nicely
veneered

and polished.

Corner fitting
(attaches
to
picture
mill.
Takes up no
floor space. Gives
fantastic
really

free or sep., 1/6.

Avo Prodclips
The advantage
of these test
prods Is that
by pressing the

161011191=111.0100.0

trigger at the

side they become crocodile clips and can
be left in circuit. This is a great thus saver
when servicing.

main

will
not only
test
Cathode Ray Tubes
but also will re -activate them, supplied
complete with full instructions. Price £3,

As supplied to

for

We can supply all the
components for
making this unit which

ator

Beginner's Superhet

ideal

THESE

these now? Only 10/6, plus 1/6 poet and
packing.

We receive this sort of letter every day of the

derstand

OF

SHEETS PLEASE NOTE: WE CAN

SUPPLY SHEETS Nos. 100-200, £1. or
150.200, 10/-.

alone.

Please send two more kits, the one you sent
last week is performing magnificently,

T.V. Service Sheets
200 sheets covering most popular post-war
televieors by leading makers-Coseor, Ekco,
Ferguson, Pye, etc., £2 post free. PRE-

Price 15/- Pair.

TABBY EQUIPMENT

results with only

Complete equipment for seeing In the dark, as fitted to Army vehicles for night
driving, etc. Complete working equipment compriaes: 2 Infra Red Radiators,
adjustable binoculars, powerpack for 6 or 12 volts, control units and interconnection cables. Original cost, probably around £100. Unused and in perfect

order -28/1918 or 10/- deposit and 15 fortnightly payments of 10/,

low-priced

Sin.

speaker. Fitting for
tweeter. Only 45/ each. Carriage and
insurance 3/6.

If ordering by post, address your order to the Company nearest to you. Please include postage.
Electronics (Ruislip) Ltd.,
Electronics (Finsbury
Electronics (Croydon) Ltd.,
Electronics (Manor Park) Ltd.,
Park) Ltd.,
42-46 Windmill Hill,
266 London Road,
29
Stroud
Green
Road,
Ruislip, Middx.
520 High Street North,
Croydon.
Finsbury Park, NA.
Phone: RUISLIP 5780.
Phone: CRO 6558.
Half day, Wednesday.

Phone: ARChway 1049,
Half day, Thursday.

Manor Park. E.12.

Half day, Wednesday.

U
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ADDS A NEW DIMENSION TO SOUND
The Binson " Echorec", distributed by Modern
Electrics, is a device for superimposing controlled

echo on to any audio signal. It achieves within the
size of a compact, fully portable instrument, effects
normally requiring large echo chambers and associated
equipment. Three working channels are provided

for, the echo interval is variable, and swell and other
effects are obtainable. The unit is of particular value
in recording, for P.A., etc. Its characteristics will

also no doubt lend themselves to other original
applications.

THE

BINSON "ECHOREC"
ABRIDGED DESCRIPTION
Three inputs and outputs.
Push-button channel selection for 1,2 or 3 channels.

E and of

Controls for echo intervals, volume of echo, swell
effect, volume level on input channels, etc.
Complete with fitted carrying case, leads, plugs.
A.C. mains operated.

140 gns.

request.
Lierneeteonnvriertusn

We

course, the best of Britain's Hi-Fi

send tape -recorders by leading makers, and the best-

known high fidelity equipment for all types all over the world.

Our experience in exporting for individual requirements is
second to none. Space prevents our publishing our usual
detailed selections this month but your enquiries are invited
without obligation. Prompt and careful attention given to
all enquiries and orders.

We carry extensive and up-to-date stocks of equipment, components and accessories by Britain's leading makers. Enquiries
dealt with by return.

MODERN flECTRICS,T"
15 Kc/s AT 33/4"/SEC.
TYPE DR HEAD. Illustrated
actual size is
square by lin.
long, curved front llin. radius.
Head available as medium impedance 120 mH (parallel connection) or high impedance 450

mH (series connection).
This novel design of head possesses
many advantages over larger types HEAD TYPE DR
-higher output-lower losses-

extremely good treble response.very low noise and hum pickup.
AN ERASE HEAD of the same
dimensions also is available, our
type " DR " double field erase
head.
Tins is not simply a double gap,
but effectively two heads side by

side giving complete erasure of

any signal with modest power consumption. The power required is
approximately 0.5 watt at 50 Kc/s.

Both the above heads are used on

many of the leading tape recorders on
the market today.
.0001in. gap available to special

order, this extends treble response

up to 15 Kc/s at 3lin. per sec.

ENQUIRIES INCTED FOR QUANTITY

164 CHARING CROSS ROAD, LONDON, W.C.2
(3 shops from Tottenham Court Road Station Underground)
Cables: MODCHAREX, LONDON
Tel.: TEM 7587 & COV 1703

ATTENTION:
OWNERS OF TAPE RECORDERS
Here

opportunity to learn
languages with your tape
an

is

foreign

recorder.

Full

elementary

courses

Italian, Spanish, German, French

in

and

Russian.

Full

recorded

tape

together with instruction book 29/6.
Trade enquiries invited
Please apply for explanatory leaflets to your
nearest retailer or direct from

QUOTATIONS. SEND FOR DETAILS TO

P. A. MARRIOTT & CO.
SUNLEIGH WORKS, SUNLEIGH ROAD
ALPERTON, MIDDLESEX
Phone : Wembley 7493

FISHER ELECTRONICS CO. LTD.,

NATIONAL HOUSE,
WARDOUR STREET, LONDON, W.I.
Telephone : REG 7597
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TRANSISTOR A.F. AMPLIFIERS
D. D. Jones, hisc, ntc, and R. A. Hilbourne, Bsc. This book,
the first of its kind to be published in Great Britain, deals
systematically with the design of transistor audio frequency amplifiers, and gives the circuitry and design
details of a versatile range of amplifiers, including both those
for high fidelity reproduction and for public address
systems. Essential to engineers designing transistor audio
amplifiers for the first time.
21s net by post 21s 10d

WIRELESS SERVICING MANUAL
W. T. Cocking, MIEE. This, the ninth edition of a standard
work which has come to be recognised as a reliable and
comprehensive guide for amateur and professional
alike, has been thoroughly revised and set in a larger and
handier format. Essential testing apparatus is described, and
logical methods of deducing and remedying defects are

ILIFFE
BOOKS

explained.
17s 6d net by post 18s 8d

SECOND THOUGHTS ON RADIO THEORY
Cathode Ray of " WIRELESS WORLD." Forty-four articles
reprinted from the popular " WIRELESS WORLD " series, in
which the author examines various aspects of elementary
radio science, explains them clearly, and shows that there may

be more behind them than is apparent from the usual textbook. This volume deals with basic ideas; circuit elements
and techniques; circuit calculations; and some matters
in lighter mood.
25s net by post 26s 4d

ADVANCED THEORY OF WAVEGUIDES
L. Lewin. Sets out the various methods that have been
found successful in treating the types of problems arising in
waveguide work. The author has selected the number of
topics as representative of the field in which the micro -wave
engineer is at present engaged.
30s net by post 31s

ON RADIO

BASIC MATHEMATICS FOR RADIO
AND ELECTRONICS
F. M. Colebrook, BSC, DIC, AWL Revised and enlarged by
J. W. Head, MA (CANTAB). Presents in readable form a
complete course in basic mathematics for engineering students

of all kinds and leads on to the more advanced branches
of mathematics of increasing importance to radio
engineers. In this revised edition the chapter covering the
application of mathematics to radio has been enlarged, and
many new subjects are included.
17s 6d net by post 18s 6d

ABACS OR NOMOGRAMS
A. Giet. Translated from the French by H. D. Phippen and
J. W. Head. This book not only demonstrates the many and
varied applications of the abac or nomogram, but shows how
even those without highly specialised mathematical
knowledge may construct their own charts. It deals
with both Cartesian abacs and alignment charts and contains
a large number of practical examples in mechanics,
physics and electrical engineering.
35s net by post 36s

Published by Iliffe & Sons Ltd Dorset House, Stamford St. London SEI
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PULLER ELECTRONICS

cvviaztitd
are making

PLESSEY SYNTHESIZER
Accuracy
part in 10° with a frequency coverage 500 cycles
to 300 mcis for signal calibration. Generates a signal of at
least point one volt across 80 ohm load from 2 kc/s to 10 mcls
with an accuracy of part in 10'.
I

I

RADAR EQUIPMENT
TR8193 Rebecca Eureka.
TR3624 Rebecca Eureka.

TR3712 3CM Transmitter/Receiver (Pressurised).
S Band and X Band Echo Boxes.

under licence

SPECTRUM ANALYSER

TSX-4SE 3 cms. Klystron 2K25 Frequency range. 8702-9545mc/s.
TSK-ISE 11CM Spectrum Analyser.

the famous

POWER METERS
TBN-3EV. Thermistor W. Bridge.

Type 17. UHF -VHF 0-40 watts. Oil cooled.

AMERICAN

UHF.

CT -101.

VALVE VOLTMETERS

Balantine lOcyls-150kcis., voltage range .01-100V F.S.D.Can

also be used as an amplifier with variable gain.
Cambridge Mou!in Type F.S.D. 1+ volts.

KLYSTRON POWER SUPPLIES

INTERNATIONAL T.R. SERIES WHICH ARE ALREADY

Several types for high and low voltage klystrons, also associated
selective amplifiers bridged T type.
RECEIVERS
Ferris 32A Field Strength Meter 200kc/s-20mc/s. Will measure
down to micro -volt.
R1294 500-300 me/s. Local Oscillator CV52.
P58 300-600mc/s. with RF Stage.

BEING USED IN VAST QUANTITIES IN
AMERICA AND OTHER COUNTRIES

I

AR -881D.

SIGNAL GENERATORS

Type 13/TF-948 CW/AM/FM/Pulse freq. 20-80mc/s.
C.T.-53 freq. 8-300 me/s.

LAEI CW/Pulse freq. 503-1330mc/s. Lab. Signal generator.
TTX-I0-RH 3CM FM Test Set.

Service Facilities for Most Types of Electronic Equipment

PULLER ELECTRONICS

IA, WHITEHALL PARK, LONDON, N.I9
ARChway 1678
International T.R. Series Shields
reduce bare -bulb temperatures by

15% to 25%.

TRANSFORMERS

International T.R. Series Shields
eliminate vibration.
International T.R. Series Shields

COILS
CHOKES

LARGE OR SMALL QUANTITIES

TRADE ENQUIRIES WELCOMED

SPECIALISTS IN

fit standard sockets.

FINE WIRE WINDINGS

O International

MINIATURE TRANSFORMERS, PICK-UP,
CLOCK AND INSTRUMENT COILS, ETC.
VACUUM IMPREGNATION TO APPROVED STANDARDS

T.R. Series
Shields are

ELECTRO-WINDS

available in
various

LTD.

CONTRACTORS TO G.P.O., M.O.S., L.E.B., ETC.

sizes.

123-5-7 PARCHMORE ROAD, THORNTON HEATH, SURREY
LIVINGSTONE 2261

EST.

1933

TRANSISTORISED
POWER

Full Technical information
is available on request.

AMPLIFIERS
PORTABLE, MOBILE, MAINS

Joint service numbers
have been allocated.

FOR ALL RADIO, AMPLIFIER &
SOUND INSTALLATIONS
ENQUIRIES:-

ARRARD
ENGINEERING AND

MANUFACTURING

CO.

LTD.

Special Products Division,
23, Westminster Pa'aoe Gdns., Artillery Row, London, S.W.1

STANSTED, ESSEX.

STANSTED 3132
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A new addition to the comprehensive range of training equipment
produced by PHILCO whose products have been adopted by training
establishments throughout the world.
This versatile set can be used at all levels of instruction in servo mechanisms
for both qualitative and quantitative approaches to the subject, ranging
from simple discontinuous systems through proportional and speed control
to analogue computing functions. All the servo components characteristics, even
to backlash and shaft whip, may be varied and their effects studied.
The system is self contained, HT, regulated HT, LT, 26v DC and 400 c/s
supplies are provided so that only a mains connection is required. Many
accessories are available including a low cost pen recorder specially
designed for instructional use.

Write for full details of this and other items in the range (from components
to microwave training aids) to:-

PRILCO INTERNATIONAL LTD.,
Electronic Training Equipment

135, SOUTH STREET,
BISHOP'S STORTFORD,
HERTS.,
Telephone : Bishop's Stortford 971.
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Up to 8 changeovers, 15 amp at 250V a.c.
Light duty twin contacts can be incorporated.
P.T.F.E. insulators on moving parts.
' Designed to withstand severe shock and vibration.
* Full tropical finish.
Prototypes available in 24 hours.
Bulk deliveries commencing within 14 days.

Manufacturers of the full range of
Post Office Types 3000 and 600 relays.

L. E. SIMMONDS LTD

BYRON ROAD, HARROW, MIDDLESEX
TEL: HARROW 7797 P.B.X. TELEGRAPHIC ADDRESS: SIMRELAY HARROW

VITREOUS ENAMELLED RESISTORS
R.C.S.C. Style RWV4-L
FULLY R.C.S.C. TYPE APPROVED, 100 to 22K0, our
RWV4-L style resistors conform to Inter -Services Spec.

RCS III.
Other styles available. R.C.S.C. type approval applied for.
Rating in watts
RCSC

CGS

Style

Style

RWV4-1

RWV4-K
RWV4-L

THE

VPF4
VPFIO
VPF14

C.G.S.

Service
3

4.5
6

Cornmer-

Range

cial
4
10
14

50 to 81(13

50 to 68K1/
1011 to looK0

RESISTANCE CO.

EVERTON, LYMINGTON, HANTS. Tel. Miltord-on-Sea 269
London Office. 30 Clarendon Rd., Harrow, Mddx. Tel. Harrow 4147

STABILIZE YOUR AC MAINS with the finest
equipment, at a fraction of the normal cost :FERRANTI 4-KVA MOVING COIL
AUTOMATIC VOLTAGE REGULATORS

Any stabilized output voltage in the range 200-250 v.
can be selected by plug -board tappings. The selected
output voltage is automatically maintained constant
within ±-VV, at all loads 0 to 30/374- amps., when the
supply voltage

is

-12%.

varying over the range +8% to

Frequency compensated 45-55 and 54-66 c/s.
Excellent output wave -form.

Can also be used as a variable transformer.
Unused. Complete with spares and instruction
book.

P. B. CRAWSHAY

94 Pixmore Way, Letchworth, Herts. 'Phone 1851

For Safety's Sake
use AVO Prodclips
Potent No. 748811

Safety first every time with these patented spring -

loaded AVO Prodclips.
Cleverly designed for use as insulated prods, they are
invaluable for reaching and holding test points which are
difficult of access.
with Trigger -Action
,Spring -Loaded Clips

Suitable for use with AvoMeter, Multiminor and Avo Electronic
Test Meter Leads.
Order supplies from your usual wholesaler now!

Post Free 15/- per pair

PRESS TRIGGER

TO OPEN
RELEASE TO GRIP

AVOCET HOUSE 92-96 VAUXHALL
BRIDGE ROAD, LONDON, S.W.1.
VICtoria 3404 (12 lines).
A MEMBER OF THE METAL INDUSTRIES GROUP OF COMPANIES

izir
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FOR FINE INSTRUMENT WORK
WISE MEN USE ..

Wolf

When the work requires

more than usually accur-

ate soldering, the Wolf 92
Soldering Iron Is Just the job.
Weighing only 3 ozs., this model by
virtue of its extreme lightness, perfect

balance and sturdy construction, plus
rapid heat -up and constant temperature is
Ideally suitable for all Intricate industrial and
amateur requirements.

SOLDERING IRONS
Type 92 Lightweight£1.4.6.

Send for full details of complete range to

WOLF ELECTRIC TOOLS LIMITED
PIONEER WORKS, HANGER LANE, LONDON, W.5.
Tel: PERIVALE 5631-4

TELEVISION AERIAL
COMPONENTS
DESIGNED FOR CONSTRUCTING

BAND I & BAND III T.V. AERIALS
ELEMENT DIMENSIONS SUPPLIED FOR ALL CHANNELS
Selecting at random from our new multi -page catalogue :

Band III Folded Dipoles (As illustrated).

Mast Coupling Units for 2" Masts.

Reflector and director rod holders.

Insulators, Both Rubber and Plastic

Masthead Fittings for

Alloy Tubing for Elements, Cross -

4",

and 2" Masts.
Send

I",

14"

(As illustrated).

boom and Masting.

1,1- P.O. for the revised, fully illustrated catalogue to :

yuttrt/tmem

Ltd

MARLBOROUGH, WILTS.

Phone : 657/8
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where to get
CRYSTAL

TURNOVER
CARTRIDGES

RELAYS?

£1

.

2 . 6 Plus 7/3

P.T.

Stereo £2 . 10.0 Plus 16'- P.T.

we have them!
There's a Ful-Fi for stereo, there's a Ful-Fi for hi-fi

equipment and a Ful-Fi for the average low gain
amplifier. All give the fullest range and finest tone

obtainable from any player. Ful-Fi cartridges and

sapphire needles are standard fittings on every
MONARCH and that's high praise indeed.

FUL-FI CARTRIDGES CAN BE FITTED INTO
ALL STANDARD PICK-UP ARMS
N.B. Maintain the standard of your Ful-Fi -always buy B.S.R.

Everything points to

Ful-Fi replacement needles. Diamond Type now available.

DEPENDABLE

28 Piercing Hill, Theydon Bois, Essex.
Tel.: Theydon Bois 2460, 2469, 2141.

Our wide range of relays have
one thing in common-they are

manufactured to the highest
standards. Whether your need
is for Automation, Transistor,
Type 3000 or Type 600 Relays,

you can leave your specifications in our hands with
confidence.
Prototypes can be delivered
in 1/7 days, and quotations
for quantities and special
orders given on request to our
engineering department,
which is always available for
advice on special problems.

N. MIERS & CO. LTD.
Cables: Miersco Epping.
LONDON AND SOUTHERN ENGLAND AGENTS FOR BIRMINGHAM
SOUND REPRODUCERS LIMITED

THE WORLD'S GREATEST BOOKSHOP

0 R. ROOKS 4 4.
FOR ALL YOUR TECHNICAL BOOKS
'A bookshop such as booklovers dream of. There
is no other bookshop, anywhere, to compare with
Foyles.'

-A Customer's Letter.

119425 CHARING CROSS ROAD, LONDON, W.C.2

Gerrard y66o (20 lines) * Open 9-6 (Theirs. 9-7)
Nearest Station: Tottenham Court Road

Send us your enquiries for all types of

QUARTZ CRYSTALS
for :

RADIO FREQUENCY CONTROL
FILTER PURPOSES

ULTRASONIC PURPOSES
Please send your enquiries lb:

DEPENDABLE RELAY CO LTD
8a /Unger Road Camden Town London NW3 Telephone: PRImrose 8161

METALLIZED TO SUIT REQUIREMENTS
ANY SHAPE AND SIZE CUT TO SPECIFICATION

PIEZO LIMITED
26 St. Albans Rd., Watford, Herts.

Tel : Watford 27808

FEBRUARY, 1960
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guaranteed
6 MONTHS

Carriage and Insurance 12/6
MW22-7, MW22-4,
MW22-17, MW22-18

MW22-14C,

CRM121, CRM121A, CRM122,

MW31-14C,

£2/10
£2/15

MW31-17, MW31-18
121K, 141K, AW36-21, C14FM, CRM123,
CRM141, CRM142, MW31-16,
MW31-74,
MW36-24. MW36-44
171K, C17FM, CRM171, CRM172 MW43-64,
MW43-69
AW43/80,
C14BM
C17BM,
CRM151,
CRM152A, CRM152B, CRM153, MW43-80,

12"
14"

MW31 24

£6/15

£5/10

E4

£6/10

£5

£6/15

MW36 24

MW43 64

£8/10

£8/19

NEW 108K MO TV TU BES SPECIAL OFFER: 59/Many other types not listed available.

channel table models in121d. TV's 5cluding
speaker, line trans.,

TURRET TUNERS

14in. TV's

5

as above

35/.

).

100 CONDENSERS

I0/ A must for your spares box. A well-balanced
assortment of miniature silver mica and ceramic
condensers. 3-10,000 PF. List value over £5.

100 RESISTORS :

W.A. FOCUS MAGNETS

42/6.

BBullard MW0-2 projection tube

£3710
25kv. LINE TRANSFORMERS

untested at a fraction of cost.

PM SPEAKERS

standard type for above units.

CONNECTING WIRE

orn:

standard and low loss, 25 yds.,
12/6. 50 yds., 22/6. 100 yds.,

7Sin.

11001xn6

Special quotations for quantities.
Transistors,
guaranteed.
Standard L.F./Output (48/- doz.).

RED SPOT

Wall outlet boxes, 3/6.
VALVES ALL GUARANTEED 3 MONTHS
pupSOILED AMAZING M.

Co -ax. Plugs 1/3.

/

CRTs

equipment, top

11 h

P.V.C. insul., excellent
(5 coils, diff. colours, 4/6)

25FT.

7/6

makes, performance guaranteed.

46/.

In sealed cans including 3 EY51 valves,

A magnificent assortment. 1-2 watt.
Standard 3 ohms, ex -

Standard type, focus and centring controls,
with mount unused, 9/6.
Ditto, latest double magnet type, 12/6.
ION TRAPS, standard type, 3/6.

CO- AX

TV PROJECTION UNITS

Complete Standard Philips optical unit, With

45/.

igh
0

chantycel

S.A.E.enquiries.

ALSO 12" 5 CHANNEL TV's
UNTESTED 55f CARRIAGE FREE

38 Mc. I.F. Standard Famous Make with coils,
listed £7. Complete with PCF80
and PCC84 valves, boxed (care. 3/-).
Ditto, complete except for 1 oscillator coil, 35/-.
EXTERNAL I.T.V. CONVERTERS WITH INTERNAL POWER PACK. Finished in hammered
gold.
Very compact.
Trimming controls.
Gain and Trimming controls. Listed
at £7171-. Our Price, carr. 2/6. 23/10

cabinet. Top makes requiring only valves and
tube to complete, your choice if available
(carr. 4/-). (Or £8 per dozen, carr. free.)

£3.19.
£7.10.

CARRIAGE FREE BUT
AT CUSTOMER'S RISK

£7/19

MW41-1

CRM212, MW53-20, MW53-80

-

With all valves, tube, speaker

NEW TUBES

£5/5

£3/5

COMPLETE, UNTESTED

12 MONTHS

12 MONTHS

REVACUUMED REGUNNED

CRM92,

13 CHANNEL TV's

.9

=113398;').91,!'-. MT' IN:

8d.

B9ACeramic super valveholders,

(6/6 doz., 12/- 2 doz.)
Aerials, arnous make
,
for high signal areas .0/
Plugs into set, var. attenuator. Listed 27/0.

13h

BBC/ITA

4/6

Taxbilefrcamilatinfeitesi mask glass

14in.

6

12/6

AUTO RECORD PLAYERS

WHITE SPOT RA)-2,5cf)c.is- 6/6

ma.
VALVES BY RETURN OF POST
VALUE AT ONLY

EY51 SENDS 5/- U25 SENDS 8/ -

1o./c) DISCOUNT
ol

DIODESGeneralke

I8/- do

I

TPCC1471CHOAFSFE1111

any SIX VALVES marked in black type (15%

in donne>. Post: 1 valve, 6d.; 2-11, 1/0Z4 .. 5/6 6BEG6 12/6 61.1
12/6
....
1A5GT.. 6/- 613116 .. 6/9 61.6 .... 9/9 1001 ..

.

.3

6A8G .. 12/6
9/.
6A8GT
6A/313
8/6
6A.C7 .. 4'3
6AG5 .. 4/3
.

6AG7

OAKS ..

9! -

8/9
4/6
.. 3/9
OATS
7/6AU6
8/6
6137 ..
5/9
6138G ..
fiBA6
63/6
.
6BW6
6,6

(MU .. 3/9
BARS ..
8A1113

Collaro, 4 -speed, 10 record, 21 w.13

9d.

amplifier, super 2 -tone case.
B.S.R. TAPE DECKS, 29/10/-.

gns.

FREE TRANSIT INSURANCE. All valves are new
or of fully guaranteed es -Government or ex -equipment

NEW LOW PRICES
GUARANTEED 3 MONTHS

origin.

Satisfaction or Money Back Guarantee on

goods if returned unused within 14 days.

3/9 251.80 .. 7/6 9001 .. 4/- EBC41
8/8 EF95 .. 6/9 ILTZ83.. 5,- 628 .... 3/9 UCF80 16,6
9/9 25L6GT 9/- 9003 .. 4,- EBC81
7/9 EL22 .. 4/6 L88 .... 2/9 SF41 .. 2/6 UCH21.. 14/2/.. ATP4 .. 2/9 EBF80
60.76
6/- 61,6G .. 7/6 1002 .. 13/6 25150
8/6 EL33 .. 9,- LN162 .. 9/6 spa .. 2/6 0CH42
8/6B117 .. 10/6 6L7
9/- 10014 .. 9/- 25Z40 .. 8/- AZ3I .. 9/- EBF89
8/8 EL35 .. 11/8 12319 .. 7/9 SU25 .. 12/8 UCH81.. 9/6BW6
.. 8/6 EBL21 14/- EL37 .. 11/6 MU14 .. 8/. 8112150A 4,6 UCL82.. 11/6
7/9 61,18 .. 9/- 10F1 .. 6/9 2525 .. 8/. B28
6BW7 .. 6/6 61.19 .. 11/6 10F9 .. 10/3 2526 .. 9/- B85 .... 4/9 EBL31.. 16/- EL38 .. 12/6 N37 .... 11/- T41 .... 7/6 UCL83. 13/6
68x8 .. 5/9 61,133 .. 6/6 101.14 .. 9/- 278U .. 16/- CBL3I 23/3 EC52 .. 3/9 EL41 .. 9/- N78 ... 15/- TH30C- 12/6 UF41 .. 8/9
804 .... 3/6 8L013
7/6 10LD3
8/3 3001 .. 7/9 CCH35.. 7/6 EC90 .. 3/6 EL42
9/6 26108 .. 11/- 014 ..
8/- 0Y42
6C5 .... 5/6 6LD20
8/6 1OLD12 9/- 30E5 .. 7/. CL33 .. 13/- ECU .. 4/6 EL84 .. 6/- NI62
10/6 018 .... 9/- UF80 . 7/9
3/6
606 .... 4,3 6267 .... 8/6 10P13 .. 9/8 JOFL1 ..9/6 CY31
9,9 ECC31 . 9/6 ELK.. 4/9 P41 .... 4/5 1182 .... 6/9 UF85
9/g
609 .... 9/6 °Pi
14/- 10P14 .. 9/6 30L1 .. 7/9 963 ..
1/6 ECC32 . 3/9 EL95 ..9/6 P61 .... 2/3 U24 .... 7,6 UF80 .. 16/6
6C106G .. 8/9 6P15
8/- 10P18 .. 8/3 30P4 .. 12/6 D77 .... 3/9 ECC33 . 4/9 EM34
8/6 PARC80 11/- U25 . .. 18/6 UF89 .. 7/3
6013
6225
12A6
..
5/30P12
..
8/18/6
..
EOM .. 9/- EMS° .. 9/3 PC084 .. 7/9 U26
12/- 0L41
7/6
6CH6 .. 9/3
9/9/- 12A117..
6/9 30P16 .. 7/9 DA90
2/6 ECC35
EM81 ..
PC085. 9/6 031 .::: it: UL44 ::161
601 .... 9d. 6070 .. 6/9 12AH8 . 9/9 30PL1 .. 10/8 DAC32 9/9 ECC81.... 6/9
6/. Elif84 .. 9/3
9/9 PCC89 .. 13/9
8D2 .... 3/9 6Q701.. 9/3 12AT6 - 8/- 35L6GT 9/- DAF91 6/- ECC82.
6/6 EM85 .. 10/8 PCF80.. 7/9 035 .... 8/6 UL84 .. 8/3
6133 .... 11/6 6R70 .. 9/6 12AT7 .. 8/. 35W4 . 6/9 DAF96
8/3 ECC83 . 7/6 EN3I .. 16/- 7CF82.. 9/- UST
6D6
4/9 (ISA7 . 5/9 12A117.. 8/6 35Z4GT 6/- DF33 .. 9/9 ECC84
8/9 EY5I
P01,62.. 9/3
:: :: 21-6 Tr- : : 11
8F1 .... 6/9 85117 .. 4/9 12AX7.. 7/6 3525GT 8/8 DF91 .. 5/- ECC85. 8/3 SMALL 91- P01.83.. 11/6
050 .... 61- 007 -. 9/6
6F6G .. 6/3 68H7 .. 4/6 12BA6 . 8/- 42 .... 7/6 DF96 .. 8/3 ECF80
10/3 EY86 .. 9/.. PCL84.. 9/9 062 .... 5/6 U8.... 16/6
6F6M .. 7/- 68J7
6/- 120E6
9/9 EZ35 .. 8/6 PEN25.. 5/- 076.... 6/- UU9.... 7/8/9 43 .... 7/6 Da63
6/9 ECF82
6212 .. 3/9 68K? .. 5/3 120117.. 10/6 5005 .. 9/6 D1176 .. 6/- ECH21. 14/- EMI) .. 7/3 PEN95.. 7/6 078 .... 6/- UY41 .. 6/8
821.3 .. 8/9 68L7GT
6/6 1208 .. 6/6 5001360 16/- DH77 .. 7/. ECH35
6/. EZ41 .. 7/8 PP1E,39348....
9/6 viiMii. 1;-3
6F14 .. 9/6 68N7GT 4/9 12E1 .. 12/8 50L6GT 9/3 DK32
6/9 EZ80
12'8 ECH42
9!-5/3
6FI5 .. 9/6 68Q7
6/- 12J5GT 3/8 53Ku .. 10/6 DKR .. 8,9 ECH81
8/3 EZ81 .. 7/3 PL36 .. 13/6 t1282 .. 16/. W61M - 9/9
6/6E16 .. 8/9 63117
12K7GT
54KU
..
8/9
DR92
..
.. 6/6
8/6 ECU'S .. 8/3 GT1C .. 7/- rpt8381
1104,;66 0301t
6F19 .. 7/6 6U4GT 10/8 12K8GT 12/- 61ST .. 11/- 131(96 .. 8,3 EC1,82.. 10/- GZ32 .. 8/6
.. It: V70 :: fiji)
6F33 .. 8/9 6U50 .. 6/- 12Q7GT 6/- 618PT - 11/- D133 .. 8/9 ECL83.. 14/6 0234 . 12/6 P1,82 .. 7/9 U329
12/6 W81
9/6
8H6 .... 2/- 8176G .. 5/9 12807 .. 6,- 75 .... 8/- DL35 .. 11/- EF22 .. 12,- GZ37 .. 10/6 P1,83
8/6.15 .... 4/3 6V6GT
12837
..
6/8
DL82
..
5/6
77
....
8/6
9/8 EF36 .. 3/3 HABC80 9/6 P1,84 ..11/- ii441,31
8150 .. 2/9 6X4
6/- 129117 .. 5/6 78 .... 7/6 DL91 ..8/9 EF39 .. 4/3 HL4IDD 9/6 PX25 .. 16/..: 1/1/1
11/119//1/.66
6J5GT
3/6 015G
5/6 128N70T 8/8 80 .... 6/6 DL92 .. 6/6 EF40 .. 13/6 licI7722 .. 6/6 PY31py32 ..
636 .... 4/- 6X5GT 6/8 1497 ... 14/9 83 .... 9/6 DL94 .. 7/6 EF41 .. 8/9
111//-3 17U8A0111C8.0. 7/ -6.77
7/9 705 .... 12/6 19AQ5.. 7/6 80AV .. 4/6 DL96 .. 8/3 EF42
7/6 KT33C
14/6
7/- 11aF42 9/- X78 .
9d. EF50-BR 2/- KT88 . 9/5/ - 706 .... 9/6 19BG6G 15/- 165131 - 10/- EA50 ..
7/6 7117 .... 7/3 20D1 .. 9/6 723A .. 35/- EABC80 7/6 EF50 USA 2/6 KT44 .. 9/6 FY81 .. 7/- 111341 ..
6J7GT
16/6K6GT
6/6 795 ..
4/9 EF54 ..3/3 KT45
6/6 PY82 .. 7/- 00041.. 8/7/6 20F2 .. 8/8 807A .. 5/- EAC91
6K7 .... 5/9 706 .... 7/3 20L1 .. 9/6 807E .. 3/9 EAF42
8,6 EF80 . 5/9 KT61 ..9/- PY83
8/8K7G .. 2/3 7117 .... 7/6 201'1 .. 11/6 808 .. . 151- EB34 .. 1/6 EF85 .. .7/
/- KT66
.......:.:.
271//-.3
12/6 PZ80 .. 12/ - UBF80 18884:66
6K7GT
5/- 7K7
8/- 20P3 .. 12/6 955 .... 3/9
11/2/9EB41
2m .. 7/.
3/9EF86
2,89
8/. KT81 '.. 14/- an . . 12/6 UBF89 8/6 277 .... 3/9
6%80
6/- 787 .... 9/8 20P4 .. 17/5/6
ail)
...
3/9
KTW61
141Z152
..
5,9
12/6
UBL21
6K8GT 11/- 7Y4
20P5
16/2060
3/6
EBC3
..
..
7/6
..
9'- E9'91
Et- 5763 .. 101- EBC33
6K25 .. 7/6 724 .... 7/6 25A60
5,- EF92
4/8 wrwea 4/9 8E0 .... 9/- 00085.. 91- Z719 .. 5/9
Post: 2 lbs. 1/6, 4 lbs. 2/-, 7 lbs. 2/9, 15 lbs. 3/6. No C.O.D. ALL ITEMS LESS 5% & POST FREE IN DOZENS.
(Callers always welcome).
LIST OF I 000 SNIPS, 6d.
.

1A7GT.. 12/6
1C5GT
11/105 .... 9/8
1H5GT
9/9
ILA .... 3/9
11(5GT
9/9
1R5 .... 6/9
194 .... 8/9
162 .... 6/114
5/2D21 .. 4/6
3A4
5/6
3A5 ... 9/6
3Q4 .... 7/3
sQ5GT.. 8/9
384 .... 8/6
3V4 ... 7/6
5R4G
111511410
5/6
3V4
9/9.
5Y30. .. 616
6/6
5Y3GT
5Z40
8,6
57.4GT.. 11/6A7
9/-

famous
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.
.
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.
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TECHNICAL TRADING CO.

YXZZ8313671330

.

B ROOXA 2D1,

350-352, FRATPT.0°
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(RADIO) LIMITED

GUM
UNIVERSAL
A.C.

D.C.

Phone: GERRARD 8204/9155

D.C.

A.C.

15 ma.
30 ma.
150 ma.
300 ma.
1.5 amp.
3 amp.
15 amp.
30 amp.

75 ma.
150 ma.
750 ma.
1.5 amp.
7.5 amp.

-34 LISLE STREET, LONDON, W.C.2

,Adig

MODEL "D"

AVOMETER

WESTON MODEL 772 TESTMETER
A.C. VOLTS
2.5 v.

Current Current

VOLTS VOLTS
150 my. 7.5 v.
300 my. 15 v.

1.5 v.
75 v.
3 v.
150 v.
IS v.
300 v.
30 v.
600 v.
150 v.
750 v.
300 v.
1,500 v.
750 v.
1,500 v.

50 v.
250 v.
1,000 v.

15 amp.
Resist -

ante

ismon

losoon

P/P. 7/6. Combined power pack and output

stage, 85/- extra.

P/P. 3/6.

24 AMP. VARIAC TRANSFORMERS. 230 v

AR.88 WAVE CHANGE SWITCH ASSEM
Brand new with screens.

17/6 each

input. Variable output 185-250 volts or 185-250
volts input, 230 volts out. E12 10/- each. P/P. 10/-

BLY.

MUIRHEAD
SWITCHES.

version new, 12/6 each. P/P. 1/6.
HANDPOST OFFICE TELEPHONE
Std. type, new boxed, 12/6 each. P/P.
SETS.

PRECISION

STUD

4 bank, 4 pole, 24 positions.
New, boxed, 17/6 each, P/P. 1/3.

unfilled. 12 for 21/-. P/P. 4/6,
MERS.
F/P. 9d.

P.P. 2/6.

R.1 ISS N TYPE DRIVES.

LEACH

12

quality,

50

:

I

69/6
59/6
50/0/50 microamp D.C:M/C.. flush rd. 311n..... 79/6
50 mIcroamp. D.C. M/C. prob rd. Mu
49/6

ratio, 4/6 each.

100 microamp. D.C. If /C. flush rd. 311n
500/0/500 oncroamp. D.C. M/C. prol. rd. 2I1n

METERS. Ranges, 1.5 3, 7, 15, 30, 60, 300
8in. mirror scale. Meter
and 450 amps.
housed in polished teak case.
Supplied
complete with all shunts and leather carrying
P/P. 7/6.

1,000 WATT MAINS ISOLATION TRANS

FORMERS. 230 to 230 volts. Heavy duty, ex
Admiralty. New boxed, ES each. P/P. 10/-.
type, 69/6 each.

P/P. 5/-.

DEAF -AID EAR -PIECES.

4/6; 1,000 ohm imp. 7/6.

ohm

P/P. 6d.

CR.I00 SPARES KIT.

200/250 volts 50 cycles. Output 2,000/1,500/0/
1,500/2,000 volts 500 m/a. Supplied brand
new in transit cases, E6/10/- each. P/P. 10/-,

cases

A.G.
Volts.
7.5 v.

19/6

1.5 v.
3 v.
15 v.

300 v,
600 v.
750 v.
1,500 v.

30 v.
150 v.
300 v.

25/25/-

Contains

15

valves,

Std.

mic.

or

gram.

ohms. Good working order. £8/19/6 each.

15

P/P.

I

order,

£12j19/6

each.

10/-.

CV.967 I IN. CR. TUBES. 4 volt heater suitable
for 'scope, new. 19/6 each. P/P. 1/6.
230 VOLT A.C. MOTORS. Ideal for fan or
15/6 each.

P/P.

1/3.

V.H.F. COMMUNICATION RE-

CEIVERS. 500 to 3,000 me/s. Perfect condition
with handbook. f2S. P/P. 10/,
TF-329
"
" METERS'
Frequency 50 kc/s. to
Re -conditioned to maker's speci200,250 volts A.C. operation.

MARCONI

Range 0 to 500 Q.
50 me/s.
fication.

E65 each.

Two types, both 200/250 volt input.

Type I:

6.3 volt CT. 5.6 amp., 6.3 volt CT. 4.8 amp.,
6.3 volt CT., amp., 19,6. Type 2: 6.3 volt CT.
3.3 amp., 6.3 volt CT.
amp., 6.3 volt CT. .9
amp., 6.3 volt CT. .6 amp. 15/6. P/P. 2/-., both
I

I

AMERICAN

MULTI -RANGE TESTMETERS
1,000 ohms per volt, 400
microamp basic movement.

Current

75 v.

150 ma.

150 v.

300 ma.
1.5 amp.
3 amp.
15 amp.
30 amp.

750 ma.
1.5 amp.
7.5 amp.
15 amp.
Resistance

150 ma.

I

K. ohm

Incorporated overload trip and special
interlocking switches.
Supplied

in perfect condition with leads and battery

D.C. VOLTS

2.5 v.

2.5 v.

10 v.

10 v.

50 v.
250 v.

50 v.
250 v.

1,000 v.

1,000 v.
5,000 v.

D.C. CURRENT RESIST'CE
ma.
10 ma.
100 ma.

500 ohms
100 k. ohms

I amp.

DECIBELS

I

10 K. ohm

safety

A.C. VOLTS

5,000 v.

1,500 v.

at E7/10/- each. P/P. 3/6.

£55 each.
perfect

A.C.
75 ma.

750 v.

I

specification.

types.

6/6.

Current

ERATOR TF-144G. 85 Kc/s. to 25 Mc/s.
Output
microvolt to volt. 200/250 volts
A.C. operation.
Reconditioned to maker's

FERRANTI FILAMENT TRANSFORMERS.

input.

Push pull 10 watt, output matched to 3 or

D.C.

P/P. 6d.

MARCONI STANDARD SIGNAL GEN-

P/P. 3/6.

EI7/10/- each. P/P. 10/-.

EX -ADMIRALTY 12 VOLT D.C. MOBILE
AMPLIFIERS.

each.

L.T. TRANSFOR
MERS. 230 volts input. Secondary tapped 70,
75 and 80 volts 4 amps. New boxed, 42/6 each.

Supplied brand new complete with

internal HE probe.

CRYSTAL MICROPHONE INSERTS, 4/6

GRESHAM POTTED

METERS. 5 ranges A.C. and D.C. 1.5, 5,
15, 50 and 150 volts. Operation 200/250 volts
A.C.

IMPEDANCE

TF-373

BRIDGE. Reconditioned to maker's pecification. 1,000 c/s. Ranges: 100 henry; 100
mfd.; I megohm; 100 Q.
200/250 volts
A.C. operation. E35 each.

blower.
R.I294

extra.

15 ma.
30 ma.

15 v.

251-

MARCONI TF.428 13/1 VALVE VOLT-

SELECTEST MULTI -RANGE
TESTMETERS
D.C.
Volts.
150 my,
300 my,

916

9/6
10/6
32/6

resistors, pots, condensers, output trans., etc.
All brand new, 59/6. P/P. 3/6.
DYNAMO EXPLODER UNITS. For detonating explosive charges. Hand generator operation. Brand new 29/6 each. P/P. 3/6. Hide leather

imp.

R.C.A. PLATE TRANSFORMERS. Input

G.E.C.

100 ohms
1,000 ohms
100k. ohms
10 megohms

Separate 50 c.p.s. check. Set zero control.
200/250 volt A.C. operation. Supplied in
perfect working order. E9/19/6 each. P/P.

50'69/6

500 volt A.C. MIL flush rd. 2fin

Fine heavy duty

250

METER

FURZEHILL BEAT FREQUENCY AUDIO OSCILLATORS,
Frequency range
Output 10 or 600 ohms.

22 6
25 -

120 volt D.C. MM. flush rd. 3110.
300 volt A.C. M/I. flush rd. 2,1 In
300 volt A.C. M/C. rect. flush rd. 2iin

WATT AUTO TRANSFORMERS.

Tapped from 110 to 230 volts.

50 v.
250 v.
1,000 v.

0-10,000 c.p.s.

196

15 volt D.C. M/C. flush rd. lila.

8 RANGE SUB -STANDARD D.C. AM-

750

OUTPUT

P/P. 3/6.

6216

1 milliamp. D.C. M/C. flush sq. 2I0
1 milliamp. D.C. M/C. flush rd. 2110
1 milliamp. D.C. M/C. flush rd. 3lin.
1 milliamp. D.C. M/C., flush sq. 410.
200 milliamp D.C. MIC. flush rd. 211n.
30 amp. D.C. M/C. flush rd. 2f in

VOLT AERIAL CHANGE-

f 15 each.

ANCE

10 v.

Reconditioned
..

25 mlcroamp D.C. MIC flush rd. 24112
25 mIcroamp. D.C. M/C. oral. rd. thin

OVER RELAYS. Double pole, 7/6 each. P/P. 9d,
AMERICAN H.T. BATTERIES.
Tapped
90 v., 671 v., 45 v., 221 v. New, S/- each. P/P.

case,

RESIST-

100 ma.
500 ma.

UNIVERSAL AVO METERS MODEL 7.

METER BARGAINS

Lead Acid,

POTTED MIC. INPUT TRANSFORHigh

Improved geared

1/6.

AR 88. 1st I.F. Transformers 3/6. P/P. 1/-.

2 v. 3AH. ACCUMULATORS.

50 ma.

D.C. VOLTS
2.5 v.

MARCONI

R.1155 RECEIVERS MODEL B. Perfect
working order, fully tested, £7/19/6 each.

FIELD TELEPHONES TYPE F. Generator
bell ringing.
Supplied complete with batteries, fully tested, and complete with
59/6 each.

10 ma.

A.C. CUR RENT
500 ma.
I amp.
5 amp.

Supplied in perfect working order complete
with internal batteries. E7/10/.. P/P, 41-.

PIP. 3/6.

wooden carrying case.

D.C.
CURRENT
100 micro/a.
I ma.

10 v.

Supplied reconditioned as new, with
internal battery, instructions and
leads E8/19/6 each.

SMITHEX LESQUARE

Cables

=

ALL BRAND NEW.

I megohm

-10 to +69

COMPLETE WITH INTERNAL BATTERY,

TEST PRODS AND INSTRUCTIONS.

63/19/6 EACH. P/P.
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PORTABLE

FROM GOVERNMENT

VOLTIMETERS

COSSO R 339

Brand new and boxed instruments
by famous manufacturer. Housed in

DOUBLE BEAM

polished teak case.
Moving iron
movement reading A.C. or D.C.
volts on 2 ranges. 0-160 v. and 0-320 v.

OSCILLCSCOPES
PERFECT WORKING CONDITION

WITH HANDBOOK

ONLY

E15

Carriage

MARCONI TYPE TF-340 OUTPUT
POWER METERS. Meter calibration 50
MW/ I7DB F.S.D. Meter multipliers, 0.1-1-

Impedance values, 25-30-40-50-6080-100-125-150-200 ohms. Impedance multipliers.
0.1-1-10-100.
Perfect condition.
E9/19/6 each. 7/6 carriage.
10-100.

SURPLUS HEADPHONES. R.C.A. chamoi

padded, moving coil, fitted jack plug, 19/6 pr
P/P. 1/6. AMERICAN HS.30 super light weight
50 ohms. 15/- pr. P/P. 1/6. 4,000 ohms light duty
12/6.

P/P.

1/6.

10 -

PRECISION

Accuracy within
Supplied at a fraction of original
Only ES/19/6 each. P/P. 3/6.
cost.

8in. mirror scale.

EACH
extra.

CRYSTAL CAL BRATORS NO.

10.

Range 500 Kc/s. to 30 Mc/s. Compact size
7 x 7# x 4in. Uti ise 2-IT4, IRS and CV286
Supplied in
valves and 500 Kc/s. crystal.
perfect condition with instructional handbook. 59/6 each.

P/P. 3/6.

UNIVERSAL

TF868

IMPE-

h,
DANCE BRIDGES. Ranges I pf-100 mfd.
.10-10 megohm, 200-250 v. A.C. Perfect as new

E65 each.

for all inter -communication.

Buzzer

calling. Supplied fully tested complete with
batteries and instructions.

39/6 each.

P/P.

3/6 each.

PARMEKO TABLE TOP TRANSFORMERS.

nput 230 volts. Output 620/550/375/0/375/550
620 volts 250 m/a. Also 2-5 volt 3 amp. windings
x 53in. New, boxed at 45/- each.
Size 6.1 x
P/P. 5/..

24 VOLT ROTARY CONVERTERS.

Input

Output 230 volts A.C. 50 cycles,
Housed in metal case with inlet/
100 watts.
outlet plugs. Brand new. 92/6 each. P/P. 7/6.

24 volt D.C.

150 watts, 50 cycles.

Output 230 volt A.G.
Housed in wooden

case and fitted with voltage control slider
resistance switch, plugs and A.0 mains
voltage output check meter.
Supplied
in perfect condition fully tested, 69/19/6

each.

MARCONI

DON MK. V FIELD TELEPHONES.
Ideal

VOLT ROTARY CONVERTERS.

12

Input 12 volt D.C.

P/P. 10/-.

MARCONI TF4I0c VIDEO OSCILLATORS.
Ranges 20 0.-30,000 c/s., 30 Kcjs- 5 Mc/s. Variable
attenuator 200/250 v. A.C.
AVO POWER PACKS.
230 volts input.

Output 674 volts, 6 rn/a and 1.5 volts 250 m/a.

PARMEKO TRANSFORMER. Input 230 volts.
Output 350/0/350 volts 150 m/a. 6.3 volts 3.5 amp 5 volts 4 amp. New, boxed, 32/6 each. P/P. 2/6.

PHOTO VOLTAGE AMPLIFIERS.

These

microamp
special instruments incorporate a
mirror galvanometer and a double selenium
photo -electric cell. Housed in aluminium case
complete with 12 volt lamp and housing. Brand
I

new. E9/19/6 each. P/P. 7/6.

VORTEXION PORTABLE AMPLIFIERS
Operation from 200/250 volts A.C. or 12

MARCONI TF-517 SIG
NAL GENERATORS.
Mc/s., 33-58 Mc/s;
150-300 Mc/s. 200/250 volts
10-18

volts D.C. Separate inputs for microphone
or gram. Push-pull 10 watt output matched
to 7.5 15, 250 or 500 ohms. Incorporate
volume control and full switch tone control.

operation, 65/callers only.

10 guineas each. P/P.

6

for

Not brand new but good working order,

MINE DETECTORS No 4a

Complete equipment comprises Search Head,
Amplifier Headset, Control Box, Telescopic
Rods for Search Head, Search Head Test Unit

and Test Depth Measure and Haversack.
Operation is from a standard 60 v./1.5 v. combined
dry battery. The unit will detect ferrous or nonferrous metals to a depth of 24in. giving maximum
signal but can be used at greater depths giving lower
output. Ideal for tracing underground pipes or cables
and any hidden metallic objects.
Complete equipment supplied brand new in original
transit cases complete with circuit and operating
instructions.

VOLT VIBRATOR
Output

PACKS.
volts
30
smoothed.
12/6 each.

m/a.

120

Fully

New, boxed
P/P. 2/-.

Fully smoothed

New boxed 19/6 each.

P/P. 2/6.

FIELD TELEPHONES TYPE L. Generator
bell ringing, light and very portable. Supplied complete with batteries. Fully tested.
As new, 59/6 each. P/P. 3/-.

POST OFFICE JUMPER LEADS.

fitted with two std. jack plugs, 3/- each.
Standard jack sockets 9d. each.

4ft.,
P/P. 9d.

SOUND POWERED TELEPHONE HAND
SETS. No batteries required to use.
inter -corn.
New boxed 15/. each.

Ideal fo
PIP.

1/6.

BATTERY CHARGING OR MODEL
RECTIFIERS AND TRANSFORMERS.

Rectifiers. All full wave and bridged. 12/18
volt
amp 4/3; 12:18 volt
12/18 volt 4 amp. 99; 12/18 volt 6 amp.
18/6; 24/30 volt I amp. 12/6; 24/30 volt 4 amp.
22/6; 24/30 volt 15 amp. 62/6.

Transformers. All primaries tapped 200/250
volts. 3.5, 9 or 17 volt amp. 9/9; 3.5, 9 or
17 volt 2 amp. 14/3; 3.5 9 or 17 volt 4 amp.
16/6; 9 or 17 volt 6 amp. 26/-; 3, 4, 5, 6, 8,
10, 12, 15, 18, 20, 24 or 30 volt 2 amp. 18/6.
I

Please add postage.

POTTED TRANSFORMER.

Primary 230 volts.

Secondary

350/31010/310/

350 volts. 220 m/a. 6.3
volts 13 amp., 5 volts
3 amps.

3/,

49/6 each.

P/P.

Two models
ROTARY TRANSFORMERS.
either 6 or 12 volt input D.C. Output 250 volts

HOOVER
ROTARY
TRANSFORMERS. Min-

iature type. 12 volt D.C.
input. Output 310 volts
30 m/a. New boxed 12/6
each. P/P. 1/3.

EDDYSTONE MAINS POWER PACKS.

200/250 volts input. Output 175 volts 60 m a.
Double choke and
and 12 volts 2.5 amp.
condenser smoothed, 5Z4 rectifier. Supplied
new and unused only 22/6 each. P/P. 3/6.

80 m/a. 22/6 each.

P/P. 216.

SPECIAL OFFER OF P.V.C. RECORDING TAPE. Brand new, boxed on 7in.
universal spools 600ft. std., 12/-; 1,200ft. std.
19/6; 1,800ft. long play, 30/-. P/P. 1/ -

BRAND NEW R.C.A.
EXTENSION
LOUDSPEAKERS
8in.,

99'6

3 ohm Quality Speaker mounted in

attractive black crackle case to match AR88

PRICE

Receivers, etc.
EACH

45/- each. P/P. 3/6.

Carriage 10/6.

_(RADIO) LIMITED
Phone: GERRARD 8204/9155
Cables

SMITHEX LESQUARE

-1:34 LISLE STREET, LONDON, W.C.2
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PROOPS
Walk
arou
d
Store
and MAIL ORDER SERVICE
TACHOMETER CALIBRATOR Mk. 2
:

reverse switching.

Ten position speed selector for balancing bridge over each of three
ranges 600 to 5,000, 1,200 to 10,000 and 2,400 to 20,000 r.p.m. Final
balancing done at increased sensitivity by push-button control. Quick
mounting provision for two indicators and generators with two sets of
quick fitting interconnecting leads, spare flexible drives, spare brushes,
bulbs, etc., in rear compartment. Smart grey enamel bench unit with
sloping panel, overall size 19in. high x 15in. deep x 16in. wide,
plus I lin. extension platform for generators.

£20

. . £6.10. plus 10/- carriage.
As illustrated, portable, 6 valve, general purpose signals section radio
servicing oscilloscopes with VR.139, 21" CRT. Features include: 6
range timebase, 8 step Y amplifier gain, variable amplitude internal or

RAF Oscilloscope Type II

Brand new, current design, r.p.m. tester with direct and reduced ratio
driving shafts and three ranges of speed indication by dual sensitivity
galvanometer in Maxwell Bridge circuit. Heavy duty 24 volt, 6in. dia.,
h.p. motor with coarse and fine speed control into 1 1 and 1 : 4
output drives giving 0 to 1250 and 0 to 5000 r.p.m. for testing direct
and gearbox type tachometer generators. Interlocked forward and

external synchronisation, brilliance, focus, x and y shifts, timebase
speed and vernier, etc. on front panel and external deflection direct to
any plate or beam modulation through rear panel links. For 200/250
volt mains. In copper lined neat wooden case size 81 x 12 x 13in. deep
with flat handle on top.

Used, but in quite fair condition and well worth a bit of titivating.

carnage paid

600-1200 Mc/s

SIGNAL GENERATOR.

Test Set 281, Ref. 10S1316152. Operates from 230 volt 50 cycle mains.
In case 14in. x 14in. x 12in. Fitted 1 lin. dia. parabolic aerial and

Perspex radome. 2.CV.90 (Mazda Osram E.1368).
precision cavity. Modulator and 6X3 rectifier.

Oscillator in

band. Direct dial reading wide band.

carriage paid

Suitable for 23 centimetres and latest B.B.C. television 654 mc's
BRAND NEW.

£20

EVERYONE

CAN HAVE

.
.
SIGNAL GENERATOR 52A
£10 plus 10,- carriage.
As illustrated, mains operated 7 valve precision generator covering
5 to 50 mc/s in 4 turret -tuned accurately calibrated bands with RF
voltage set and monitored by 50 microamp meter in valve voltmeter
circuit. Optional CW or internal modulation at 400 c/s to 30%, or
variable depth external amplitude or pulse modulation down to 1
microsecond as required. 1 microvolt to 100 mV output through 5 step
and microvolt calibrated vernier attenuator (accuracy ± 3 db) into

A 'SCOPE

NOW ! !!
BARGAIN

70 or 100 ohm dummy antenna on 3 foot cable.
BRAND NEW with calibration charts and handbook.

OFFER

£4.10.
DELIVERED FREE

At this remarkable price the Test Set 74 is one of
the most suitable units for beginner or specialist to
adapt to his own particular purpose. Already a basic
'scope with brilliance and focus controls adjacent to
VCR139A 21in. tube, the front panel also contains
X -plate terminals, gain control and two -speed time base switch. There is a substantial EHT and HT
power pack (VU120 & 5Z4G) well at the rear with
valves on either side and plenty of free room. Immediately behind the panel is a separate screened
compartment that houses the two VR65 and VR92
of the tunable input receiver (convert to input amplifier) and a signal generator (3xVR65 & VR135)

W.1191A WAVEMETER
.
.
£4.10. plus 15/- carriage.
Four valve crystal controlled heterodyne frequency meter covering
100 kc/s to 20 me/s in 8 switched bands with variable RF oscillator
zero beat against crystal to give an audio output into high or low impedance phones. Designed to work as a signal generator with CW or
modulated output through variable attenuator and incorporating also a
second crystal oscillator that can be switched in to convert the unit to a
fixed spot frequency receiver or transmitter at the wavelength of any
spare crystal between 100 kcis and 20 mc/s.
Precision two speed dial, calibrated book with crystal check points in
lid of neat metal case. Designed for 2v. and 40-60V. supply.
Circuit diagram supplied. Additional technical information 10/- extra
Used, but in good order.

by order only.

ETCH -YOUR -OWN
PRINTED
211_
CIRCUIT KITS post free
Each contains over 60 sq. in. of
laminated board and sufficient
chemicals to make dozens of
printed circuits, plus comprehensive instruction book giving
advice and examples on translating theoretical circuits into layouts ready for etching. High -

modulated at two frequencies over its 155 to 255 me/s.
range.

There are four high -voltage pre-set pots at

the rear of the under chassis, which has two full
length tag boards very conveniently arranged for

quality materials-completely safe

to handle-carefully prepared to

ensure fine definition and uniform
results without laboratory control.

easy alteration. Total of 12 valves.

SIGNAL GENERATOR AND WAVEMETER
Type W.1649. Frequency of signal generator: 140 to 240 mc/s.
Accuracy ± 0.5 mci's. Frequency of heterodyne wavemeter: 155 to
255 mc/s. Accuracy ± 0 2 mc's. Containing VR.135 and 4-VR.91.
5 meg. crystal. Retractable aerial. Power requirements: 6.3v and
120v. Unit housed in copper lined wooden case. Size: 151in. x 13in.
x 141in. In good used condition.

£2.10. plus 10/- packing and carr.

MARCHING COMPASS

Genuine Service pocket marching compass in durable black plastic
case with sighting reflector inside lid for accurate bearing indication.

Luminous dial, pointer, and sighting lines. Pointer locks automatically
as lid is closed.
12/6 post free.

PROOPS BROTHERS LTD

52 TOTTENHAM COURT ROAD, LONDON, W.I

Head Office and mail order enquiries: Dept. W

Brand New, Individually Tested, Fully Guaranteed

LOW - VOLTAGE,

HALOGEN - QUENCHED,

GEIGER - MUELLER TUBES 25/-

post free
Working voltage 400-450. Highly sensitive. Effective length 11.8 cm.
Background count 90/minute. Response 30,000 counts/minute. 80 -volt
plateau. Standard British 4 -pin base, stainless iron electrode.

Ideal for basic experimentation and instructional demonstration.
Circuits of simple all transistor and conventional valve counter circuits
supplied on request with each tube.
Shop hours: 9 a.m. to 6 p.m.

OPEN

ALL

LANgham 0141

Thurs. 9 a.m. to I p.m.

DAY SATURDAY

FEBRUARY,

1960
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EQUIPMENT
THAT'S IN TIP-TOP
GET
FROM
WHOLESALE
BUYING!
BENEFIT
GET IT FROM IRONGATE - ENGLAND'S LEADING EQUIPMENT WHOLESALERS
CONDITION.

HEAVY DUTY
20

VAR IAC TRANSFORMERS

TRUVOX

Brand New

AMP. L.T. SUPPLY UNIT

"/,LOUD HAILERS
,comnire cY/T

POW'S Asr/CRAINAMcal

public

For

address

from cars, boats, etc.,
similar to Police Type

01, 0

ex-H.M. Forces. Simply
connect to a 6/12 -volt.
car battery and

use.

Amazingly powerful.
by

S.T.C.

Normal cost over £100
Essential equipment for Electronic Engineering, research laboratories, schools. Ideal for
battery charging, etc. Guaranteed for 20 amps.

Output: D.C. Variable up to 20 amps. and

24V or trickle charge 125/350/700
ampere hours.
A.C. 100/260 volts 45/65 cycles.

Input:

Size:
16 x 24 x 32in. high.
In attractive Grey Cabinet.
ex -Warehouse

£22 - 10 - 0
for 10/- deposit)

(Circ. dings. and instru. loaned

G.E.C.

L.T. SUPPLY
UNIT
OUTPUT: 24 volts
10 amps. D.C.

INPUT :

200 250

volts A.0
New and in original
rases

Why pay £2 a day hire
charge for amplifiers.
Buy this complete unit.

& Supior
OUTPUT (2KVA) Completely Variable 0 to

only 67.14.6

270 volts. 9 amps.

INPUT 230 Volts, 50/60
A SHROUDED FULLY VARIABLE TRANSFORMER

by return

FOR BENCH OR PANEL MOUNTING.

TWIN SPEAKER UNIT

SIZE:-Approximately 8+ inches Cube.
WEIGHT:-Approximately 30 lb.
PRICE: RIDICULOUS, ONLY £15.0.0

COMPLETE

Plus 12/6 carr., supplied and boxed new,

11111111M -KMKN1

EX -GOVT.

CONSTANT VOLTAGE TRANSFORMERS

PUBLIC ADDRESS SYSTEM

FERRANTI 74-KVA MOVING COIL
Stabilized output voltage in the range 200-250 v.
Plug -board tappings. The selected output voltage is
constant with +9% at all loads 0 to 30/371 amps.
when the supply voltage is varying over the range

Complete with amplifier unit, 4 speakers,

+8% to -12%.

microphone, headphones and all spares
packed in wooden cases. 6 or 12 volt D.C.

handling capacity 8 watts.

Excellent output wave -form.

c/s.

£15.15.0

Can be used as a vai fable transformer.
linseed. Complete with spares and instruction
book at a fraction of the normal cost, only Cm.

TELEPHONES

"F" Type

IMPROVED TYPE 50 MK II

IN

ATTRACTIVE

36ft. HIGH

CASE

Thy best portable

telephone ever

Kits

made. With a range

dia.

2}1n.

length, top -section and base,

5 miles is

Pickets, Guys and Fittings.

can
purchase this
normally expensive MAST

ideal for
BUILDING SITES,
FARMS,
CIVIL ENGINEERING
PROJECTS, OUTSIDE BROAD-

YOU

FACTORIES,

UNITS AND

comprise -6

Tubular Steel Sections of 6ft.

of up to

for a fraction of Its

able) wooden carrying case

The MAST

is particularly suitable to take
aerials for Tx., Rs..

3 KVA Air Cooled (100% under -rated)
GUARANTEED

batteries, bells, magneto and
100ft. telephone cable.

67.10.0 per pair. Carr. 9/6
TELE "F" HIGH POWER as above, but
complete with amplifier, L6/10/- each.
Carr. 12/6

D3 STRANDED TELEPHONE CABLE,

ally
COMMERCIAL)
and has many other uses.

Extra 6ft. sections can be
supplied at 17/6 per section.

£15 . 00

VERY SPECIAL OFFEREXPORT ONLY
released by the Ministry of Supply,
"88" SETS. Manufactured by E. K. Cole.
Walkie Talkie and A.F.V.-3,000 available.

Just

"22" SETS ALSO -500 only.
TELEPRINTERS --120 Creed 7B for

immediate disposal.
Enquiries are invited for Bulk supply at reducing
low prices.

-

F.M. and T.V. (capeci

6 KVA
Made by well-known manufacturer and

Carr. 17/6.

ENGLAND'S LARGEST STOCKS OF
TELEPHONE EQUIPMENT

230/250 tapped, 12 amps.
105/120 tapped, 28.5 amps.

housed in strong metal case. Weight: 2 cwt.
Brand new, in original maker's cases.
Carr. 25/,
PRICE
15.446,+4,A....,..Ws.-Nlbikes.4b4s-KA11.4141,11

cost.

Please add £1 for (return-

AUTO TRANSFORMERS

OFFICES.

2 perfect sets in individual carrying
life
cases, complete with long

New Mile Drum 85/-.

Carr. 30/,

AERIAL
MASTS

Carr. 9/6

CAST

Ideal for cars,

boats, factories, etc.

Frequency compensated 45-55 and 54-66

813 . 10 . 0

FAMOUS

£10/14/6.

8 . 10 . 0 only

Vgq.

U.S.A. Type 45ft. TELECOM. AERIAL

MAST. (7 sections, 6ft. Bin. x 2./in., guys,
etc.). This entirely complete set in carrying
case 12f Gns. Carr. 17/6. Or 2 sets for £25.
Carr. extra. British Manufacture only.

ARMY TYPE 32ft. MASTS similar to above
but 10 lin. screw -sections, suitable for
permanent lightweight installation. Kit in
canvas bag, L5/I 0/.. Carriage 12/6.

U.S.A. R-9BIAPN-4

MICRO SWITCHES
BURGESS
lBRAND NEW

MINISTRY RELEASE
4 BR. METAL

ROTARY CONVERTORS. 12 v. D.C.
input. 230 volt A.C. 150 watts, 50 cycles
output. Housed in wooden case and fitted
with voltage control slider resistance,
switch, plugs and A.C. mains voltage output
check meter. Supplied in perfect condition,
individually tested, L9/19/6 each. P. & P. 10/-.

as

UNIVERSAL CONTACT
A.M. Ret. 564098
Compare this remarkable almost
half-price offer.

78/- per Doz. (min, quantity £25 per 100

THE IRONGATE (M.O.) CO.,

am(

moml

Radio Receivers.
Pint class for con.

version, originall
designed for R.D.F.
Valve: 1-13BN7GT,
4-613117GT, 1438A7
1-VR105-30,
GT,

P. & P. 1216
Chassis size 20 x 9 x 11In. Weight 261b. Brand new.
Components value (transformers, condensers, tatOtchgeen,

etc.) far exceeds this restarkabfs low price.

Only 150

sets

gmmlom mmolm Ammal

mmis immm.

1.mamb

Buy now.

available.

Dept. (WW4)

2/4 IRONGATE WHARF ROAD, PRAED STREET, LONDON,
W.2.
.mtm , mommm mow..
omm

85/.

1-5U4G, 1.6116-GT,
3-6B4G,
1-68L7GT,
2-0702.2, 1-6SJ7GT.

2:31T3.
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"INSTANT"

-

H.P. TERMS
AVAILABLE

LASKIS

The "

TUNER

awk /6
600/1a

AMPLIFIER
AND

PRE -AMPLIFIER
LIST 22 GNS.

LASKY'S PRICE

£12

complete with valves,
Post 2/ -

.

19

.

6

ALMOST HALF-PRICE

Carr. & Ins. 7/6

MICROPHONES

ACOS CRYSTAL STICK MIKE,
type MIC.39/1, complete with
cable. Listed at £5/5/-.
LASKY'S PRICE

39/6
Post free.
Desk Stand 2/6 extra.
Crystal hand or

table Mike, 29/6. Post 1/6.

perfect, boxed and guaranteed.
1,800ft. on 7in. spool
32/6
1,200ft. on 7in. Spool
211new,

22/6

PLASTIC TAPE 1,200ft.
on 7in. spool
25/GEVAERT L.P. PLASTIC
1,700ft. on 7in. spool
35/850ft. on 5in. spool
18/6
SCOTCH

210ft. on 3M. spool
6/6
Post: 1 spool, 1/6
Orders over 60/- post free.
All other makes of tape in stock.
Long Play, Double Play, and the
American " MYLAR."

SPECIAL CHASSIS OFFER!

5/ in.
4/3

65 Gns.
LASKY'S PRICE

8 -VALVE 5 -WAVE AM/FM CHASSIS
Limited number only.

Valve line-up: ECC85, ECH81, EF89, EABC80,

ECC83 p.p. output, two EL84, EZ81 rectifier.
Power pack and amplifier mounted on separate

Covers long, medium, 2 short and

chassis.

VHF/FM bands. Pick-up and extension speaker
sockets. Large edge -lit glass dial. Flywheel
tuning. For 200-250 v. AC/DC mains.

6

.S

PRICE

CA RR. 5/-.

Available on Hire Purchase terms

4

35 gns.

ANOTHER
GREAT OFFER!

4
4
4
4
4
4

4
4
4
4
4
4
4
4
4
4

The HARTING HM.5. A 2 -speed
superbly -made high quality Tape
Recorder of Continental manufacture. List 85 Gns.

Few only left.

"LIGHT" TAPE
(foreign) 2-spd., 3} &
71, with inputs for mike and tuner.
RECORDER

In blue/grey carrying case.
200/250 v. A.C.
LASKY'S PRICE,

For

21 gns.

Including Tape, Crystal Hand Mike
and Radio Jack.

Carr. & Insur., 12/6

A

TAPE DECK OFFERS!

59 gns.

LASKY'S PRICE,

Complete with Mike and Tape.
Carr. & Insur., 25/-.
Further
details on request.

I

P.M. SPEAKERS
ROUND
31in.

4in.

5in.

17/6

19/6

14/6

61in.
18/-

8in.
16/6

ELLIPTICAL

7x4 9x6 10x21 10x6 10x7

81in.
4/5/6
7in. Metal Spools, 1/9 each.
5in.
3/6

each track), mixing facilities, magic
eye indicator, extension Is, socket,
etc.
Size 18 x 151 x 9in. LIST

4

PLASTIC TAPE
SPOOLS
3M.
2/9

31, 71, 16 i.p.s., 4 beads (two for

Including Tape and take-up Spool.
Mike extra. Carr. & Insur., 21/,

New and unused.

Famous make. P.V.C. base on
latest type plastic spools. Brand

Tape Recorder,
New and unused. Incorporates
Collaro Tape Transcriptor, 3 speeds,
MAESTROVOX

Built to latest Mullard circuit and complete with Mullard valves: two EL84
p.p., two EF86, one ECC83 and EZ81 rectifier. Main Amplifier chassis
size 71in. x 10in., maximum height 5in., gold hammer finish. Separate
Pre -Amplifier in polished wood case, walnut veneered, with smart maple
and gold escutcheon, size 101in. x 31in. x 4in. Brand new and unused.

BY LEADING MANUFACTURER

SPECIAL OFFER
RECORDING TAPE

1,200ft. on 5fin. Spool

2/6.

10-12 watt

FIREBALL " TURRET
covering Channels 1-5

type 33/1.

35/-

free.

HIGH FIDELITY

Band I, and 6-13 Band III. Uses
PCC84 and PCF80 valves. A
cascode Turret Tuner of unique
design, compact and lightweight.
LASKY'S PRICE, 66.19.6

ACOS

27/6

MAGNAVOX

New purchase offered at still lower
price. I.F. 33-38 me/s. Complete
with PCC84 and PCF80 valves and
8 sets of Coils for 5 Band I channels
and 8, 9, 10 Band III. New and
unused. Value over £7.

Post free.

Head

SAVE POUNDS AT LASKY'S !

12 -CHANNEL

TURRET TUNERS

LASKY'S PRICE

For use
3 channels.
Demagnet- with all tape recorders
iser. Erases a complete and audio amplifiers.
reel of magnetic tape in Size 41 x 31 x 31in.
LASKY'S PRICE
few seconds.
Post

TAPE ERASER

and

on certain items. Please
give details of your
requirements.

RADIO

UNIVERSAL

SOUND MIXER

BULK

7in.

15/6

27/6

25/-

27/6

Post Extra.

32/6

Post extra.

HIGH FIDELITY TAPE

TRANSCRIPTION
TURNTABLES

RECORDER HEADS

COLLARO 4-spd. type 4T200/
PX, with Studio transcription
pick-up. LIST £19/10/-.
LASKY'S PRICE

Carr. paid

16. 19.6

In carrying casef' 25/. extra.

GARRARD 301
£22
GARRARD 301 (Strobe)
GARRARD 4HF (Stereo)

GARRARD 4HF (G.C.8)

LENCO GL.56, stereo,

binofluid diamond

PHILIPS

7

Latest

Leading

"MONARDECK,"
i.p.s., takes
SINGLE -SPEED.
Simple controls.
5fin. spools.
B.S.R.

make,

Latest COLLARO STUDIO TAPE
3 motors 3 19.19.6 TRANSCRIPTOR.
LASKY'S PRICE
speed, 1
al, 71 i.p.s. takes 7in.
Tape extra. Carr. & Insur., 12/6. spools. Push-button
controls.

3

£23 18

4

£19

4

8

£18

9

9

£23 17
£10 10

0
0

LATEST MOTEK

K.10

DECK,

LASKY'S PRICE

115.15.0

Tape extra. Carr. & Insur., 12/6.

push-button controls, 3 motors, 3
speeds, rev. counter. Freq. response better than 40 to 12,000 c/s. TAPE RECORDER AMPLIFIER
at 71 i.p.s. 2 -tone grey. Few only for use with Collaro Tape Deck.
Manufacturer's surplus complete
List £22.
LASKY'S PRICE £1 3.19.6 with 4 valves and power pack.
Carr. & Ins., 12/6.
Post 3/6.
£7.19.6

new

and unused

upper or.

$1.-/

lower track

RECORD/

PLAY-

BACK, high

Double wound and
will reproduce up to 12,000 c.p.s.
at n i.p.s. Azimuth adjustments.
Output 5 millivolts at 1 Kc. at 71
i.p.s.
ERASE, low impedance.
impedance.

LASKY'S PRICE

Per pair
Worth double.

39/6

Post 1/3
Please specify

upper or lower track.

LASKY'S RADIO FOR COURTEOUS SERVICE & TECHNICAL ADVICE
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FINEST RANGE OF

GRAM AMPLIFIERS
IN GT. BRITAIN

SINGLE

BARGAINS IN 4 -SPEED
MIXER
AUTO -CHANGERS

PLAYERS
COLLARO Junior 4spd. Motor
55/Collaro
above

We have the type you need. Come

see our range or write for

and

special Amplifier List. Two
examples :

-

Post free.
COLLARO 4/564

E.M.I. 4-spd., wired for Stereo and
fitted with Acos stereo t.o. cartridge.

4-spd. mixer Auto -Changer
type UA8, complete with latest
B.S.R. " ful-fi."
Carr. & Pkg. 5/-. £6.19.6
B.S.R.

LASKY'S PRICE £6.19.6
Post 5/-

Ditto, wired for Stereo and will

COSSOR 554

Stereo cartridge, E7/19/6.

TRANSISTOR
RECORD PLAYER
Battery operated, using two 44 v

LASKY'S PRICE RR

AD28

Post 2/6 ""'i

tone Carrying Case, 11 x SI x 5in.
LASKY'S PRICE

£9.19.6

10 watt p.p., ultralinear, com-

Post 4/-.

plete with Pre -Amplifier. 5 in-

puts, bass and treble controls,
grey enamel finish. List £21.

LASKY'S PRICE £14.116
Carr. 7/6.

"LINEAR" AMPLIFIERS

Batteries extra, 3/3 each.

Incorporating auto and
manual control.
Complete with
Studio crystal p.u. and sapphi,
stylus. LIST £13/17/-.
LASKY'S PRICE £7.10.6
Post 3/6
COLLARO.

" DIATONIC " 10-14 watt 12 Gns.
" CONCHORD " 30 watt 15 Gns.

B.S.R.

L45 4-5 watt Amplifier 15119/6

UAI2

STEREO CARTRIDGES

19

Gns.

7

Gns.

cartridge

Post 5/-.

BUILD THE 3-3 AMPLIFIER
Complete kit of parts with 3 Mullard
valves EL84, EF86 and EZ81,
£6.19.6 Post free.
All components available separately.

121, Mk. II STEREO

121, Mk. II, with mon-

Output 4 watts matched to 3 ohnis
speaker. 7 valves: ECC85,
EABC80,

LASKY'S PRICE

£16.1 9.6

The
" DIODEON "--a high -efficiency
2 -stage
receiver using

crystal diode detector and tran-

sistor in cascade. Covers 200-500
meters (medium wave). Chassis
shows pictorially all components
and connections. Built in minum,'
Complete parcel
U16 batteries.

including

25/10 Post free.

EARPHONES. High imp.. 14/6.
Low imp., 7/6. Post 1/6.

UNIT AND

See
Famous snake Mdl. H11.
December issue or send foi brochure.

LIST £29/3/10.

LASKY'S PRICE

20 aNs.

Carr. and Ins., 12/6.
Available on H.P. terms.

P

SPEAKERS

GOODMANS,
WHARFEDALE,
LOWTHER, G.E.C., LORENZ,
PHILIPS, TANNOY, etc.

EL84, EZ80, EM81, magic
eye tuning indicator. Covers
medium, long and FM bands.
Length 12in., height 7lin.
front to back 81in. Limited
number only.
LISTED AT 22 GNS.

A TRANSISTORISED
RADIO FOR 25/10

Visit either of our addresses for selective
Demonstations of the very latest Hi-Fi Equipment.

AMPLIFIERS
212/1010 k QUAD, ROGERS, LEAK, RCA,
212/19/6
RC.88
JASON, LINEAR,
613/19/6 P
RC.88, STEREO
PAMPHONIC, DULCI,
All the above Auto -Changers are
W/B, AVANTIC,
new and unused in maker's cartons. 1).
ARMSTRONG, etc.

Famous make. For 200-250 v. A.C..

low consumption valves, fully
stabilised.
New in original cartons. Listed at 63/-.
LASKY'S PRICE
37/6
Post 1/6

SPECIALISTS

aural and Stereo heads

7 -VALVE AM'FM RADIOGRAM CHASSIS
EF89,

0

110/19/6 t
£11/19/6

18/ -

Hi-Fi

GARRARD 4 -SPEED
Model 121. Mk. II

units identical in size to the B126
and AD35 batteries. 1.5 v. I..T.,
90 v. H.T. Suitable for the latest

LONDON'S LEADING

STEREO,

£8.19.6

MIXER
AUTO -CHANGERS

V.

the COSSOR BATTERY
ELIMINATOR.
Two separate

PICK-UP CARTRIDGES

Post free.

4-spd.
Wired for
complete with stereo

200-250

with

PRE -AMPLIFIER
(Self -powered)

LASKY'S PRICE

MULLARD 510 KIT
All specified components and your
choice of transformers and chokes
by Partridge, Haddon, W/B,
Ellison or Gilson.
and printed
COMPLETE KIT
circuit as low as
£9.9.0
Details on request.
Printed Circuit separately 22/ti.
Also available built ready for use.
Price according to transformers.

PORTABLE

RADIO TO MAINS

COMBINED AM/FM
TUNER, CONTROL

B.S.R. " ful-fi " TCS or ACOS type
HGP.59, turnover crystal cartridge
wills L.P. and standard styli.
List 39/7.

1.10 10-12 watt with pre -amplifier
15 Gns.

CONVERT YOUR

ALL -DRY

ACOS type 73-1A turnover, list 52/6
LASKY'S PRICE
Post 1/-.
All makes and types in stock.

Write for our bargain list.

Latest Type

LT45 Tape Deck Amplifier 12 Gns.

ECH81,

Incorporates

Pick-up, fully -transistorised Amplifier, and high quality 7 x 4in.
elliptical Speaker. Suitable for 7in.
45 r.p.m. records. Attractive two-

The VERDIK

Amplifier

batteries.

latest Garrard BA1 Turntable and

" Quality 10"
Hi-Fi Amplifier

Stereo

£61916, Post 5/ -

SINGLE STEREO PLAYER

2 -WATT GRAM AMPLIFIER, uses
ECL83, contact cooled rectifier.

L3/3

75/ -

£6/9/6 Post 5/-

GARRARD 4SP

double wound mains transformer

L50 50 watt Amplifier

for
27/6

gether

3 -WATT GRAM AMPLIFIER
2 valve, ECL 82 and EZ80 rectifier,
100-250 A.C., tone control, record
equalisation switch. Size 71 x 34in.
max. height 44in. Controls mounted
separately. LASKY'S PRICE
complete with knobs. 05/.
Post 3/6
MATCHED PAIR
FOR
Post 5iSTEREO
5 Gns.

Pick-up

Motor & Pick-up to-

PICK-UPS

COLLARD, GARRARD,
CONNOISSEUR, LEAK,

B/J, ORTOFON,

GOLDRING, etc.

TAPE RECORDERS

GRUNDIG, ELIZABETHAN,

BRENELL, TRUVOX,
SOUND, VORTEXION,

FERROGRAPH, FIDELITY
HARTING, KORTING,

SIMON, REFLECTOGRAPIL
STUZZI, TANDBERG,
TELEFUN KEN, STELLA,
WALTER.

F.M. TUNERS
DULCI, QUAD, LEAK,_ JASON,
ROGERS, etc.
CABINETS

Wide choice including G -PLAN,
NORDYK and CAPRIOL.

TRANSCRIPTION

Carr. and Insur. 12/6

4 variable on N.P. terms. Brochure on request.

TURNTABLES
COLL ARO, GARRARD,

LENCO, CONNOISSEUR.

Our Technical and
Mail Order Depts are at your s,

SEE OVERLEAF FOR MORE NEWS FROM LASKY'S RADIO lir

FEBRUARY, 1960

WIRELESS WORLD

128

LASKY'S

LASKYS

HIGHLY

C.R. TUBE
BARGAINS

EFFICIENT

NEW, UNUSED AND TAX FREE

EASY -TO - BUILD

RA.DIO

16in.

SETS : TUNERS : AMPLIFIERS

GREAT
REDUCTIONS IN

Circuit Diagram and Building
Instructions, 116 each, post free.

Metal Cone.
Famous make.

Type T901/B.
6.3 v. .3 amp.
heater, ion trap,
12-14 Ky. E.H.T.

COMPLETE
PARCEL

TRANSISTORS
P.N.P. Junction types.
AUDIO, suitable for high gain and
low freq. amplifiers, and for output

7 -TRANSISTOR PORTABLE, 250 milliwatts p.p. output.
NEW CIRCUIT, medium and long wave.

810/10/ Post 316

stages up to 250 milliwatts. Double

TRANSISTOR SUPERHET TUNER, uses 3 R.F. transistors,
1 germanium diode, etc. Printed Circuit 3iin. x 31in.

85/1216

4 -TRANSISTOR AUDIO AMPLIFIER, Mk. II, 200/250
milliwatts, with 2 0072 and 2 yellow/green. Size 51 x
2 a 11in.

53/19/6
Post 3/6

spot -yellow and

green.

Each

R.F. suitable for medium and low

freq. oscillators, freq. changers and
I.F. amplifiers (1.5 to 8 Mc/s).

rijr

Double spot -yellow and
red.

Each

FERRANTI. Sin. type T9/3. 4 v. heater

LIST 412.

large

MIDGET T.R.F. for 200-250 v. A.C. mains. Uses two latest
double -purpose valves. Plastic case, 81 x 41 x 5in.

54/19/6
Post 5/-

0044 and 0045, 21/-; 0070 and 0071

LASKY'S F.M. TUNER. Printed Circuit version of the
G.E.C. 912 " F.M. Plus," using 5 valves.

87/19/6
Post Free

Uses EL84
PORTABLE GRAM AMPLIFIER, 2 watts.
output and 6X4 rect. Size 62 in. x 31 in. x 5in. high.

49/6

Special

Post 6d.
quoted
quantities.

prices

for

00736.

007. 171- (Matched Pair $01..);
12/6;. 15/-2; 0C1
EDISWAN MAZDA TRANSISTORS. The
very latest types. X13/102. 10/-; X13/103,
XC/101, 16/-; xA/101. 23/-;

FERRANTI

ills.,

T12/44

types

T12,a-1.

57/7/ Post :3/6

Each

applications.

triode, octal base, standard deflection
LIST 9 (INS.
LASKY'S
PRICE
KO/.
Carr. a Imam.. 12/6.

Post 3/6

4 -VALVE SUPERHET PORTABLE. Medium and long
wave. Mains/battery version, 88/19/6. Battery version

Suitable for 'all audio

Type Tat

£6.9.6

LASKY'S PRICE

Carr. and lnsur. 21/,

Carr. a Inst..,

and

84/..

LASKY'S PRICE
12/6

FERRANTI 171n. type TRI7/10, 6.3 v.,
.3 amp. heater. Sc..] new and unused-

LASKY'S PRICE gm 16

Carr. & Incur., 12/6.

JUST ARRIVED!
17 in. 90 degrees C.R. TUBES
Seconds but in perf,..ct working order
and guaranteed.
Price on request.

Post 2/6

NA/102, 20i-.

CRYSTAL DIODES.

General

GUARANTEED FOR 12 MONTHS
Carr.

Type

LASKY'S

Purpose

GEX00. each 1/-. Per doz. 9/-.
other types in stock.

RE -GUNNED C.R. TUBES

ALL JASON KITS IN STOCK. Send for Brochures

SPECIAL OFFER. Set of 7 Ediswan
Transistors: XA/101, XA/102, 2 NB/102
X13/103. 2 matched X0101. Price 79/6.

All

CAR RADIO

" GOLDTOP " POWER

CAN BE BUILT

TRANSISTORS

ABSOLUTELY COMPLETE

All types in stock. Example:Y15/10P. Ideal for output stage of car

give approx. 3 watts operating
from 12 v. Each 15/- post free.
Suitable Output Transformer for above.

correct ratio, matched to 3 ohms, Sig.
Poet If-.
Driver Transformer, 9/6. Post If,

SUB -MIL RESISTORS, 1th watt,
most values available.
per doz. 2/6.

Each Sid.,

loin. round

inn rect.

* T.C.C. Printed Circuit

* New Hybrid circuit
* Transistor output

* Tuned R.F. stage
* Medium and long waves
* Permeability tuning

Telefunken, etc.

Send for our New List of manufacturers' surplus,

4
4
4

PER RETURN !

4
4
4

COMPONENTS CATALOGUE

Post 2/6.

produced for the " ham " or service man.
OVER

5/in.

MULTI -TEST METER

100

WITH

TRATIONS.
Pnce

Famous make, new and unused.
AN127. 27 range. 5.000 ohms per volt
A.C. and D.C., in black leatherette covered wood case, 71 x 9f x 3fm.

PAGES, SIZE
NUMEROUS

2/-

8,in.

4
4
4

x

ILLUS-

Post 6d.

Our latest " BARGAIN BULLETIN "

LIST 15 GNS.

19.19.6
LASKY'S PRICE
Leads, 7/6 extra.

free with each copy or available separately post free.

Post 5/,

SPEAKER COVERINGS
Large stocks of " Tygan " and " Some Any size piece cut. Sample
and prices post free.

411111111111111111

I
I
I

SPECIAL OFFER OF SOLDER
llb reels of Resin 5 -core " Savbit
SOLDER.

Opposite Edgware Road Tube Station

Few yards from Praed Street

PRICE

ALL TYPES OF CHASSIS
Leading makes. including ARMSTRONG,
DULCI. EMPRESS. etc.

42 TOTTENHAM COURT
ROAD, W.1
Nearest Station Goodge Street.

List /51-. LASKY'S 1

Post 1) 6.

ADDRESSES FOR PERSONAL SHOPPERS

207 EDGWARE RD., W.2
PADdington 3271/2

8/6

Poet Od.

THE FINEST

LASKY'S PRICE a/ 9.6

2

A.M. chassis (I..m..s.) from 7 GIPS.
chassis from 14 (INS.
A.74./F74.
A.M./F.M. STEREO from 22 GNS.

OPEN ALL DAY
SATURDAY

Early Closing
Thurs.,
p.m.
I

MUSeum 2605

(Both addresses)

Please address Mail Orders to Lasky's (Harrow Rd.) Ltd., Dept. W, 201 Edgware Rd., London, W.Z.
111111

and

5-mIlllanip METER RECTIFIERS. speciat
offer of Wasted uuruter at only

I

GET YOUR COPY

ex -Govt.

imported Valves at lowest prices.
We save you money.

* No Vibrator, 12 volt H.T. & L.T. * 7in. x 4in. elliptical speaker.

VHF/FM RADIO KIT

PLEASE NOTE

Pinnacle,

Condensers

* New type Brimar valves

Everything to build a VHF/FM
radio receiver for 200-250 v.
A.C./D.C. mains. All components,
printed circuit, valves and Good mans 10x bin. elliptical speaker,
in makers' carton with full assembly
instructions. Valve line-up: UCC85,
two UF89, UABC80, UL84, UY85.
Complete Kit, listed at 15 gns.

Brimar, G.E.C., Mazda,
E.M.1., Philips,

Cossor,

and

Send 1/6 for Instruction Booklet giving full details, illustrations, dimensions,
circuit diagram and shopping list.

COSSOR Model 701K

0....
0....12/6

20,000 VALVES
Mullard,

* Small size. Will fit any car
* 12 volt operation

£6 10
£6 10
£6 19
£6 19
E7 19

21in. rect.

FOR £12.19.6

radio,

& Ins

Price

12in. round
14m. rect.

SEE OVERLEAF FOR MORE NEWS FROM LASKY'S RADIO
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GEE (Bros.) RADIO LTD.
15, LITTLE NEWPORT STREET, LONDON, W.C.2.

GER. 6794/1453

ADJOINING LEICESTER SQUARE TUBE STATION -Open 9-6 Weekdays, 9-I Sat.
ROTARY CONVERTER.

G.P.O. RACKS
I9in. Heavy duty, all steel.
Standard drilling. Two
types: 5ft. 6in. angle
uprights, £3/I0/-, carr.

6ft. channel uprights (as illustrated),
ES, carr. 10/-.
10/-,

I9in. x

I4in. PANEL

SHELF

in

14

s.w.g.

steel. Suitable for above
racks. I5/-. P. & P. 5/-.

OLDHAM MINERS' LANTERN (all

9fin. tall, nin. dia.

steel).

Complete with bulb and

Ideal inspection lamp
for garages, outhouses, etc. 19/11. Post 2/6.
20ft., 4
TELESCOPIC AERIAL MAST.
sections of 5ft. each. Independently locking at
(less
Tapering
from
2in.
to
tin.
any height.
accessories). 50/, carr. 5/-.
AERIAL MAST (Army type). 32ft. high. Lightweight kit comprising 10 steel screw -in sections
(approx. I in. dia.). Complete with guys, insulators,
pegs, etc. All in canvas carrying bag. Only E4.
Carr. 7/6.
rechargeable accumulator,

RE-ENTRANT

LOUD

Carr. 10/ -

STEEL

STANDS.
9ft. 6in. when fully extended. (Folds up to only

Suitable for outdoor
for storage).
speakers, public address systems, floodlighting,
etc., etc. (as illus Dec.). OUR PRICE f3/10/-.
Carr. 5/-.
4fc. 6in.

VITAVOX PRESSURE UNITS TYPE N

20 watts P.M.
Special quality.
Brand new. 80/-. Ditto but in good order, 40/-.
Carr. 5/- on each.
TRUVOX/TANNOY
LOUD -HAILERS
Heavy duty.

With 180 ohm line
transformer and condenser. Impedance
74 ohms, handling
capacity 8 watts.

Complete in slope front wooden case.

condition
P. & P. 3/6.

good

Brand new 25/,

P.

& P. 3/6.

Post 2/6.
ACCUMULATORS

12 v. 25 A.M. New
and unused. Housed
in strong wooden

case for extra protection, 45/-.

Carr.

2 v. 100 A.H.

75 actual. Ex Govt.
New and unused.

Complete with carrying handle.
64 x 61 x

Size

15/. each. Carr. 3/6.

3

carrying 25% over actual rating. Perfect condition. ONLY 115/. Carr. 5/-.
6 kV/A. AUTO -TRANSFORMER. 230/110 v.
50 cycles (fully tapped primary and secondary).
Capable of 25% over actual rating. Brand new
and unused. 118. Carr. 20/-. Also 3 kV/A as
above. 112/10/, Carr. 20/-.
20 kV/A AUTO -TRANSFORMER. 230/115 v,
50-60 cycles, by Jefferies Transformer Co., U.S.A.
Perfect condition. E20. Carr. i I.
190-260 v.

I

sent for 50/-, or

6 for £5, carr. paid. Ditto 16 A.H., 5/-. P. & P.
2/-: 6 for 24/, P. & P. 10/, Ditto 14 A.H., less
handle, 5/, P. & P. 2/-; 6 for 24/- P. & P. 10/ CATHODE RAY TUBES. 2Iin. Type VCR I39A
W.; 3in. Type 3BP1 30/-; 5in. Type 5FP7 35/-;
5in. Type 5CP1 35/-; 6in, Type VCR97 25/-. All
post free,

BRAND NEW CRYSTAL CALIBRATOR

No. 10. (Battery powered 1.4 v. valves.) Complete

with full working instructions. circuit diagram,
carrying haversack, connecting lead and spare
valves. Frequency range: 1.5 to 10 Mc/s. (Nominal)
but can actually be used up to 30 Mc/s. Weight

Size 7in. x 7iin. x 4in. A miniature B.C.22I
in every respect. A must for every laboratory,
51b,

etc. ONLY £4/I916. P. & P. 2/6.
BRIDGE
MEGGERS

Evershed
and Vignoles

Series 2 in
perfect condition. 250
v. E22, carr.

A.C.-D.C. RECTIFIER POWER SUPPLY

paid.
Leather

110-230 v. A.C. 50 cycles input, 100/110 v.
D.C. output max. 24 amp. Brand new and

case avail-

UNITS

able at 20/ extra.

EVERSHED AND VIGNOLES WEE MEG-

GERS. 500 v. L12/10/-. Ditto 250 v. L10/10/-.
P. & P. 3/- on each.
EVERSHED AND VIGNOLES MEGGER

CIRCUIT
TESTER

(low

reading

The
30 ohms.
perfect meter for
continuity and
polarity testing,
complete with
test leads and
ready to use.
Brand new. Only

A mobile 10 -channel crystal controlled V.H.F. Tx/Rx. cowering 124.5/156 Mc/s.

I.F. band width 23 kc/s. Complete (less external
attachments) in metal case, with all valves and
24 v. rotary power unit. Used, but in first-class
condition. ONLY L8/10/-. Carr. paid. Also,
complete with control box and all necessary
connecting leads, E12, carr. paid.

L4/17/6.

AIRCRAFT RADIO RECEIVER. (By R.C.A.)
continuous. For 28v. D.C. input with built-in
dynamotor. This 6 valve receiver with 2 R.F. stages

and 2 I.F. stages with B.F.O. and C.W. is in our
opinion one of the finest sets so far released by
the Air Ministry. 0.10.0. Carr. 5/-.
SETS
(TELE
" F ").
Housed in bakelite cases, complete with
built-in ringing generators and batteries.

Ideal between two or more positions up to

practically any distance.
Tested before
despatched. ONLY 70/-. P. & P. 3/6. 2 sent
for L6/10/-. Carr. paid.
TELEPHONE CABLE. Twin one -mile
drums (Don 8), E5. Carr. 20/, Single one mile drums (Don 3). 50/, Carr. 7/6.
TELEPHONE DIALS. Standard (G.P.O.)
Pattern. 0-9. Brand new. 30/.. P. & P. 1/-.

C.M.G.

PHOTO CELLS

25

(OSRAM).

Brand new, 15/-. P. & P. 1/-.

EVERSHED 12 PEN TIME RECORDER.
Portable 12 -channel instrument for simultaneous
recording of II events with time marks provided
by the 12th pen. Recording is in the form of
" on/off " pulses. Speed 2in. per sec. Price
unused (less pens), £10. Carr. 10/-.

SELENIUM METAL RECTIFIERS,
6 or 12 v.
12
12
12
12
12

1

FULL BRIDGE
amp. 7/6; 24 v.

I

amp. 13/6;

10/-; 24 v. 2 amp. 20/-;
v. 21 amp. 15/-; 24 v. 24 amp. 25/-;
v. 4 amp. 16/6; 24 v. 4 amp. 30/-;
v,

v.
v.

P. & P. 3/-.

Kc/s to 9050 Kc/s. (33-1500 metres)

195

2

amp.

6 amp. 23/6; 24
10 amp. 40/-; 24

v.
v.

6 amp. 35/-;

10 amp. 80/,

2

0-3, 0-

TYPE 1986.

Freq.

ohm

meter).
ranges.

AIRBORNE TRANSMITTER RECEIVER.

TELEPHONE

PRECISION SERIES 834-S (U,S.A.). Multi
range tester for A.C./D.C. volts, ohms and
milliamps. Basic movement 400 microamps.
Housed in wooden box with carrying strap.
Overall size 74 x 7 x Sin. Complete with
Ready to use,
test prods, batteries, etc.

7/6.

17 v. sec. at 35 amps., capable of

unused. L4/10/-. Carr. 7/6.
230 v. A.C. 50 cycles input, 200/220 v. D.C.
output at 3/4 amps. approx. Good condition.
E10. Carr. 10/-.
200/250 v. A.C. 50 cycles input, secondary
24 v. at 26 amps. D.C. Capable of 25% over
actual rating. Brand new and unused. E112/10/..
Carr. 20/-.
200/250 v. pri., 110 v. sec. at 4 amps. max,
Brand new and unused. L8/10/-. Carr. 10/,

TRIPOD
Adjustable every 6in. to approx.

£4/I9/6.

v. 50 cycles pri.

L6/10/ -

Brand new,
Carr. 10/-.

18/6.

(BERCO Regulator) Pri. 440 v. 50 cycles, sec
0-440 v. at 6.5 amps. or can be connected for
230 v. to give 0-230 v. at 12 amps. Brand
new and unused EI8/10/-. Carr. 10/..
HEAVY DUTY LT TRANSFORMERS. 230

primary, sec. 115 v. at
kV/A
(listed at 2 kV/A). Brand new and unused. 125
or 145 per pair. Carr. 10/- each.

Ditto.

In

and unused E8/10/-. Carr. 5/-.

VARIABLE VOLTAGE TRANSFORMER

(Ex -Govt.)
Heavy duty 20
watts all -metal
15 ohms. Diameter ISin.,
I5in.
length
(approx.)good

condition.

HEAVY DUTY -ALL

ROTARY CONVERTER. Ex -Govt. 12 v.
D.C. input, 230 v. A.C. output, 50 cycles at
135 watts. Complete in carrying case with
lid.
Voltage control, sliding resistance,
mains switch and 0-300 v. A.C. flush meter.
In good condition, £10. Carr. 10/,
Motor only, without case, etc. Brand new

CONSTANT VOLTAGE TRANSFORMER.

HAILERS

£8.

24 v. D.C. to

230 v. A.C. 50 cycles, 150 watts. Brand new
and unused. L8/10/-. Carr. 7/6. Ditto, 100
watts, f6/9/6. Carr. 7/6.

M ULLARD

BRIDGE
Typo GM. 4140/1.

Mains operated
from
A.C.

100-250

Will

v.

test

resistances
from
0.1
ohm to 10

megohms and condensers from lOpf.
Good
to lOmfd.
condition and com-

plete with instruction booklet.
46/19/6. P. & P. 2/6.

MARCONI SIGNAL GENERATOR. TYPE

TF517-F/I. Covering 10-18 Mc/s. 33-58 Mc/s.
150-300 Mc/s. In very good condition. Complete with full technical data and instructions.
Unrepeatable at only L12/10/-. Carr. 20/-,

ALSO MARCONI SIGNAL GENERATOR.

TYPE TF390G for 200-250 v. A.C. mains input.
Frequency range 4-16 Mc/s. and 32-100 Mt/s.
indirect calibration. Output
,vV to 100 MIN/.
400 c/s internal modulation. In good order. Only
L12/10/-. Carr, 20/,
1

MARCONI VALVE VOLTMETERS TF.428
B/I.
150 v.

5 ranges A.C. and D.C. 1.5, 5, 15, 50 and
A.C. mains operation 200/250 v. Supplied

in good working order.

E14.

P. & P. 7/6.

AVO VALVE DATA MANUAL. Containing
a

host

of

information on hundreds of

valves

including civilian equivalents of many service
21/-. Post free,

types.
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29/

Build a high quality recorder
in the E70 class for only

Push-pull output.

Latest high efficiency Mallard valve;.

Dual separately controlled inputs for mike and gram.

Separate bass and treble controls. High sensitivity. Output
for 15 ohm loudspeaker. Guaranteed, tested, and in perfect
working order.
range at really competitive prices.
VALVES! Full
All guaranteed!

FEATURES INCLUDE

REPANCO CONSTRUCTIONAL ENVELOPES AND COMPONENTS ALWAYS IN STOCK

All parts for: One Transistor Receiver 251-; Two Transistor
Receiver .12/-; 3 Dee 3 Transistor Receiver 23/19/6;
Mini 7 Seven Transistor Pocket Portable Receiver £911916;

Major 7 Seven Transistor Portable Receiver 15 gm.
Only Mullaxd, &Inman, or Brimar Transistors supplied
for Mini 7 and Major 7 Receivers.
Constructional Envelopes. 3 Dee 9d., Mini 3 Pocket Port able 1/3, Mini 7 1/6. Major 116.

ING AND CALIBRATING DEVICE. * TAKES FULL 7in. DIAMETER REELS

OF TAPE. * NEGLIGIBLE HUM. * ENTIRELY EFFECTIVE ERASURE.
Full descriptive leaflet supplied on receipt of S.A.E.
RECEIVER

R.S.C. BATTERY TO MAINS CONVERSION UNITS
Type BMI. An all dry battery eliminator. Size 51 x 45 x tin. approx. Completely replaces batteries supply 1.4 v. and 90 v. where A.C. maim 200-250 v.
50 c/s. is available. Suitable for all battery portable receivers requiring 1.4 v.
and 90 v. This includes latest low consumption types. Complete kit with dia
grain 39/9 or ready for use 48/9.
Type BM. Size 8 at 51 x 20n. Supplies 120 v. 90 v. and 60 v.' 40 mA. and

A.C. mains. L. and
wave T.R.F.
M.
receiver with selenium rectifier. For
inclusion in cabinet
illustrated or walnut veneered type. 2 v. 0.4 a. to 1 amp., fully smoothed. THEREBY COMPLETELY REPLACING
when connected
It employs valves BOTH H.T. BATTERIES AND H.T. 2 v. ACCUMULATORS
6K7, ISP61, 6E6 to A.C. mains supply 200-250 v. 50 c/s. SUITABLE FOR ALL BATTERY
and is specially RECEIVERS normally using 2 v. accumulator.
designed for simplicity in wiring. Sensitivity and quality Complete kit with diagrams and instructions. 49/9 or ready for use 59 6.
are well up to standard. Point -to -Point wiring diagram.
Instructions and parts list 1/9. This receiver can be built
PHILIPS CONCENTRIC (Dual Cone) P.M.
for a maximum of 24/19/6 including cabinet. Available
10 in. Diameter. 29/9.
in brown or cream bakelite or veneered walnut.

R.S.C. TR2 PORTABLE TAPE RECORDER
A fully assembled unit housed in
attractive two tone rexine covered

Complete with Reel

* Single Speed 32in. per sec.
* Negative Feedback Tone Con-

H.P. TERMS, DEPOSIT 2 Gns.
and 12 monthly payments of 33/8.
* Twin Track.
* Automatic Erasing.
* High Sensitivity.
* High Flux 7 x 4in. P.M. Speaker.
* Output 3 watts.

Carr.
10/6

of best quality

Tape Spare Spool,
and Microphone.

portable cabinet.

pensation.

* Excellent Frequency Response.
Tape Reel.
* Takes

GNS.

.

* Fast rewind.

* Magic Eye Recording Level Indi-

35/9 (6re.d)
39-1 Stick type

39/6 (5 Lgtnes1
Limited number.

R.S.C. Al2 STEREO

EXTENSION

AMPLIFIER KIT

SPEAKERS
Limited number in

handcomplete kit of parts to
some walnut veneered cab- A
construct a good quality
inets.
2-3 ohms speech 3 + 3 watt (total 6 watt)

coils, 61in. 29/9.
10in. 66/9.

ACOS HI-FI
CRYSTAL'MIKES'
33-1 hand or Desk
type

* For 230/250 v. 50 c.p.s. A.C. mains.

cator.

Carr. 7/6

A REMARKABLE OPPORTUNITY

* 3 SPEEDS. * FREQUENCY RESPONSE 50-11,000 c.o.s. * SWITCHED
NEGATIVE FEEDBACK EQUALIZATION FOR EACH SPEED. * OUTPUT
4 WATTS. * MAGIC EYE RECORDING LEVEL INDICATOR. * TWIN
TRACK OPERATION. Both bottom and top tracks can be recorded or played
back without removing tape. * INSTANTANEOUS CHANGES can be made
from one track to another. Fast rewind in either direction. * TAPE MEASURE-

design of a 3
valve 200-250 v.

£5-15-9

SOILED CONDITION

THE LINEAR LT45 HIGH QUALITY TAPE AMPLIFIER. A HIGH FLUX
Spare Tape Spool, a
7 x 4in. LOUDSPEAKER, Reel of Best Quality TAPE.
Portable Cabinet, size approx. 18 x 13 x 9in., finished in veneered walnut
or impels, and connection diagram for wiring amplifier to transcriptor.

A.

AMPLIFIERS
BRAND NEW
BUT Di SLIGHTLY

INCORPORATING THE LATEST MK. IV COLLARO TAPE TRANSCRIPTOR.

THE SKY FOUR T.R.F.

HI-FI 10 WATT

OR DEPOSIT 3 GNS. and B
12 monthly payments of 5319.
Cash price if settled in 3 months.

R.S.C. HI-FI TAPE RECORDER KIT

Bin. 35/9. stereo

amplifier providing
really life -like reproduction.

£3-19-6

SPEAKERS

R.S.C. TRANSFORMERS
FULLY GUARANTEED
INTERLEAVED AND IMPREGNATED
MAINS TRANSFORMERS
Primaries 200-230-250 v. 50 eft.
FULLY SHROUDED UPRIGHT MOUNTING

250-9-250 v. 60 mA., 6.3 v. 2 a., 5 v. 2 a.
250-0-250 v. 100 mA., 6.3 v. 4 a., 5 v. 3 a.
300-0-300 v. 100 mA., 6.3 v. 4 a., 5 v. 3 a.
350-0-350 v. 100 mA.. 6.3 v. 4 a., 5 v. 3 a.
350-0-350 v. 150 mA., 6.3 v. 4 a., 5 v. 3 a.
421-0-425 v. 200 mA., 6.3 v. 4 a., c.t. 5 v. 3 a .

17/6
25/9
25/9
25/9
33/9
49/9

TOP SHROUDED DROP -THROUGH TYPE

260-0-260 v. 70 mA., 6.3 v. 2 a., 5 v. 2 a.
350-0-350 v. 80 mA., 6.3 v. 2 a., 5 v. 2 a.
250-0-250 v. 100 mA., 6.3 v. 4 a., 5 v. 3 a.
300-0-300 v. 100 mA., 6.3 v. 4 a., 5 v. 3 a.
350-0-350 v. 100 mA., 6.3 v. 4 a., 5 v. 3 a.

300-0-300 v. 130 mA., 6.3 v. 4 a., c.t., 6.3 v.
suitable for Milliard 510 Amplifier
Oa"' and Packing 7/6.
Suitable far use with all 350-0-350 v. 150 mA., 6.3 v. 4 a., 5 v. 3 a.

1

a

stereo pick-up heads at present available. Ganged volume ELIMINATOR TRANSFORMERS

DRY SHAVERS. Brand new in carrying case. and tone controls. Preset balance control. Outputs, for Primaries 200-250 v. 50 c/s.
v. 40 mA., 5-0-5 v. 1 a.
Operation from 3 U2 batteries, fitted in case. Just matched 2-3 ohm speakers. For 200-250 v. A.C. mains 120
90 v. 15 mA., 6-0-6 v. 250 mA.

the thing for travel.
price).

Only 59/6 (approx. half

W.B. "STENTORIAN" HIGH FIDELITY P.M.

Design of a high quality Radio Tuner Unit (specially suitable

will load most Amplifiers requiring 500 mV. input depending
on Ae, location. Only 250 v. 15 mA. H.T. and L.T. of 6:3

v. 1 amp. required from amplifier. Size of unit approx.
9-6-7in. high. Send S.A.E. for illustrated leaflet. Total
building cost is P4/15/-. Point -to -Point wiring diagrams
and instructions 2/8.

14/9
9/11

Astonishing value.

RECORDING TAPE. GEVASONOR. Best quality
SPEAKERS
5in. 600ft. 15/11. L.P. 5in. 850ft. reels 22/6. 7in. HF1012, 10 watts 15 ohms (or 3 ohm) speech
1,700ft. reels 35/-.
coil. Where a really good quality speaker at a
Less than wholesale price.
low price is required, we highly recommend this
unit with an amazing performance. 24/10/9.
Please state whether 3 ohm or 15 ohm required.
SUPERHET RADIO FEEDER UNIT
far use with any of our Amplifiers. A Triode Heptode
F/changer is used. Pentode I.F. and double Diode Second
Detector, delayed A.V.C. Is arranged on that A.V.C. distortion is avoided. The W. Ch. Sw. incorporates Gram position. Controls are Tuning, W. Ch. and Vol. Output

16/9
18/9
23/9
23/9
23/9
29/9
29/9

mitelliSWIS~VOIMPIrar

-=--01.0SOMIneortif 'assn.

t()(C

FILAMENT TRANSFORMERS

Primaries 200-250 v. 60 cis.
6.3 v. 1.5 a
5/9
6.3 v. 2 a.
7/9
0-4-6.3 v. 2 a. ....
7/9

12 v. 1 a.
6.3 v. 3 a.
6.3 v. 6 a.

7/9

8/11
17/6

OUTPUT TRANSFORMERS

Midget Battery Pentode 66 1 for 384, etc.
Small Pentode 520050 to 314
Standard Pentode 5,0000 to 30
Standard Pentode 8,0000 to 30
Push-pull 8 watts 6V6 to 3 ohms
Push-pull 8 watts EL84a to 15 ohms
Push-pull 10-12 watts 6V6 to 30 or 150
Push-pull 10-12 watts to snatch 6V6 to 3-5-8 or 1511
Push-pull EL84 to 3 or 15 ohms
Push-pull Ultra Linear for Milliard 510
Push-pull 15-18 watts, sectionally wound, 6L6,
KT66, etc., or 3 or 15 ohms
Push-pull 20 watt high -quality sectionally wound,
6L6, KT66, etc. to 3 or 15 0

3/93/9

5/9
5/9
8/9
8/9
18/9
17/9
17/9
27/9

23/9
47/9

SMOOTHING CHOKES

2;0 mA., 5 IT., 1000 11/9
150 mA. 7-1011.2100 11/9

80 mA., 10 H., 35011

5/6
GARRARD BATTERY OPERATED RECORD
60 mA., 10 H., 4000 9/11
1 amp. 0.10 LT type 0/6
PLAYING UNITS.
Complete with Pick-up to AM/FM RAD,U;ARAM CHASSIS, HIGH QUALITY. 100 mA., 10 If.. 20110 9/9
take 45 r.p.m. records. Used by leading manu- PUSH-PULL 6-8 WATT OUTPUT. Current
facturers in Transistorised Record Players. manufacture. 12 months guarantee. For 200-250 v. A.M./F.M. RADIOGRAM CHASSIS
Require 6 v. battery. Only 23/19/6. Carr.' 3/6. mains. Covers L. and M. wavebands plus F.M.
Includes 8 latest type miniature B.V.A. valves. A 6 valve unit by a leading manufacturer. Covers
PORTABLE CABINET
Only 22 gas. plus 7/6 cur. Or deposit 22/12/ - L. and M. wavebands plus V.H.F./F.M. Excellent
quality output. High sensitivity. Built in Ferrite
Two Tone Revise with all cut outs to take above unit, am' and 9 monthly payments of 82/12/-.
niftier and speaker. 29/6.
aerial. For 200-250 v. A.C. mains. 12 months
E.M.I. 4 -speed Single Players with hi-fi T/O crystal pick-up guarantee.
Only
Carr. 10/-.
B.S.R. MONARCH AUTO -CHANGERS
13 1
Type UA8, 4 speed, T/O Pick-up with sapphire stylus. head for Stereo and Monarch. 26/19/9. Carr. 5/6.
Or deposit 45/, and 12 monthly payments of 22/6.
27/19/8. Carr. 4/6.
GARRARD 4 -SPEED AUTO -CHANGERS
Collard AC4/564 4 -speed single players with 11141 turnover

crystal pick-up head 26/12/6. Carr. 4/6.

Type RC/12011. Limited number at 810/19/6 (approx. half
price). Carr. 5/6. Brand new.

A.

beautifully designed and finished walnut veneered table

cabinet made to suit the chassis can be supplied for only 35/9
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30 WATT AMPLIFIER

A.10 ULTRA LINEAR

R.S.C.
HIGH

HIGH

AMPLIFIER TYPE All

FIDELITY

PUSH-PULL
ULTRA LINEAR
OUTPUT

PUSH-PULL UNIT
EMPLOYING SIX
EF86.
VALVES.

EF86, ECC38, 807,

807, 0234.
Control

Tone
Pre -Amp.

"BUILT-IN"

stages are incorporated. Sensitivity is
extremely
high.
Only 12 millivolts
minimum input is
required

for

TONE CONTROL
PRE -AMP
STAGES

full

output. THIS ENSURES THE SUITABILITY OF ANY

TYPE OR MAKE

Two input sockets with associated controls allow mixing

OF MICROPHONE

OR PICK-UP.
Bass

and

Treble

12-14 WATT

FIDELITY

Separate
controls

of
5

for long playing records. Au extra
input with associated vol. control

is provided so that two separate

inputs such as " nuke " and
gram. etc., etc., can. he simultaneously applied for mixing purposes. AN OUTPUT SOCKET
WITH PLUG IS INCLUDED FOR SUPPLY OF 300 v. 20 mA. and 8.3 v. 1.5 A. FOR A
RADIO FEEDER UNIT. Price in kit form with easy -to -follow wiring diagrams.
Or Factory built with 12 months' guarantee £13/19/8. TERMS
ON ASSEMBLED UNITS. DEPOSIT 24/9 and 12 monthly
ONLY 1
payments of 24/9.
Carr. let-.
Cover us illustrated
Type 807 output valves are used with High Quality Sectionally

Gns.

18/9 extra.

" mike " and gram. as

in

A10. High sensitivity. Includes

give both " lift " and " cut "
with ample tone correction

wound output transformer specially designed for Ultra Linear

operation. Negative feedback of 20 D.B. in main loop. CERTIFIED PERFORMANCE
FIGURES ARE EQUAL TO MOST EXPENSIVE UNITS AVAILABLE. Frequency response
3 D.B. 30.20,000 cies. Tone Controls 4- 12 D.B. at 50 c/cs. f 12 D.B. to - 6 D.B.

at 12,000 c/cs., hum and noise 70 D.B. down. Good quality reliable components used.
Chassis finish blue hammer. Overall size 12 x 9 x Sin. approx. Power consumption 150
watts. For A.C. mains 200.250 v. 50 cis. Outputs for 3 and 15 ohm speakers. EQUALLY

valves,

ECC83,

ECC83,

EL84, ELK 5Y3. High Quality sectionally wound output transforoc-o specially designed
for Ultra Linear operation, and reliable small condensers of current manufacture. INDIVIDUAL CONTROLS FOR BASS AND TREBLE " Lift" and "Cut." Frequency
3 D.B. 30-30.0(10 c/cs. Six negative feedback loops. Hum level 60 D.B. down.
response
ONLY 23 millivolts INPUT required for FULL OUTPUT. Suitable for use with all
makes and types of pick-ups and microphones. Comparable with the very best designs.
For STANDARD or LONG PLAYING RECORDS. For MUSICAL INSTRUMENTS such as
STRING BASS, GUITARS, etc. OUTPUT SOCKET with plug provides 300 v. 30 mA. and
6.3 v. 1.5 a. For supply of a RADIO FEEDER UNIT. Size approx. 12-9-7in. For A.C.
mains 2005250 v. 00 c/cs. Output for 3 and 15 ohms speakers. Kit is complete to last nut.
Chassis is fully mulched. F5511 instructions and point-to-point wring 2
arr.
41.0
diagrams supplied. (Or factory built 45/- extra).
If required louvred metal cover with 2 carrying handles can be supplied for 18/9. TERMS
ON ASSEMBLED UNITS. DEPOSIT 18/9, and 12 monthly payments of 18/9. Send S.A.E.
for illustrated leaflet detailing Ready-to-assemhie Cabinets, Speakers, Microphones, etc..

OnlyC 10/

with rash and credit farms.

R.S.C. PORTABLE GUITAR AMPLIFIERS
JUNIOR 5 WATT. High Quality Output. Separate

SUITABLE FOR THE CONNOISSEUR OR FOR LARGE HALLS. CLUBS OR OUTSIDE

Bass and Treble " cut " and " boost " controls.

FUNCTIONS, IDEAL FOR USE WITH MUSICAL INSTRUMENTS SUCH AS STRING BASS,
ELECTRONIC ORGAN. GUITAR, etc. FOR DANCE BANDS, GARRISON THEATRES,

Semitivity 15 mv. High Flux 8in. I/speaker. Input
sockets for Radio/Tape or Gram Pick-up and Mike
/Instrument Pick-up. Handsome strongly made
cabinet (size approx. 14 x 14 x 7155.). Finished in
satin walnut and fitted carrying handle.
18/19/a Carr. 7/6. Or Deposit £1 and nine

etc.. etc. We can supply Microphones, Speakers, etc., at keen cash priees or on terms with
amplifiers. EXPORT ENQUIRIES INVITED.

LINEAR "DIATONIC"10 WATT HIGH FIDELITY AMPLIFIER. A compact attrac
lively finished out. 12 ens. Cash. Send S.A.E. for leaflet. H.P. Terms. Dep. 22/3 and
twelve monthly pa, , mews of 22 3.

monthly payments IL

Send S.A.E for leaflet.

LINEAR LI/10 10 WATT HIGH FIDELITY AMPLIFIER, with 3 position equalisation
switch. 13 Gns.

High Fidelity Push -Pull
SENIOR 10 WATTS.
output. Separate Bass and Treble ' cut " and
" boost " controls.
Twin separately controlled

LINEAR L5/5 HIGH QUALITY STEREO AMPLIFIER. Total output 10 watts. Hand
come Perspex Facia Plate. All controls gat tettd. Only 11 Gns.

LINEAR L95 MINIATURE 4/5 W. QUALITY AMPLIFIER. Suitable for use with any
record playing unit and most microphones. Negative feedback 12 D.B. Bass and Treble
controls. For A.C. mains input of 200-250 v. 50 c.p.s. Output for 2/3 ohm speaker. Three
miniature Mallard valves. Size only Sc 5 x 5Iin. high. Chassis fully isolated from mains.
Guaranteed 12 months. Only .0C1 9/6 Or Deposit 22/- and 5 monthly payments
of 22/, Send S.A.E. for leaflet. 3h7
1,113 MINIATURE 3 WATT GRAM AMPLIFIER
For 200.250 v. 50 c.o.s. A.C. mains. Overall size only 61. x 4} is 2810. Fitted Vol. and Tone
Control with maim switch. Designed for use with any kind of single player or record chang-

ing unit. Output for 2.3 ohm speaker. Guaranteed 12 months. Only 57/9.

R.S.C. A7 3-9 WAIT QUALITY AMPLIFIER. Spec. exactly as A5 below with exception
of output vattage. Complete kit of parts. diagrams and instructions £3/15/-, car. 3/6.
R.S.C. A5 4-5 WATT HIGH GAIN AMPLIFIER
A highly s imitive 4 -valve quality amplifier for the home, small club, etc.

Only 50 milli-

volts input is required for full output an that it is suitable for use with the latest highfidelity pick-up heads in addition to all other types of pick-ups and practically all mikes.
Separate Bass and. Treble controls are provided. These give full long playing record
equalisation. Hum -level is negligible being 71 D.B.
down. 15 D.B. of negative feedback is used. H.T.
of 300 v. 26 nsA. and L.T. of 6.3 v. 1.5 a. is available
for the supply of a Radio Feeder Unit or Tape Deck
pre -amplifier. For A.C. mains input of 200-250 v.
50 c/s. Output for 2-3 ohm speaker. Chassis is not
alive. Kit Is complete in every detail and includes
fully punched chassis (with baseplate) with the blue
hammer finish, and point-to-point wiring diagrams
and Instructions. Exceptional value at only 94/15/ or assembled ready for use 25/- extra, plus 3/6 carriage. Or Deposit 22/- and five monthly payments of
22/- for assembled unit.
P.M. SPEAKERS. 2-3 ohm 2Iin. Perdlo 21/9. 5in. Goodmans 17/9. 7 x 4in. R.A. Elliptical 19/9. 6Iin. Rola 19/9. din. Rola 19/9. 8in. Goodniam 21/9. 8 x tin. lilac with
high flux magnet 25/9. 101n. R.A. 28/9. 10 x 6in. Elliptical lloodmans 29/9. 121n.
R.A. 29/11. 12in. R.A. 3 or 15 ohms, 10 watts, 12,000 lines, 59/13.

TWEETERS. fin. Plessey, 3 ohms, 18/9.
R.A. 15 ohm 25,9.
COLLAR() CONQUEST 4 -SPEED AUTO CHANGERS. With studio pick-up with

ACOS Crystal Microphone Inserts.

Brand

new. Only 5/11 ea. Ex. Equip. 4/11 ea.
ACOS HOPE) Hi-Fi Crystal Cartridges.
(Turnover type, with sapphire stylus).
Standard replacement for Garrard and
Collaro. Only 19/9. B.R.S. Ful-6 19/9.

high gain inputs so that two instruments such as
Guitar and String Bass can be used at the same
time. Two Loudspeakers are incorporated, a 12in.
P.M. for Base notes, and a 7 x 4in. elliptical for
Treble. Cabinet is well made and finished satin

Size approx. 180 18 x 8in. 15 Gus. Plus 10/- carr. H.P. TERMS. DEPOSIT
26/9. and 12 monthly payments 28/9. Both models for 200-250 v. A.C. maim.
walnut.

STAAR GALAXY 4 -SPEED MIXER AUTO -CHANGERS. Brand New, cartoned. Turnover

sapphire styli. Many exclusive features. Unique design motor virtually free from rumble.

For 200-250 v. A.C. mains. Limited number tested and guaranteed 25/19/8. Carr. 4/6.

PORTABLE CABINETS
For Record Players 55r Tape Recorders. Itexine
covered. Wide selection of attractive designs

and colour combinations.
PRICES FROM

12in. 10 WATT HIGH QUALITY
LOUDSPEAKER IN
POLISHED WALNUT FINISHED
CABINET

Gauss 12,000 fines.

Speech roil 3 ohms or

Terms: Deposit 11./.. and 9 monthly payments of 11/-.
12in. 20 WATT 15.000 line 1/epeakers 15 ohms, in Cabinet finished as above. Size 18 x
18 x Sin. £7/19/6 or Deposit 13/10 and 12 monthly payments 13/10.
PORTABLE CABINETS. Attractive design
Two-tone rexine covered. Will take Collaro,

B.S.R., Garrard or Steer Auto -Changer,
amplifier and Tin. x 4in. or 5in. speaker.
Slightly soil -d. Only 49/8.

SPECIAL OFFER
Above cabinet Blear Changer.

Gram amplifier, and 51n. or
Sin. x 4in. speaker £9/19/6.
Carr. 10/0 Or with Collaro
Conquest changer in lieu of

turnover head. BRAND NEW. Cartoned
latest model. For '200.250 v. A.C. mains.
Steer, 12 Gas. Care. 20/-.
Garrard 0C2 19/9.
£711916. Carr. 4/6.
F.M.
RADIO
RECEIVER
KITS,
Brand
New
Boxed
with
valves,
prMte
circuit
and 10 x din. Speaker.
COSSOR V.H.F.
Far 200-250 v. A.C. mains. Pre -aligned I.F.T.s. Normal price 15 G.. Our price £8/19/6.

R.S.C.
(LEEDS) LTD.

15

ohms. Only £4/19/6. Carr. 5/..

ACOS

HIGH

FIDELITY

PICK-UPS.

OP54 with HGP59/52 Cartridge. Turnover sapphire styli, cream finish. Limited
number at approx. half-price. Only 29/11.

PLESSEY

DUAL
CONCENTRIC
I2in. P.M.
SPEAKERS
(15

ohms), consisting 551 a

high quality 12in. speaker

of orthodox design supporting a small elliptical speak-

er ready wired with choke

MANCHESTER, LEEDS & BRADFORD
TERMS: C.W.O. or C.O.D. No C.O.D.
under LI. Postage 1/9 extra on all orders

Open to callers at the following branches .under £2, 2/9 extra under L5 unless carri5-7 County (Mecca) Arcade, Leeds, I.
age stated. Trade supplied. Post orders to
54-56 Morley Street, (above Alhambra), Bradford.
Mail Order Dept.,
29-31 Moorfield Road, Leeds, 12.
8-10 Brown Street, (Market, St.) Manchester, 2.

and condensers to act as

tweeter. This high fidelity

=it is highly recommended
for use with our All or any
similar amplifier. Rating is
Gauss 12,0011
10 watts.
lines. Price only

£5/17/6.

Or Deposit 10/8 and 12

monthly payments of 10/6.
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R.S.C.

MANCHESTER
BRADFORD and LEEDS

ELECTRIC BELLS.
or Mains operation.

4.5 v. to 12 v. Battery

3in. diameter.

Only 4/9.

SELENIUM RECTIFIERS

LOUDSPEAKERS.
7.5 ohms

8

R.F. Type. 12/6. Audio type
Power type trollop V15/101' 2 watts 17/9. 0071,

Separate Bass and Treble controls. Inputs for Gram.
and Mike. Mallard West type valves. Brand New.

a att

19.6
35 -

Ora pair for

Guaranteed in perfect order but slightly store soiled.
Very Minted number 28/15;-. Can. 7'6

SPECIAL OFFER, Brand New Ex Govt. 24 v. 15 amp. F.W. Bridge

VIBRATORS. Oak and Wearite synchronous 7 -pin. 2 v.
7/9. 6 v 8/3, 12 v. 4 -pin non -synchronous 7/9.

2 Y. 18 A.H. EX. GOVT. ACCUMULATORS.

We can quote specie prime for quantities of 12 to 10,000
of most types. Special types made to order.
L.T. Types
H.T. Types H W.
2/6 V. f a. h.w.
120 v. 40 mA. ....
3/6
1/6
6/12 v. 1 a. h.w.
2/9
250 v. 50 mA. .... 3/11
250 v. 80 mA. .... 4/11
Following F.W. (Bridge)
6/12 v. 1 a.
250 v. 80 mA. .... 8/11
3/11
6/12 v. 2 a.
250 v. 250 mA. ..
12/9
6/11
6/12 v. 3 a.
6/6
Contact Cooled
6/12 v. 4 a.
250 v. 80 mA. .... 6/11
12/3
6/12 v. 5 a.
250 v. 75 inA. .... 8/11
14/6
6/12 v 8 a.
F.W. (Bridge)
15/8
6/12 v. 10 a.
25/9
6 12 v. 15 a.
35/9
JACK PLUGS. Standard type complete with 4ft. screened
lead.
1/11 each.

HIGH FIDELITY 10 watt PUSH-PULL AMPLIFTERb

TANNOT RE-ENTRANT

(LEEDS) LTD.,
For addresses and terms see page 131

New Boxed.

EX. GOVT. MAINS TRANSFORMERS
All 200-250 v. 50 c/s input.
Pr. 0-110-200-230.250 v., 275-0.275 v. 100 mA., 6.3 v.
250 v. 60 mA., 6.3 v. 2 a
10/11
300.0-300 v. 60 mA., 6.3 v. 2 a.
11/9

D.C. SUPPLY KITS. Suitable fo- electric trains. Consists
of mains trans. 200-250 v. 50 c.p.s.; 12 v. 1 amp. selenium
rect. (F.W. Bridge); 2 fuseholdera, 2 fuses, change direction
switch, variable speed regulator, partially drilled steel case,

and circuit. Very limited number, 3319.

285.0-265 v. 150 mA., 6.3 v. 11 a., I v. 3 a., 8 v. 3 a. 2911
350-0-350 v. 100 mA., 6.3 v 2 a. 5 v. 2 a.
18/9
350.0-350 v. 160 mA. 6.3 v 5 a., 5 v 3 a.
27,9
400-0-400 v. 250 mA. 5 v. 2 a., 5 v. 2 a.
18/9
450-0-450 v. 250 mA., 6.3 v. 3 a., 6.3 v. 1 a., 5 v. 6 a. 49,9

EX. GOVT. SMOOTHING CHOKES

200 mA. 3-5 11 50 ohms. Partook° 8/9

0.24-26-28 v. 15 amps. A.C. conservative Govt. rating (mark-

ed with D.C. rating after rectification) 69/9. Carr. 15,
0-10-20-25 v. 24 a. (Govt. rating) 79,6. Carr. 15/
AUTO 500 watts 0-215-220-225.230-235-240 v. 29,9.
Carr. 7/6. 50 watts 0-110120-230/250 v. 8/11.

101-,

0072 17/, XB102 10/-,

XA101

XB104

0C44 22/6.

New.

6 9; 60 mA., 5-10 H., 250 ohms 2/11.

Well ventilated, black crackle
Size 14 x 10 x 81m. high.
IDEAL FOR BATTERY CHARGER OR INSTRUMENT CASE, COVER COULD BE USED FOR
AMPLIFIER. Only 818, plus 2/9 post.

EX. GOVT CASES.

tirushed, wadi -Mel cover.

ARDENTE DEAF AID EARPIECES with lead and plug
Brand

100 mA.. 5 H., 100 ohms 3/11: 160 tuA., 10 H., 60 ohms
9/9; 80 mA., 20 B., 900 ohms 5,9: 120 mA., 12 H. 100 ohms
8/9;e50 mA. 50 H., 1000 ohms 6/9; 100 ma.. 10 H. 100
ohm

JUNCTION TRANSISTORS.

6 9.

DolY 156.

BATTERY CHARGING EQUIPMENT
HEAVY DUTY
CHARGER KIT
6/12 v. variable charge
rate up to 6
Consisting of

amps.

Mains

Trans., F.W. (Bridge)
Selenium Rectifier, 0-7
amp. meter,
multi position switch with
knob,
fuses,
fuse holders,

panels, plugs

and circuit. Only 59/6
Post 4/6.

Al. for A.C. Mains 200-250 v. SO s c
Guaranteed 12 months

ASSEMBLED 6v. or 12 v.

Discounts according to quantity.

Trade supplied.

Only 29/9 ea.

Selenium Rectifiers.

Only 5,6 ea h. 3 for 15/- plus 3,6 care.

ASSEMBLED CHARGERS
BATTERY CHARGER KITS
ASSEMBLED
6 v. 1 a.
19/9 Consisting of Mains Transformer
CHARGER
6 V. 2 a.
29/9 F.W. Bridge, Metal Rectifier,
6/12 v. 1 a.
29/9 well ventilated steel case. Fuses,
6/12 v. 2 a.
38/9 fuse -holders, grommets, panels 6 v. Or 12 V. 2 amps.
Fitted
Ammeter
6/12 v. 4 a.
56/9 and circuit. Carr. 2/9 extra.
24/9 and selector plug
Above ready for use with 6 v. or 12 V. 1 amp.
32/9 for 6 v. or 12 v.
mains and output leads. As above, with ammeter
25/9 Louvred
metal
Cases well ventilated and 6 v. 2 amps
31/6 case, finished atfinished in stoved blue 6 v. or 12 V. 2 amps.
42/9 tractive
hammer
hammer. Carr. & pkg. 3/6. 6 v. or 12 V. 2 amps.
blue.
Ready for
(inclusive of ammeter)
53/9 use with mains
CHARGER
6 v. or 12 v. 4 amps.
and output leads.
TRANSFORMERS
6 v. or 12 v. 4 amp. with
Double
Fused.
200-230-250 v. 50 c/s.
variable charge rate selector
0-9-15 v. 11 a.
59/9 Only
12/9 and ammeter
Carr. 3/9.
/
0-9-15 v. 21 a.
15/9
As above, but for
0-9-15 v. 3 a.
16/9
CHARGER AMMETERS
0-9-15 v. 5 a.
19/9 0-1.5 amp., 0-3 amp., 0-4 amp., 3 amp. charging.
0-9-15 v. 6 a.
23/9 0-7 amp., 0-25 amp., 0-60 amp 8/9 Only 59/6. Carr. 3/9

49 9

4 amps.
Fitted Ammeter and
variable charge selector.
Also selector plug for 6 v.
or 12 v. charging. Double
fused.
Well ventilated
steel case with blue
hammer finish. Ready

for use with
mains and

69/9

output leads. Carr. 5/-.
Or Deposit 13/3 and
5 monthly payments of 13/3.
As above but for 6 amp. charging.
4 GNS. Carr.
5/-. Or Deposit 16/and 5 monthly payments of 16/-.

The 6 amp. model only, is slightly store
soiled and is being offered at well below
usual price.

BENTLEY ACOUSTIC CORPORATION LIMITED
The Valve Specialists

38 CHALCOT ROAD, LONDON, N.W.1

Telephone: PRIMROSE 9090

Nearest Underground: Chalk Farm

EXPRESS POSTAL SERVICE! ALL ORDERS DESPATCHED SAME DAY AS RECEIVED.
TELEPHONE AND TELEGRAM ORDERS FOR CASH ON DELIVERY SERVIC. ACCEPTED UP TO 3.30 P.M.
ANY ORDER UP TO LIO INSURED AGAINST DAMAGE IN TRANSIT FOR ONLY 6d. EXTRA. ORDERS OVER E10 INSURED FREE
0A2.. 1716

6/1016

17/6

6AQ5
6AT6

052..
OZ4..
1A5 ..

6)-

8/- 6AU6

1A70T21111

6AV6

IC6 .. 12/8 6086
1D5.. 9/- 6BA8
1136 ..

10/6

1H6GT 11/1L4 .. 6/1LDS
1LN5

51-

5/1N60T 11/-

36
816

8/8
1016

12/7

4/8
7/6
7/6
6BE6
611060 23/8

6BR7

23/3
10/6

1T4..

6BX6

7/-

605G

71CB

2X2..
3A4..

4/6
71-

1135.. 10/-

3A5 ..

1016

3Q4 ..

7/8
9/6
7/6
7/6

357 .. 12/8
3D6.. 5/3Q5GT

384 ..
3V4 ..

5R4GY 17/6
01740
8/8
5V40 11/5Y30
8/-

523 .. 12/8

5240 10/6
6A8 .. 1016AB8
6AC7
13AG5

6AK5
6AL5

10/6
6/8
6/8

8/5/8

12/6

12AU6 28/3

2616

7/6

6Q70

81-

6BW7

804..

V-

6CD60 68/6

12AT6
12AT7

12AU7

7/6

8/-

12AV6 12/7

681.70T 8/-

12AX7 8/12BA6 811211E6 10/-

68Q70T 9/-

12J7GT 10/6

6R70 10/68A7GT 8/8

6U4GT 12/8

613W6

1216

8/-

6P25
6P28

68N7GT 5/8

74

7/6
81-

1114 ..

I2AH8 12/6

6N7 ..

91-

614.16

7/6

9/-

23/3
8LD2O 15/11

6BQ7A 15/-

65116

1115..

184 ..
165 ..

62I9

61150

7/8

614

8/6

6V60
7/6V6GTG 8/.

6X5GT 81-

6/3012 1017B6 .. 21/3
7B7 .. 8/6

125H7 21/3

12K5 17/11

12K7GT 6/8
12K8GT14/12Q7GT 8/8
108A7
128K7
12807
1487

8/6
818

12/8
27/10

8/-

19AQ5 10/6
19506(323/3

6F12
6F13
6F32
6F33

7H7.. 8!767 .. 10/8
7Y4 .. 8/803 .. 5/8
9BW6 15/8

16/8
26/6
28/8
28/6
23/8
23/3

8.17G

1001
10C2
10F1
10F9
1OLD3

6CH6
6E5

1216

12/8
6F1 .. 28/6

6F60

71-

5/6
11/9
10/6
7/6
606.. 6/6
6H8CIT 3/8
6J5G
5/6J6 .. 5/8
61-

6E6GT 8/6E70 5/6K80 8/6K25 19/11
6L1 .. 28/S
81,60

916

61.70T 12/6
61.18
13/-

705..
706..

81-

12/-

28/8
17/8
10/6
8/8

101.011
15/11
10P13 15/8
10F14 19/8
12A6
8/8

12AC6 15/8
12AD6 17/8
12AE6 13,11

20D1
'20E2

2011
20P1
20P3
201'5

26A6G 11/-

261.8GT10/25Z411
9/8
25Z5
10/6

25260 10/27813

19/11

28D7

7/-

30C1

11/-

7/30FL1 10130F5

30L1

30P12
30P16

81-

8/81-

301'L1
35A5

11/6

35W4
3523
3524

7/6
10/6

..
43
500.5

12/6
12/8

2113

351.60T 9/6
618

36Z60T 9/50CD60

38/6

50L6GT 916
53K11 19,11
72
78

80
83

..
..
..
..

4/8
8/6

9/161-

83V .. 12/9

15/15/185BT 3312
185BTA33/2
85A2
15052

..

718

40331.

12/5

807

5763.. 12/6
AC6PEN 7/6
ATP4
5,AZ31
10/AZ41

18/11

BL63

7/8

B36 .. 24/7
CBL31 23/8
CCH35 28/3
CL33
CV63

CY1..
CY31

Dl ..

19/3
10/6
18/7
18/7

D77 ..

5/6

EC54

DAF91
DAF96

8/-

716

EC70
EC92

12/6
13/8

9/-

D041 18/11

DIN 15/-

DF

DF91
DF96
DF97
DH63
DH76
D1177

DK40
DK91
DK92
DK96

15/-

8/9/9151-

6/6
8/8
21/3
7/8
10/6

9/-

D1.66 15/DL68 151DL92
7/6
DL94
7/6
DL96
9/01.810 10/6
DM70
7/6
EA50
2/EA78
903
EABC80 9/-

EAC91

EAF42
EB34
111341

EB91
EBC33
EBC41
EBC81

7/6
9/6
2/6

8/6
5/6
718/8

8/-

EBF80 10/-

EBF8313/11
E131,89

9/8

3/- EBL2I 28/3
D15 .. 10/6- EBL31 28/8
1343.. 17/3

EC62

5/6

ECC31 15/-

ECC32 1018
ECC33

8/6'

ECC34 24/7
ECC35 8/8

ECC81 81ECC82
7/6
ECC8S
8/ECC84
9/8
ECC85
8/8
ECC48 23/11

ECF80 11/8
ECF82 10,8
ECI121 23/3
EC1135

9(8
EC1142 1016
ECH81 91-

ECH83
18/11

ECL80 10/6
ECL82 10/6
ECL83 19/3
EFT? 14/EF36
8/-

EF37A 8/EF39
5/6
EF40 15/EF41
9/8
EF42 11/8
EF50(A) 71-

EF50(E) 5/EF54
EF73
EF80
EF85
EF86
EF89

5110/6
717112/8

fli-

EF91
EF92
EF97

EK32
EL32
EL33
EL34

5)8

5/6
18/3
816

5/8

12/6

15/-

15/12/8

7/-

15/-

EL81

12/6

KTW69 81KTZ41 8/-

El.84

816

KT7.63 10/8

EL85 18/11
EL91
5/EL

KTW62 8/163 ..
M1114

8/9/-

MX.40 15N37
19/11
N78 19/11

EM34

10/-

EMSO

916

N108 19,11

9/8

N308

E3171. ma
EM81
EM84
EN31
EY51

EY83
EY86
EZ40
EZ41
EZ80

EZ8I

10/6

37/-

9/6
16/7
1017/6
7/6

7/71-

F04

15/-

0Z30
0Z39

10'6

GUN 25/11115/11-1

0234 141HABC80
111.23

18/8
10/6

HVR2 20/HVR2A 6/KT2

5/-

Post/Packing charges 6d. por item.

metal rectifiers. volume controls, electrolytic condensers,
transistors, germanium diodes, valve holders, and Hive°
miniature valves, price 8d.

^

28/8

KTW61 81-

9/EL42 13/11
EL41

Latest catalogue of over 1,000 different valves,

Orders over £3, post

KT41
KT44
KT61
KT63
KT66

26/6

E1.38

Terms of bu ineste-Cash with order or C.O.D. only.
free.
C.O.D. 2/6 extra. We are open i(11 personal
shoppers. Mon. -Fri. 8.30-5.30. fiats. 8.30.1 p.m.

KT33C 10/KT36 29/10

also

20/7

N339 29/10
0A70
410681
410071 1410072 17/PAr.C80
1841
PCC84
PCC.85

819/6

P008023/11

PEN46 7/6
PL36
14/PL38
26/6
P1.81
12/6
8/PL82
PL83
9/PL820 18/7
PM24M 21/3
PX4
10/6
PX25 59/8
PY31
16/7

PY32 1711
PY80

7/8

FY82
PY83

9/8

PY8I

9/7/-

PZ30 1911
7/-

QP21
QP25

2313

050 ..
U52..

076..
1)78..

URIC

9/8

UU8

28/6

8/6
8/6
8/8

UY21
UY41
UY86

1618

8/-

14/U281 19 11
U251

U282
1.1301

U399
U339
U404

22/7
23/8

14/-

18/7

86

VP4B 234
91-

VR150/30

W8131

R18.. 141RIO -19/11
8/6
8/6

UBC4I 816
U5C81 11/4
UBF80 9/UBF89 9/6
UCC84 14/7

81161

9/6

UCF80 18/7

TP22
TP25

15/-

SP41
81'61

121-

8U25 MB UCC86
19/6

TYNE 18/3
012/14 12/-

U25 -1711

2/-

UCH42 9/6
1)01181

11/8

UCL82 11/8

UCL83 1918
UF41
IPUF42 12/6
UF80 10/6

104
UF86 17/11
17F85

UF89

9/-

111.41

9/-

7/6
7, -

VP23
6/6
VR105/30

UB41

806..

9/-

VP4(7) 15/-

R12 ..

12/-

8'6

UY1N 18/7

Z77(73:

9/8

143

916

VT501

U16 .. 12/018/20 9/1119.. 3011122.. St1724.. 29/10

PEN383

U45 ..

11.-Lt1Z30 re

PCL84 12/6
PEN45 19/6

1343 ..

26:6

17/8
15,3

28/8

U801 29/10

T41 .. 28/8

PEN 36C
10/6

1.737 ..

UL44

UIA6

01.84
UM4
UM80

035 .. 26/6

19/Q8160/1016

PCC89 14/PCF80 8/PCF82 11/6
PCL82 12/8
PC1.83 11/8

U26 .. 10/U31..
9/6
U33 .. 28/6

9/5,'-

://:

6/X31.. 28/6
X41..

r(1

X63.. 10/X66.. 12/8
X68.. 12/6
17811

14/-

X78.. 21/8
179.. 21/8
XD(1.8) 1118

XFOI

18/-

UrVit 916
XFY34 17/6

1111(1.5) 6/6
Y63 .. 7/6
263 .. 10/6
266

.

Z77 ..

20/-

5/8

All valves new, boxed and subject to makers' full guarantee. First grade goods only, no seconds or rejects. Please
enquire for any type not listed. S.A.E. please.
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D.C. OSCILLOSCOPE

133

SIGNAL GENERATOR
Covering 100 No/s-100 Mc/s. on fundamentals and 100 Mc/s to 200 Mc/a. on harmonics
Metal case 10in. x Olin. x lain., grey hammer finish. Incorporating three miniature
valves and Metal Rectifier. A.C. Mains 200,

A.C. MAINS 200-250 VOLTS
SIMPLIFIED SERVICING

250 v.

PROBLEMS WHEN USING

ulated

' TESTGEAR ' SCOPE

as output indicator. Accuracy plus or minus
2°,0.

Sin. D.C. OSCILLOSCOPE
Engineered to precision standards, this high-grade
instrument is made available at the lowest
possible price, incorporating the essential features
usually associated with luxury instruments.
This "SCOPE" will appeal particularly to Service
Engineers and Amateurs. A high gain, extremely
stable differential

Y -Amplifier

(30

mV/C.M.)

Provides ample sensitivity with A.C. or D.C.

inputs. Especially suitable for mess lament of transistor operating conditions where
maintenance of D.C. levels is of paramount importance. Push-pull X amplifier; Flyback

suppression; Internal Time -base Scan Waveform available for external use; pulse/
output available for checking T.V. Line 0/P Transformers, etc.; Provision for external
X 1/P and CRT. Brightness Modulation. Size 10in. high, 61in. wide, 9in. deep. Wgt.
11}1b. £15/15/- plus P. & P. 7/6, or 30/- deposit, plus P. & P. 7/6 and 12 monthly
payments of 26/6.
FULL 12 MONTHS' GUARANTEE INCLUDING VALVES AND TUBE

ALIGNMENT ANALYSER TYPE MC12
A.C. MAINS, 200/250 volts. Provides:"WOBBULATOR" (SWEPT FREQUENCY)
OPERATION, for FM/TV alignment linear
From
frequency sweep up to 12 Mc/s.
CAPACITANCE
Kc/e.-80 Mc/s.
Two rangea provided
0-60 pf and 0-120 pf. SPECIAL FACILITY enables true resonant frequency of any
tuned set. IF, transformer, etc., to be rapidly
400

MEASUREMENT.

determined.

Cash price 16/19/6 and 5/-

P. & P. H.P. terms, 25/- deposit and 5/-.
P. & P. and 6 monthly payments of 21/6.

CHANNEL TUNER

Or 25/- deposit and 6 monthly payments of
21/6. Post & Packing 5/- extra.

£6/19/6
SIGNAL GENERATOR

Coverage 120 Kc/s-230 Kc/s., 300 Ke/s.900 Ke/s., 900 Kc/s.-2.75 Kc/s., 2.75 Mc/s.
-8.5 Mc/s., 8 Mc/a.-28 Mc/s., 16 Me/s.-56

Mice., 24 Mc/s.-84 Mc/s. Metal cane 10in. x
6tin. x
Size of scale Olin. x 3tin. 2
valves and rectifier A.C. mains 230.250 c.
Internal modulation of 400 c.p.s. to a depth of s

30 per cent. modulated or =modulated R.F.,
Output continuously variable 100 millivolts
C.W. and mod. switch vananle A.F. output
and moving coil output meter. Grey hammer
finish case and white panel.
Accuracy plus or minus 2%.

DA 1 A Or

9/
SIGNAL & PATTERN

25/- &posit and 4 month13.
payments 2116. P. & P. 5/-' extra.

GENERATOR
£611916
Or 25!- deposit. P. & P. 5/ and 6 monthly
payments of 21/6.
Coverage 7.6 Mc/s.-210 Mc/s. In five bands.
all on fundmnentals, slow motion tuning audio
output. 8 vertical and horizontal bars, logging scale. In grey hammer finished case with
carrying handle. Accuracy ±1% A.C. mains
200-250 v.

F.M. TUNER UNIT
Permeability tuned he famous German Manufacturer. Coverage 88-- 100 Mc/s. Complete with ECC65. Size 4in. x 2in, x bin.

25/-

Will tune to all Band I and Band 111
stations. BRAND NEW by famous
manufacturer. Complete with P.C.C.

Internal Modulation of 400 c.p.s.

to a depth of 30%. Modulated or unmodB.F., output continuously variable
100 millivolts C.W. and mod. switch, variable A.F. output. Incorporating magic.eye

THE

Circuit

-

Plus P. & P. 1/6.

16.7 M/c s. I.F. and Discriminator Coil 2/6 pair

84 and P.C.F. 80 valvea (in series).

I.F. 18-19 or 38-38. Also can be modi
tied as an aerial convertor (instructione

2 -TRANSISTOR POCKET RADIO

supplied).
Complete with knobs.
22/6 Plus 3/6 P. & P.

Plus Germanium diode, fully tuneable over medium and long waves. Size 3: in. x
x 111n. Complete set of components including case. 2 transistors and earpiece
(less batteries). Point to point wiring diagram 1/6. (Free with kit).

16/6 V': r.,/,

HEATER TRANSFORMER

To suit the above, 200-250 v., 6/- Plus 1/6. P. & P.

PUSH-PULL OUTPUT STAGE

B.S.R. MONARCH UM with FUL-FI HEAD

Inclusive of transistors with input and output transformers to match 3 ohm speech
coil, suitable for use with the above kit. Complete kit of parts including transistors.
Point to point wiring diagram 1/6. (Free with kit.)

19/6

4 -speed plays 10 records 12in., 10in., or Tin. at It), 33,
45 or 78 r.p.m. Intermixes 71n., 10in. and 12in. records

11.°!7i P. 1/6.

of the same speed. Has manual play position; colour
brown. Dimensions: 1241n. x 10tIn. Space required

above baseboard 4tin., below baseboard %in. Fitted
with Ful-F1 turnover crystal head. £811918. Plum 5/-.
P. & P.

STEREO HEAD £7/19/6 Plus 51. P. & P.

LINE

E.H.T.

TRANSFORMER

With built-in line and width control and winding for EY51. 14 NV. Scan coil, 90'
deflection, on ferrite yokes. Frame O.P. transformer 500 pf. 18 KV. smoothing condenser. Can be used for 14111., Ilin. or 21in. tubes. Complete with circuit diagram.

29/6 ,17.;., P.
Focus Magnet suitable for the above (state tube). 101-. 2/6. P. & P.
171n. PERSPEX MASK 8/8 Plus 2/6 P. & P.

AC DC POCKET MULTI -METER KIT

MAINS TRANSFORMERS
All with tapped primaries 200-250 volts.
0.160, 180, 200 v., 60 ma., 6.3 v. 2 amps., 10'6. 320-0-320 v. 75 ma.. 6.3 v., 2.5 amp.,
5 v., 2 amp.. 10/6. 260-0-280, 80 ma., 6.3 v., 2 amp.. 6.3 v., 1 amp., 1016. Postage
and packing en the above 3/..

8 WATT PUSHPULL AMPLIFIER
COMPLETE WITH CRYSTAL MIKE MID Sin.
LOUDSPEAKER

A.C. mains 200/250 v. Size !Olin. x 6}in.
2lim Incorporating 6 valves. H.F. pen., 2 triodes,
2 output pens., and rectifier. For use with all
makes and types of pick-up and mike. Negative
feedback. Two inputs, mike and gram., and
controls for same. Separate controls for Bass
and Treble lift. Response flat from 40 cycles to
15 Kc/e, ±2 db; 4 db down at 20 Kc/s. Output
8 watts at 5%, total distortion. Noise level 40 db
down, all hum. Output transformer tapped for
3 and 15 ohm speech coils. For use with Std. ot
L.P. records, musical instruments such as Gu.tsr,
eta.

£4.1 9.6

Plus P.

P. 716

Comprising 2in. moving coil meter scale calibrated in A.C./D.C. volts, ohms and milliamps.

Or M. deposit, pine P. 0 P. 7/6 and 4 monthly payments of 23/,

(for ohms zero setting), toggle switch, resistors
and rectifier. Basic movement, 2mA. In grey

RADIO AND T.V. COMPONENTS (ACTON) LTD.

Voltage range A.C./D.C. 0.50. 0-100, 0.250, 0-500.
Milliamps. 0.10, 0-100. Ohms range, 0-10,000
wire -wound pot
Front panel, range switch

hammer finish case.

Built and tested
Plus
7/6 extra.
P. & P. 116.
Point-to-point wiring diagram 1/.. free with kit.

19/6

23, ACTON HIGH STREET, LONDON, W.3
ALL ENQUIRIES S.A.E
GOODS NOT DESPATCHED OUTSIDE U.K.
TERMS OF BUSINESS C.W.O.
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THE

COMPONENT
SPECIALISTS
"FAMILY FOUR"
Our supersensitive T.R.F. Receiver

for home construction.

Covers

Long and Medium Wavebands, is
housed in very smart plastic table

cabinet in Brown or Black. For
A.C. rains 200/250 v. Compre-

instructions
assembly
provided, including practical and
theoretical diagrams, which are
easy to follow and will enable you
to complete this receiver which
will be the envy of your friends.
ALL NECESSARY COMPONENTS ARE BEING OFFERED
FOR LIMITED PERIOD ONLY
hensive

VISIT OUR FULLY EQUIPPED HI-FI SHOWROOM AT TOTTENHAM
COURT ROAD FOR DEMONSTRATIONS OF THE LATEST HI -FIDELITY EQUIPMENT BY ALL LEADING MANUFACTURERS.

i.e., Leak, Quad, Armstrong, Dulci, Ferrograph, Vortexion, Linear, Wharfedale, Grundig, Goodmans, W.B., Rogers, Garrard, Lenco, B.T.H. etc., etc.

A full range of high quality cabinets to suit all purposes is on show, i.e.

"RECORD HOUSING," "W.B.", etc. Enquire about our interesting
part -exchange scheme for personal callers.

THE "SUPERIOR FOUR"

Our superior four -valve receiver A.C.
mains, 200/250 v, M. and Long waves. As
with our very successful "Econ- 4912',7111T,

AT THE REMARKABLE PRICE OF ONLY 79/6, plus 2/6 p.&p.

Instruction book available separately if you wish to study
before purchase at 1/6 post free.

NEW LOOK ECONOMY FOUR
Our very popular three
rectifier
receiver
is now available with a
new De -Luxe cabinet

valve
plus
mains T.R.F.

v th polished Walnut

finish and Cream trimming (as illustrated).
Brief Spec.: Valve lineup 6K7, 6.17, 6V6, and
contact cooled rectifier. Ready
drilled chassis, good quality Sin. loudspeaker, Special Denco
Coils.
Covers Medium and Long Wavebands. Overall
dimensions: I 2in. x 6in. x 5in. high A.C. 200/250 v. Simple
construction with guaranteed results. Easy to follow
practical and theoretical diagrams supplied. All necessary
components, down to the last nut and bolt, are offered at a

SPECIAL INCLUSIVE PRICE OF L5/10/-, plus 5/- p. &
p.
Instruction book available separately 1/6, post free.
Also available with plastic cabinet in IVORY or BROWN
if preferred at ONLY i5/5/-, plus p. & p.

PRINTED CIRCUIT DE -LUXE SUPERHET
Housed in our Standard Economy cream or brown bakelite
cabinet and employing the latest circuitry, assembly
technique and miniature valves. Incorporates ferrite
aerial and covers Medium and Long Wavebands.
All
required components at special inclusive price of 0/1916

(or 5/- extra for new style cabinet) plus 5/- p. & p. Instruction book with full description, itemised price list,
etc., available separate at 1/6 post free.

MULLARD 510 HIGH-FIDELITY AMPLIFIER
Our printed circuit
version of this excellent

with

EAR

amplifier,
ULTRA -LINPUSH-PULL

output stage, giving
an exceptionally high

quality output of 10
watts (max.), Builtin Controls are provided for independent bass

and treble Tone correction to
suit all types of signal
input.
Will match all
crystal or high impedance
magnetic pick-up heads, F.M., A.M. or A.M./F.M. tuners

or tape recorder output. All required components of
best quality to Mullard spec. are offered at a special

inclusive price of £9/9/- plus 3/6 p. & p. Instruction book,
containing full constructional details, theoretical, and
practical wiring diagrams, itemised, price list available
separately at 3/6 post free. This amplifier is also available
ready -built at f12/12/.. H.P. available.

MULLARD TYPE " C "TAPE PRE -AMPLIFIER

omy

Four"

PRINTED
CIRCUIT
CAR
RADIO (for Home Construction)

all

required com-

ponents are sup-

plied.

Valve

line-up: 2 65G7,
6
X5GT and 6

We are proud to be able to offer

V6GT. Chassis
ready drilled.

Cabinet

this New type Car Radio employing

up to the minute circuitry, special

size

x 10in. wide.
depth
Maximum
at base Sin. taperSloping front. Very
ing to 3f in. at top.
attractively finished in light walnut and peach.

Each component brand new and tested prior
to packing. Complete instruction booklet
with practical and theoretical diagrams is
provided. Booklet available at 1/6 post free.
Our price complete L5/15/.. Please add 2/6
P. & C. If preferred, we can supply Cabinet
comprising Cabinet and
Assembly only,
bracket wave -change switch; dial pointer,
drum, pulleys, drive spindle, drive spring
and knobs, at 45/-, plus 2/6 P. & C. N.B.Our parcels are even supplied with sufficient

solder for the job.
MAGNETIC
SUPER
TAPE
SPECIAL ! !!

12 volt valves and transistorised
output stage. The highest degree of
sensitivity is assured by the incorporation of Permeability Tuning
and a tuned R.F. Stage. Covers

Medium

delivery
Famous American Ferrodynamics Acetate Base
High
Quality
Recording Tape.
An enthusiast's

Long

Wavebands.
IS

RE-

and transistor at a Special inclusive

of Only EI2/19/6 plus

Price

3/6

and p.
Instruction booklet
with itemised price list, full description dimensions, etc., available
separately at 3/6 post free.
p.

RECORDING

First

and

NO VIBRATOR PACK

QUIRED. This is a really compact
receiver that will fit any car.
Comprehensive assembly instructions are provided with all necessary components, including valves

THE NEW JASON
FM TUNER
The

latest addition

to the

im-

pressive JASON range, and like

all JASON equipment,

can

be

depended upon for QUALITY,
RELIABILITY and PERFORMANCE.

must." Brand
new (NOT SUE -STANDARD), 7in. 1,200ft.
on plastic spool, 25/-; 7in. 1,800ft. on plastic
spool, 35/-. Professional quality " MYLAR "
Du Pont 7" 1800ft, 46/, 7" 2400ft. 65/, P. free.

THE R.C. 3/4 WATT AMPLIFIER KIT.
Compare the advantages.

Incorpor. cps the very laces; features

Treble,

base AND middle
controls.
For

in

crystal or magnetic
A.C.
pick-up.
200/250

Mains

v.

Valve line-up: 6V6GT. 6SG7 metal
6X5GT. Negative
feedback.
Built
on stove enamelled
steel chassis, measuring only Bin. x 4in. x I lin.
Four engraved cream knobs are included in the

price of the complete kit with all necessary
practical and theoretical diagrams at £4/5/ only, plus 2/6 packing and post or Instruction
Book fully illustrated for If-. Post free. This
amplifier can be supplied assembled, tested.
and ready for use at L5/5/- plus p. & p. Hearing

is believing.
All necessary components, including valves, for this truly
" Hi-Fi " pre -amplifier can be supplied at a special in- POWER PACK. All necessary components for
clusive price of ONLY £I2/9/6, plus 3/6 p. & p. All power pack for above amplifier. 50/- plus 1/6 p. &
components available separately if required, send stamp p. This combination will be the envy of anyone
for price list.
interested in quality recording & reproduction!!!

design to ensure simplicity of

operation and faultless performance. Housed in smart metal shelf
mounting cabinet in pastel green
Built-in
with grey plastic dial.
power supplies enable connection

amplifier or radio fitted
Pick-up sockets, without
complications. Two versions are
available. i.e., Standard or Fringe
Area.
ALL NECESSARY COMPONENTS SUPPLIED AT SPECIAL
to any

with

INCLUSIVE PRICE OF: STANDARD
TUNER
£8/I9/6;
FRINGE
AREA
TUNER

E10/19/6,

both plus 3/6

p. &

p.

Comprehensive Assembly Instructions with full descriptions and
itemised price lists are available
separately
free.

if required at 2/6 post

Full range of JASON equipment available ex -stock

P0000000 000000000000000000000000000000000000000000000000000000K.000000
If not stated, please add postage on orders under (1.

order or C.O.D. (charges extra).

Cash with

CLYNE RADIO LTD
(;)

Our Advantageous H.P. and Credit Sale Terms are available on any single item

over £5. Your enquiries invited. Please print your name and address ! !

Open: Tottenham Court Rd.: 9 a.m. to 6 p.m. Mon. to Fri., Sat. I p.m.
Holloway Road; 9 a.m. to 6 p.m. daily. Thurs. I p.m., Sat. 5.30 p.m.

162 HOLLOWAY ROAD, LONDON, N.7.
18, TOTTENHAM COURT ROAD, W.I.

NORth 6295/6/7.
MUSeum 5929/0095.

I)

(50 yards only from Tottenham Court Road Tube)

All post orders and correspondence to
162 HOLLOWAY ROAD, LONDON, N.7.
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RETURN OF A WINNER !

! !

EXTRA SPECIAL OFFER!!
small three -valve PORTABLE
RECORD-PLAYER AMPLIFIER
mounted on baffle I2x 7in., with High

(Exclusive)
We have been fortunate in obtaining further

A

limited supply of this fine and popular cabinet.
Instantly recognised as being of leading High
Quality manufacturers' stock, this trolley -type
cabinet is finished in polished dark walnut.
Can easily be adapted to accommodate tape
recorder, amplifier, radiogram, etc., etc.
External measurements: 241in. x I 6in. x
29in. The whole is mounted upon " easy run"
castors.

135

Flux 61in. Lou speaker, Valve line-up
ECC83, EL84, EZ80.
Incorporates
separate

and

bass

treble controls.

Max. output 3 watts. Will match all
of high impedance pick-up.
Ready to use, £5/12/6 plus 3/6 P. & P.
types

CABINET
STYLE
finished in two-tone Leatherette.
Will accommodate above Amplifier and Baffle without modifica;
Lion, also most types of Ancillary
Equipment. Overall size 18 x 131
Fitted with carrying
x 81in.
handle, 0/9/6 plus 5/- P. & P.
NEW

Subject to being unsold. LS/19/6.

plus 15/- C. & P.

VERDIK " QUALITY 10." A superb
Hi-Fi amp. and pre -amp. with 10 watt pushpull ultra linear output. Beautifully finished
in grey -green stove enamel. Controls:
OUR PRINTED CIRCUIT F.M. Bass, Treble, Volume and input selecTUNER. This is our printed circuit tion for Radio, Mike, Tape, Std. and
version of the Osram 912 F.M. Tuner L.P. Records. Limited stocks at only
-using T.C.C. printed circuit and con- f14/19/6 plus 7/6 P. & P. (List 20 gns.)

NOTE.

If both items pur-

chased together they will be

--

supplied at a special inclusive

price of 481716 plus 6/6 P. & P.

densers, incorporating 5 valves and two Terms available.

germanium
diodes.

At

black
gold

and

tractive

JUST ARRIVED !!

CABINET SPECIAL !!!

Leading manufacturers' special
cabinetequipment
tape
multi purpose. Will house all

dial,

with
gold
escutcheon
Dial

your portable tape or record

only 5 x 2in.
Osram F.M.
booklet plus our additional instructions
and individually priced components

up to 8in. or 10in. x 6in.
I 8in. x I 6in. x 14in.
Size

plete parcel of components' (even the
solder!) at E8/8/- plus 2/6 P. & P.
Alignment service available if required.

lockable clips. (Keys supplied.)
Brand new in original packing.

plate.

aperture

playing

equipment,

Dark green
chrome carrying handles and
fitted detachable lid with

rexine covered,

list -2/6 post free or absolutely com-

PRICE ONLY 75/-

We are demonstrating at both branches.

part

Latest COLLARO STUDIO TAPE

professional job!

TRANSCRIPTOR.

speaker

packing

plus

NEW!

" ROLEX " SPECIAL HEAVY
DUTY MAINS/BATTERY AMPLI-

FIER. Very smart unit housed in gred
crackle finish case with chrome any
cream fittings. For use on A.C. mains
200/250 v. or 6 v. D.C. battery. Valve

last -

"'"-ADVANCE ANNOUNCEMENT!

TWO NEW COMPETITIVELY
PRiCED TAPE RECORDER KITS
NOW READY !
Both 3 watts output, printed circuit

5/ -

A truly

construction,
EL84,

at ONLY 35/-

P. & P.

EF86
EM84

guineas. Supplied with B.S.R. single speed deck, total 20 guineas.
N.B. These are Kits, amplifier supplied

unassembled. Full assembly

instructions are included. Please add
7/6 for packing and carriage. All parts
available separately. Full details on
application.

plete with full assembly instructions

valve line-up
EZ80 end

Cabinet. Supplied with latest COLLARD
Studio 3 -speed deck. Total price 25

Employs the famous Acorn -type
954 valve. P.11 necessary components can be supplied complus 2/-

Send 2!- for point-to-

point wiring diagram and price list.

ECC83,

recording iadicator. Latest 9" x4" High
Flux Speaker. Complete with Tape and
empty Spool, and Acos 39-1 stick mike
Attractive two-tone
with stand.

Provision is also made for the
addition of two extra valve stages.

match 4, 8, 16, 250 and 500 ohm speaker
systems.
Ideal for P.A. work, etc.
Size: I31in. x 81in. x 71in. Mike and
gram inputs with separate gain controls,

SPEAKER BARGAINS

Goodmans 8in. x 2iin., 3 ohms, 25/ plus 1/6 P. & P. 10in. Elac High Flux

SUPER PERSONAL PORTABLE.

ohm, 39/6 plus 2/6 P. & P. 8in.
Celestion High Flux 3 ohm, 32/6 plus
2/- P. & P. 4in. Plessey Tweeter, 15/ plus 1/6 P. & P. R. & A. Type 9120,

A wonderful little set that you can take

PUSH-PULL AMPLIFIER
By famous manufacturer

£6/19/6 plus 3/6 P. & P. whilst stocks

FOR THE CONSTRUCTOR

line-up: 6SK7, 6SN7, 6SL7, 2-6V6, 6X5

A SPECIAL HIGH QUALITY

Stereo Head and Sapphire Styli. Brand
New and Fully G'teed.
ONLY

World-wide
SUPER I -VALVE SHORT-WAVE RADIO.
coverage at rno.:t reasonable cost. Covers 40-100 metres with
the coil supplied. Can be extended to cover 10-100 metres.

and 629C vibrator. 20 watts output to

tone control, Brand new, fully guaranteed. ONLY E15/15/-, plus 7/6 P. & P.

H.P. facilities.
E.M.I. 4 -SPEED STEREO SINGLE
RECORD UNIT. Complete with

carriage.

and

(Limited quantity).

motors, 3 speed: I8, 31, 71 i.p.s., takes 7in. spools.
Push-button controls. E15/15/- plus 5/P. & P. Usual H.P. facilities.
3

RECORD PLAYERS

Full range of changers, single play-

ers, transcription units at usual
competitive prices.
Interesting

3

anywhere. Ideal for camping, picnics, etc.
Detachable aerial rod supplied. Covers
Medium waveband 200-500 metres. Can
be built in approx. hour. All necessary
components available at the following
SPECIAL INCLUSIVE PRICES: I -valve

Mk. II, I2in., 10-12 watts,
12,000 gauss, 55/- plus 3/6

I

3

P.

ohm,
&

P.

R. & A. Type 8120, Mk. II, I2in., 10-12
watts, 3 ohm, 10,000 gauss, 39/6 plus
3/6 P. & P. I2in. Bakers Selhurst, 15

Su per 2 -valve
version ONLY 35/-.
version ONLY 41/, Plus 2/- P. & P.

15
watts, 30-14,000 c.p.s.,
ohms,
E4/10/- plus 3/6 P. & P. All the above
brand new and fully guaranteed.

Send for point-to-point wiring diagram
and parts price list 2/- post free. Extra
for use with the above DLRS balanced
armature headphones, 7/6 pair.

Limited stocks only of this really
wonderful quality amplifier employing 4
valves: 2-EL84, ECC83, EZ80. Separate
Bass and Treble Controls mounted with

Volume Control upon loose panel with
flying leads.
Excellent quality components employed throughout. Overall
dimensions: (Main chassis) I21in. x 4in.
x 5in. high. Control panel: 6in. x
Input to match standard high impedance

crystal or magnetic pick-up.
approx.

8

watts

max.

Output

TWO -TRANSISTOR PERSONAL PORTABLE. This is an
amazing little receiver with built-in aerial, and small enough
to be held in the palm of the hand.
Medium wave reception at wonderful

SUPER TRANSISTOR/CRYSTAL

standard High Resistance earphone at ONLY 62/6. Plus

aid ear piece for above,

Our amazing extra
RECEIVER.
sensitive transistor/crystal receiver for
with
built-in ferrite
stations,
local
volume. Supplied with drilled chassis aerial, can be supplied for home
and colour coded components. Easily contraction at ONLY 27/6 for all
assembled with the aid of the easy -to - necessary components inc. pen torch
follow assembly instructions provided. batt. P. & P. 2/- extra. Simple to conTotal cost of all necessary components, struct, excellent in performance, most
including transistors, Deaf -aid type attractive in appearance.
Instruction
earpiece, wiring wire and even solder. envelope available separately if reONLY 69/6 or complete with single quired at 1/- post free. Suitable Deaf -

P. & P. Parts price list and Easy Lay -out Plans 2/- post free.

WHILST

1/6

12/6.

STOCKS LAST ONLY £6/19/6, plus
3!6 P. & P.

DECCA
PORTABLE AMPLIFIER.
As
supplied
in
famous DECCAMATIC III. Com-

plete with small cream knobs.
Full

range

tone

and

volume

controls. Employs ECL82 valve.
Size 3 x 33 x 8iin. Only 59/6
plus 2/6 P. & P.
NOTE.

SPECIAL CELESTION 8

x

elliptical high flux loudspeaker 30/- plus 1/- P. & P.
6in.

VERY ATTRACTIVE PORTABLE CABINET in Red and

White polka dot for accommodating the above items and ancillary
equipment, 75/- plus SI- P. & P.
Supplied post free if all above items purchased together.

CLYNE RADIO LTD.
162 Holloway Road, London, N.7,
and

18 Tottenham Court Road, London, W.I

SEE OVER

FOR MORE

BARGAINS*
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JASON TEST EQUIPMENT

A COMPACT TEST METER

The following equipment of top quality is now available for home construction.

AUDIO GENERATOR AGIO.

Covers
from 10 c/s. to 100 Kc/s. in four ranges. Max.
output 10 volts. Min output 100 microvolts.

Square wave output with excellent rise time
makes this generator very useful for checking
all Audio equipment. Housed in attractive

metal shelf mounting case measuring I 14in. x
6f in. x 54in. high. All necessary components
available, including valves, at a Special Price
of E14/5/-, plus 3/6 p. & p.
Fully descriptive booklet with comprehensive
assembly instructions available at 2/- post free.

OSCILLOSCOPE OG10. This is a general purpose Oscilloscope based on a
" Mullard " circuit employing a DG7-32 Sin. cathode-ray tube. A sensitivity of
100 microvolts per c.m. with a band width of 2 cis. to 2.5 me/s. makes this a useful
unit for T.V. servicing as well as audio amplifier checking. Housed in smart
met.' case complete with carrying handle. All necessary components available,
including valves, at a Special Price of £22/I0/- plus 5/- p. and p. Fully descriptive

booklet with comprehensive assembly instructions available separately at 3/6
post free.

CLYNE CATHODE RAY OSCILLOSCOPE
for Home Construction
The latest addition to our com-

prehensive stocks of quality equipment for the constructor. This is
an exceptionally sound and robust

instrument of the most versatile
type, that will be a boon to the

seriously minded amateur, serviceman or constructor. Specifications:
8 -Range Time Base, switched from
20 cis. to 160 Kc/s. Y -Plate Amplifier has a sensitivity of 50 mV. and
frequency response of 20 c/s to
600 Kc/s with a gain of 150. A call-

brau ig voltage of 6.3 v. 50 cis

Employs ECR30 21in.
Cathode Ray Tube and 4 valves:
I/EZ35, 6X5.
Controls: X -shift, Y -shift, Focus,
I/EF91,

Width, Brilliance. ON/OFF. Time
Base Frequency (Fine), Time Base Frequency (Course).

Sync. Selector.

Sync.

Amplitude. Y -input Selector. X -input Selector. Amplifier Gain. Operates from
200/250 v. or
for the construction
of this wonderful instrument, including comprehensive assembly instructions,
available at a SPECIAL INCLUSIVE PRICE OF ONLY E12/19/6 plus 5/- carriage.
and packing.

A.M. GRAM CHASSIS SPECIAL! (By famous manufacturer)

This special offer chassis is being offered for a limited period only and represents
the best possible value for money. Spec.: 3 wavebands, Long, Medium and Short.

5 miniature valves -6C7, 6F15, 6LD20, NI08, UI07. Attractive vertical glass
dial (13in. x 31 in.) in red, green and gold on black background. Two -speed
dial drive. Full range tone control. Output approx. 4 watts to match 3 ohm
speaker. For A.C. mains 110/250 v. Overall size I3in. x 61in. x 64in. high.
WHILST STOCKS LAST, E7/19/6 ONLY, plus 7/6 P. & P.

VALVES. We have perhaps the most up-to-date valve stocks in the trade.

New imported valve types fully guaranteed and P.T. paid and all the usual surplus

types at special prices. We also carry a comprehensive stock of all B.V.A. types
at current list prices. Send stamp for NEW list now available. Note: Certain
American special purpose types can be supplied.

test meter (500
microamp basic movement) covering the following ranges: A.C./
D.C. voltage: 0-10 v., 0-50 v. and
multi -range

0-500 v. Current: D.C. 0-10
mA., 0-50 mA. and 0-500 mA.

Resistance (on internal battery)
2 K.ohm to 100K.ohm. Housed
in a smart grey stove enamelled

Enquiries invited.

12

CHANNEL

T.V.

to 2.5 Mc/s.

7/6 ea.

STAN DARDBRIMAR

TS8

18/6 ea.

OC 16 Power 3 watt
0C44

54/- ea.

0071

10j- ea.

MULLARD

18/6 ea.

oughly

12/6 ea.
18/6 ea.

V6/2R R.F. up to 4 Mc/s
V6/4R R.F. 4-8 Mc/s.
V6/8R R.F. up to 8 Mc/s.

23i- ea.
26/- ea.

V10/15A

12/- ea.

V15/10P (Power)

I5/- ea.

reliable,

accurate

in-

strument.

NOTE: Meter is supplied with

calibrated scale fitted, and all
components, including shunt, are
prepared for immediate soldering
into position. Comprehensive
assembly instructions with practical and theoretical diagrams are
supplied together with all neces-

0072

14/6 ea.

27/- pr.

OC/72 matched pair

NEWMARKET

19/6 ea.

Audio

MAZDA

sary components at a SPECIAL

XAI04 R.F. up to 6 Mc/s.

INCLUSIVE PRICE OF ONLY
59/6 plus 1/6 P. & P. The in-

18/ -ea.
XA103 R.F. up to 4 Mc/s
15/- ea.
XBIO4 Audio up to I Mc/s. 10/- ea.

struction envelope

Attractive discounts for bulk pur-

PRECISION TEST METER

chases. Let us have your enquiries.
(ALL POST FREE)

is available
separately if required at 1/6 p. free.

(To build yourself)
Nineteen ranges, D.C./A.C. Current and resistance. Designed and

produced for us by the famous

Pullin Company. All necessary
components at Special Inclusive
Price of only E5/19/6 plus 2/6
P. & P. Illustrated leaflet with full
description available on request.

CABY UNIVERSAL
TEST METERS

pocket-size multi -range
test meters are of excellent
quality and cover all the most useful ranges (A.C. Volts, D.C. Volts,
resistance and current). Supplied
complete with test prods, inThese

struction book and batteries.

E4/17/6

Model

(10,000 ohms per

B.20

volt) E6/10/..
Plus P. & P. 3/6 on each.
Fully detailed and illustrated
leaflet available on request.

ALFA POCKET TESTMETER
A most versatile test meter covering 15 ranges.

3,333 o.p.v. basic

movement. Ohms ranges: 0-20K,
0-2 Meg. Volts: A.C. and D.C.
6 v., 12 v., 60 v., 300 v. 1,200 v.
Current: D.C. 300 microamps,
30 mA., 300 mA. Size only 31 in.
x 5in. x I fin. overall. Supplied

complete with instructions and
test prods.

ONLY £5/19/6 plus

2/6 P. & P.

ONLY at f19/191-, plus 7/6 P. & P.
DLR5
BALANCED ARMA-

METERS. We carry large stocks of
Meters from 25 microamps to 1,500
v. A few of the most popular types
are: 25 microamps 2f in. Flush
Round, 65/-; 100 microamps 2f in.
Flush Round Moving Coil at 45/-;
500 microamps 2in. Flush Round
Moving Coil at 18/6;
mA. 2in.
Flush Square Moving Coil "Elliott"
1954 manf., 25/-; 50 mA. 2in. Flush
I

Square Moving Coil 8/6;
2,4 in.

Flush

Round

I

mA.

35/-.

Send

to quote for

special

stamp for complete list. We shall
be

pleased

meters to your own specification.

AERIAL TUNING UNIT

made ex-W.D.
unit contains a host of useful components including: I mA. 2in. flush
round MiC meter,
mA. Westinghouse full -wave meter rectifier,
5 -pole 5 -way
heavy-duty silver
plated wavechange switch,
Sin.
dia. silver plated rotary tuning indicator, 350 pF tuning condenser
I

with insulated coupler and 34in.

calibrated dial (0-180 deg.) etc.,
etc. Contained in strong metal
carrying case 9in x 9in. x 8in.

with hinged lid.
5/- C. & P.

ONLY 27/6 plus

No. 38 AFV WALKIE-TALKIE.

A wonderful offer. This famous
unit, with relay
operated SEND/RECEIVE switch,
trans -receiver

covering 7.4-9 Mcis band, range approx. 5 miles. Good condition.
ONLY 22/6 plus 2/6 P. & P. per unit
(less accessories). Quantity Export

inquiries welcomed.

HEADSET
TURE HEADPHONES. Com- AMPLIVOX
(Not surplus.) As used
TURRET 3 -SECTION WHIP AERIALS. Ideal plete with headband and leads, SPECIAL.
in up-to-date ships, aircraft etc.

valves. Complete
with
coils:
Band
Channels I to S.
Band III Channels 8 to 1 I. In
manufacturers original
I

E3 each or L5/10". pair.
(Both above plus 2/6 P. & P.)
key.

WIRING WIRE.

5

coils

plus 1/6 P. & P

10 yards

each in different colours contained in
cellophane bag, 51- plus 9d. postage.

TRANSFORMER SPECIAL.

Sup-

erior quality half shrouded drop thro'

carton. Fu ly guaranteed at only 39/6 Mains Transformer. Input 200/250 v.
plus 2/6 P. & P.
Output 350-0-350 v 80 mA.: 6.3 v.
amps. 5 v. 2 amps. Ex -equipment but
ACOS MIC 39-I. Crystal stick micro- 3
ONLY 9/6 plus 1!.phone with stand.
List price 5gns. guaranteed 0.K
P.
&P
Our price 39/6 plus 1/6 P & P.
8in. LOUDSPEAKER. Ex -equip. as
DEAF AID TYPE EARPIECES. new. Less transformer 3 ohm speech
Standard magnetic type complete with coil In attractive cloth covered cabinet.
lead and plug. As new. ONLY 12/6 Ideal for extension speaker.
22/6 plus
1/6 P. & P

BARGAIN! REPLACEMENT PICK-UP INSERTS. All brand new and fully
Complete with Sapphire Styli. PHONOFLUID 21/- each.
B.S.R. TC8 (less bracket) IS/. each. B.S.R. Hi -G with bracket, 18/. each.
B.S.R. Hi -G (less bracket) I Si- each. E. V. POWER POINT in Garrard plug-

guaranteed.

in shell, 18/6 each.

WHITE SPOT, R.F. up

0073
0077

throughout, resulting in a thor-

TUNER (By famous manufacturer). for fishing rods, etc. Each section 4ft. 7/6 pair, plus 1/6 P. & P.
Brand new, NOT sur- ONLY 7/6 set, plus 2i6 P. & P.
HIGH IMPEDANCE LIGHTplus or ex -equipment. EX-W.D. DON MK. V FIELD WEIGHT
HEADPHONES.
35 Mc/s.
I.F. PCC 84 TELEPHONE SET. Complete with Brand new imported
type 4000
de and PCF 80 handset, buzzer, hand generator, morse ohms. Complete with leads,
15/ -

plus 1/- P. & P.

RED SPOT (Audio/Experimental
Application)
5/- ea.

0C45 R.F. up to 6 Mc/s 18/6 ea.
10/- ea.
0070

RE -GUNNED CATHODE RAY TUBES. (As new.) Guaranteed 12 months. EVERSHED AND VIGNOLES
BRIDGE MEGGERS. Series 2.
I2in., I4in., and ISin., E5/10/-; I7in., E6; 2Iin., £711916, plus 10/- c. and p.
250 v. Perfect and complete with
leather carrying case.
FEW

* BARGAIN CORNER *

-TRANSISTORS H!-

SURPLUS-P.N.P.

case measuring 34 in x 7in. x
I/in. overall. Brand new best
quality components and High
Stability resistors are used

is

provided.
2/ECF80,

FOR HOME CONSTRUCTION. This is a very sensitive

E. V. CARTRIDGE only 11/6 each.

All plus 9d. P. & P.

Excel ent quality super lightweigh

low impedance magnetic head
phones complete with button micro
phone attached and plastic ear
moulds. Absolutely brand new.
45/- pair. Plus 1/6 P. & P.

ALLAN DOUGLAS ELECTRONIC ORGAN

Readers will no doubt be pleased to know that our working model
of this amazing organ for home construction, may now be heard
and seen, at our Hi-Fi Showroom in Tottenham Court Road, W.I.
For the benefit of constructors all components, keyboards, chokes,

etc. are available ready made.

Full constructional details are

available in book form at IS/- plus 1/6 p. and p. We shall be happy

to forward a complete price list on receipt of a stamp.
address all organ enquiries for the attention of Mr. L.

CLYNE RADIO LTD.
162 Holloway Road, London, N.7
and

18 Tottenham Court Road, London, W.I.

Please

Roche.

ALSO
SEE

F4 :F
134
135
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25,000 OHMS PER VOLT
TESTMETER
by TRIPLETT of America.
Size
790690611n., and incorporates a uniuqe
tilting bakelite container size 64 x 34in.,
which has two meters, a 25,000 ohms per
volt moving coil for D.C. measurements,
Made

and a find grade moving iron for A.C. Reads
Resistance up to 40 Megohms, A.C. & D.C.
volts to 1,000, D.C. current to 260 mA., and
also has 0-50 Microamps range Facilities for
measuring Condenser Capacity, etc., and
Audio Output. Completely portable, with
protective face cover. Complete with leads,
batteries, and instructions. Fully reconditioned. ONLY gloao,- (Post. etc., 3/6).
CANADIAN MOVING COIL PHONES.

Low -resistance

fitted noise -excluding chamois ear muffs, and leather
covered head -band. Lead terminates to Jack plug.
BRAND NEW. ONLY 19/6 (Post 1/6).

137

UNIVERSAL AVOMETER 34
RANGE MODEL D
Ex -Air Ministry, but thoroughly reconditioned and
checked. Supplied with internal batteries and Instructions. Cover. ranges as follows:
D.C.
VOLTS
150 mV.

300 mV.
1.5 v.
3 v.
15 v.
30 v.
150 v.
300 v.
750 v.
1,500 v.

A.C.

VOLTS
7.5 v.
15 v.
75 v.
150 v,
300 v.
600 v.
750 v.
1,500 v.

D.C.

A.C.

Current

Current

15 mA.
30 mA.
150 mA.
300 mA.
1.5 amp.
3 amp.
15 amp.
30 amp.

75 mA.
150 mA.
750 mA.
1.5 amp.
7.5 amp.
15 amp.

Resistance

1,0000
10,0000
ONLY 28/19/6 (Postage, etc.. 3/6).

HETERODYNE FREQUENCY
METERS TYPE LMI4

CARRzING CASES, solid

leather BRAND NEW.
Internal dimensions 81 in. H. x Olin. W. x 49 in. D.
Fitted lock and key, and shoulder strap. Ideal for Teat
Instrument, Camera and accessories, etc. (ELY 35/.

(postage 2/-1.

POWER UNITS TYPE 234

AMPLIFIER N24

Primary 200/250 v. 50 cycles. Outputs of 260 v. 100 mA.,
and 6.3 v. 4 amps. Fitted double smoothing. For normal
rack mounting (or bench use) having grey front panel size
19in. x 71n. BRAND NEW. ONLY 59/6 (carriage,
etc.. 7/6).

CRYSTAL CALIBRATOR No. 10
A superb Crystal Controlled
Wavemeter lust released

Frequency range 125-20,000 kc/s. in 2 bands. This is the
United States Navy 'hod& of the well-known BC.221
Frequency Meter, but have many additional features which
Increase their usefulness. Voltage stabilisation circuits

and Crystal control ensure extreme accuracy, and In
addition they are fitted with an Internal Modulation
sw tat to allow use as a Signal Generator. Size only
.n.

8.n. x 81.1n.

Full Information on request.

RCA Bin. P.M. SPEAKER

by the Ministry of Supply.
Has directly calibrated dial

Utilises

4

valves,

1 each 1Z4G, 6V60, 6J7G, 6J50

and high quality components such as " C" Core Transformers and Block Paper Smoothing Condensers. A.C.
Mains Pack for nominal 110/230 volts. Provision for
600 ohms or High Impedance Input. Output to 600
ohm Line. For normal use only requires changing Output
Transformer. Output approximately 4 watt. Designed
for Standard Rack Mounting, having grey front panel
sloe 19in. x 71n. All connections to rear panel, front
having " On/Off " Switch.
Gain Control, Indicator
Light. Fuses and Valves Inspection Panel. BRAND
NEW IN MAKER'S PACKING. ONLY 24/6/6 (car-

riage 10/6).

for nominal coverage of
1.5-10.0 Mc/s. but may

actually be used from 500
kc/s.

up

to

30

Mc/e.

" Q FIVER " COM-

Complete with 500 W.

MAND RECEIVER.
The famous American
BC 453 covering 190550 he/s. I.Fa being
Complete
85 he/.

Crystal, 2 valves type ITS,
1 or 1R5 and 1 of CV286
(Neon Stabiliser), and Instruction Book. Size 71n.
x 74in. x 4in., weight 51b.
Used but in first clam
condition. ONLY £211916.

Ca T. 3/6.
14 VOLTS AMERICAN DYNAMOTOR. Delivers 220 volts
Ideal for running
Size
54
x
34in.
diameter.
at 100 mills.

Radio and Electric Shaver, etc., from car battery. ONLY

32/6.
EHT TRANSFORMERS. 5.5 kV. (Rect.) with 2 v. I a.,
72/6. 7 kV. (Rect.) with 2 v. la.. 89/6. 2.5 kV. (Rect.)
with 2.0.2 v. 1.1 a., 2-0-2 v. 2 a. (for VCR 97 tube, etc.),

47'6 (Postage 2'- per trans.).
8 v. VIBRATOR PACKI. Output approx. 130 v. at
30 mA., fully altered and smoothed. C hoplete, ONLY
12'6. (Pore 213 1

with all 6 valves and

In heavy black crackled metal case, designed for use
with AR 88 Receiver, or any set with 3 Ohms Output.
BRAND NEW IN MAKERS' CARTONS ONLY 45/ (Poet 3/8).

Frequency

coverage 75.150 kc/s. and 1.2.30 MO. ONLY 250
(carriage 25/4.

OSCILLOSCOPE No. II

HIGH FREQUENCY A.C. VOLTMETER

The renowned American set designed by Collins for static

or mobile use. Coverage 1.5.12.0 Mc/e. in 3 bands.
Complete with all 7 valves. Power required 12 v. L.T.
and 225 v. H.T. Size Ilin. x 13in. x Ilin., In black
crackled case. IN NEW CONDITION. ONLY 510/10/ (carriage 15/-1.

PER VOLT

Iran Instrument with
61n. Mirror Scale, read-

TESTMETER

A.C. at 400 and 1,2002,400 cycles. In sub-

This latest Cahy model
is a handy pocket sized

ing up to 150 volts
stantial Oak case with
removable lid, overall
size 84inx.8f in.x 54in.
Recently made for the

teeter 151 in. x 311n. x
2f in.
Reads low D.C.

voltages at 10,000 ohms

Ministry,
by
Everett Edgcumbe,
Air

and in perfect order.
Brand New& Unused.

ONLY 57/10/, Can
also be supplied for

50 cycles, use either
0-150 or 0.300 volts.
Normal primary, delivering 30 v. 2 amps., which is tapped to obtain 3 v., 4 v.,
5 v., 6 v., 8 v.. 9 v., 10 v.. 12 v., 15 v., 18 v., 20 v., 24 v.
ONLY 20/-. (Post 2/6.1

(Poet 3/6).

10,000 OHMS

A First Grade Moving

TAPPED TRANSFORMER.

IN MAKER'S CARTONS. ONLY 89/6

TCS RECEIVERS

AR88 LF RECEIVERS
Reconditioned as new, and in perfect order.

circuit. Sim 11 x 54 x
Sin. BRAND NEW

Made by A. C. Cossor. Incorporates Hard Valve Time
Base with speeds of 1.6-40 milliseconds, but simply

converted to produce 3 cycles per second to 30 kels.
Controls include Fine and Coarse Gain, Brightness, Focue,
X and Y shifts. Has Power Pack for nominal 115 v.
and 230 v. A.C.. with adequate fuse protection. Employs

nth. tube type ACRIO. Grey and black engraved front
panel, size 19in. x 7in. For standard rack use if required,
depth of unit being 12in. In steel transit case as illustrated. Complete with leads and suggested modiflcation
data. BRAND NEW. ONLY 212/10/- (carriage 15/-1.

per volt, up to 1,000 v.
A.C. and D.C. at 4,000
omv.
Resistance to
20 mega., D.C. current
to 250 milliampe, and
also Decibels. Complete

Book..
with Test Leads, Batteries,ONLYand
Instruction

611-

Manufactured
Will pro eide true

MAINS ISOLATING TRANSFORMER.

by Vortemou.

Fully shrouded.

1:1 Ratio from nominal 230 v. Primary. Rated at
100 watts. BRAND NEW. ONLY 22/6 Poet 2/6).

Cash with order please, and print name and address clearly

PLEASE ADD POSTAGE OR CARRIAGE COSTS ON ALL ITEMS

HARRIS ELECTRONICS

(LONDON) LTD.
Radio Corner, 138 Gray's Inn Road, London, W.C.1. Phone: TERMINUS 7937
Open until 1 p.m. Saturdays.

We are 2 mins. from High Holborn (Chancery Lane Station) and 5 mins. by bus from King's Cross
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REPLACEMENT RE -BUILT T.V. TUBES
19 weekly payments of 8/6.

extra).
Automatic
solder feed including

heaters, etc., giving the high standard required for long picture life,
quality and value. Carr. and ins. 15/6.
EXPRESS DESPATCH SERVICE

Please 'phone to confirm tube in stock. Send Telegraph Money Order.
Tube despatched passenger train same day. This service only available
with remittance by a Telegraph Money Order and cash sales -not terms.

£8.10.0

MODERN 17" T.V. CHASSIS
COMPLETE 6i. WORKING

24 Gns.
or Terms

15/3 Initial Payment. Balance at 14/3 for 35 weeks.
or 29/6 Initial Payment. Balance at 25/6 for 19 weeks.
Ins., Carr. 25/-. (Must be paid with Init. Payment.)

Plessey.
holders.

cuit incl.

I.F.'s 10.5 Me/s. vision. Eight valve
Less valves. Size 81 x 5 x 41in. Cir-

The tuner unit plugs directly into

this chassis. P. & P. 2/6.

9'6

A CHASSIS IS FOR SPARES
ALL THIS FOR ONLY
56 Resist., incl. 7 variable. Controls. Condensers, incl. electrolytics. Coils. 7 I.F. and
R.E. trans., 14 valve holders. 9 B7G, 5 B5G,
3

octal,

4

trans., mains, 0 -PP -Line -Frame.

Chokes 250 ma. Metal rec., 300 volt 250 m.a.

Fuse panel, scanning coils, focus magnet.
Plugs, sockets, switch, chassis, screws, tag

I.F. strip in separate power pack
can be used without dismantling. Chassis
strips, etc.

TIMEBASE 2/9

Containing scanning coils, line transformer,
etc. Less valves. Drawings free with order.
P. & P. 2/6.

R.F. E.H.T. COIL 7/9

have been used but were working when stored.
Seven pages of circuits and instructions showing position of each component. Carriage 10/6.

60/40

solder

and

spare parts. It is a

tool for electronic soldering or car wiring.

Revolutionary in design. Instantly ready sfor
use and cannot bum. In light metal case with
full instructions for use. Post 3/6.

TRANSFORMERS
MAINS TRANSFORMERS 7/9

Primary 200-250. Secondary 300 0 300.
a: 3.3 amps. Post and packing 2/9.

SUPER

CHASSIS

79'6

T.V. AERIALS

6

Secondary 0-100-250.

superhet
chassis including 8in.
Five -valve

150

ma. Suitable for small amplifiers using two
series of valves.
Size 21 x llin. Post and
packing 1/9.

MAINS AUTO 0-205-225-245 v. at 300 m.a
8/9

Isolated windings of 6.3 v. at 2-6 amp., 6.3
volt at 3-6 amp., 2 v. at 1-4 amp. P. & 1'.
3/9.

MAINS TRANSFORMERS 3/9
Primary 200-250. Secondary 250-0-250.
v. v. at 3 amp., 5 v. at 2 amp. P. & P. 2/9.

6.

FRAME OUTPUT TRANSFORMERS
1/9
500 ohms primary. 18 ohms secondary.
P. 1/6.

P.

&

HEATER TRANSFORMERS 3/9

2-1 ratio. Auto trans., 2 v. to 4 v., 3 watt-..
P. & P. 1/9
.

HEATER TRANSFORMER 12/9

12 volt at A amp. 0-200-250 primary.

P.

P. 1/9.

7-10 KV.R.F. Frequency approx. 22 Kc/s.
Uses 6V6 or P61 as osc. Suitable for Ultra
model V600, 700 and many other sets or replacing E.H.T. mains transformers.
Ideal
when using a larger tube. Size 4} x 2in. dia.
Base 4 x 4) in Circuit drawings available with
order. P. & P. 2/6.
For all I.T.A. channels. Outdoor or loft. Three
clernent§'F Pr.& P. 2/6.

a 201t. reel of Ersin

Primary 200-250.

As above with 14in. tube, complete and working, 519/19/-.

SOUND/VISION AND I.F. STRIP 7/9

for 200/250 v., 10/ -

MAINS TRANSFORMER 5/9

Latest chassis including 17in. tube. Permanent magnet speaker, 13 -channel turret tuner (any two
selected channels fitted). Other channels supplied on request at 7/6 each. 13 valves. Chassis and
valves guaranteed for three months. C.R.T. for 12 months full guarantee. Sound I.F. 19.5 Mc/s.
Vision 16 Mc/s. A.C. only.
Ready and working to fit into your own cabinet. Carr. and ins. 25/-.

SOUND/VISION AND I.F. STRIP 2/9
Complete sound and vision strip.
Salvaged.
Eight valve holders. Less valves. I.F.'s 1619 Mc/s. Size 81 x 41 x 41in. Drawings free
with order. P. & P. 2/6.

1216

adaptor

v.

All sizes except 10in. Completely rebuilt gun assembly, new cathode,

PRICE

(special

OR Yours for 8/6 initial payment (plus Carr. & Ins.) and

12 months full guarantee
CASH

SOLO SOLDERING TOOL
110 v., 6 v. or 12

EY 51 ISOLATION TRANSFORMERS
7KV 5/9

1-1 ratio. Isolation trans. for 6.3 v. tub,
P. & P. 1/9.
O.P. TRANSFORMERS 1/3
Standard size. 2-5 ohms. Post and packing
1/-. 20 for $t P. & P. 5/6.

Four control knobs

SMOOTHING CHOKE 250 mA 5/9

switch).

2nd 40 ohms. D.C. Res. New. P. & P. 1/6.

co -ax cable fitted. Post 1/9.

Four wavebands with position for gram. P.U.
and extension speaker. A.C. Ins., carr. 5/6.

Single dipole B.B.C. with 3 dements. I.T.A. Swivel bracket for universal
fixing. Ins., carr. 3/-. Or initial payment of

IDEAL RADIO CHASSIS 39/6

Five -valve superhet. A.C. Radio or radiogram
chassis. Three waveband and gram., switched,

AUTO TRANSFORMERS, NEW, 8/9
4-5 v. at 2 amps. P. & P. 2/9.
MAINS TRANSFORMERS, NEW, 11/6
Type 672 primary. 210/250 v. See 6.3 at
amp. Centre tapped 5 v. at 2 amp. P. & P.

AERIALS

B.B.C. indoor type.

Folded dipole with 12ft.

COMBINED T. AERIAL 35/6
Loft type.

2/3 plus ins. and carr. and 19 weekly payments
of 1/9.

CO -AX CABLE
Cut to any length.

6d. YARD

Good quality at a very

cheap price. Allow 1/6 postage on 20 yards.
per 100 yards. Post and packing 3/6.

SUPER

SUPERIOR

RADIO 89'6
(Two Tone Covered)

4 wave band.
5
valve superhet radio.
Complete in strong attractive metal cabinet.
4 control knobs.
Positions for gram. P.U.
and extension speaker. A.C. only. Size 24} x
12 x 10in. deep. Insurance and carriage 8/6

or on extended credit terms: initial payment
6/4 plus ins., carr., and 19 weekly payments
of 4/2.

FOCUS MAGNETS 9/9
Brand new. 38 mm., incorporating picture
shift control. P. & P. 1/3.
FOCUS MAGNETS 12/6
38 mm. Brand new. Post and packing 1/3.
SCANNING COILS 10/6
Low impedance. 38 mm. Brand new. Post
and packing 1/3.

SCANNING COILS 15/9
Wide angle 90°. 38 mm. Low impedance.
P. & P. 1/3.

T.V. MASKS 2/9

Gold plastic for 15in. tubes. Post 1/3.

CHASSIS 1/6 or 8 valve, latest type midget valve design
for A.M. or F.N. Brand new. Cadmium plated.

Size 12}x7Ix2i. P. & P. 1/9.

P.M. speaker and valves.
(tone,

volume,

tuning,

w/change,

P.M. speaker included. Valve line-up:
61(8, 6K7, 6Q7, 5Z4 (not included). Chassis
size 191 x 71 x 9in. Knobs 2/- extra. Set of
8in.

'2

2/6.

HOME

valves 45/9 extra. Complete 54/5/-. Ins., carr. 5/6

I.F. TRANSFORMERS 1/- per pair
485 Kc/s. All tested and guaranteed.

RECTIFIERS 2/9
250 v. 100 mA Full or half wave. Salvage,
guaranteed. P. & P. 1/3.
GENERATORS 1/9

24 volt in. Less brushes. Size approx. 4 x 4in.
P. & P. 1/9.

CAR AERIALS 6/9

Whip antennae. Plated. 50in. long collapsing
to 1 lin. One -hole fixing. Post 1/-.

INSULATING TAPE 1/6

Finest quality tape. 75ft. x tin. wide in sealed
metal container. 3'ost 9d.

NO DEPOSIT -INTEREST FREE
20 or 36 WEEKLY EASY PAYMENTS
DETAILS ON REQUEST

DUKE & CO.
DEPT. 011

621/3, ROMFORD ROAD,
MANOR PARK, E.12.
TEL. ILF 6001/3
Catalogue FREE on Request

RADIO

Post 1/-.

79'6

A.C./D.C. Universal
mains.
Five valve

octal superhet.

:3

waveband receiver can be adapted to gram.
P.U. In attractive wooden cabinet. 9t x 181 x
111in. Ins., care. 4/6.

NODARK OVERLOAD CUT-OUT
SWITCH 8/9

This will stop the search for that illusive fuse
wire and the annoyance of repairing the fuse.
Accidental crossing of wires or faulty connections will automatically throw the switch of

the Nodark cutting the current to the fuses.
It now only remains to rectify the fault and
switch on the Nodark. 200-250 v. Maximum
load 2-5 amps. A fraction of the list price.

P. & P. 1/6.
TOGGLE SWITCHES 9d.
Make 2 break 2. New. Post 6d.
2 GANG CONDENSER 3/6
Brand new.

Standard size.

2-5 ohms 0005.

P. & P. 1/,
BUGIN 2 -PIN FLEX CONNECTORS,

1- pair

(Flat type.). Post 6d.

YAXLEY SWITCH 1/9
Panel mounting.
P. & P. 9d.

Make 2 break 2.

4 pole.

WIRELESS WORLD
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NO DEPOSIT INTEREST FREE. 20 or 3 6 WEEKS TO PAY
REDUCED
balance
weeks.

AMPLIFIERS

59'6

To
or4 1

RP2

initial payment,
at 2/11 for 19

Player

AMPLIFIER Mk. D.I.

59'6

manufacturers.
Grey polka dot
cloth, with clipped lid and carrying
Monarch UA8 Player and 6Iin round or 8 x 6in.
elliptical speaker. Post, packing and insurance
4/6.

AMPLIFIER Mk. D.2

79/6
Printed circuit. Latest design. Dimensions

69'6 CASH
or on weekly terms

AMPLIFIER Mk. D.3

cabinet in two tone
leatherette. Size 14/

89/6

De luxe model. Printed circuit. Latest design.
Mams
Dimensions 7 x 21 x 5in. A.C. only.
isolated. 3-4 watts output. Incorporating the
latest ECL82 triode pentode output valve

x 171 x Slim
Will
take B.S.R. Monarch
4 speed auto changer
and 6.1/3M. round
speaker. Post, packing and insurance 4/6.
Or on Credit Terms:

ti

Initial payment 4/7 plus post and ins. and 19
weekly payments of 3/5.

U.A.8. B.S.R. MONARCH

4 -SPEED AUTOCHANGER

Volume,
giving higher undistorted output.
treble and bass control. Knobs 3/6 extra.
P. & P. 3/6.

AMPLIFIER Mk. D.5

39/6
Simple circuit employing ECL80 triode pentode

output valve giving 2-3 watts output.

A.C.

and on/off switch with knob.

79/6

P. & P. 3/6

or
Terms

STI

99'6

DEPOSIT
MIXER £81916.
COLLARO CONQUEST 4 -SPEED AUTOCHANGER £6/19/6.
COLLARO CONQUEST STEREO AUTOCHAN-

CASH

Balance at 4/Il a

PRICE

week for 19 weeks

8x

3in.

elliptical

speaker.

Single control am-

plifier.

Carr. and
ins. 4/6.

EXTENSION
SPEAKERS

19'9
Polished oak cabinet of
attractive appearance.

Fitted with 8in. P.M.
speaker, W.B. or Goodmans, of the highest
quality. Standard matching to any receiver
(2-5 ohms). Switch and flex included. Ins. and
carr. 3/9.

8in. P.M. SPEAKER

8/9

With O.P. transformer fitted

10/ -

7 x 4in. Elliptical Speakers

19/6
22/6

Postage 2/6.

x 4Iin. Elliptical Speakers
Postage 2/9.
FUL-FI Crystal

Turnover Cartridges
19/6.

Including sapphire needles for
L.P. and Standard, giving fullest range and
finest tone obtainable for any player. Can be
fitted to all standard pickup arms. P. & P.
Brand new.

A LARGE SELECTION ASSORTED

9d.

PLAYER

CABINETS from 19/6
All rexine covered in modern two-tone colours.
Your enquiries invited. Please let us have your
requirements.

Continental style cabinet including extra clip on speaker cabinet. 156 x 10/ x 24f in. deep.

TAPE RECORDER CABINETS 19/6

Carr. and ins. 12/6.

for
Suitable
the
Truvox

STEREOPHONIC AMPLIFIER

Takes

B.S.R.

4 -speed

stereo

autochanger.

Printed circuit amplifier. Two 8in. speakers.

Tape Record-

9/1 Deposit.

Size 13} x 15 x
deep.
81in.

record players.

Balance @ 7/11 for 19 weeks.
12 MONTHS' GUARANTEE.
Beautifully made for portable stereophonic

ing Desk. Less
cast
front
speaker panel.

Detachable
lid with com-

for

tape.
Covered in green washable plastic material.

P. & P. 4/6.

(Dept. C.11)

621/3, ROMFORD ROAD,
MANOR PARK, E.12.
Catalogue FREE on request.

Latest design with printed

circuit. Dimensions 3 x 51 x 91 in. A.C. only.
Mains isolated. Twin amplifiers each side giving
3.4 watts output. Incorporating ECL82 triode
pentode valve. Full tone, volume and balance
controls. Complete and ready to fit. Knobs
3/6

per set extra.

Price 97/19/0.

DUKE & CO.
Tel. 1LF 6001 3

4 -speed record player
unit.

B.S.R.

11 gns.
P. & P. on all the above 5/6.
GER

SIZES

Takes B.S.R. T.U.9

P. & P. 3/6.

TRANSISTOR AMPLIFIER

9 volts. 1 control.

LATEST B.S.R. MONARCH 4 -SPEED

39'6
Size 14f X 121 x fin.

only. Mains isolated. Single control for volume

3

6.19.6

AND

PL10 CABINET

A.G. only.

undistorted output. Volume and tone controls.
Knobs 2/6 extra. P. & P. 3/6.

A delightful looking

TYPES

with sunken control
panel and speaker fret.
Size 13 x 17 x 8in. deep.
Takes a B.S.R. Monarch 4 -speed autochanger;
7 x 4in. elliptical speaker and most of the modern
portable amplifiers. Can. and ins. 4/6.

Mains isolated. 3-4
watts output. Incorporating the latest ECL82
triode pentode output valve giving higher
7 x 21 x 5in.

Cabinet

Elegant cabinet, cloth
covered in grey or red

Brand new. Latest design with printed circuit.
Mains
A.C. only.
Dimensions 7 x 21 x 5in.
isolated 2-3 watts output. Incorporating EL84
as high gain output valve. Volume and tone
controls. Knobs 2/8 extra. P. & P. 3/6.

handle. Size 16 x 141
x 81in. Uses a B.S.R.

spare

29'6

ALL PORTABLE

beautifully
styled cabinet.
Made by famous

partment

GIVE AWAY PRICE

12 Months' Guarantee

A

U.A.12.

RP6

Carr. and ins. 3/6.

99/6
TAPE RECORDER CABINET
Superbly styled modern tape recorder cabinet.
Two-tone green rexine and vinal grey. Dimensions 191 x 15 x 91 in. deep.

Detachable lid.

Recess compartment for microphone extension
plugs. Carr. and ins. 5/6.
To fit the above:
COLLARO MARK 4 TAPE DECK
Carr. and ins. 12/6.

18

gns.

STURDY CASE 11'6
x 31
x
in. deep. Cov81

ered in
gundy

Cash

burand

grey washable
rexine. Strong
clasp, hinges
handle.
and

TWI PLAYER CABINET

'Ideal for por-

79/6

Similar to above cabinet. Covered in two-tone
rexine. Takes twin speakers, etc. Size 15/ x
19f x 10/in. Takes B.S.R. U.A.8 4 -speed auto changer, twin speakers, 3 control amplifier
Carr. and ins. 4/6.

radio
table
chassis or tran-

sistor set. Can

be adapted as a

record carrying case to hold 18 7in. long playing
records.

P. & P 2/6.

FEBRUARY, 1960
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VALVES
AC/DD

2/6
4/6
2/6

AC/P
AC/PI

Brand new, individually checked

PL83

guaranteed

QP2I

and

EC52
EC54
ECC32

4/6

AR6
AR8

ARDD5
ARP3
ARP4

3/6
2/9
5/6
3/6
4/6
2/9
5/6

ARPI2
ARP2I
ARP24
ARP34
ATP4
ATP7
AU I

5/5/4/6/40/40/-

AU4
AW3
BL63
BT45

BT9B

D4I

3/3

4/-

D42
D77

4/3

DA30

12/6

DD41
DET5

4/6

15/30/-

DETI8
DETI9

2/6
2/6
4/9

DET20
DH76

7/-

ECC83

7/9

KT2
KT31

KT241
L30

7/3

MH4
ML4
ML6

3/6

4/6
2/6

5/3/6

6/4/-

MS/PEN
MS/PENB

SP2

2/6
2/6

4-

(829B)
3Q5GT

.

4//9

4AI

19/-

4D1

4/6
2/6

151-

51)40

51-

5V4

7/-

101-

OZ4
OZ4A

5/5/5/-

4/10

P61

2/6

8/-

EY91

3/6

PEN220A

3/ -

7/- PEN 1340

6/-

PCC85

81-

4/6

PEN46
PEN6S

5/6
6/6

4/-

PENDD/

6/6

9/6

1360

5/- PL8I

11/-

3/6/7/-

TT II
1)18
1)19

8-

U27
U L84
U L85

8//6

7/-

UU4
V2D33B

4/6

8/-

VP23

3/6

VR78
VR99
VP.I05/30
VR150/30

4/8/-

5Y3GT
5Z3
5Z4G
6A6
6A 87

6AC7
6AG5
6AG7
6A.17

VSII0

4/-

VT25

8/6

6AK6
6AK7
6AM5
6AM6
684G

3/3

6B8
6BEG

VUIII

7/6
7/3

3/-

VUI20
VU I 33A
W31

6SH7
65.17

65.17G

6SK7
6SL7GT

8/5/5/-

6SN7GT
6SQ7

4/3
4/6

6SR7
6557

BI -

6V6G

4/3
7/6

6V6GT
6X5GT

5D2
SR
30

6/6

35T

716

77
80
82
83

6/4/6

6/-

6/9
6/6
5/6
6/9
4/6
6/6
6/6

35 /-

8/2/2/51-

6/-

4/6
4/6

1626
1629

6/-

4242A

9/6

12/12/6

6/3/-

210LF
210VPT
217C
220VSG
446A
446B

5/6

715B

6/-

7I7A

6/6
2/6

801

619

7/7/6

5/6

4)-

9004
9006

8/- Cathode

89

6/6

5/-

9001
9003

4/ -

6/3

6/5/- 83V
5/- 84

8/- W42
4/6
2E1
22/6
AND MANY OTHERS IN STOCK including Cathode Ray Tubes and Special Valves
PL82

61-

58
59

7IA

5/6

E14
7/6

I0/-

5/- 7193
1/9
30/- 7475
5/35Z4GT ... 7/- 8010AR ... 22/6
39/44
6/- 80I3A ... _10/53A
6/3/- 8020

6/3

6/-

6/ 8/ 7/6

SE

3/5/7/-

2A6
2AH7
2AT7
2AU7
2AX7
2C8

4/6/-

3/- 6C4
7/- 6C5
7/- 6C6G

2SL7
2SR7

5/3

843

6/- 954
5/- 956
7/- 1619
6/- 1625

2/6
17/6

5CP1
5FP7

PG7/5

VCR517

25/3S/42/6

45/15/10/-

scanning coil)
45/ -

Special Valves:
2J3I
45/6/- 3A/1 481 ... 45/22/6 31/170/E ... E35
30/- 3.1192/E 137/10
97/6
8/6

807 AMER

829A

3BPI
5BPI

14117/6

803
805

807BR
808
813
815
816

Tubes:

Ray

3/- VCRX258 (with

5/- 705A

8/- 8D2
5/- 9D2
6/3
4/6
5/6
2/6

2/-

2517
251(7

7/-

6507

6/9
8/6

2SH7

6/6
4/6

6R7G
6SA7
6SC7G
6SC7GT

9/-

4/6

4/6 866A
66 872A
4/9 930

6/9/-

6L6
6L6G
6L34

61*.

3/6

2SC7
2SG7

6/6
2/3

3/- 6Q7G

TP25

NT37
(4033A)

6K6GT
6K7G
6K7GT
61(80
6L5G

4/6/- 6N7GT

3B24
3E29

2/- 833A

2.15GT

7/66

1/9

6.16.

4J -

2H6

5//6

3/6
4/3

615

2/6

SU2150A
T4I

003

3/6

3A4

6H6GT

6/4/8/7/-

5-

3/-

6H6M

7/6
3/9
3/6
6/9

T4
2A3
2A6
2C34

7/6
4/6

6060

6/-

R5
S5

4/-

6F8G
6F12

5/7/6

L4
LDS

2D4A
2X2

6F6

3/6

A5GT
C5GT
D8GT
E7GT

3/-

4/- PENI41

1-163

A3

NRI5A

8/3
7/6

1/6

17/6

6C8G
6F5G

6-

SP210

EL84
EL9I
EM4

6/ -

25/-

5/8/-

6/-

3/9

EB34
EBC33

12/6

3/6

RGI-240A

4/- SP4B
6/- SPI3C
6/- SP41
6/- SP6I

6/9
6/10
8/9

7/6

6/9
6/9
6/9

6/6

9/- PEN25

1/6

5/3
... 6/9

4/-

EL35

4/6

6-

QP25
QS75/20
QS95/10

RG3-250 .17/6
RG4-1250
9/RK34
2/6
RL37
3/6

EL32

EAC9I

Z3Y66
I

MS/PEN/T
N34
.

5/- PCC84

EA50

Y63

7/6

REL2I

.
.

9/3/-

8/-

7/9/-

KT33C
KT44

9/6

PT25H
PY82

6/5/- Q5108/45
5/- Q5150/15
4/- RIO

KF35

4/- KTW63
5/-

EF32
EF36
EF39
EF50
EF52
EF54
EF55
EF70
EF80
EF85
EF89
EF9I
EF92

EZ40
EZ80
FW4/500
H30

25/-

E1323

KBC32 .

6/6
6/9

6/- ECC84
2/6
5/- ECC9I
2/- ECL80
3/- EF22

AL60

HP4101

3/6

4/-

ACSPENDD 4/- ECC8I
AC6/PEN
5/- ECC82
ACJSP3

3/-

PM4DX

5/3
3/9

723AB
726A

70/80/30/-

CV691

8/- ACT25
1013

VX7I10

......30/- WL417A

52/6
27/6

40/60/45/15/15/ -

All U.K orders below I0/- P. & P. 1/-; over 10/-, 1/6; orders over f2 P. & P. free. C.O.D. 21- extra. Overseas postage extra at cost.
BRAND NEW ORIGINAL SPARE PARTS
FUR AR88 RECEIVERS.

TUNING MECHANISM.

DRIVER TRANSFORMERS.

Primary 500

ohms imp. Sec. to match two 805 in push-pull
(Gear)

E2/10/ -

post free.
Please write your other requirements.
TRANSCEIVERS 68T 3-5 mc/s. together

P. & P. 5/,
TRANSFORMERS.
230 v.

Sec. 0-27/29/31

P. & P. 5/,

Relay supply. Primary
v. at 0.5 amps., 15/-.

FAMOUS U.S.A. FIELD TELEPHONES
in canvas or leather case, type EE8 69 per pair
post free.
black

crackle finish

housing,

6/,

A.C. Output 250 v. 75 mA. and 6.3 v. 3.5 amps.

LIGHT HEADGEAR ASSEMBLY.

L3, inc. carr.

COMPLETE V.F.O. UNIT from TX53. Freq

Provision for crystal control, metering of buffer
and driver stage. Power requirements 400 v.
and 6,3 v. D.C. Can also be used as low power
transmitter. In excellent condition with valves
and circuit diagram. £5. P. & P. 15/-.

FILAMENT TRANSFORMERS.

Primary

0-190-210-230-250 v., 50 c/s. Sec. I. 2.5 v. C.T.
at 10 amps. 2. 2.5 v. CT at 10 amps. 3. 10.5 v.
CT at II amps., 4,000 v. insulation. Price
E2/191-.
P. & P. 51-. Primary 0-190-210-230-

250 v. 50 c/s. Sec. I. 10 v. CT at 4.5 amps.
2. 10 v. CT at 4.5 amps., 4,000 v. insulation.
f11/16/-. P. & P. 5/-. Primary 230 v. 50/60 c/s.
67 viamps. Sec. I. 6.3 v 1-6 amps. 2. 6.3 v. CT
3 amps. 3 6.3 v. CT 3 amps. 1. 6.3 v. CT 3 amps.
EI/12/-. P. & P. 5/-.

Signal Generator Type TS.14/AP.

AVOMINORS in ieather case with
Fully

tested

E85.

leads.

and guaranteed, with batteries.

ACIDC volt range to 500 v., E3/1916; as above,
2,000 v. D.C. only E3/19/6. P. & P. 2/6. either.

NON -INDUCTIVE CARBON
ANCE.

RESIST-

800 ohms, about 30 watt, 1 in. dia.,
10in. long, 7/6. P. & P. 116.
813 Ceramic Valveholders 3/- each. P. & P.
116.

Mains Power Supply Unit for No. 19 wireless

A.C.

set.

Made by RCA of Canada.

115 v.

Brand new, EIS. P & P. CI.

P. C. RADIO LTD.

3,200-

170, GOLDHAWK RD.,
W.12 SHEpherds Bush 4946

type

CLR,

P. & P. 1/,

5/-;

Balanced

Vacuum Condenser.
Post free.

Armature,

7/6.

32,000 v. 50 pF., 15/,

Modulation Transformers (U.S.A., Collins),

primary imp. 6,000 ohms. C.T., secondary
6.000 ohms, 20 W., 9/6 each, post free.

Microphone Transformers. Balance input
'0 or 250 ohms. U.S.A. manufacture, 7/6.
P. & P. 1/6.

R109 Receiver. Covering 2-8 Mc/s. 6 v. D.C.
New and tested, 14/5/.. Carriage paid.
RIO9A Receiver. Covering 2-12 Mc/s. 6 v.
D.C.
New and tested f5/5/.. Carriage paid.
SCR 522 TRANSMITTER (BC624) including
all valves, 22/6. P. & P. 5/-.

Low Resistance Headphones, brand new,

3,370 Mc/s. Fully guaranteed, E85.

Ideal

for mobile use. Headphone 600 ohms, carbon
microphone. 18/, P. & P. 3/-.
AR88D and I.F. Receivers, completely
overhauled and tuned, £60 and E57/10/- respectively. Completely rebuilt with P.V.C. wiring

VARIOMETERS for W/S No. 19. Fully tested
and working 12/6. P. & P. 2/6.

Slow
mc/s.

MARCONI
SIGNAL
GENERATOR.
TFI44G 85 kc/s., 25 Mc/s. Made up to new
standard 170, delivered free.

total II yards.
Immediate erection E4/10/ each or £8 per pair. Post free.

HRO MAINS power pack, input 115'250 v.

sufficient to drive two 813s in parallel.
motion drive directly calibrated in

171
watt
110 mA. output, 30/-.

TELESCOPIC AERIAL MASTS. 7 sections,

11-.

range in 4 switched bands from 1.2-17.5 mc/s.
Two V.T. 501s. as oscillator and buffer, 807 as
driver, two 5133s as voltage stabilizers. Output

1,600 v.

E2/10/-, post free.

I.F. TRANSFORMERS. 4-5 Mcls. American
in

input.

RODS (American). Screw -in type MP49, 50,
51, 52, 53, total length 15ft. 10in., top diameter
0.615in., bottom diameter 0.185in. together
with matched aerial base. MP37 with ceramic
insulator, ideal for car or roof insulation,

Key in full working order. t6/151-. P. & P. 5/-.

P. & P.

12 v.

COMPLETE SET OF STRONG AERIAL

with aerial rods, microphones, H.R. headphones,

made

ROTARY TRANSFORMERS.
P. & P. 7/6.

E11716.

PE

SCR 522 RECEIVERS (BC624), 100-156 Mc/s.
including all valves, 25/-. P. & P. 5/..
VIBRATOR UNIT. 12 v./160 v. 35 mAmps.
Exceedingly well filtered
and
smoothed,
excellent for car radios. New, Including one
6X5G valve and vibrator. 17/6. P. & P. 51-.

CARBON INSET MICROPHONE. G.P.O.
type 2/6. P & P.

1/..
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MULLARD DESIGNS
COMPLETE KIT OF PARTS
MULLARD " 5-10"
MAIN AMPLIFIER
recomuended for

IL -111

Designed by MULLARD-presented by
STtliNS strictly to specification

For use with the MULLARD
2 stage preamplifier (described

below) with which an undistorted power output of up to
10 Watts is obtained. This

SPECIAL PRICE

Is
throughly
combination
enthusiasts who contemplate a versatile and

REDUCTIONS

very high quality borne Installation. We supply SPECIFIED COMPONENTS AND NEW MULLARD VALVES including PARKER()
MAINS TRANSFORMER (which has extra Power available to drive
Radio Tuner) and the choice of the latest UltraLinear PARMEKO or
the PARTRIDGE Output Transformer.

(a) The COMPLETE KIT OF PARTS to build

Price: COMPLETE KIT (Parmeko 0/put Trans.
£10.0.0
Alternatively we supply ASSEMBLED AND TESTED El 1 .1 0.0

ABOVE MOOR1/1.ATFNG PARTRID(1.1 OUTPUT
TR A SeFO R MIat 616 0 extra
,

both the " 3-3 " Main Amplifier and the 2 -Stage
Pre -Amplifier Control Gait
lb, The
" and the 2 -Stage Pre -Amplifier
both Amembled and Tested

£12.10.0
£15.0.0

H.P.TERMS: Deposit £3 and 12 months of 21/21-.
(c) The COMPLETE KIT OF PARTS to build
both the

MULLARD'S PRE -AMPLIFIER
TONE CONTROL UNIT

both Assembled and Tested

H.P. TERMS: Deposit g3/113,- and 12 months of I11715.
ye) The COMPLETE KIT OF PARTS to build

the Mullard 3-3 and 5-10 MAIN AMPLIFIERS, but also

the Dual Channel " 3-3 " Amplifier and the Dual £21.10.0
Channel Pre -Amplifier Control Unit
(f) The Dual Channel " 3-3 " Amplifier and the
E25.0.0
Dual Channel Pre -Amplifier Control Unit both

perfectly suitable for other makes.

Our kit is strictly to MULLARD'S SPECIFICATION and incorporates:
E malisation for the latest R.I.A.A. characeristies.
Input for Crystal Pick-ups, and variable reluctance magnetic types.
Input. (a) Direct from High Imp. Tape Head. (b) From a Tape Amplifier or Pre -Amplifier.
Sensitive Microphone Channel.
Wide range BASS and TREBLE Controls.
Alternatively we supply

£6.6.0

ASSEMBLED AND TESTED

Assembled and Tested

H.P. TERMS: Deposit £5 and 12 months of 91/103/9.
(g) The COMPLETE KIT OF PARTS to build
one " 5-10 " Main Amplifier (Parmeko Tram former) and the Dual Channel Pre -Amplifier
Control Unit
(h) One " 5-10 " Amplifier (Parmeko Transformer) and the Dual Channel Pre -Amplifier

fr8.0.0

(Carriage and Insurance 5/- extra.)

Based entirely on the very
popular " 3.3 " model and

MULLARD 3-3
MAIN AMPLIFIER

both Assembled and Tested

designed to operate with the
2 - stage PRE -AMPLIFIER
(shown here) thus providing
all the facilities associated
with the more expensive " 131-Fi " equipment. We recommend it as the

IDEAL SMALL HOME INSTALLATION where very high quality

Output Transformers) and the Dual Channel
Pre -Amplifier Control Unit
(1) Two " 5-10 " Amplifiers (Parmeko Output

is

131.0.0

Transformers) and the Dual Channel Pre Amplifier Control Unit both Assembled and
Tested

H.P. TERMS: Deposit 97/41- and 12 months

£7.0.0

Carriage and insurance 716 extra

AND TESTED e800

Prices quoted are subject to 21/8/- extra for Partridge Trans.

COMPLETE
MULLARD 5-10
AMPLIFIER

COMPLETE

THE COMPLETI

ASSEMBLY MAN-

UAL AVAILABLI

FOR ye.

MULLARD 3-3

A VERY Rh...,

aa.

LI IV

DEVELOPED FROM THE VERY POPULAR 3 -VALVE 3 -WATT AMPLIFIER
DESIGNED IN THE MULLARD LABOR-

popular and very successful
complete " 5.10 " incorporating Control
The

Unit providing up to 10 Watts high

quality reproduction. Input channels
for high output pick-ups and a li
modern Radio Tuning Units only.
Sdeci ied Components and new MULLARD VALVES are supplied including PARMEKO
MAINS TRANSFORMERS and choice of the latest I'A RMEKO or PARTRIDGE ULTRA
Linear Output Transformers. Adequate power available to drive Radio
£11.10.0
Tuner. Price: COMPLETE KIT, Parmeko Transformer
Alternatively we supply ASSEMBLED AND TESTED

£13.10.0

H re Purchase (Assembled Amp. only). Deposit £2/14/-. 12 months at 19/10.
ABOVE incorporating PARTRIDGE OUT PUT TRANSFORMER 21/13/- extra.
....
we.,.. - -...-s -.....
--...- .....,./....

MULLARD

ATORIES.

for COMPLETE KIT null

Price

OF PARTS
(Plus 8/8 carriage and insurance.)

Alternatively supplied ASSEMBLED AND FULLY

t8.19.6

TESTED (Plus 6/6 carriage and insurance)
H.P. Terms Deposit CO and 8 monthly payments of £1.
Our kit is complete to the xot.,Lkau soectflwation including supply of specified corn.
ponents. valves and PARMEKO OUTPUT TRANSFORMER. We also include switched'
inputs for 78 and L.P. records plus a Radio position. Extra power to drive a Radio Tuning
Unit is also available.

....., .........

STERNSTEREO DESIGNS

Model 3-3 KS

DUAL CHANNEL
PRE -AMPLIFIER

DUAL "3.3"
MAIN AMPLIFIER
MAIN AMPLICOwiiinses two ''
FIERS (described above) on one chassis
and is designed to operate with our DUAL
CHANNEL PREAMPLIFIER for both
or

£25.0.0

" 5-10 "Main Amplifiers (Incorporating Parmeko

We supply completely to MULLARD'S SPECIFICATION INCLUDING the latest PARMEKO Output Transformer, specified Valves and
Components. Hal Power available to drive a Radio Tuning Unit.
Price for COMPLETE KIT OF PARTS

STEROPHONIC

121.10.0

H.P. TERMS: Deposit £5 and 12 months of 21!18/8.
(i) COMPLETE KIT OF PARTS to build Two

desired at the lower volume level (up to 3 watts).

Alternatively we supply ASSEMBLED
(Carriage and Insurance 5/- extra.)

£15.15.0

(dl The " 5-10 " and the 2 -Stage Pee -Amplifier

E aploying two EFS i,valves, and des,gued to operate with

Price: COMPLETE KIT
OF PARTS

5-10 " Main Amplifier and the 2 -Stage

Pre -Amplifier Contro Unit

MONAURAL

aeration.

Price: COMPLETE KIT OF PARTS £10.0.0
A ternatively ASSEMBLED AND TESTED £11 .15.0
H.P. Terms Deposit £2/7/-. 12 months at 17/4.
Its output power is 6 Watts (3 watts per channel) and together with our PREAMPLIFIER provides a very acceptbale STEREO installation.

This model incorporate:
two 2 -Valve Pre -Amplifiers
(described above) combined

into a Single Unit enabling
it to be used for both
STEREOPHONIC or MONAURAL operation. It la designed prima-ily to operate with our ranee of MULLARD
MAIN AMPLIFIERS but will also operate equally well

,

'if:, -

s

4.10
.

with any make of Amplifiers requir. es an input of 250 m'5'.

Alternatively
Price: COMPLETE KIT
£12.10.0
OF PARTS
H.P. Terms 23 Deposit and 12 months of £1121-.
Perfectly suitable for MONAURAL only operation. with one " 3-3 " or one " 5.10 " MAiN
Amplifier to which the second Main Amplifier can at any time be added thus very easily
providing for both STEREO or MONAURAL reproduction.
Recommended combination for STEREO operation.

(a) The DUAL CHANNEL PRE -AMPLIFIER together with the Dual "3-3" MAIN
AMPLIFIER.
(b) The DUAL CHANNEL PRE -AMPLIFIER together with two " 5.10 " MAIN AMPLIFINES. Assembly Manual is available for 3). or send S.A.E. for Descriptive
Leaflet.

When ordering please advise MAKE and MODEL OF AMPLIFIER In use.
thoroughly
recommended
that
design
very effectively
A

COMPLETE

Only New HIGH GRADE Specified

Components and MULLARD VALVES

are supplied in all these models.

STEREO AMPLIFIER meets the

many requests

Ire a low priced but good quality DUAL CHANNEL.
STEREOPHONIC AMPLIFIER.
£8.10.0
Price, COMPLETE KIT OF PARTS

El 0.1 0.0
ASSEMBLED AND TESTED ..ve..ly
Two Mallard ECL 82 Triode Pentode Valves are Incorporated M the design, they
form a " CLASS A " single ended output stage in each channel. The input sensitivity
is 300 m/volts, therefore when used with most STEREO Crystal Pick -Ups. or Radio
Tuning Units, an output of 2 \Vette per channel is achieved, or similarly when switched

to MONAURAL Pick-up position a combined output of 4 Watts is produced.

Please enclose S.A.E. if ILLUSTRATED and DESCRIPTIVE LEAFLETS are
required .
alternatively the COMPLETE ASSEMBLY MANUALS containing
.

.

oo nponent Price Lists sad practical Drawings. eta. are available at 1 0 sack.

DEPT. W.

STERN RADIO LTD.

109 FLEET ST.,

LONDON, E.C.4
Telephone. FLEET STREET 5812/3(4
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ii"orWrAisWisf
Each Model incorpor-

ates the highly success-

ful HF/TR3 Amplifier
(described opposite),
thus ensuring truly

" Hi-Fi " record and
playback facilities.

'104600(OsiPeregaPel~eares

"'41^10%""coNoWlv
All prices quoted provide for the COMPLETE

including

BEFORE YOU BUY -YOU SHOULD
HEAR THESE RECORDERS -THEY
ARE COMPARABLE TO THE
MUCH HIGHER PRICED

RECORDER
CRYSTAL

MICROPHONE and

I-200ft. Spool of Tape.
%.11WeedInfeatieadW

AlsOlkets/%0'00Wrio",

MODELS

There are no " better

value for money"Tape
Recorders

on

the

market -if you can't
call and hear them -

MODEL CR3 S. Incorporates the New COLLARO " STUDIO "
TWIN TRACK 3 -speed Deck

£41.0.0

Incorporates the very popular 3 -speed COLLARO
Mk. IV " TRANSCRIPTOR " Deck, which has both upper and lower
tape tracks

£49.10.0

TWIN TRACK 2 -speed Tape Deck

£49.10.0

H.P. Terms: Deposit £8/4/- and 12 months of 23/0/2.
MODEL CR3/T.

send S.A.E. for fully
descriptive leaflets.

M.P. Tern.: Deposit £9118!- and 12 months of £311217.
MODEL TR3/Mk. VI. Incorporates the New TRUVOX Mk. VI

roOtorr'WesetesieVen/her

H.P. Terms: Deposit fl9/18/- and 12 months of 5.3/12/7.

! RECORD PLAYERS

!

!

!

!

The LATEST MODELS are in Stock. Many at REDUCED PRICES !!!
Send S.A.E. for ILLUSTRATED LEAFLET
B.S.R. MONARCH ITA8 4-spd. Mixer

eg.i 2.6

The COLLARO "CONQUEST" 4-apd.

£7 100

Autochanger with Crystal Pick-up.
Autochanger, Studio "0" Pick-up.
The latest

COLLARO " CONTI-

Studio " C " Pick-up....

Pick-up

THE NEW B.S.R. model UA12 Is in stock. A 4-" SPEED" MIXER
AUTOCHANGIER

UA12 is also available incorporating the B.S.R. STEREO Pick-ulr.
plays L.P. and 78 records
GARRARD RC121/4 4 -speed Autochanger fitted with latest Crysral
Pick-up
The latest GARRARD TRANSCRIPTION MOTOR " 301 " with Stroboscopically marked turntable
The new GARRARD Model 4HF High Quality Single Record Player
fitted with the latest T.P.A. 12 Pick-up arm and G.C.B. Crystal Cartridge
GARRARD Model TAIMILII Single Record Player fitted with high out
put Crystal Pick-up, detachable head

£9.18.9

£6. 6.0
£8. 7.6
£10.10.0

£10. 0.0
£23.18.4

£18. 7.6
£8.10.0

HIRE PURCHASE TERMS available on all units £8/19/13 and over.
Carriage and insurance on each above 6/- extra.

The JASON " MERCURY
Switched P.M. TUNER.
PRICE ASSEMBLED AND TESTED

£13.10.0

DULCI Model FMT/2
A complete self -powered FM Tuner incorporating automatic frequenci
ta ntrol.
ARMSTRONG " S.T.3." AM/FM Tuning Unite
A self -powered high fidelity tuner covering full VHF, medium and long

£19.17.6

Complete Kit of Parts £919.6.

wavebands with automatic frequency control on VHF.
DULCI " I14/T " AM/FM Tuning Units
A 4 -waveband- self -powered high fidelity tuner covering the VHF/FM

transmissions plus the long, medium and short wavebands.
NEW HIRE PURCHASE TERMS are available on all above.
available -send S.A.E. (Can, and Ins. 5/- extra.)

Recommended Types are
GOODMAN " AXIOM 300." The beat 12in. Seller.
Freq. Reap. 30 c/s., 16,000 c/s
GOODMANS " AXIETTE " 8 -inch (as illustrated).

15 ohms V/coil.

3 or 15 ohms.
Freq. Reap. 40-15,000 c/a
W.B. " STENTORIAN " H.F.818, Sin., 3 or 15 ohms. Freq. Reap. 50.

,t0-15,000 c/s.

El 0.1

(Plus 5/. carr. and ins)

Please send S.A.E. for fully descriptive !cadet, or the Assembly Manual is available for lg.

HOME CONSTRUCTORS

!

!

A RANGE OF " EASY TO ASSEMBLE " PREFABRICATED CABINETS
Designed by the W.B. " STENTORIAN " COMPANY for "

i-Fi " Loudspeaker systems
or to accommodate high -quality equipment. The acoustically designed Bass Reflex
Cabinets containing the very succesaful " Stentorian " Speakers give really first-class
reproduction and are well recommended. Models are also available to accommodate
high -quality Amplifiers, Preamplifiers, Tuning Units, Record Players, etc. All models
are very easily assembled, in fact only a screwdriver Is required.
Fully Illustrated leaflets are available including complete specifications of the various
STENTORIAN LOUDSPEAKERS. Please enclose S.A.E.

W.B. " STENTORIAN " H.F.1214, 12in., 15 ohms.
14.000 c/s.

Freq. Beep.

Freq. Reap. 25-

WHARFEDALE " SUPER 8 FS/AL " Sin.. 3 or 15 ohms

WHARFEDALE " GOLDEN FOB." 10in.. 3 or /5 ohms Voice Coil

WHARFEDALE " W12/FS," I2in., 15 ohms Voice Coil

£11.5.9
£6.1 2.0
£6.1 0.6

£7.12.3
£9.15.6
£6.19.11
£7.13.3
£10.5.0

El 7.1
WHARFEDALE "SUPER 12 FS AL," 12in.. 15 ohms Voice Coil
LOUDSPEAKER ENCLOSURES -TWEETER UNITS -CROSSOVER UNITS

0.0

ore also oroMble.

SPECIAL CASH ONLY OFFER !!
attractive PORTABLE AMPLIFIER CASE
together with a good quality GRAM AMPLIFIER and a
matched P.M. SPEAKER.
ALL FOR ONLY CR 7 a
(plus 7/6 care. and ins.).
The
This very

Amplifier

CAR BATTERY CHARGER
£2.19.6

Will charge 6 or 12 volt batteries at max. 21 amps. The design incorporates Reliant
Resistor and Fuse and we supply complete with Metal Box container. EASY -TO FOLLOW ASSEMBLY INSTRUCTIONS ARE INCLUDED.

SPECIAL CASH ONLY BARGAIN
A bulk purchase enables us to offer this very useful
INTERCOM SET or BABY ALARM v.- owy £5.5.0
SION, providing l way TALK LISTEN facility.
Complete in
polished wood cases, aixe of each
only 7; 4; a hin. high.

£23.15.8

Hi-Fi LOUDSPEAKERS

W.B. " STENTORIAN " H.F.1018, 10M., 3 or 15 ohms.

HOME CONSTRUCTORS I
YOU CAN BUILD THIS TUNING UNIT FOR ONLY

(illustrated)

£27.6.0

Illustrated leaflet -

15,000 c/s.

MASTER
UNIT
and one EXTEN-

£28.7.0

Leaflets.

at 6.3 volts and 25 MA. at 250 volts.

of

£29.8.0

And will be pleased to send you Illustrated and Priced

EF89s), E3184, Tuning Indicator, phis 2 type
O.A. 79s Germanium Diodes. A really first-class Tuner very attracrively presented and
comparable to many offered at much higher prices. Power consumption is only 1.5 amps.

Consists

£37.16.0

COMPLETE RANGE BY
GOODMANS-WHARFEDALE-W.B.

F.M. TUNING UNIT
(Plus 5/- carr. and ins.)
PRICE £14.5.0
HIRE PURCHASE: Deposit
£2 and 12 months at £1/0/9. Incorporates the
latest MULLARD PERMEABILITY TUNING
HEART and the corresponding MULLAH]) VALVE
LINE UP comprising ECC85, 2 type EF85s (or

A COMPLETE KIT OF PARTS FOR ONLY

!

£23.2.0

WE HAVE IN STOCK THE

STERN'S MK. II "fidelity "

!

!

RADIO TUNING UNITS

The NEW COLLAR() model RP594, 4 -speed Single Record Player,
Studio Cartridge
The COLLARD model 4 564 4 -speed Single Record Player, Studio

!

RADIOGRAM CHASSIS

An AM/FM chaseis with nine valves and with push-pull output stage
providing 6 watts.
ARMSTRONG AM/FM "STEREO 44"
Provision is made for Stereo and Monaural playback from pick-up ot
tape. Outputs provided for Stereo or Monaural tape recording.

NENTAL " 4 -speed MIXER Auto- tyt.10.0
changer,

!

ARMSTRONG MODEL A F 208
Complete AM/F31 chassis producing 5 watts. Separate Bass and Treble
controls.
ARMSTRONG "STEREO TWELVE"
The most complete A.M./P.M. unit yet produced. For Stereo, giving 6
watts high fidelity push-pull output on each channe1,12 watts for Monaural
ARMSTRONG " JUBILEE "

consists of a 2 -stage design incorporating

the 3 modern BVA valves and has separate
BASS and TREBLE CONTROLS.
The
Portable Case will also accommodate almost
any make of Autochanger and is attractively
finished in Grey colour Rexine-WE ALSO
SUPPLY SEPARATELY: (o) The 2 -stage (plus Rectifier) AMPLIFIER
£4 2 6
The PORTABLE CARRYING CASE
ic)

12in. P.M. SPEAKER

£3 17

18

8

9

(Carriage and

insurance 1/. extra)

W. 109 FLEET ST., LONDON. E.C.4
STERN RADIO LTD. DEPT.Telephone:
FLEET STREET D112014

FEBRUARY, 1960

WIRELESS WORLD

elity"

;f1 "

ifiet/n/

1,13

TAPE EQUIPMENT

THE FINEST RANGE OF
TAPE EQUIPMENT
FOR THE
HOME
CONSTRUCTOR
MIMI WM NNW IEEESan =MS

A SELECTION OF

YOU CAN BUILD
A COMPLETE
HIGH QUALITY

HIGH FIDELITY

PORTABLE TAPE
PRE -AMPLIFIERS
Adds "Hi-Fi" Tape Recordi-;g to your existing Audio

TAPE RECORDER

Installation.

for E36.0.0

IN ALL MODELS WE
INCORPORATE THE

H.P. TERMS .
Deposit
0741-, 12 months E2/12/10.
.

TYPE "C"

COMPLETE KIT OF PARTS TO BUILD

PRE -AMPLIFIER

THE HF/TR3 TAPE AMPLIFIER.

and offer it complete in portable case with

(c) The new " COLLARO " STUDIO 3

.

.

speed

Deposit: E13/6/-.

Deck.

12 months 13/0/11

(c) The new TRUVOX Mk. VI Tape Deck.
12 months E3/3/10

(d) The BRENELL Mk. V

Deposit:

Deck.

Deposit:

(e) The WEARITE MODEL 4A Tape Deck.

Deposit:

3

12 months E3/15/7

E10/6/..

Speed

12 months £4/9/5

E12141..

THE NEW COLLARO " STUDIO " TAPE DECK.

.

Deposit: f7/6/-. 12 months £2/13/6
(b) The COLLARO Mk. IV " Transcriptor " 3 Speed Deck.
£81141..

£36.10.0
£41.10.0
£43.10.0
£51.10.0
£61.0.0

STERN'S MULLARD TYPE "C"
TAPE PRE-AMPLIFIER-ERASE UNIT

INCORPORATING THE

INCLUDING SEPARATE SMALL POWER SUPPLY UNIT

COMPLETE KIT
ASSEMBLED AND
£14 . 0 . 0
£17 . 0
OF PARTS
Deposit £3181- and 12 months of £1/4/11. Assembled unit only.

.0

ALSO AVAILABLE EXCLUDING POWER SUPPLY UNIT FOR
(Carr. and Ins. 5/- extra)
Send S.A.E. for leaflet or 2/6 for Complete Assembly Manual.
WHEN ORDERING PLEASE STATE MAKE OF TAPE DECK TO BE USED
We present this " Hi-Fi " Pre -amplifier strictly to Mullard's specification
etc., incorporating ONLY NEW HIGH GRADE COMPONENTS and the

£11.15.0 and £14.10.0 respectively.

SPECIFIED NEW MULLARD VALVES. It comprises a COMPLETELY SELF-

CONTAINED UNIT, all components and valves being contained in a well

ventilated Box-Chassis neatly finished in Hammered gold with a very
-ttractively engraved PERSPEX FRONT PANEL.

FOR PERMANENT HIGH QUALITY INSTALLATIONS
WE ALSO OFFER (excluding Case) the following

(a) The COLLARO " STUDIO " TAPE DECK and our
Mullard Type "C" PRE -AMPLIFIER and Power Unit

Assembled and Tested

H.P. Terms: Deposit E6/10/- and 12 months at L217/8
(b) As above but TYPE "C" PRE -AMPLIFIER supplied as
complete Kit of Parts
(c) The COLLARO Mk. IV TAPE DECK and the MULLARD

Type "C" Pre -amplifier and Power Unit assembled,
tested

£32.10.0
£29.0.0
£35.0.0

H.P. Deposit E7 and 12 months £2/11/4.

(d) As in (a) above but the Type " C " supplied as COMPLETE KIT OF PARTS
(e) The TRUVOX Mk. VI TAPE DECK and the assembled
Type " C " Pre -amplifier and Power Unit
H.P. Deposit E8 and 12 months £2/18/8.

£32.0.0
£40.0.0

KIT OF PARTS
(g) The BRENNELL Mk. V Deck and the assembled Type
"C" PRE -AMPLIFIER and POWER UNIT
supplied as complete
(h) As above, but the Type " C
KIT OF PARTS

£36.10.0
£46.0.0
£43.0.0
£56.0.0

(f) As above but the Type " C " supplied as complete

(I) The WEARITE 4A DECK with Type " C " assembled

and tested
H.P. Deposit E11/4/. and 12 months £4/2/I.

(Carriage and Insurance on above quotes 10/- extra)

STERN RADIO LTD.
DEPT. W

(a) The Mk. IV COLLARO " TRANSCRIPTOR " DECK
H.P. TERMS . .. Deposit Lti, 12 monthly payments of
C2/1812 (41 extra if we are required to wire up the
Transcriptor Switch Banks).
(b) The new TRUVOX Mk. VI DECK
H.P. TERMS: Deposit L9, 12 months of £3/6/- (Carr

(b) As above but HF/TR3 ASSEMBLED and TESTED
H.P. TERMS: Deposit L6161-, 12 months of f2/6/2.

POT CORE INDUCTOR.
.

DECK-WE INCLUDE:-

(a) COMPLETE KIT to build the HF/TR3 Amplifier,
together with the COLLARO " STUDIO " DECK

EQUALISATION by means
of the latest FERROXCUBE
.

Alternatively for those who prefer another type of TAPE DECK we will
supply precisely as above-but IN PLACE of the COLLARO " STUDIO "

For constructors with their own Cabinet-WE OFFER:-

LATOR and 3 SPEED TREBLE

.

PORTABLE CARRYING CASE (as illustrated)
ROLA/CELESTION 10in. x 6in. P.M. LOUDSPEAKER.
ACOS CRYSTAL MICROPHONE 1200ft. SPOOL E.M.I. TAPE.

£39.15.0
£45.0.0

and Ins. on all above is 12/6 extra).

NEW FERROXCUBE POT
CORE PUSH-PULL OSCIL-

PRICES

.

FOR THIS WE SUPPLY:-

109,FLEET ST., LONDON, E.C.4

Telephone: FLEET STREET 5812/3/4

(c) COMPLETE KIT to build the HF/TR3 together with
the Mk. IV COLLARO " TRANSCRIPTOR " DECK
(LI extra if we are required to wire up Deck Banks)

£28.0.0
£31.10.0

(d) As above but HF/TR3 ASSEMBLED and TESTED

£30.15.0
£34.10.0

(f) As above but HF/TR3 ASSEMBLED and TESTED

£36.0.0
£39.10.0

(LI extra if we are to wire up Deck Switch Banks)
(e) COMPLETE KIT to build the HF/TR3 together with
the NEW TRUVOX Mk. VI TAPE DECK
H.P. Terms: Deposit E7/18/-, 12 months of L2/I7/I1
(g) COMPLETE KIT to build the HF/TR3 AMPLIFIER with
the BRENELL Mk. V TAPE DECK
(h) As above but HF/TR3 ASSEMBLED and TESTED
H.P. Terms: Deposit L9, 12 months of £3161-.

£41.10.0
£45.0.0

(i) THE ASSEMBLED and TESTED HF/TR3 AMPLIFIER
with the V/EARITE MODEL 4A DECK, incorporates
£55.0.0
Wearite Head Lift Transformer, etc.
M.P. TERMS: Deposit LII, 12 months of L4/018.
(Carriage and Insurance on each above is 10/- extra.)
Attractive PORTABLE CASE is available to accommodate the TRUVOX

or COLLARO TAPE DECKS and we offer it together with ROLA/

CELESTION 10 x 6in. LOUDSPEAKER-ACOS CRYSTAL MICROPHONE
-and 1200ft. SPOOL E.M.I. TAPE-ALL FOR
£9.0.0
(Carriage and Insurance 5/- extra.)

WE HAVE THE NEW 2 -SPEED TWIN TRACK
TRUVOX Mk. VI Tape Deck in stock £26.5.0 1),;Pmnotif.,511,1-/im
It incorporal, PliECisION REV. COUNTER and PAUSE CONTROL and fully maintains the general high standard of all Truvox equipment. The very popular COLLARO
Tape Decks and the BRENELL Mk. V Decks are also available.

THE MODEL HF/TR3 TAPE AMPLIFIER
Incorporating

3 -SPEED TREBLE EQUALISATION

by means of the latest FERROXCUBE POT CORE INDUCTOR.
PRICE for COMPLETE

£12/15' KIT OF PARTS
216/10/_
FULLY ASSEMBLED
AND TESTED
HIRE PURCHASE: Deposit 83/13/6 and
12 months at 81/412. A very high
quality amplifier based on the very
succeasful Type " A " design completed in

the MULLARD LABORATORIES. ONLY NEW HIGH-GRADE COMPONENTS
are incorporated including MULLARD VALVES and a GILSON OUTPUT TRANSFORMER
. other features are: Magic Eye Recording Head Indicator-Effective

Tone Control-Monitoring and Extension Speaker Sockets-has own Power Supply and
can be used as independent Amplifier for direct reproduction of Gram. Records or from
Radio Tuner. Overall size 11 x 6 x 6in.-Trurox-Collaro-or Brenell-please specify
which.

Send S.A.E. for leaflet Or '216 for Assembly Manual.

PLEASE ENCLOSE S.A.E. WITH ALL CORRESPONDENCE

WIRE Lkss
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SCOPE FOR A BARGAIN
DOUBLE -BEAM
OSCILLOSCOPE TYPE 13A
Made for the Ministry by leading manufacturers (e.g., Erskine
& Hartley Electromotives) this fine instrument is suitable for
the examination of waveforms from two cycles to ten megacycles. It is extremely well designed and incorporates such
desirable features of construction as potted " C " core transformers and paper smoothing capacitors for complete reliability.
No electrolytic condensors are used.
TIME BASE
2 cps. to 750 Kcs.
Y PLATE AMPS.
5 Mc/s. bandwidth (3 dB).
CAL. MARKERS
1µ sec. and 10µ sec.

SIZE & WEIGHT
13in. x 10in. x 22in. 581bs.
EXTERNAL PROBE
For RF measurements
POWER SUPPLIES
Internal (AC mains)
All instruments are in first class condition and are carefully
checked and tested before despatch. Mains connector, test
leads, probe and circuit diagram are neatly contained in the
detachable front cover.

£25

30/Carr.

VIDEO OSCILLATOR TF885A
SPECTRUM ANALYSER TF984I1
Frequency coverage in two ranges: 25 cps. to 30
For viewing the spectra of " S " band transmitters
Kc/s. and 30 Kc/s. to 5 McIs. (sinewave) and 50 cps.
in
the
range 2,900-3,150 Mc/s. These are in virto 150 Kc/s. (squarewave). Output 1 watt into loom
sinewave) and 64 volt peak to peak (squarewave). tually new condition but are NOT tested. OperaOperates from A.C. mains. MODERN equipment
tion is from 180 volts 500 cps. power supplies. £30
in first class electrical and mechanical condition.
carriage paid.
£100 carr. paid.
MARCONI VIDEO OSCILLATOR TF410C
An earlier design of video oscillator having the
same frequency coverage as the TF 885. The output meter is a circular 31in. instrument. For AC
mains operation. In good condition and working
order. £35. Carriage paid.

MARCONI B.F.O. TF602A
Frequency range 10 cps. to 12,000 cps. Operation
is from AC mains. Output indication by magic eye.
Incorporates 50 cycles check. A reasonably compact instrument useful for general audio testing.
Fair condition, tested and working perfectly.
£6/1916.

MARCONI BRIDGE TF868
Measures L. C. & R. each in 7 steps, L. & C. at
1000 c/s. and R at D.C. L: lttH to 100H; C: 1µµ
F to 1000F. R: 0.10 to 10M53. Power factor 0.001
to 0.995. AC mains operation. First class MODERN equipment in virtually new condition. Perfect working order. £65. Carriage paid.

Carriage 10/6.

FERRANTI TESTMETER TYPE Q

Volts 0 to 30, 150, 600 A.C./D.C. with additional

0-3 v. D.C. and 0-15 v. A.G. ranges; milliamps 0 to
7.5, 30, 150 and 750 D.C.; ohms 0-25K. Accuracy
BSS 1st grade. 500 ohms per volt. With leads,

prods, battery and instructions. In velvet lined
4 x 7 x 3in. case.
Brand new condition, perfect
working order 52'6. Post 2/6.

UNIVERSAL IMPEDANCE BRIDGE TF373
An excellent bridge of earlier design having an
almost identical specification to the TF868. Those

G.E.C. SELECTEST DIII

we offer are in very good electrical and mechanical
condition and are in perfect working order. £35
carriage

paid.

OUTPUT POWER METER TF340

AVOMETER MODEL D.
£8.19.6 (P. & P. 3/6)
D.C. Volts
150 inV.
300 mV.
1.5 V.
3 V.
15 V.
30 V.
130 V.
300 V.

Impedance from 2.30 to 20,000Q In 40 steps. 100 W.
to 5 watts. Pour ranee, 0-3 mW., 0-50 m W., 0.500 mW.,
and 0-5 Watts. First class condition. Tested. 19/191.
Carriage 7/0.

750 V.
1.5 KV

A.C. Volta
7.5 V.
15 V.
75 V.
160 V.
300 V.
000 V.
750 V.
1.5 KV

D.C. Current

Is m/A.

30 WA.
150 m/A.
300 m/A.
1.5 Amps.
3 Amps.
15 Amps.
30 Amps.

A.C. Current
75 m/A.
150 m/A.
760 m/A.
1.6 Amps.
7.5 Amps.
15 Amps.

Resistance
0-1000 ohms.
0-10 K ohms.

Thoroughly overhauled. Complete with batteries and instructions. An extremely robust meter at a very reasonable
price.

This tmtmeter has exactly the same ranges as the
Avo " D." The scale is even larger. Those we offer are
first class condition. completely overhauled and
carefully tested prior to despatch. Complete with
battery, test leads and instructions. $7/10/-. P a F.
In

3/6.
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FERRANTI
VOLTMETERS
0-300 volts, 25-

Carr. Eng. and Wales 30/-.

No. 10
A crystal controlled heterodyne wave meter covering 500 Kc/s to 10 Mc/s.
(Harmonics up to 30 Mc/s.) Requires
15 m/a. and 12 v. 0.3 A. d.c. but can be

easily modified for 120 v. and 1.4 v. working. Size 7 x 71 x 4in.
First class condition, complete with valves, crystal,
instruction manual and circuit. ONLY
59/6. Post 3/6.

CHOKES. Parmeko 5 H. 200 m/amps.,
HRO chokes, 17 H., 80 miamps., 7/6.
AR -88 chokes, 15 H., 90 miamps., 8/6.
Parmeko 8 H., 100 m/amps., 7/6. Postage
any type, 1/6.
6/6.

QIER (BC -453)

This Command Receiver covers 190-550
Kc/s.-(I.F. 85 Kc/s.) and is ideal for double
conversion

etc.

all 6 valves and CIRCUIT. 89/6. Post 3/6.

BRIDGE

D.C. output 30
NEW.

Boxed.

RECTIFIERS.

A.C. input
v.

10

45/,

45

amps.

v.

RMS.

BRAND

Post 3/6.

HEAVY DUTY L.T. TRANSFOR-

MERS. (Gresham.) Latest type potted,
oil filled, Pri. 230 v. 50 c/s. Sec. 0-70-7580 v. 4 amps. Size 54 x 41 x 61in. high.
Wt. 19 lb. BRAND NEW. 42/6, carr. 5/-.
Gardner's Transformer. Tapped mains
input. Secondary 12 volts RMS (C.T.). 30
amps. Housed in sheet metal case 91x
8f x 6fin. high. BRAND NEW. 72/6,
carr. 7/6.

DUAL PURPOSE TRANSFORMERS

Pri. 230/250 v. Secs. 2400-240 v. 1.5 amps., 5 v. 12.5 amps., 5 v.
1.75 amps. Ideal for ISOLATING TRANSFORMER, to obtain TWO 240 v. 360
watt lines. Potted, oil -filled, 7 x 71 x 101 in.
(Gresham.).

high. Wt. 50 lb. BRAND NEW. E3/10/..
Carr. 10/-.

ADVANCE CONSTANT VOLTAGE

TRANSFORMERS. Input 190-260 v.,
Output 230 v.
A.C. mains.
150 watts. E8/I 0/, Carr. 5/-.

50 c/s.

STANDARD TRANSFORMERS

Vacuum impregnated, interleaved, E.S.
screen, universal mounting. Size 4 x 31 x
18/6 each.
2f in. ALL BRAND NEW.

CR150 COMMUNICATIONS RECEIVERS
Covers 2-60 Mc/s. in 5 ranges. Double superhet, with 2 EF50
R.F. stages, 500 Kc/s. crystal calibrator H.T. stabiliser, " S "
and valve -check meter, audio filter, etc. Variable selectivity,
using TWO double -crystal band-pass filters. External power
supply required, 300 v. D.C. 65 m/Amps, and 6.3 v. 3.7 Amp.
Size and appearance similar to CR100. In superb condition

and working order, E45.

Carr. 30/-.

LOUD HAILER EQUIPMENT
IDEAL FOR CROWD CONTROL. FACTORIES, FETES, ETC. CONSISTS OF 4 SPEAKER UNITS AND CONTROL UNIT, COMPLETE
WITH MICROPHONE, HEADPHONES AND SPARES.
OPERATES
FROM 12 VOLTS D.C. (OR 6 VOLTS D.C. WITH SLIGHTLY REDUCED
OUTPUT), CONSUMING ONLY 3 AMPS. OUTPUT POWER 8 WATTS
ALL TESTED AND WORKING, BUT SLIGHTLY SOILED. A GENUINE
BARGAIN. 24/1916. CARRIAGE 25.6.

MORE METER BARGAINS
Range

25 Microamp.
25 Microamp.
50 Microamp.
50 Microamp.
100 Microamp.

Type

SANGAMO - WESTON ANALYSER
A useful multi -range meter.
Thoroughly overhauled and in perfect
working order. For lull details see previous
adverts. 0/10/-. Carr. 4,6.
E772.

AVO LC & R BRIDGES.
5 pFd to 50 mFd.

test and Power Factor scale. For use on
Tested and guaranteed.
A.C. mains.
03/10/..

Post 3/6.

Checks dynamic mutual conductance,
shorts, emission, gas, and noise. For UX4,

211u.

60/6

82'8

4243

D.C. WC 31in. Flush Squ. Scaled 0-250v.

50/68 6

D.C. M/C 21in. Flush Circular
11/6
1 Amp. Thermocouple
211n. Projecting Circular
6/9
300 Volts
Flush Circular. Made 1955
A.C. M/I 61n.
79/6
300 Volta
A.C. M/I Olin. Flush Circular
25/500 Volta
Flush
Circular
A.C. M/I 2}in.
25/Flush Circular
40 Amperes
D.C. M/C 2in.
/8
DIETER RECTIFIERS. Full wave bridge. BRAND NEW. Salford 1,
mA. 8,6, 5 niA. 816. STC 2 mA. 5/6.

MINIATURE 373 IF STRIPS. For FM tuner described in
"Practical Wireless." Complete with 3 of EF9 I, 2 of EF92

and I of EB91. A fresh release enables us to offer these once
again.
BRAND NEW. Complete reprint of conversion
instructions and circuit supplied free. 35/-. OR less valves,
12/6. Post, either, 2/6.

T.C.C. VISCONOL CONDENSERS. 8 mFd. 800 v.

D.C. wkg. at 71 deg. C. CP152V. Size 3x If x 5in. high.

BRAND NEW. Boxed

8/6 each post paid.

MINIATURE RELAYS %ALL BRAND NEW and BOXED
G.E.C. sealed, wire ends, 6700, 2 H/D makes, M1099... IS'G.E.C. sealed, wire ends, 6700, 4 C/overs, platinum. M 1092 19/6
G.E.C. sealed, wire ends, 500052, 2 C/overs, platinum, M 1052 17/6
Siemens High Speed. 1K IKS1, I C/over
10/6

HRO SENIOR RECEIVERS

UXS, UX6, UX7, Octal, Loctal, B7G,

and Acorn types. Portable, in wooden
carrying case 151 x 8 x 5iin. Wt. 13116.
BRAND NEW. Complete with instruction book and valve testing charts. For
117 v. A.C. 10 gns.

85 Kc/s. to 25 Mc/s. A.C. mains operation.
In fair condition and good working order.
TFI44F. [40. TF I 44G. LSO.

RI1S5 RECEIVERS. With latest type
super slow-motion drive. In good con-

dition and perfect working order.

reModel " B "
aligned and air tested
£7/l9/6. Mode! " L " (covers trawler
Carr.
and shipping bands) E12/12/6.

(either) 10/6. Send S.A.E. for details of
sets and power units, or 1/3 for illustrated
booklet.

SCR522 TRANSMITTER/RECEIVERS.
100-150 Mc/s. Comprises BC624A rec., and
BC625 trans. with valves, and in good
condition. BC624A, less relay 19/6. With
relay, 25/-. BC625 22/6. These two, on
rack 47/6. Carr. 7/6.

BRAND NEW, boxed. 89/6.

INSTRUMENT

Morgan " T " (1 watt) and " R " (I watt).
100
Latest types, all BRAND NEW.
assorted, 10/,

1.250 20 A., 12/6, post 3/6.
Post 2/6.

Tested, and in good condition.

Table or rack, 69/6.

Post 4/-.

CHARLES BRITAIN
SAINT

(Radio) LTD.
MARTIN'S

LANE

125 mlamps., 6.4 v., 4.5 amps., 5 v. 2 amps.
41 x 41 x 5f in. high. Wt. 12 lb. Potted.
Tag ends. RCA BRAND NEW. Boxed.

One minute from Leicester Sq. Station (Up Cranbourne St.)

29/6, post 3/6.

Megohm
PRECISION RESISTORS.
Ex-U.S.A.
watt wire wound.
1%
BRAND NEW. 10/6 per dozen.
I

Complete with ALL NINE general coverage plug-in coilsets
for 50 Kc/s. to 30 Mc/s. Instruction booklet, and circuit
but less external power supply unit. Table models, as new
condition, 21 GNS. Rack mounting, 18 GNS. Packing
and carriage 22/- extra. Send S.A.E. for further details.
HRO POWER PACKS. 115/230 v. A.C. mains input.

AR88D MAINS TRANSFORMERS.

Output 345-0-345 v.

10 12 A., 8/6.

ZENITH ADJUSTABLE 250 4 A., 8/6.

II

Input 110-240 v.

Post 1/-.

HEAVY DUTY SLIDER RESISTORS.

TRANSFORMERS

post FREE.

Carr. 5/6.

RESISTORS

ADMIRALTY HT TRANSFORMERS

230 v. A.G. input. Outputs 0-65-130-195 v
85 m/amps., 6.3 v. 5 amps., 6.3 v. 0.3 amps
Shrouded. Size 31 x 31 x 31 in high. 15/,

Finest

VITAVO X PRESSURE UNITS TYPE
P.M.Heavy duty.
N. 20 watts.

HRO
BRAND
ype, 180 v. D.C., 65 miamps.
NEW. 29/6, post 3/6. Type PU2, 200 v.
100 m/amps., with OZ4 rectifier.
D.C.
BRAND NEW. 25/-. Post FREE.
CRYSTALS. 200 Kc/s. American GEC,
RCA bars, 15/,
100 Kc/s.
10/- each.

Wt. 25 lb. Made 1953. BRAND NEW.
Original boxes. 45/-. Carr. 5/-.

12/6.

MARCONI SIGNAL GENERATORS

MOVING COIL PHONES.

6 -VOLT VIBRATOR PACKS.

375-550-620 v. (620 and 550 v. 200
miamps., 375 v. 250 m/amps.), plus
two 5 v. 3 Amp. rectifier windings.
Upright mtg.
Total rating 278 VA.

Matching

quality Canadian, with chamois ear -muffs
With
and leather -covered headband.
lead and jack plug. Noise excluding and
supremely comfortable. 19/6. Post 1/6.

12, 15,

Secs. 620-550-375-0-

Carr. 7/6.

auto. transformers for 230 v. A.C.

Ideal for models, trains, etc.

Pri. 230 v. 50 c/s.

Capacity

Resistance 5 ohms to

50 megohms. Inductance can be measured
Balance is
against external standard.
indicated on a meter, which can be used as
a valve voltmeter from 0.1 to 15 v. Leakage

7918

89/8

20 and 24 v., to give 3-1-5-6-8-9-10 v.,
etc.

5-18.5 Kv.
Manufactured 1953.
Contained in wooden case 10 x 10 x 9 ins.
high. £9/I9/6. Fost paid.
reads

HICKOCK 1-177 VALVE TESTERS.

D.C.
WSquare
Flush
D.C. M/C Olin. Flush Circular
C

ELECTROSTATIC METER Dia. 61 ins.

6916

v.

100 Microamp.
1 Milliamp.
1 Milliamp.
200 Milliamp.

BRAND NEW.

plete in super quality canvas carrying
with test
case,
prods and leads.
Boxed 27/6. Post 2/6.

Price

I

30 v. 2 A., tapped at

for schools. Com-

25m.

Type I. 250-0-250 v. 80 m/a., 6.3 v. 3 A.,
A. tapped at
tapped at 4 v. 4 A., 6.3 v.
4 v. and 5 v. 2 A.
Type 2. As above, but 350-0-350 v.
80 mla.

Recent

Size

Flush Circ. Peale " Rontgens "
D.C. M/C 241n. Proj. Circ. Scale " Rontgens "
D.C. M/C Nin. Flush Circ. Scale "Tolerance"
D.C. 91/C 211n. Flush Circ. scaled 0-100 v. ..
D.C. M/C nin. Flush Circ. Scale 0-50/0-1,000
D.C. 111/C

m/A.

I

manufacture. Ideal

Post 1/6.

Type 3.

D.C. FSD

A high quality 3 ohm unit fitted into heavy gauge black crackled steel cabinet, size 101 x 111 x 6in. Fitted with rubber
feet and 6ft. lead. Ideal for extension speaker, CRI00, etc.
In original cartons. BRAND NEW.
45/, Post 3/6.

Supplied

BRAND NEW in original cartons, with
Funnel cooled.

0-5 and 0-100 v.

RCA AR -88 SPEAKERS

CRYSTAL CALIBRATOR

SELENIUM

Dual range

S61.

Send S.A.E. for full details.

Sin. scale.

3/6.

superhet

WESTON
VOLTMETERS

In perfect working order. LOOK

Later model with Noise Limiter, E25.

100 c/s. Moving
iron, 6in. scale.
Fl. mtg.
Hermetically sealed,
grade IN. Made
1955.
BRAND
NEW.
Boxed.

post

SANGAMO-

MARCONI CR100
Completely overhauled.
LIKE NEW. E21.

NS.

79/6,

14i

UPPER

LONDON, W.C.2

TEMple

Bar 0545

Shop Hours: 9-6 p.m. (9-I p.m. Thursday.) Open all day Saturday

I

DC/AC CONVERTERS. Input 12 v.
D.C. Output 230 v. 50 c/s. A.C. at
135 watts. Fitted with 0-300 v. A.C.

21in. meter and slider resistor for voltage
adjustment. In stout wooden carrying
case with lid. Perfect working order,
[9/19/6. Carr. 10/6.
24 v. Input 230 v. A.G. 50 c/s. 100 watts
output. In grey metal case. BRAND
NEW. 92/6. Carr. 7/6.

RADIATION METERS.

Portable dose -

meter, containing modern type
eccangular 50 microAmp meter, CVX494
electrometer valve, tec. BRAND NEW.
rate

n canvas carrying case. £3/I9/6. Post 2/6.
For details of other equipment, see our previous
adverts.
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NEW-The "CONTINENTAL -6

"For Style, Quality Performance
and Value for Money "

PP

COMBINED TRANSISTOR PORTABLE/CAR RADIO SUPERHET
SPECIFICATION

ING CABINET, BATTERY,ETC.,
ONLY El I/I0/-. P.P. 3/6.

* Slow motion tuning.
* HI-FI SPEAKER.
* Double tuned IF's.

* 6 months' battery life.
* Resistor and Condenser

* Size 94 x 7 x 31.
* Weight 41b.

TOTAL COST OF ALL SPECIFIED COMPONENTS INCLUD-

* 195 to 560 metres on medium wave.
* 1,150 and 1,800 metres on long wave.
* 400 mW. push-pull output.
* A.V.C. and Car radio. Standard Fitting.

All

separately.

available

components

Send for descriptive leaflet and prices.

leads

pre -

marked

with

A highly sensitive and selective portable
fully tuneable on medium and long waves.

2-XCIOI,

Performs equally well as a car radio.

trimmed.

* Printed circuit

board

component numbers.
* EDISWAN TRANSISTORS.
XAI02,
2-XAI01,
X8103,

2 -WATT POWER STAGE
use
with ' Continental.'

Low running costs, good looks and ease

2 -DIODES.

of construction combine to produce a

TRANSISTOR "8"

For

Works from 12 -volt supply.
Overall size 44 x 31 x 2fin. All
parts with Power transistor, less

radio equal to any commercial receiver
in the 20 gn. class.

STILL AVAILABLE AT £10-19-6 (pp. 2 6)
FREE BOOKLET ON REQUEST

speaker. 52/6. P.P. 2/-.

1

MAJOR -2

* 4 -stage reflex

(2 -Transistor Pocket
Radio)

* Medium wave; tuneable

MAJOR -3

* 5 -stage
Circuit

(3 -Transistor Radio)

* No Aerial or
Earth.
* Min. Volume

* Very sensitive

* No aerial

or earth

* 3 -stage Reflex

* Medium wave

* Ferrite aerial
* Size

Ediswan
* 3Transistors.

on

one battery.

* Medium Wave

* 44 x 3 x 14in.

* Weight only 4
TOTAL 69/6 POST * Personal phone

MINOR -I
(I -Transistor Radio)

Control.

* Complete layout

* Over 6 months

Reflex

1/6

NEW BOOKLET FREE: All components sold
separately

GOOD RECEPTION ANYWHERE!

sonal
phone

14in.

NEW BOOKLET FREE

"SUPER -SIX"

THE SMALLEST ON THE MARKET

Transistor Portable Superhet

TRANSISTORS

* Ferrite Rod Aerial

* 3in. 150A Speaker
* Full Assembly Instructions
* Size 7M. x 2in. x Ilin.
* Trimming Tool supplied.

POWER

£9.10.0

SB078

2t Mc/s

All parts sold separately

S13305
513231
SI323 I R

FREE LEAFLET

X13104

25 Mc/s
30 Mc/s
50 Mc/s
Mc/s
6 Mc/s

P.P.

2/6

I

XA104

"PRACTICAL TRANSISTOR CIRCUITS
I

(1ST EDITION)

2/- POST FREE

2
3

Total

DESCRIBED

Cost P.P.

Leaflets and Components Lists.

8

W.W.

9

Addon Amplifier (250mW power -

TO

HENRY'S RADIO LTD.

5

remittance value 2/- for

I

6

"Practical Transistor Circuits," Radio Receiver

I

7

Enclosed please find

NAME
(BLOCK CAPITALS, PLEASE)
ADDRESS

50/-

20/-

1/1/1/1/-

37/6

1/6

95/-

1/1/1/-

R.F. I.F. Generator (450 kc/s to 3 Mc/s) 25/Light Operated Switch
27/6

Square Wave Generator (Audio)
Signal Tracer (Audio I.F. R.F.)
Hearing Aid Amplifier
3 -Channel Audio Mixer
Audio Generator

4

PP

ALL TRANSISTOR UNITS
Radio Control Receiver (27 Mc s)

stage)

42/6

25/-

EACH

SHORT-WAVE, R.F. AUDIO AND

High sensitivity and selectivity combine to give excellent reception on
both medium and long waves, this set is recommended by us as being one of the easiest -to -build XAI03
printed circuit transistor sets ever offered.
LIMITED QUANTITY ONLY XCI 21

A booklet produced for the home constructor containing transistor circuit diagrams, practical layouts,
data and information.
All components used are
readily obtainable from us.

5/-

FROM

Complete set of parts
including attractive cabinet

* Sensitive and Selective

diagrams

Free list on request

* Medium and Long Waves

* Printed Circuit

ear-

* Layout

P.P. 1/6

phone.

TOTAL 87/6 P.P. 1/6
RESULTS GUARANTEED ANYWHERE

* 6 Mullard Transistors

49/6

All components

* Personal

(See " R.C. " Sept., '59)
All parts sold separately).

x2x

* Includes per-

Tuning.

* Size 44 x 3 x

ozs.

3

6mW H.F.
10mW H.F.
lOrnW H.F.
10mW H.F.

10/15/22/6
30/-

120mW Audio 10/90mW Osc/Mix

18/-

-

90mW RF, IF I5/200mW Power 17/XCI31 Matched pairs only 500mW pr.34/0C44
15 Mc/s
60mW Osc/Mix.
26'OC45
6 Mc/s
60mW RE, IF 23I0071
600 kc/s
100mW Audio 141" Red Spot 800 kc/s
125mW Audio 5' White Spot 5 MO 125 mW RF, IF
76
4 Mc/s

Photo Transistor 100mW

10,-

V15/I OP 10 -watt Power

17/6

FREE DATA & COMPLETE LIST ON

REQUEST. ALL GUARANTEED.

CRYSTAL MICROPHONE
INSERTS
Acos

and

Brand new.
lin. square

other

well-known

makes.
7/6
7/6
7/6

59/6

1/6

10

2 Watt Power Stage (for Continental)5216

2/-

II

Baby Alarm-I00% safe

92/6

2/-

Top Band Transmitter (1.8 to 2 Mc/s) 57/6
3 to 12 Mc/s Xtal Osc.
2216
35 -metre C.W. Transmitter
27/6

1/6

2in.

1/-

lin. square, ex -units
3/6
ALL GUARANTEED P.P. 6d any type.

12
13

14

1/ -

14in. square

Ilin. round
Ilin. round
Ilin. round

8/6
14/12/6

TRADE ENQUIRIES INVITED ON ALL ITEMS AND DO-IT-YOURSELF UNITS

HENRY'S RADIO

LTD.

5, HARROW ROAD, PADDINGTON, W.2
OPEN MON.-SAT. 9-6, THURSDAY I O'CLOCK

PAD 1008/9

WIRELESS W. -LI)
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VALVE VOLTMET 71
Type I 65-A

D.C. ELECTRONIC VOLTMETER.
0-3-10-30-100-300 and 1,000 volts.
Input res: 11-meg. constant on all ranges. Sensitivity: 3.666,666 ohms per volt on 3 v. scale.
6 -Ranges.

A.C. VOLTMETER.

5 -Ranges: 0-10-30-100-300-1,000 volts.
tivity: 1,000 ohms per volt.

Sensi-

TRANSMITTERIRECEIVER
Army Type 17 Mk. II
Complete with Valves, High Resistance Headphones, Handmike and Instruction Book and
circuit. Frequency Range
44.0 to 61 Mc/s. Range
approximately
miles.

ments:

3
to 8
Power requireStandard 120 v.

H.T. and 2 v. L.T. Ideal
for Civil Defence and
communications.

BRAND NEW

ELECTRONIC OHMMETER.

6 -Ranges, from 0.1 ohms to 1,000 megohms.
Movement. 200 microamperes. D.C. accuracy

COMPLETE WITH INSTRUCTION BOOK AND
TEST PRODS, BRAND NEW.

45/- P.P. 5/,
44-61 Mc/s. Calibrated

Wavemeter for same,
10/. extra.
P.P. 2;-.

A.C., D.C., R.F. METERS

Input 110-250 volts A.C.
0-15 v.
0-40 v.

ONLY £12/10/0 P.P. 3/6

0 -ISO v.

SPECIAL PURCHASE - LIMITED STOCKS

T/X TYPES AND SPECIAL PURPOSE VALVES

5/5/65/-

EF9I
E F92

813
832

30/35/40/15/45/-

832A ...
829B

.

705A
1512C43
53/725A
35/726A
15/7268 ... I5/-

.

QV04/7
TTI 5
446A ...
446B ...

12/6
12/6

.

872A
2K25

7/6

1625

15/-

5/-

8582
1838

15/-

25/-

1632
1644

65/-

19G3

15/61-

5800
5829
5839

45/-

5840A

30/22/6
30135117/6

WL860... 30/TZ40 ... 35/-

...
5638 ...

12/6

30/-

35/15/-

CV100 .
CV85

15/15/-

5692
5703
5722
5726

5931

22/6

CV 129
CV216 I

.45/25/-

15/-

5852
5932

723A/8... 55/2154
35/803
805
35T

807

8/6

10/351-

6004
9005
CK5785

17/6

8/6

15/8/6

NEW FREE LIST OF OVER 600 TYPES OF VALVES AND TUBES

V.H.F. TRANS/RECEIVER TYPE 1986
10 -channel crystal controlled.

124.5 to 156 Mc/s. Nominal coverage 9.72 Mc/s. I.F., 23 kc/s
bandwidth. Unit complete with 21 valves, 24 volt power unit, circuit diagrams, etc. £7/I9/6,
p.p. 10/6. Contained in metal case. New condition

V.H.F. TRANS/RECEIVER TYPE 1986

* 9.72 MCIS I.F.

* 124.5 to 156 MCIS COVERAGE
With

Sub -units
TRANSMITTER

Type

valves

valves

P.P.

81

60/-

25/-

114

476

25132/6

7/6
12/6

105

20/-

3

15/-

2/6
2/6
2/6
2/6
2/6
9d.

RECEIVER

.

10 -Way Control unit

--

6/-

382

All the above are in absolute new condition.

MARCONI No. 19 SET CRYSTAL
CALIBRATOR

Less

2in.

M.I. (AC) P.

5in.

2/in.
2fin.
3fin.

Headphones

7/6

Xtal controlled.

New condition.

£45/10/-,

22/6
1216

10/7/6
12/6

6/6/6/6/-

10/7/6
7/6

10/25/ -

Rod 2/6.

and all communications receivers. 45/. P.P. 2/6.

100

p.p.

to 120 me/s.

10/6.

AC/DC volts.
0-500 volts.
D.C. mA.
0-500 mA.
RESISTANCE
0-20 K.

Junction Box 2/6.
Canvas Bag 4/-. Aerial

R.C.A. SPEAKER
8in. P.M. in black crackle cabinet. For AR88

15/15f59/6
59/6

AVO MINOR TESTMETER

pair,

From 6 Kc/s-47 Mcfs. FT243,

50/-

TR 1920 TX/RX
4 -channel

TRANSMITTER/RECEIVER
Complete with 5 valves. In new condition.
These Sets are sold without Guarantee, but
are serviceable (7 to 9 Mc/s). 22/6. P.P. 2/6.
Throat Mike 3/6.

Send for free list.

7/6
12/6
12/6
12/6

Full circuits available, 1/9 post free.

QUARTZ CRYSTALS
FROM 5/- EACH
All types for all purposes.

8/6

M.C. (DC) F.S.
M.C. (DC) F.R.
M.G. (DC) F.R.
M.C. (DC) F.R.

WALKIE/TALKIE TYPE 38

CRYSTAL CONTROLLED OSCILLATORS: 10
Kc/s., 100 Kc/s. and I MO. On/Off MODULATOR.
With handbook. Unused. ONLY 79/6. P.P. 2/6.

FT241, 10X1 and B7G.

M.I. (A.C) F.R.

2in.
21in.
21in.

M.G. (DC) P.
M.C. (DC) P.
M.C. (DC) F.R.
31in.
M.C. (DC) F.R.
21in.
M.C. (DC) F.R.
0-I mA
M.C. (DC) F.R.
21-0-21 mA
2/in
2in.
M.C. (DC) F.S.
0-100 mA.
2in.
M.C. (DC) F.S.
0-150 mA
0-50' mA
M.C. (DC) F.R.
21in.
2in.
T.C. (RF) P.
0-730 mA.
2in.
T.C. (RF) P.
0-500 mA.
T.C. (RF) P.
2in.
0-I amp.
T.C. (RF) F.S.
2in.
0-3 amp.
T.C. (RF) P.
0-12 amp
2fin
2in.
0-20 amp.
M.C. (DC) P.
M.C. (DC) F.S.
0-30 amp.
2in.
21in.
M.C. (DC) P.
5-0-5 amp.
4in.
M.C. (DC) P.
0-10 amp.
FREE COMPLETE LIST ON REQUEST

* 10 -CHANNEL CRYSTAL CONTROLLED

* 23 KC/S BANDWIDTH

IF Amplifier
Modulator
24 v. Rotary unit

0-200 v.
0-600 v.
0-300 v.
0-1+ kv.
0-21 kv.
0-500 UA
0-400 UA

2/in.

COMPLETE WITH LEADS AND
LEATHER CASE 79/6 P.P. 2/-.
FULL GUARANTEE.

- PIRANI HIGH VACUUM TEST EQUIPMENT .1

PIRANI DIFFERENTIAL LEAK

PIRANI CONTROL UNIT (I.2mA
meter movement).

(85/-, p.p.

DETECTOR.

(45/-,

p.p.

5/-.)

5/-.)

PIRANI GAUGE

HEAD WITH

PYE SCALAMP GALVANOMETER
(Type 2000).

(EIS, p.p. 3/6.)

COMPLETE VACUUM TESTING EQUIPMENT (5 ITEMS AS SHOWN)
NEW IN ORIGINAL CARTONS.

CALIBRATOR

£25 - 0 - 0

p.p. 10/ -

INCLUDING OPERATING
INSTRUCTIONS

(SPARE PIRANI GAUGE HEADS, EDWARDS TYPE M6, LESS CALIBRATOR, IS:- EACH.)

HENRY'S RADIO LTD.

5, HARROW ROAD, PADDINGTON, W.2
(AT JUNCTION OF EDGWARE RD. AND HARROW RD.)

PAD 1008'9
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WIRELESS WORLD

1413

HARTIERSON SURPLUS CO LTD
48 BEDDINGTON LANE, CROYDON, SURREY.

Phone : THOrnton Heath 2577

Phone : THOrnton Heath 2577

The world famous E.M.I. Angel Transcription P.U.
SPECIFICATION
Physical
Length 151 inches (40.32 ems.)

* (MODEL 17A)

Height 21 Inches (6.41 ems.)
Width 2i Inches (6.03 ems.)

A PICKUP FOR THE
CONNOISSEUR ORIGINALLY PRICED AT

Centre of bade to stylus tip 12 inches
(30.72 cms.). Approx. overall.
Styles

A diamond stylus Is fitted to the 33)
45 r.p.m. head supplied.
Head Impedance
1

ohm. (measured

at

WE
CAN
OFFER THE LAST REE17/10/-

c.p.5).

1,000

Frequency Response

For a constant recorded velocity the
frequency response

is

sensibly

level

MAINING FEW AT

within the following limits; with microgroove stylus. 20-16.300 c.p.s. With
standard stylaa 20-20,000 c.p.s.

15.10.0

Distortion

Measured at 400 c.p.s., the total harmonic distortion Is less than 5% for a
recording level of +20 db referred to

PLUS P. & P. 5/-.

transverse velocity

1 cm.isec. r.m.s.

Sensitivity

50 mV at secondary of transformer
provided

from

a

+10db referred to

level of
em.,sec. r.m.s.

recording
1

velocity

* WITH DIAMOND STYLUS

Weight at Stylus Point

Variable from 3-10 grammes as re
quired.

500

MICROAMETER

A 4+" Pend mounting 500
and ideal for building into
M'croam:ter marked in ohms
a mu'.f-range meer.

PRICE L2.10.0
Plus P. & P. 3/6.

PLESSEY TWEETER
well-known
Plessey
Tweeter at our
amazing price of
This

3

ohm

10'6 TAX PAID
Plus P. & P. I'6.

This cabinet as used by a
world famous manufacturer. Cost nearly £30 to
make. Will accommodate

The cream

Can

Cabinet

of the

any type of equipment.
also

cocktail

be

used

cabinet.

as

a

Money

World

refunded if not completely
satisfied.

OUR PRICE

Legs for above if desired

118.10.0

at per El per set.

Dimensions-Length 511",
Height 32+", Depth 17+"
without legs-Legs 6".

Plus P. & P. 12/6.
Scotland & N. Ireland 25/ -

Valve line-up

Stereo Amplifier

ECC83, EL84 x EL84, EZ80.
Mullard Valves. Bass -Treble Balance and volume on
remote control panel. Fitted

Stereo amplifier as illustrated.
Made by a leading
manufacturer, it is a
robust
precision This

with elegant control knobs.
Should not be missed.

built job which we
offer at the amazing
TRANSISTOR BY

U
EQ60/

slop

PRESS

price of ...

LEADING MANUFACTURER

fIR1T OWE
11 /6 EACH -

06C44
-I.M.EFORNT

17.9.6

Plus P. & P. 3/6.
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We have made a fortunate purchase of a small quantity
of Taylor Meters. There are assorted types-Nos. 90.

HARVERSON
T.R.F. EASY

90a, 70a and 75a.

These are secondhand meters, but are
mechanically perfect and fully guaranteed. We regre,
that we cannot supply leads, or meter No. to your order.

FOUR KIT
All parts and point to point
wiring diagram.

Get them while they last at £6,6.0

OUR PRICE

Also a few Signal Generators

£4.12.6
Plus

&

P.

£8.10.0

65A or B at

P.

8 WATT Push Pull
MONAURAL AMPLIFIER
By well-known manufacturer-employing four MuIlard valves: ECC.83,
2 EL.84 and EZ.80. Bass, treble and volume on remote panel. Elegant

£6.19le.6

OUR PRICE-Plus P. & P.

knobs.

SWITCHES
ROTARY
Size

A few

only

as

this

month's bargain offer.

I Tkin. dia.,

2in. spindles.

PRICE 2/11 ea.
pole 10 way.
pole 12 way.
I

Product of a well
known
manufacturer

Don't miss this won-

I

pole
pole
pole
pole
pole
pole
pole
pole

2
2
2
2
2
3

3

4

Band 1-1-5.

4
5

6
3

4
3

OUR PRICE

E9.15.0
Plus P. & P.

CARTRIDGES
All makes
types

in

6" x 4"

and

stock.

Write for our
bargain list.

Band 3-8-11.

3 ohm Plessey Speaker.

12/-

391'6

Plus P. & P.

F.M.
TUNER

HEAD
(as

illustrated)

uses ECC.83, less
valve

14/6

SPEAKERS-we can supply a complete range of speakers at keen pricessend for our list. THIS MONTH'S SNIP-R.A. Type 9120 Mk. II,
I2in., 10-12 watts.
PRICE Plus P. & P.

Plus P. P.

GARRARD Large Record Spindle-Type LRS.2

Regret no Circuit

and boxed.

3/-

R.F.

4/9

to 4 Mc/s.

use on changers RC.II0 and III.

XA I 04

fre-

quency changer up

18/.

to 2 Mc/s

20 watt, 4,500 ohm load.

Up to 10 w. with
heat

Plus P. P.

TAYLOR WINDSOR

240A PATTERN GENERNot New, but
ATOR.
P. P.

2/-

64/350 v.

2/3
2/3

100/25 v.

8/500 v,

2/9
3/6

16/450 v.
16/500 v.
32/450 v.
25/25 v.
50/25 v.
50/50 v.

sink, 20/-.

perfect. 01/10/- each.

II

and R.C. 121 Mk. II.

for
New

Both automatic.

1/350 v.
2/450 v. ......
4/450 v.

8450 v.

18/

WODEN P.P.O.P.TRANSFORMERS

8/6 each.

Also for R.C. Mk.

NEW ELECTROLYTICS. FAMOUS MAKES
CAN TYPES
TUBULAR
TUBULAR

XAI03 I.F. amp. up

12 ASSORTED POTS. Wire wound

55 /-

Condensers -350 v. D.C. at per 121- for 100.
SPRAGUE-. I" DON'T
MISS THIS."

TRANSISTORS
TYPE P.N.P.

and carbon. Switched and unswitched.
All useful sizes at 21/. dozen. Plus P. P.

Plus P. P.

Plus P. & P.
Valve 7/, Plus
P. & P.

VOLUME CONTROLS
All values: 5 K/ohms-2 meg.
No switch
D.P. switch

A BARGAIN at 27/6.

derful offer.

MONAURAL

By Clydon: 35 MC/IF, PCC.84 and

BRAND NEW

3

STEREO and

12 -CHANNEL
TURRET TUNERS
PCF.80.

way.
way.
way.
way.
way.
way.
way.
way.

2

Plus

2/-

I/-

250/25 v.
500/12 v.

2/-

3/4/6
8+8/450 v
5/8+8/500 v.
S/8+16/450 v.
8+16/500 v. ... 5/6
16+16/450 v.... 5/6
16+ 16/500 v.... ' 5/-

2/ -

32 + 32/350 v....

23
4/5/6
1/9

WIRE. Twin padded, grey,
with maroon tracer

Mains

lead - usually 10d. per yd. Our Price 25/- per 100 yd.
coil.

5/6

4/6

3/8/500 v.
4/16/500 v.
4/32/350 v.
5/6
100/270 v.
4/2,500/3 v.
5/6,000/6 v.
/8+16/500 v.
6/6
32+32/450 v.
7/50+50/350 v.
64+120/350 v. 11/6
100+200/275 v. 12/6

THIS MONTH'S OFFER:

Small generator or motor, 12 v., with

reduction gear. Has dozens of applica.
tions, ideal for the model maker. Don't
miss this.

HARVERSON SURPLUS CO. LTD.

4

12/6 each.

Plus P. & P.

No GNT,

uN Rix E

THrnton Heath 2577
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VENNER 8 -day
clockwork Time

LIMITED QUANTITY.

SPECIAL OFFER.

Switch. Contacts
amp. 230 volt.
24 hour phase, jt

GENERAL PURPOSE
CATHODE RAY OSCILLOSCOPE

I

hour
divisions,
allows setting for
one make and one
break to be made

The famous model 160-B C.R. 'Scope, manufactured by R.C.A. of U.S.A. Best general

purpose instrument of its kind, complete
with 6in. cathode ray tube. Unused, guaranteed perfect. For operation on 110 v. A.C.
Price £22/10/-.

every

Used but guaranteed perfect. Price
27/6 each. P. & P.
1/6.

IMPORTED MINIATURE
CONTACT COOLED RECTIFIERS

FRESHLY

FRESHLY MANUFACTURED TRANS-

FORMERS. Ideal for model makers. Input
tapped 200/250 volt. Output multi -tapped
from 3 to 30 volts at 2 ampere. Price 19/6.
P. & P. 2/6.

Half -Wave Type

Max. A.C. in 125 v. D.C. Out. 80 mA.
Max. A.C. In. 250 v. D.C. Out. 50 rnA.
Max. A.C. In. 250 v. D.C. Out. 85 mA.

4/ 7/ 8/6

Television Type

Max. A.C. In. 250 v. D.C. Out. 300 mA.

18/6

Full -Wave Bridge Cc nnected

Max. A.C. In. 250 v. D.C. Out, 75 mA.
Max. A.C. In. 250 v, D.C. Out. 150 mA.

9/6
15/ -

MULTI -

CAGY

RANGE

TEST
Freshly

METER.

Imported.

Guaranteed

JACK PLUGS. cylindrical, bakelite, screw
by famous maker. Mounted on metal chassis

on covers, red or black as required, two contacts. Price 2/- each post free. Dozen lots
20/- post free. Three contacts same price.

and full smoothing. Input tapped 223-230-240
volts.
Output: 300 V. D.C. at 103 rtlick.
6.3 V. A.C. at 4.5 amp.

METERS GUARANTEED PERFECT

MAINS POWER SUPPLY
potted and

sealed

6.3 V. A.G. at 2 amp.

Rectifier supply 5 V. A.G. at 3 amp. Very conservatively rated. Price 42/6 plus P. & P. 6/6.

WHEATSTONE
BRIDGE UNIT.

Model A-10. A.G./
ohms

2,000

per

volt.

10,

50,

4

switches

2.5 mA. In oak
carrying case 16x

I

ohm. D.C. Current:

7}

mA.,
Decibel
250 mA.
range. Accuracy: 2
mA.

scud

0-10, 0-100 ohms,
galvanometer centre zero, F.S.D.

Ranges:
250, 503,

1,030 v. Resistance:
meg10K ohm and

0.5

UNITS,

ransformer and choke

6} x 7fin., complete with 5Z4 rectifier valve

D.C. Voltages, sensi-

tivity

25

x

bin.,

40/ -

each. P. & P. 3/6.

to 3%. Price (4/i 7/6.

P. & P.'I/6. Ask for leaflet fully illustrating

and describing this and other models.

LEATHER CARRYING CASES

MULTIMINOR WILL ALSO

FOR AVO
FIT MODEL

A -I 0

ABOVE. NEW. Price 10/6 each. P. & P. I!-.

WAVE GUIDE

cm.
mounted
on a carrying board
3

consisting of: (I)
directional coupler. (2) 90 degree
bend. (3) co -ax to

wave guide adaptor

type N. (4) British
to W.916.
(5)
Co -ax to
wave
guide adaptor circular flange. (6)
Circular to American adaptor. Complete
in carrying case with coaxial cable. Price 60/-.
Carr. 10/-.

AERIAL AS ILLUSTRATED. Ideal
for Car. Overall length 33in., khaki,
with flexible shaft which enables the
aerial to be fixed firmly in any position.
Price 8/6, plus P. & P.

1/6.

NEW WIRE WOUND RHEOSTAT
ON CERAMIC. 58 ohm. 50 watt,
complete with instrument knob.
8/6.

Price

P. & P. 1/6.

hours,

24

complete with key.

Carr. 10/-.

Step-down transformer to enable the above
to operate on 230 v. Price 19/6.

EVERSHED &
VIGNOLES.
Circuit testing

6/6

12 v. D.C. KC. 24in. proi. rnd.
20 v. D.C. M.C. 2in. fl. sq.
25 v. D.C. M.G. 2in. fl. rnd.
30 v. M.I. Sin. proj. rnd.
40 v. M.C. 2in. fl. sq,
150 v, D.C. M.G. fl. rnd. 24 in.
250 v. A.C. rectified moving coil linear
scale 3f in. fl. rnd.
300 v. A.C. M.I. 24 in. ft. rnd.
400 v. A.G. M.1. 4}i n. fl. rnd.
mA. M.C. 2.4in. fl. rnd.

816
916

7/6
10/6

9/6
10/6

35/22/35/-

25/1416

12/6

30/9/6
9/6
9/6

Microamp

50 microarnp. scaled 0-100, M.G. 2fin,

rnd. fl.
200 microA, M.G. 21 in. rnd. fl, (calibrated 0-50)
50 microA, 2f in. square, sidefitting 3
scales

0-5

25-250 v. D.C. M/C 3fin. meter Sin. scale,
mounted in bakelite carrying case 71 in. x
4fin. x Sin. complete with handle and test
leads, 27/6 each. P. & P. 2/-,
12 v. D.C. AMPLIFIER. as nsw,
operation

11/6
12/6

Voltmeters

10 mA. M.C. 3f in. fl. rnd.
30 mA. M.C. 2fin. fl. rnd.
200 mA. M.C. 21 in. fl. rnd.
500 mA, M.G. 2}m. fl. rnd.

& P. 2/6,

12
10

7/6

71 amp. D.C. Mi. 3fin. proj. rnd.
9 amp. D.C. Hot Wire 2fin. fl. rnd.

I

Brand new, guaranteed perfec,
as illus Offered
at fra:tion of
maker's
price
64/17/6 each. P.

for

amp. D.C. M.I. 2in. fl. rnd
5 amp. D.C. M.1. 2f in. fl. rnd

2 mA. M.C. 2fin. fl. rnd.
5 mA. M.C. 2in. round

"S"
pattern
complete with
prods,
testing
inst. book etc.
Two ranges: 0-3
and 0-30 ohms.

TRIPLE RANGE VOLTMETER.

Charging Types

Milliammeters

Meter,

Ohms

MERCURY SWITCH, 10 amp. contacts.
Single pole, New. Price 3/6. P. & P. 6d.

on

v. car battery,

watts undistorted
output,
with 6L6 valves in
push-pull.
Mike/
Gram input, tapped output 7f, 15, 62, 100, 250 or 500 ohms.
E12/10/- each, Carr, 15/-,

500 microA, M.G. 2in. rnd.
Postage on all meters 1/- each

42/6
29/6

35/16/6

NEW UNCHARGED UNFILLED
VOLT ACCUMULATOR 9 ampere

12

in

unspillable plastic
cases.
Comprises
6 x 2 v. separate
cells connected by
terminal strips. 6
x 5} x
over
terminals.
Price

19/-, plus P. & P.
2/9. Wooden car-

rying case for same

with lid and strap price 3/6.

MINIATURE

W. W. RHEOSTAT. New.

3.5K, 25
watts. Price 7/6. P. & P. 1/6.
W. W. RHEOSTAT. New. 5K, 25
watts. Price 7/6. P. & P. 1/6.
SLIDER RESISTANCE. 44 ohm. I f
amp. Price 18/6. P. & P. 2/-.

P.M. MOTOR.

EX P.O. MAGNETIC COUNTER 3

AIRCRAFT CINE CAMERA G45B Mk. III

volt, reversible.
I lin.
12/24

dia. New. Price
9/6 each.
P. 1/-.

411:1Fully modified, fitted

ohms type for 4f,/6 volt D.C. operation.
Price 6/6 each.

P. & P. 1/-.

AS ABOVE 500 ohm for 24/36 volt D.C.
operation. Price 6/6 each. P. & P. I/..

P. &

()

MIDGET ROTARY TRANSFORMERS.

2; -in. dia. x 4fin. Input 11.5 volt. Output
310/365 volts at 30 mA. Brand new, 12/6
each.

P. & P. 1/6.

with f/3.5 triple an-

eiu411-11'

00

astigmatic lens, takes

25ft. of 16 mm. film,
fitted with 24 v,
motor. 16 exposures
per sec. Brand new, original packing, 64/10/ each.
P. & P. paid.

SERVICE TRADING COMPANY

FEBRUARY, 1960

WIRELESS WORLD

Is 1

MINIATURE

UNISELECTOR
SWITCH. Two

NEW GALVA-

banks of ten plus

NOMETERS

home contacts one
bank continuous of
normal. 30 ohms
coil for 24 volt
operation. Brand
new,
manufac-

turer's
Price
&

P.

Solid
dial,

2/6.

Sin.

degree scale, 35
mA either side.

100 ohm coil. Price
P. & P.

packing.
22/6 each.

P.

brass,

in
polished
wooden case. 70

12/6 each.
1/6.

As

illustrated.
L.T.
TRANSFORMER. Input
V.
Output

230

V.

50

50

amp.

Adjustable by regulator switch on
primary. Steel case

with mains switch

Will take

100",,

overload. Weight
150 lb. Wound at
800 amps. per sq.
inch. Brand new.
Price E15.
Carr.
LI.

4' ?ZVI "'
BRAND NEW SOUND POWER OPERATED
EX ADMIRALTY HEAD AND BREAST SETS.
SIEMENS
H.S.
RELAY. Very latest
type, sealed.

NEW CARPENTER 'S

H96E.
plus

TYPE POLAR-

1,700 ohms, single
C.O. contacts. Brand

2 x 9,500 turns

1,700

ohms

new with fixing clip.
In maker's cartons.
Price 16/6 each, plus

Two such sets connected up will provide perfect inter-'
comm., no batteries required. Will operate up to
mile. Original manufacturer's boxes. Price 17/6
each, plus P. & P. 2/-: or 32/6 per pair. P. & P. 3/ -

ISED RELAYS.

at

AUTO TRANSFORMER
Air cooled, very conservatively rated at 3 kVA.,
will handle 6 kVA. Tapped 220/230/240/250 volt,

ohms.

1,685

Price 22/6 each.

12 amp. 105/110/115/120 volt, 28.5 amp. Brand
new. Each one shrouded in a metal case and
packed in original manufacturer's wooden case.
Price L15. Carr. LI. Nett weight over 2 cwt.

P. & P. 1/-.

1/- P. & P.

SION, 4 bank,

current
Operating
minimum 140 micro

x

bobbins, 1,000 ohms each.

P. & P.

7/6 each. P. & P. 6d.

U.S.A. 27 -volt 4 -pole CHANGE -OVER
Brand new and boxed, 5/6 each.
RELAYS.
P. & P. 6d

ROTARY RELAY,

12
volt. Heavy duty
change -over contacts and one low current for
external circuit, plus one break set. Price 7/6.

P. & P. 1/6.

I

pole, 24

BRAND NEW

SELENIUM FULL
WAVE BRIDGE
ERS,

I,'6.

v.

manufacPrice 10/6.

10 amp., made up
of 12 x 110 mm. dia.
plates. These fitted
in
cooling funnel
(removable).
Size
114in. x 8in. x

7,000 ohms coil. Will pull in at 750 microamp
out at 450 microamp. Change -over,
and
will
sealed,
Vacuum
contacts.
platinum

therefore not be affected by oil, moisture or
water and never needs adjusting. Weight 24 oz.
Price 186. P. & P. II-.

MINIATURE TYPE

RELAY. 700 ohms coil.

..211,111.VIDIEEP.IttIttlt
standard

TWELVE
PLATE F.W.
BRIDGE CONNECTED RECTI-

Post

FIER mounted on
200/250 volt A.C.
input transformer.
Output 36/40 volt

phone Jack Sockets, spacing allowing lgranic
New.

Price 10/-.

P. & P. 1/6.

LATEST MOST MODERN TYPE OF EX
W.D. MINIATURE
HEADPHONES

SEALED SLAVE
Will work on 12 v.

Single pole change -over contact. Weight
Ex. new equipment. Price 9/6. P. & P.

16/6.

&

amps.
P.

3/6.

FUSED TEST

PRODS, complete
with wire leads and

NEW MOVING

COIL HEAD-

spade

Complete

P. & P. 1/-.

MUIRHEAD VER-

Price 12/6 each, plus P. & P. 2/-.
Step up, step
down, 110-200-220-240 v. Fully shrouded. New.

set.

NIER DRIVE.

AUTO TRANSFORMERS.

Scaled 0-180 degrees,
ratio 31/I, dia. 3in.,

300 watt type L2/2/- each. P. & P. 2/6. 500
watt type L3/3/- each. P. & P. 3/9. 1,000 watt
type E4/4/- each. P. & P. 6/6. Also 60 watts,

as

Brand new

8/6 each. P. & P. 1/6.

PERSONAL CALLERS ONLY: 9 Little Newport

Street, London, W.C.2.
ALL MAIL ORDERS :

SERVICE TRADING Co.

R.F.26

with lampholder. In
manufacturers' original packing. New.

P. & P. 1/-.

WE ARE EXPERTS AT OVERSEAS PACKING & SHIPPING!

fitted to

units. Complete

Plug P. & P. 2/-.

MARCHING COMPASS Mk. I,

terminals.

Price 416 per pair.

with Tannoy carbon
hand microphone, with plug suitable for No. 19

Price 14/6.

P.

SPRING LOADED

Price 10/6 plus P. &

19/6 each.

1.2

New, perfect. Price

new, low impedance.

ex W.D.

at

D.C.

As illustrated. Brand

SETS.

P. & P.

Price 45/,

Office telephone Jack Sockets, overall size 11 x
x Sin. New. Price I5/- each. P. & P. 1/6.
10 WAY STRIP standard Post Office teleJack Plugs.

manufac-

in

in

'1410 IdablelICA 1 7na.11511.1,1e114Aft.telet

20 WAY STRIP containing

RECTIFI-

TYPE

P. 1/6.

A VERY SUPERIOR BRAND NEW
RELAY IDEAL FOR MODEL WORK.

1/,

I 3in. x 9in. x 64in.

Price L61101- each

1/-.

OPERATED MAGNETIC
RELAY. Type S. 5CVV/3942 with 4 make,
4 break 25 Amp. contact D.C. coil resistance
160 ohms, 24 v. operation. Housed in metal
screening can 21in. x I in. x Ilin. Brand new.

2 ozs.

centre tapped 400 mA. Nett
weight 76 lb., size
2250,

turer's original packing. D.C. output 36

New

turer's boxes.
each. P. & P.

two
New, 10/6 each.
Siemens,

SOLENOID

D.C.

banks.

Price 22/6 each.

HIGH SPEED RELAY.

190/210/230/250

V. Output 2250-0-

PRECISION
CERAMIC
SWITCH. 2 pole, 6 way, 4

way contact current 100 mA. at 50 V. A.C. or
Size 14 x

at

position Stud
duty contacts, brand new,
Price 17/6
original boxes.
each. P. & P. I;-.

400

microamp, maximum
milliamp.
One
8
pole two way, or,
centre stable. Two

D.C.

best U.S.A. make,
brand new, orgi nal manufacturers'
cases. Input tapped

MUIRHEAD PRECI-

ENTIAL RELAY. Two coils 350 ohms each
nominal

FORMER of very

plus carr. 10/-.

MINIATURE MOVING COIL DIFFER amp,

PLATE TRANS-

Tel:GER 0576

(Early Closing Thursday),

47-49 High Street, Kingston -on -Thames
Telephone :

KINgston 4585
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RELAYS

ELECTRONIC CONTROLS
TIMERS

FLUID & GAS CONTROL

The 1960 Edition of our Data Book is now
available, it contains 44 pages of

illustrated descriptions of our products.
If you are interested in Automatic
Electrical Control Apparatus a copy
No. 144/W.W. will be sent free on request.

ANERLEY WORKS, LONDON, S.E.20
Telephone: Sydenham 3111

RCA 15 KW TELEGRAPH TRANSMITTER
Type ET -4 750 -X
Frequency range -2 to 22 megacycles.
Keying Speed-up to 250 words per minute.
Power Supply requirements -230 v. 3 phase
50;60 cycles.

Tube complement: Oscillator -807 (1), Doubler

(1st) Amplifier -807 (1), Intermediate Power (2nd)
Amplifier -813 (4), Power (3rd) Amplifier -889-R
(2), Plate Rectifier -872 A(6), Auxiliary Rectifier 872A (3), Bias Rectifier -872A (2), Keyer-807 (2).
Length
Height
Depth
1 lft. 7ft. bins. 4ft. lin.
Enclosure
Rectifier Unit
4ft. 2ins. 5ft. 3ins. 3ft. 2ins.
Plate Transformer 2ft. 61ins. 3ft. N ins. 1ft. 9)ins.
Weight (Nett)

Enclosure (including control, R.F. and
Output panels) 3,000 lbs.
Rectifier Unit
Plate Transformer 7,000 volts

1,675 lbs.
1,250 lbs.

We have a full range of spares for this equipment.
If desired, we can modify this transmitter to work also on
the telephone with an output of approximately 5 kW.

P.C.A. RADIO
Offices and Works

BEAVOR LANE, HAMMERSMITH, LONDON, W.6
Telephone :

RIV 8006/7

FEBRUARY, 1960
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1960 RADIOGRAM CHASSIS

C.R.T. ISOLATION TRANSFORMERS
Inotructions supplied.
Type A. Low Leakage windings.

heavy turntable. Auto -stop fitted.

Opt4onal Boost 25%

Special offer 56/19/6.
Midget size:
Long spindle. Guarateed

to Dr meg. Ditto 5%, 92., 1000 to 5 meg.

1/3
1/6
2/2/3

5

WIRE -WOUND RESISTORS

25 ohns-10.000 ohs.

15,000 ohms -50.000 ohms 5 w.. 119; IS w

WIRE -WOUND POTS 4 w.
Standard ...se Pots, long

Spiudie High Grade. All
value. Dm otuns to 50 K.,
6'6; mu K.. 7'6.
3/- v.. 30 K., 50 K.. 4/Ditto. 1 . Carbon Track
WAY
EXT.
SPEAKER
3° K to 2 5131., 3/-.
CONTROL 100. 3,-.
0/P TRANSFORMERS. Heavy Duty .50 inA.. 4,6. Multi ratio moshpull. 7/6. Miniature 3V4, etc.. 4/6. Hygrade
Push-pull 10 oatto. 15/6. MULLARD "510- 6k or Stk 30/,
L.F. CHOKES 15/10H 60/65 mA., 5/-. IOU 85 inA.. 10/6.
1011 150 InA., 14/,
All value. 25 °tuns to 25K.,

MAINS TRANSFORMERS 200/250 v. A.C.

STANDARD 250-0-250, 80 mA., 6.3 v. 3.5 a.
tapped 4 v. 4 a. Rectitler 6.3 v. 1 a., tapped, 5 v.
or 4 v 2 a. Ditto 350.0.350
22/6
MINIATURE 220 v. 20 mA., 6.3 0. 1 a
10/6
MIDGET, 250 v. 45 ,oA.. 6.3 v. 2 a
15/6
SMALL. 250-0-250 100 mA., 6.3 v. 3.5 a
1916
STANDARD, 250.0.250. 65 mA., 6.3 v. 3.6 a
17/6
HEATER TRANI., 6.3 v 11 a., 7/6. 3 amP.
10/6
GENERAL PURPOSE LOW VOLTAGE. Outputs 3, 4. 5.

6, 8, 9. 10, 12. 15, 18, 24 and 30 v. at 2 A
ALADDIN FORMEILi and cures. fin.. 8d.;

0.3in. FORMERS 5937 or 8 and ram TV I or 2, tin. sq. x
Olin. or fit. I.
111n.. 2/- with cores.
SLOW MOTION DRIVES. Epleyclic ratio 6: 1. 213.
TYANA. Midget Sold 'flog Iron. 230 v. 40 w., 16/9.
REMPLOY INSTRUMENT IRON.

230

Linear

v. 25 w.. 17/6.

MAINS DROPPERS. 3 o Qin. Three A.11. Sliders, .3 amp.
750 oho. 4'3. .2 wnpa.. 1,000 ohms. 411
LINE CORD. 3 amp., 60 ohms per foot. .2 amp., 100 utuna
per foot. 2 way. 6d. per foot. 3 way. 7d. per foot.

ACOS

CRYSTAL DESK

size mdy i .

Six Mallard Valves. ECC8, ECH81, EF89, EABC80, EL89,
EZ80. V.H.F. 108-87 Mc s. Med. 190-550 m. Long 10001.800 m. Gram input. Ready for use. A.C. Mains 200250 v. Isolated chassis. Output point for use as HI-Fi
Tuner. 12 month gur antes Circuit supplied.
Leaflet S.A.E.

MIKE.

-

46-

ri

.0005 Standard with trimmers,
9/-; less trimmers, 8/-. Midget, 7,6; Single 50 pt., 2/6;
100 pf., 150 pi., 7/, Solid dielectric 100. 300, 500 pf., 3/6.
VALVE HOLDERS. Pas lot. Oct., 4d, EF50, EA50. ea.
1312A. CRT. 1/3. Eng. and Amer. 4. S. 6, 7 pin, 1/-.
MOULDED Maada and Int. Oct. 64., B70, BOA, BOG. BOA.
9d. 1170 with can. 1/6; Bl2A. 1/3. BOA with can. 119.
CERAMIC. EFrits. B7C, B9A. Oct.. 1/-; B70, BOA Cans 1/-.
SPEAKER FRET. Gold Cloth 171n. x 25In.. 6/... 2010. x

10/-. Tygan 54in. wide, 10/- ft. 27in. wide, 5/- ft.
Sample, S.A.E.
WAVECHANGE SWITCHES.
2 p. 2 -way. 3 p. 2 -way, short spindle
2/6
5 p 4 -way. 2 wafer, lung spindle
6/6
3/6
2 p 8 -way, 4 p. 2 -way. 4 p. 3 -way, long spindle
3 p. 4 -way. 1 p. I2 -way, long spindle
3/6
35in

.

Wave change " mmars " 1 wafer. 8/6; 2 wafer, 12/6;
1 wafer 16/-; 4 wafer 19/6; 5 veal, 23/-; 6 oaf, 26/8.
TOGGLE SWITCHES. S.P., 21-; D.P., 3/8; D.P.D.T., 4/-.
MORSE KEYS, good quality, 216.
UB-MINIATURE ELECTROLYTICS (15 v.), 1, 2, 4, 5, 8,
o3.

50 mid.. 100 odd., 3/- each.

EDISWAN TRANSISTORS
JUNCTION TYPE P.N.P.

AUDIO X13102, for ampli-

R.F.

XAI04 frequency

hers and output stags up changer up to 4 Mc/s.1
to 250 milliwatts in push
pull.

XA103 IF amp.

etc. up to 2 Mc/s.
PRICE
Goltop Power V15/10P, up to IOW with heat sink. 20/-.

0,

Pick-up

/

4 Speeds -

MONARCH

UA8

Air dry tug, 3,- tin.
P V.C. CONN. WIRE, colons, single or stranded. 2d. yd.
NEON MAINS TESTER SCREWDRIVERS. 5/,
CORED SOLDER RADIOGRADE, 4(1. yd., 116- 2/6.
15/1/.. is
tau,.. 1/6. ION TRAPS 5/PAXOLIN
I

60% Extra Long Play Plastic Tape.
1,700ft. Tin. Reel 35/-. 850ft. bin. Reel 21/ 1.200ft. Tin. Plastic Taps 24/600ft. Sin. 16/-. All Spare Reels 3/- each.
LONG PLAY 51in. 1,200ft. 28/-. 3in. 225H. 7/6.
" INSTANT " Bulk Tape Eraser and Head
Demagnetiser: 200/250 v. A.C. 27/6.
SUPERIOR

MAINS TYPE,

11511, 125 v., 60 r0A., ft/-; 11512. 100 mA.,

RM. ISo suA.. 8/-;

11144. 250 v. 272 inA., 16/ 250 v.
50 ntA., 7.8, 60 us A.. 8/6; 85 InA., 9/6; 200 mA., 21/-:
61-;

300 niA... 27 8: run Wave 120 inA., 15,-.
COILS. We/mite " P " type. 3i- each. ()moor Midget "Q"
type adj. duos em re fr,,m 4j- each. All ranges.
TELETRON Land M. T.R.P.with reaction. 316.
FERRITE ROD AERIALS. 11.W., 8/9; M. & L., 12/6.
T.R.F. COILS. A HP. 7,- Pair. H.F. CRONES, 2/6.

H.F. coil, aerial
Oscillator coil. two I.F. transformers 10.7 Mc/s.,
Detector transformer and heater chokes. Circuit and
somoouent book using four 6A516. 2/6. Complete kit
JASON F.M. TUNER COIL SET, 26/,
coil

1s051-11 with Jason Calibrated dial and 4 valves. 26/15/..

CONDENSERS. New Stock. .0111 mid. 7kV. T.G.C., 5/6.

20bV. 9/6. .1 mid. 7kV 9/6, 100pf. to 500 pf. Micas. 6d.
Tubular 500 v..001 to .05 mid., 9d.; .1. 1/-; .25, 1/6; .6
119: 4.1350 v., 9d.; .1/1,000 v., 1/9: 0.1 mill., 2,000 v.,
313: 001 nffd., 2.000 v.. 1/9.
CERAMIC CONDO. 500 v..3 pf. to .01 mid., 9d,
SILVER MICA CONDENSERS. 10% 5 pf. to 500 pf.. 1/-;

600 pf. to 3,000pf., 1/3.
CLOSE TOLERANCE ( +1 OM 1.5 pt. to 47 pf., 1/6. DITTO

TRIMMERS. Ceramic. 30, 50. 70 p1., 9d.; 100 pf.. 150 pf.,
1/3. 130 pt., 1/8. 600 pf., 750 p1.. 1/9. Philips. 1.- ea.

4 -SPEED

NEW ELECTROLYTICS. FAMOUS MAKES
TUBULAR
1/350 V.
2/-

11Al2. 210/10/-

8/450 v.
8/500 v.
16/450 v.
16/500 v.
32/450 v.

AUTOCHANGER ACCESSORIES
Suitable player cabinets (uncut boards)

.

49/6

Amplifier player cabinets with cut boards 63/-

valve amplifier and-Eiiin. speaker for above 79/6
3 valve amplifier and 64in. speaker for above 95/ Wired and tested ready for use.
2

TUBULAR

1/9 16 +16/450 v. 5/6 50+50/350
2/- 16 1- 16/500v. iv- 64+120/350 v.11/8
2/- 32 +32/350 v. 4/6 100 +200/275v.12/6
FULL WAVE BRIDGE/SELENIUM RECTIFIERS. 2,6 or
25/25 V.
50/25 v.
50/50 v.

12 5 11 amP.. 8 9; 2 a., 11/3; 4 a.. 17/6; 6 a.. 22/6.
CHARGER TRANSFORMERS. Tapped input 200/250 v.
for charging at 2, 6 or 12 ,.. 11 a., 15/6; 2 a.,17/6; 4 a., 22/6.

Charger circuit free. AMPMETERS, 4 a., and 5 a., 14/6.

NEW and boxed

GARRARD 4 -SPEED SINGLE
RECORD PLAYER TA MK II

£8.10 [AUDIO PERFECTION STEREO
I WIRED
With plug in Normal heads

MODEL 4 HF LIS

fStereo Heads
52 extra
1

I R5
105
1T4

1X2
304
3V4
5U4
5Y3

514

BATTERY -MAINS POWER PACK
Same size as batteries B126 and AD35, 90 v. ELT., 15 v.
L.T. 150 mA.. only 1/ a year to run on A.C. 2001250 v.
Made by COSSOR. List 63/, our price 39/6.

THE HI -GAIN BAND 3

PRE -AMP

circuit using Valve ECC84. 17db
gain. Kit 29/6 less power; or 49/6 with
power pack. Plans only 6d.
Also Band version same prices.
Cascode

I

CAN TYPES

64i35. v.
5/6 8/000 v.
313/- 16/500 v.
2/3 100/25 v.
4/3/- 311350 v.
4/2/3 250/25 v.
100/270 v.
516
213 500/12
2,500/3
v.
4/2/9 8 s- 8/450 v. 4/6
5/3/6 8 *8/500 v. 5/- 6,1100/6 v.
4/- 8 +16/450 v. 5/- 8+16/500 v. 7/5/6 8+16/500 v. 5'6 32+32/450 v. 8/8

2400 v.

4,450 v.

Brand new and fully guaranteed 12 months
free

OUR PRICE £5.19.6. post
,TEREO MODELS UA8, £7'19'8

Plain. undrilled

s.w.g.

1% 50 pf. to 815 pf., 1/9: lone pt. to 5.000 pr., 21-.

Carr. 5/5.

AUTOMATIC RECORD CHANGERS

Wearite M300 I.F. Miniature 485 kora.. 12/6 Pair.
Wealte 550 I.F. Standard 485 km/s.. 12/6 pair.

x Mo. x Mu., 10/s.

/

10 Records

3.S.R.

18

with 4 side, riveted corners and lattice fixing holes,
with 21in. sides, 7 x Hu., 4/6; 9 o 715., 5/9; 11 x 71w,
6/9; 13 x 910., 8/6; 14 x lull., 10/6; 15 x 1410., 12/8
and 18 r 3in 16/6.

With new Jason Cabinet, FMT2, 20'- extra.

STUDIO '0'

Or with Portable Cab,net, Amplifier & Speaker

1

CRYaTAL DIODE G.E.C..2/-. t: EX 34. 4J-. 40 Circuits, 3/-.
H.R. HEADPHONES, 4.000 ohms. brand new, 16/6 pair
WITCH CLEANER Fluid. squirt spout, 413 tin.
TWIN GANG CONDENSERS. 365 pf. Miniature, Ilin.

£7.19.6
tr/).

£11.19.6.

ALUMINIUM CHASSIS.

MINIATURE CONTACT COOLED RECTIFIERS.

LATEST COLLAR() AUTOCHANGER

Baker 15 wt. 3 ohm and 15 ohm models, 105/12in. Baker foam suspension 15 w. 15 ohm, EEL
121. 15 Mu PI-ssoy Its wt.. 45'-.

9 and good bandwidth. By Pye Radio. Data sheet supplied.

A

AUDIO PERFECTION

12111

I.F. TRANSFORMERS 7/6 pair

_L_

Designed to play 10, 33, 45.78 r.p.ru. Records 710., 10in..
12in.
With plug-in NORMAL HEAD.
OUR PRICE £10. 10. 0. STEREO HEAD £2 extra

Bargain. 35/-.

465 here. slug tuning miniature can 21 x 1 . lin. High

Corr. 56.

GARRARD 4 -SPEED RECORD
CHANGERS RC121/13 MKII MODELS
Brand new and fully guaranteed 12 months.

*

TWIN SCREENED BALANCED FEEDER 1'6 r/- 80 ohm

" FAMOUS MAKE "

SUPERIOR FM -AM MODEL

£18. 19. 6.

AIRSPACED

1/1/-

BLACK CRACKLE PAINT.

C....416'

TERMS: Deposit 28/8/- and 5 monthly payments of £1'
MATCHED SPEAKERS 81n. 17/8; 10in. 251-; 1210. 30/-.

i s In.

MIKE TRANSF. .50 I, 3 9 ea.. 100 : I Potted, 10/6.
LOUDSPEAKERS P.M. 3 OHM. bin. Rola, 17/6.
x 41n. R.A.. 21/-.
x 41u Rola. 18/,
Mu. x Oh,. Rola. 27/6.
810. PleeseY, 19/6.
10in. R.A., 30/,
810. Rola. 21/-.
61in. Rola. 19/6.
121n. Plessey 30t-.
TWEETERS. 410.. 231,

1/- yd.
LEAD SOCKETS .... 2/ OUTLET BOXES
4/6
BALANCED TWIN FEEDER per yd. 6d.. 800 or 3000
Trucks.

BRAND NEW £9. 10. 0.

Lamps. Four Knobs. Walnut or Ivory, aligned and
calibrated. Chassis isolated from mains.

FRINGE QUALITY

4/9

Log

COAXIAL PLUGS
PANEL SOCKETS

CRYSTAL MIKE INSERT by Acos 6/6
Fred..., engineered

D.P.Sw.

or

FIVE VALVES
LATEST MULLARD
S.W. 16 m.-50 m.
ECH81, EF8i, EBC81,
M.W. 200 m.-550 m.
EL84, EZ80.
L.W. 800 m.-2,'00 m.
12 mouth Guarantee. A.C. 200/250 v., 4 -way switch.
A.V.C. and Negative
Short-McdiumLongGram.
Feedback.. 4.2 watts. Chassis 131In. x 5110. x 21In.
Glass Dial Size 10. 11In. horizontal or vertical. Two Pilot

22/6

10d.

All

No switch

THREE WAVEBANDS

RE4InTORS. All preferred values. 10'lc, 10 ohms to 10
meg..
4d.; 1
4d.; l u., 6d.; 11
8d.: 2 se 1/se.. 1%, 21-, Preferred values 1000
HIGH STABILITY.

year.

Coaxial

Semi -air spaced, (In. dia.
Ideal Band III
ad.
Losses cut 50%
s yd.
Post Id. per and extra.

values 5 K.
ohms up to 2 Meg.
1

Suitable for all Cathode Ray Tub.. 21/-.

WIRE -WOUND POTS, 3 w,
Pre-set Ills. T V. type
Knurled Slotted
knob.

om
h
80 cable

VOLUME CONTROLS

High Quality. Low capacity. 10/151.11.
16/6 each
Optional boost 25%, 50%, 75%.
Type B. Mains Input. Low capacity. Multi Output
2. 4. 6.3. 7.3. 10 and 13 volts. Opuosial boost 25% and

10 watt
15 watt

4
SPEED SINGLE
RECORD PLAYER

Acos 73 Hi-Fi Stereo and normal xtal pick-up for
7in., 1010. and 12in. records.
Silent motor,

and 50%. Tapped mains primaries
2 volt
12/6 each
4 volt
12,6 each
6.3 volt
12/6 cook
10.8 volt
12/6 each
13.3 volt
12/6 each
OUR LATEST SUPERIOR PRODUCT. Type Al.

.50.;,.

" E.M.I."

LATEST

For Cathode hay rubes having Heater/Cathode short
circuit and for C.R. Tubes with falling emission. Full

VALVES

8/6 6Q70 10/6 EB91
gin OSA7M 10/6 EBC33
8/8 68J751 10/6 El1C41
8/6 68N7
8/6 EBF80
Eve 6V613

8/6 6X4
10/6 6X5

7/6 ECC84
7/6 ECF80
7/6 ECH42
8/6 ECL80

8/6 12A6
6BE6
7/6 12AT7 10/6.ECL82
6B116 10/6 12A117 9/6 EF39
6BW6 10/6 12AX7 9/6 EF41
6D6
7/6 12B.A6 9/6 EF50
6F6G
7/6 12BE6 9/6 EF80
8/8 EF86
6116GT 3/6 12K7
8/6 EF92
6/6 12Q7
OJ5M
9/6 EL32
RJR
7/6 35I6
9/6 EL41
6270
8/6 3524
6K6GT 6/6 80
10/6 EL84
8
5/6 807
SK7G
1/168 EEZZ8400
8/6 954
61(80
6AM6

90 -day guarantee

1/6 EY51
8/6, 61.6(1 10/6 EA50
716 EABC80 10/6 EZ81
8/6 6N751.

12/6
8/6
6/6 HABC80 12/6
8/8 HVR2A
7/6
10/6 51014
10/6
10/6 P61
6/
12/6 POC84
11/6 PCF80
10/8 PCF82
12/6 P01.82

12/6 PENIS
7/6 PL82
10/6 PY80
5/8 PY81
10/6 PY82

14/6 BM

5/13,UBC41

5/6 UCI142

10/6 UM
10/6 111.41

8/8 ITY41
8/6 U22

121

11,

11/6
1

8/8
8/6
10/6
8/6
5/8
10/6

10/6116

1018

1.0/6

101

8/6
10/6

OUR ONLY ADDRESS

RADIO COMPONENT SPECIALISTS
POSTAL SERVICE II-, OVER E1 FREE. C.O.O. 116 (EXPORT C.W.O. POST EXTRA.) Wed. I p.m.

337 WHITEHORSE RD.,
WEST CROYDON
THO.

1665.

Buses 133 or

68
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SAMSON'S SURPLUS STORES LTD.
LONDON'S GREATEST DEALERS IN RADIO AND ELECTRONIC EQUIPMENT
HEAVY DUTY L.T. TRANSFORMERS.
SPECIAL OFFER OF LT

All ratings Tropical and

in

perfect condition.

SUITABLE FOR THE ELECTRONIC

I

No. 3. Pri. 200-250 v.,
Se:. 50 v., 30 a., E6/10/-. Carr. 7/6, No. 4. Pri.
200-240 v., Sec. 50 v., 20 a., E4/10/-. Carr. 7/6.
No. 5. Pri. 200-250 v., Sec. tapped 28-29-30Carr. 7/6. No. 6. Pri.
31 v., 21 a., E4/17/6.
100-250 v., Sec. two separate windings, tapped
15-16-17 v., 4 a., 35/-. Carr. 4/-. No. 7. Pri.
220-240 v., Sec. three separate windings, 6.5 v.,
50 a., 6 v. C.T. 15 a., 6 v. C.T. 2.5 a., £4/19/6.
Carr. 7/6. No. 8. Pri. 220-240 v., Sec. 6.3 v.
15 a., 25/-. P.P. 3/6. No. 9. Pri. 220-240 v.,
Sec. four separate windings, 5 v. C.T. 4 a., 5 v.
C.T. 4 a., 5 v., C.T. 4 a., 4 v. 4 a., Potted Type,
32/6. P.P. 3/6. No. 10. Pri. 220-240 v., Sec.
three separate windings, 6.3 v. C.T. 4 a., 6.3 v.
E8/10/-.

INDUSTRY RESEARCH LABORATORIES, SCHOOLS, ETC.

Carr. 7/6.

C.T. 4 a., 6.3 v. 4 a. Potted Type, 29/6. P.P. 3/6.
No. I I. Pri. 200-240 v., sec. tapped 5-6-11-1217 v., 6 a., 35/-. P.P. 3/6. No. 12. Pri. 220240 v., Sec. 45 v. 2 a., 17/6. P.P. 3/6. No. 13.

Pri. 200-240 v., Sec. tapped 9-15 v. 4 a., 22/6.
P.P. 2/6. No. 14. Pri. 220-240 v., Sec. tapped
10-17-18 v. 10 a., 52/6. Carr. 4/-.

OIL FILLED HEAVY DUTY L.T. TRANS-

FORMERS. Pri. 420 v., 400 v., 380 v. Single
phase. Se:. 19 v. 150 amps. Weight 141 lbs.
Supplied dry CIO. Carr. 15/,

ADMIRALTY THREE-PHASE TRANSFORMERS. Pri. 400-440 v. 50 cycles.
50 v. 6 amp. Completely tropicalised.

SUPPLY

UNITS

No.
Pri. 210-230 v., Sec. 10 v. C.T., 5 a., and
5 v. C.T. 10 a. Admiralty Rating, 27/6. Carr. 3/6.
No. 2 Pri. 230 v., Sec. tapped 4-6-11 v., 200 a.,

S.T.C. Type ZB10234. A.C. input 100-260 v.
D.C. output 24 v. 10 a. at max. ambient temperature of 13I'F. But guaranteed output of 20 a.
Fitted with fuses. 21in. 0-20 ammeter. Heavy
duty output terminals. Mains indicator lamp.
Ballast and control resistances. Built in strong

metal cabinet, size 2ft. x 1ft. Sin. x 2ft. 8in.
Weight 141 lbs. Supplied Brand New with
Instructions Book. E22/10/.. Ex. Warehouse
WESTINGHOUSE. Type No. 139. A.G.
input 200-250 v. D.C. output, 36 v. 18 a. Continuous Rating at 50 deg. C. Fitted with Input
and Output Fuses and Mains On/Off Switch.
Size of cabinet. 26 x 19 x I 4in. L17/10/-. Ex.

B.T.H. AIRCRAFT STARTER MOTORS.

Type CM., 24 v. D.C. A very heavy duty highspeed motor. Length 71in., dia. 4in. Length
of spindle lin. 32/6. P.P. 3/6.

LATEST M.O.S. RELEASE. AMERICAN

SEALED RELAYS. Brand new. 9,000 ohms.
CO, IM 15/.; 7,500 ohms
CO. IM 12/6;
7,000 ohms I CO 10/6; 270 ohms IM IB 7/6 all
I

I

Warehouse.

G.E.C. TYPE O.S. 1773 G.A. A.C. input
200-240 v. D.C. output 24 volts 10 amps.

tag ends. 5,500 ohms 2 CO, Octal Base 15/-; 270
ohms 2 CO 8/6. P.P. 1/6 each.

BRITISH 3000 TYPE.

Tropically rated. Built-in metal case size 20 x
151 x 10ins. Supplied Brand new in Maker's

RELAYS NEW

M.O.S. 6,000 ohms, 4M 2B 12/6; 6,000 ohms
2M 2B 10/6; 1.000 ohms 2 CO 8/6; 250 ohms
4M 4B 10/6; 100 ohms 3M 8/6; 2,000 ohms IB
6/6, 200 ohms IM IB 7/6; 600 Type 750 ohms
IM, 600 ohms 2 CO, 150 ohms ICO 5/6 each.
All Relays Guaranteed and Checked Before
despatch.

cases,

10 amp., 19/6.

Ex.

Warehouse.

Fitted with output socket on/off switch and

Please include sufficient for Postage.

Carr. 7/6.

fuses, E3/17/6.

F.W. BRIDGE L.T. RECTIFIERS.

A.C. CHECK METERS. 200-250 v. 20 amp.
22/6.

C13/10/..

S.T.C. Type YA8087. A.C. input 100-250 v.
D.C. output tapped 12/24 v. continuous tropical
rating 3 amps. Built in metal case 17 x 7 x 61in.
Max.

A.C. input 17 v. 6-12 v. D.C. 12 a. output, 37/6.

Carr. 3/6. Reconditioned

and guaranteed.

P.P. 3/6. 6 amp., 18/6. 4 amp. 15/-. 2.4 amp., 11/6.

MOTORS. A.C. 200-250 v. Itin. dia., 7/6.
Attached to Gear Train Unit conP.P. 1/6.
taining over 30 Gear Wheels, 10/.. P.P. 1/6.

A.G. METERS.

230, 220, 120, 115, 110, 105 volts Completely
enclosed in metal case. Size 23 x 14 x 11 inches.

TIME SWITCHES. One make and one Break

A.M. L.T. SMOOTHING CHOKES. Resis-

Complete wi,h Key and Mounting Bracket in

tance 1 ohm.
D.C. 5 amps.

Warehouse.

Perfect Condition, 29/6. P.P. 1/6.

P.P. 4/-.

71 x 14 x 5in.

Sec.
Size

Weight approx. 601b., 85/,

Carr. 7/6. Brand new in maker's cases.

HEAVY DUTY AUTO TRANSFORMERS.
Tropically rated at 5 kVA Tapped 250. 240,
Weight approx. 2 cwt.

Brand new E15. Ex.

SANGAMO SYNCHRONOUS

every 24 how,. 5 amp. 230 volt switch contacts.

RADIO TRADERS LTD.

(Coventry Street end)
Grams : "Radiotrade "

Phone No.: GERrard 3977/8
STOCKISTS OF CARR FASTENER COMPONENTS

ALL POPULAR
TYPES
OF

COMPONENTS
SUPPLIED FROM

STOCK
TRANSISTORS. A.F. 7/6 each. R.F. 15/- each.
TRANSISTOR CONDENSERS. Miniature Electrolytic Capacitors'
32 mfd. 3 v., 25 mfd. 25 v. 25 mfd. 6 v., 16 mfd. 12 v., 8 mfd. 6 v., 5 mfd

12 v., 2.5 mfd. 25 v., 1.6 mfd. 6 v., I mfd. 12 v. All these types of condensers
are 2/6 each. SPECIAL DISCOUNTS FOR QUANTITIES.

THREE ASTOUNDING TV TUBE OFFERS
All brand new in famous makers' cartons

CASH WITH ORDER OR C.O.D. ALL ORDERS DEPT. W.I.
ALL ORDERS FOR LESS THAN 12 ADD POSTAGE.
We invite your enquirie: for items not listed.

Trade Counter open 9 to 6 Monday to Friday.
Also 9 to I Saturday. Callers welcomed.
Large stocks of all types of resistors. condensers, valveholders always

available ex stock.

Manufacturers' enquiries welcome.

SUPPLIES

TRANSFORMERS FOR ALL MULLARD AMPLIFIERS
OUTPUT TRANSFORMERS (Secondaries for 3.75 and 15 ohms)

5-10 amp. ultra linear, 8,090. ohm. 43% tappings 30/, P/P 2/-.
5-10 amp. and Osmm 912. 6,600 ohm, 20% tapping. 30/-. P./P. '2, 5-10 amp. LOW loading, 6,000 ohm, 28/-. PA.. 2,-.
7 watt stereo amp. 9,000 ohm. 20% tappings, 28,-. P./P. 21-,
3 watt amp. type A tape amp., 2 watt stereo. 15,000 ohm. 12/-. P.B. 2;..
MAINS TRANSFORMERS (Primaries 240-280-200; 0-10 v. 50 Ms.)
T.55.
5-10 amp. and tuner, 300-0-300 v., 120 mA., 6.3 v. 2.5 a., cT. 6.3 v. '.5 a.,
6.3 v. 1 a., 321-. P.T. 2/6.
T.56.
5-10 amp 300-0-300 v. 100 mA. 6.3 v. 2.5 a. cT. 6.3 v. 1 a., 27/-. P./P. 2/6.
T.101. Two 5-10 amp. Low loading, 300-0-300 v., 150 mA.. 6.3 Y. 4 a., cT.. 6.3 v.
1 a., 34/, P. T. 2/9.
T.44.
T.182.
T.100.
T.142.
T.140.

T.143. 7 watt stereo, 250-0-250 v.. 150 mA., 6 3 v. 4 a., cT., 6.3 v. 1 a., 33)., P./P.
T.141. 3 watt. 300-0-300 v., 60 mA., 6.3 v. I a. cT., 6.3 v., 1 a., 22!-. P./P..
T.163. 2 watt stereo 250-0-250 v. 80 mA. 6.3 v. 2 a., cT., 6.3 v. 1 a., 25/, P./P..2
All tr:oNforrnert hilly guaranteed. all shrouded fully except T.140 and T.B.

SPECIAL OFFER. T.44 and T.55 50,.. P./P. 3/6. Used on " Bribond P.C."

"POWER-PAKS "

Trans and Siemens contact cooled metal bridge rectifier delivers 270 volts
100 ,uA. and 6.3 v. cT. 3 a.. 32/-. PI. 2/- P./P.

T.A.

T.B. Trans. and Siemens contact cooled metal bridge rectifier delivers 270 colts D.C.

60 mA. and 6.3 v. cT. 2 a.. 25', pl. 2', I'. P.
SOUTHERN TECHNICAL SUPPLIES, 83 Station Road, Porislade, Sussex

FOR
DETAILS OF

If cover required send 1/6 extra per

WANDER PLUGS. Red and black
doz..
2/ PHILIPS TRIMMER TOOLS 1/- each
doz.
10/6
4 -WAY PUSH-BUTTON UNITS 2/6 each. Knobs for same, 3d. each.
POINTER KNOBS. Small black with white line, 7/6 per doz. Small
white with black line 8/- per doz. Both types ;in spindle. Large price
reductions for 1,000 lots and over.

Ideal for smoothing 12-24 volts
Tropically raced. Unused, 15/,

TECHNICAL

SOUTHERN

JONES PLUGS AND SOCKETS. 4 pin 2/6 pair; 6 pin 3/6 pair; 8
cover.

panel

Telephone PAD 7851 AMB 5125

(I) I7in. rectangular aluminised 6.3 HTRS .3A current; max. anode voltage
16kV. Usual price 07/5/-. OUR PRICE E9/19/6. Crating and carr. 15/,
(2) Ferranti TI2/44 and T12/54G 12 in. magnetic white fluorescence; 4 v.
heater; max. anode 10 kV. As used in many TV receivers. Original price
£17/5/-. Our price £4/I9/6. Crating and carr. 12/6.
(3) Ferranti 9in. Tube round white fluorescence, 5 v. heater, max. anode
voltage 7 kV. Our price £2/I9/6. Crating and carr. 11/6.

pin 4/6 per pair: 12 pin 6/6 per pair.

0-300 volt MI 21in.

mounting, 32j6. P.P. 1/6. D.C. 0-15 amp MC
2in. round panel mounting, 15/-.
P.P. 1/6.
New and boxed.

VENNER EIGHT -DAY CLOCK -WORK

169-171, EDGWARE RD., LONDON, W.2.

23 WARDOUR ST., LONDON, W.I

Supplied new and guaranteed.

MINIATURE FILAMENT LAMPS
For Signal and Pilot lights,
for Scale, Dial and Internal
Illumination

WRITE

VITALITY BULBS LTD.
Neville Place, London, N.22

Tel

BOWes Park 0016
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New additions to
GOODMANS

speaker range

readers

50 only Philips Hi-Fi Speakers
Concentric

Dual

10"

Models,

as

currently fitted, in quality receivers.

Only 2 gns.

Latest release of two 10" units
AXIOM 110 - f5.
AXIOM 112 - f8 IQs.
also the new Triaxiette Super 8" Unit, L13 MS.

each

plus 2/6 p. & p.

DON'T BE DISAPPOINTED !
Orders executed in strict rotation.

The well known 8" Axiette (E6 I2s.) and the 12" Audiom 65
(f9 I2s.) as recommended for two speaker systems, are still
available, ex stock.

RECORD PLAYER BARGAINS -Latest 4 -speed models

C.R.T. Heater
Isolation Transformers

NEW RELEASE by E.M.I.-4-speed Single Player Unit fitted with latest stereo and
moimura, Xtal cartridge and dual sapphire styli]. Auto stop and start. A fidelity unit

New improved types -maim
prim. 200/250 v. tapped

and bargain buy at only £611916.

BOB (TU9). 90/-; COLLARD (4/564), 6 gns.; GARRARD (48P
27/10/, Carr. and ins. 3/6.
AUTOCHANGERS. BSR (UA8), 2649/6, COLLARO £7/19/6. GARRARD (RC121 41)
SINGLE PLAYERS.

All isolation Tmnsfonnera now supplied with alternative no boo", pats
25% and plus 50% boost taps at no
extra charge.
2V 2A type
12/6 (P. & P. 1/6)
o.3V. .6A type
12/6 (P. & P. 1/61

Mk. III plug-in head, stereo adaptel, 10 ens. Stereo head £2 extra.

RECORD PLAYER CABINETS
covered
revise
styled,
Contemporary
cabinet in two-tone fawn and brown, or

mottled red with white polka dot. Size
x 13} x ht. 85in., fitted with all
1135

including baffle board and
anodised metal fret, Space available for all
antochangers,
and
m idem amplifiers
accessories,

etc.

Uncut record player mounting board

14 x 131n. supplied.

Cabinet Price 23.3.0.

Carr. and Ins. 3/6.

2 -VALVE 2 -WATT AMPLIFIER
Twin stage

with vol. and

EC1,82

neg.

Tone controls AC. 200/250
with double -wound Mains trans. Complete
with knobs, etc. ready wired to fit above
v.

feedback.
cabinet.

£2,17.6

e. & e. tr-.

6-tn. Speaker and matching

trans.

P. & P. 1/6.

22/-

' ONE -WATT'
TRANSISTOR
AMPLIFIER
6 v. Battery operated
Latest Push -Pull, 4 Transistor circuit giving
full 1 watt Output into standard 3 ohm

Good sensitivity and improved

speaker.

freq. response. Neg. feedback. Var. Tone
and Volume Controls. Chassis Size 61in. x

x 101. Current consumption 10 mA
quiescent -250 mA at 1 watt.
2 matched GEC GET15 Transistors 42!- Pr.
2 GEC GETS Translators
Driver Trans.
Output Trans. (to 3 ohms)

211- pr.

8/6
10/6

Complete Kit of Parts incl. circuit etc.,
P. & P. 2/6.
speaker. ONLY 99/6
Circuit an 1 instrualion (ooklel

116

lest

post free

NOW! TheTO U RIST Portable
4

valve.

Med. & L.W., Ftweight battery

Radio. Size only 81n. x 5fin. x 4in. Weight
P. & P.
3}1b. with battery:Complete receiver component kit 29/6 1,6
Set 4 miniature valves (96 tieries)35/. 9d.

iBOXED VALVES

10.5V .3A type .12/8 P. & P. 1/61
13V. .9A type -121 (P. & P. 1/6
Small size and tag terminated to.

GUARANTEED

t

IR5,1T4 7/6 MEOW 9/6 111281

7/6
7/8 ECC84 10/6 MU14
9/6
834.3V4 8 ECF80 11/6 PCC84 101
5Z4
9/6 ECR42 10/6 PCF80 10/6
6K7
5/6 ECLSO 10/6 PCL83 12/0
6K8
8/6 EF80
9/6 PL81
12/6
9/P
6Q7
8/6 REM 131 P1,82
8/6 PL83
6V6
7/6 EF91
11/6
DAP94 9/- EL41
101 PV80
7/6
DF96
9/6 PYS1
EL84
9/6
1)1196
sy- EY51
10/- PY92
7/6
DL96
EY86
10/- U25
12/6
SPECIAL PRICE PER SET
185

IT4,

185,

easy fitting. Other voltages available.

RE -GUNNED TV TUBES
NEW REDUCED PRICES
.. and now 12 months guarantee!

All tubes rebuilt with
new heater, cathode

or 384 or 3V4, 27/6.

DK96, DF96, DAF96, DL96,
35/-.
6K8, 6K7, 607 6V6, 57.4 or 6X5. 35/,

gun assembly reconditioned virtually

as new.
I2ir. L6, I4in. f7,

Stand fin. diam. Low Lose Senn -Air
Spaced Acraxial.

10/- part exchange
allowance on old tube

All other lengths 8d. per yard.

Sockets 1/-, Couplers

Corr. and ins. 10/-. Comprehensive stocks -quick delivery.

1'3. Cable End Sockets 1/6, Outlet

4'6.

(87.105 Mc/s)

Designer -approved kits of parts for these
quality and higbly popular tuners available
as follows.
STANDARD MODEL (FMT)-as previously

exteneively

advertised.

PLETE KIT, 6 gns., post free.
4 spec. valves, 30/-, post free.

COM-

Set of

LATEST MODEL (FMT2)-attractively

presented shelf mounting unit to enclosed
Metal Cabinet with
Power Supply
COMPLETE KIT, £7. P. & p. 3.6
Aet of 5 spec. valves, 39,6

76.

p. & p. 3/6.

MULLARD -3-3"

Complete kit -BARGAIN -only

AMPLIFIER

Quality built to Mullard's specifica.
lion, with special sectionalised 0/P
Trans

Complete kit with front panel only
26/1916.

P. & P.

3/6.

2 WAVEBAND CAR RADIO KIT
12 v. operation Med. & Long Waves
development

ot

vibratorlese ear radio cirtype
latest
Five
cuit.
Brimar low voltage valves
R.F.
and power transistor.
permeability
and
stage
Tuner
Cyldon
pre -aligned
extremely
provide
Unit

Complete Kit

Electrolyties Al. Types New Stock

TUBULAR

CAN TYPES

8+6/450 v.
4/6
32+32/275 v. 4/3
50+50,350 v. 6/6
80 -250.275x.12/6
100 - 200/275,12/6

25/25 v. 50/12 v.

1/9
50/50 v. 100/25 v. 2/-

8/450 v.
16
32

10/450 v.
32.450 v.

2/3

5(6
6/6
Comprehensive range m stunk

VOLUME CONTROLS -10K-2 Megohms.

ALL LONG SPINDLES.

MOCCANITE
1 yr.

MIDGET TYPE, If in. diam. Guar.

LOG or UN Ratios less Sw
Sw. 4/6. Twin gang controls

D.P
Meg.

I Meg.

Three Waveband and Switched
Med. 200Gram positions.
500 m., Long 1,000.2 000 Os..

VHF/FM 88-95 Mc/s.
Continental Tuning

insert

with perm ability tuning on
FM and combined AM/FM

and

transformers,
Mc/s.

10.7

all

Kr/s
Dust core
480

Latest

cons.

circuitry including AVC and

Three watt output.
Neg. Feedback.
Sensitivity and reproduction of a very high
standard. Chassis size 135 x 61in. Height 71 in. Edge
Illuminated glass dial 115 x 3f in. Vertical pointer,
Horizontal station nature. Gold on brown background,

A.C. i001230 v. operation.

Aligned and tested ready for use L13:10.0

Carr. & Ins. .5/ -

Complete with 4 Knobs -walnut or ivory to choice.
Three shin P.M. speaker only required. Recommended quality speakers.
21/6
Bin. Goodman special cone
30/10in. Rola (Heavy Duty)
Poat & Pkg. 1/6.
We are sorry to cause our customers disappointment, but existing orders have already
exhausted present stocks of the above. A new replacement chassis, virtually Identical,
will be available from early February, price unchanged.

Terms: C.W.O. or C.O.D. post and packing up to fIb. 7d.:
Db. I/I; 31b. 1/6: 51b. 2/-; 10Ib. 2/9.

RADIO COMPONENT
SPECIALISTS

good sensitivity and signal/noise ratio. Prated circuit for easy construction and
7 x 4in. elliptical speaker for fidelity output. Sens -contained in neat metal cabinet
8 x 7 x 25 in. with attractive calibrated dial Speaker and power transistor stage
mounted separately approx. 8 x 5 x 3in.

Buy

mans Elliptical, 18/8: Sirs. Rola, W.; 10in
R. and A., 25/..: 10in. W.B.-HF1012. 99/9'
121n. Plessey 15 ohms with 6/41n. Tweet,
and Cross Over Filter. 97/6.

ONLY A FEW ITEMS ARE LISTED FROM OUR COMPREHENSIVE STOCK. WRITE NOW FOR FULL BARGAIN LISTS, 3d.

the famous Brinier Hybrid

Recommended

Elec. 176.
3firi. Goodman DM; 5in
Rola, 17/6. din. Else 18/6; 7 x 4in. Good -

Line-up:
ECC85,
EF89, EABC80
EL84, EM81, EX80.

tuning

Modern

12in.. 2/-: 12 x 181n.. 3/-:12 X 241n., 4/.. etc
LOUDSPEAKERS -P.M. 3 ohms, 2ein.

ECH81,

ment Service.

Send for Booklet NOW: 16 post tree

w., 9d., 1% HI -STAB. I w. 1/6 (10-100

ohms 2/-).
PRE-SET W/W POTS. T/V Type. 25 ohms 50 K ohms. 3/_. 50K-2 Meg. (Carbon. W..).
SPEAKER FRET -Expanded Bronze anodised metal 8 x 9in., 2/3; 12 x Bin..
12 x 12in., 4/6; 12 x 16in., 6/-: 24 x 121re
9/-: 36 x 12in.. 13/13, etc., etc.
TYGAN FRET (Contemporary pat.), 12 x

Valve

Latest auperhet circuitry, delayed AVC and
A.F. Neg. feedback.

Remarkable size Staggering Value

w. and 5 w.. 3d., t w., 6d.

VALVE AM/FM RADIOGRAM CHASSIS

7

IF

£6.10.0. post free

10 megohms 20%

(Midget type modern rating), I w., 6d. 2 w.
9a.. 10% RI -Stab
w., 64.. 5 w.. 711., 5%

JASON FM TUNER UNITS

NEW JASON COMPREHENSIVE F.M.
HANDBOOK, 2/6 post free. 48hr. Align-

Terrific performance -

RESISTORS -FULL RANGE 10 ohms --

1 Meg. less Sw.. each 8/6.

5in. Speaker & 0/put Trans.

21/- 1/6
Cabinet, Dial and Knobs, etc...22/62/.

I7in.

£8,10.0, etc.

Special Reduced Prices
20 yds. 12/6. P. & p. 116; 60 yds. 32/6
P. & P. 3/-: 40 yds. 22/6. P. & p.

Boxes

T.C.C. 119..001 8 kv. 5.6. .001 20 kv.. 9/8.

and

COAX

Cosa Plugs

CONDENSER*-Silvei Mica.
All prel.
values. 2 M. to 1.000 pt.. 13c1. each. Ditto.
ceramics 9d. each.
Tubular. 950 v. T.C.0
etc.. .051 mfd.-01 and .1/350 v.. 9d. each.
.02-1/500 v. 1/- each. .25 Hants 1.6. .5

Bargain Price

Instruction booklet and parts list available 3;6 post free.

£12.19.6
P. & P. 316.

70 BRIGSTOCK RD.,THORNTON HEATH, SURREY
Established 1946.

Tel: THO 2188 Hours: 9 a.m.-6 p.m.

I

p.m. Wednesday
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DEPENDABLE RADIO

120 INCHES OF SCALE
The CR50

SUPPLIES LTD.
I2a TOTTENHAM STREET, LONDON, W.I.

I

to 10 Megohms in
fourteen ranges has
total length of
a
120
scale of over
inches thereby ensuring easy and ac-

Opp. Heals in Tottenham Court Road)

(2 minutes Goodge Street Station

Hours of Business 9-6.

Phone LANgham 7391/2.
Callers welcome.

Terms: Cash with order or C.O.D.

POST OFFICE
RELAYS
TYPE 3,000

A
curate readings.
leakage test is incorporated for conComplete
densers.
with valves, instruc-

BUILT UP TO YOUR
REQUIREMENTS

tions and ready for
operation from 200/
250 volt A.C. mains.
072/6 plus 4/6 carr./

Type 600 also available

COMPONENT PARTS ALL PLATED
Top Plates, 3d. each.

Yokes, 31 -each.

Bottom

Armatures, 9d. each.
Adiustable, 1/3 each.
Spindles, Ij- each.

Plates,

Armatures
Screws
adjustable, 4d. each.

BUILD UPS CONTACTS
2. C/O
3. C/O
4. CIO
6. C/O
9. CIO
Ocher
types

4/8!-

1/3

2/6

Single Twin

Up to

100 Ohms
500

,

12/16/-

3/6

4/6
6/6
8/6

each.

COIL VALUES

Silver Platinum

1. C/O

Fixing Screws (with
insulators), 2d. each.
Buffer
Blocks,
6d.

3d.

each.

1,000
5,000
10,000

24/ 32/ -

build ups to order; all
of relays built to your

5/6/7/-

3/-

4/5/6/6

8/6

9/-

14/6
17/6

I4/I6/-

20,000
40,000
80,000

-

20/-

20/*Slugged coils extra.

,

specification.

No.

1,000- 1,000 ohm Twin Coils 10/6

6/6
8/6

1,700-i-1,700

packing.

SC30 OSCILLOSCOPE.

I

addressed envelope.

TRADE supplied direct.

Z.530002
Z.530005
Z.530006
Z.530008
Z.530010

180
2

40
670
40

Z.530011

180
2

Z.530014
Z.530015
Z.530016

40
180

Z.5300I8

2,500

Z.530019
Z.530020
Z.530022
Z.530023
Z.530024
Z.530025
Z.530027
Z.530028
Z.53003I

2
2
2
2

40
40
180
180

670

Build Ups

17/6

Voltage

4C
2C
2C
2C

Phone: Folkestone 78618

Price
CI

12

1.3
6

24

2C 2K
2C 2K
IC

6
12
1.3
6
12

IC
IC

IC

48

2C 2K
4C

1.3
1.3
1.3
1.3
6
6
12
12

M.B.

2B 2M
2M
M.B.
2M
M.B.
M.B.

CI

2
12
15
19
17

2
10
12
19

CI

2
14
16
12
12
12
12
17
17
17

24

6

6
0
6
6
6
6

6
6
6
6

24

19

6
6

6

6

ROTARY
TRANSFORMERS
Delivery ex stock.

Quotations on

H.T. 31
Input 11.5 v.

H.T. 32
Input 11.5 v.

v. at 125 mA.

v. at 65 mA.

Output 250

69, CHURCH ROAD, MOSELEY, BIRMINGHAM
Cables: ELEWICO, BIRMINGHAM

13

Suppliers of American Wire!ess Communication Equipment for Aircraft
such as BENDIX V.O.R. Type MN -85 VHF 280 crystal -controlled
channels radio system incorporating both navigation and communication
facilities operating in the frequency range of 108, 0 to 135, 9 me/s.

RCA Type 710A Signal Generator. Fre-

quency range 370 to 560 me/s. Direct calibration. Accuracy 1%. Output voltage I pV to 90

mV. Output impedance 50 ohms.
TCS Remote Control Units Type 23270A.

6

Send for lists

application.

ELECTRICAL & WIRELESS SUPPLY CO.

6
6
6
6

S.T.C. MINIATURE SEALED RELAY
700
2C
1/6 Post & Packing on all relays.

4184GD

CREDIT TERMS available

126 Sandgate High Street, Folkestone, Kent

G.E.C. MINIATURE SEALED RELAYS
Ohms.

A Sin. 'scope for service

and design purposes at an extremely low price of E17/10/ plus 6/- cam/packing.
milli -volt
VV60 AUDIO VOLTMETER measures
to 100 volts in five ranges. E14 plus 4/6 carr./packing.
Further details sent by return of post on receipt of stamped

GRAYSHAW INSTRUMENTS

SIEMEN'S HIGH SPEED C/O RELAYS

250+250 ohm Twin Coils
850+850

Bridge

covering 10pFd to
100mFd and
ohm

TS-98AP Voltags Dividers.
AMERICAN AIRCRAFT CAMERAS
FAIRCHILD Types K24, K22, K20,
K17B,
K8A-B and GUN
KI913,
CAMERAS the most recent type AN/N-9
and G.S.A.P.
AMERICAN FLIGHT INSTRUMENTS such as AIR SPEED, CLIMB,
FUEL, TEMPERATURE, PRESSURE, HORIZON, TURN & SLIP
Indicators.

FUEL FLOW AMPLIFIERS, CONTROL DIRECTIONAL

GYROS, etc., etc.

Output 490

AS SUPPLIED TO GOVERNMENT DEPARTMENTS
AND LEADING MANUFACTURERS. NEW AND BOXED.

ROTARY
TRANSFORMERS

Made by DELCO
TYPE 1 27/6. P. & P. 316.
TYPE 2, 37/6. P. & P. 3/6.
Type I. Dual voltage 12 or
24 v., input 265 v., 120 mA.
output; 500 v., 26 mA. output.

Type 2.

12 v. input 275 v.

output: 500 v., 50
mA. output.
Both types dual output.
110 mA.

MADE IN U.S.A.

OTHER DYNAMOTORS IN STOCK, SEND FOR LIST

*

WORLD WIDE EXPORTERS

AMPLIFIERS

TUNERS

MOTORS

SPEAKERS

'

PICK-UPS

OVERSEAS ORDERS SENT FREE OF PURCHASE TAX

AND SHIPPED PROMPTLY AT MINIMUM COST "

U.S.A. &
CANADA
EXPORT

EXAMPLES

Decca Stereo

pick-up
with arm type ffss
$46.20
Garrard 301 transcription motor with Stroboscope

$56.00

(616/9/6)

PACKED
I NSU RE D &

(619/19)6)

CARRIAGE

Leak TLI2 Plus Amp.

PAID
with Varislope III
$104.50
(637/7/6)
Reduced transit rater for British and Allied Forces Overseas.
Enquir'es welcomed.

(Dept. W.5.) 7, THE BROADWAY, WOOD GREEN,

LONDON, N.22

Tel. BOWes Park 0077/8,
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VALVEINFTIALNTAM'ELTNPTIETER
11

1

/

an/Es-JNSTANT\-

CHECK Ofr::1

All

T Tr\

Radio Valves.

All Television Valves.

MODEL VT -4I
Saves time and money. No more need for find-

ing correct filament pins with trailing meter
leads etc., will test any modern valve in less
than five seconds. Designed in both size and
value to suit the pocket of the Service Engineer
and Radio Hobbyist.

completely new and revolutionary precision
All TV and Radio Fuses. Ainstrument
for testing valves, fuses, continuity

All Pilot Lamps.

Circuit
Built-in

Continuity.
and

7

and a large range of radio parts.
Each component tested is shown " Good " or
" Faulty " by a panel light.

pin Already acclaimed by Radio and T.V. Engineers
as an
indispensable instrument for quick
Test. filament runs, fuses and lamp tests.
9

Valve straighteners.

Finished in in black

hammer

Built-in Battery

POST AND 4,r6

case

with gold front

RAGAING

* Manufactured by Eagle Products, one of Britain's

Complete with internal batteries
and ready for immediate use.
v..iiiiRANETFFD
panel.

POCKET MULTI - METER
2,500 o.p.v. Multi

Brand New.

range.

6/30/ I 20/300/

1,200 v. A.C., ditto

1.1

D.C. 0-1k., 0-I megohm ; 400 micro -A.,
12 M.A., 300 M.A.:
-00 to +65 db,
3 x 4f x
5
ranges

llin. Large clear
dial. Leads supplied.
(List price L6/1916).
OUR PRICE £4/7/6.
P. & P. 2/6.
SIGNAL GENERATOR. 100 kc/s.-100 Mc's.
and 100 Mc/s.-200 Mc/s. Internal Mod. 400 c.p.s.
to a depth of 30%, modulated or unmodulated

R.F. output continuously variable 100 milli -volts.

C.W. and mod. switch, variable A.F. output.

Magic eye. Metal case 10 x
x 54in. A.C.200/
250 v. Brand New. Only £611916. Carr. 5/-.

T.C.S.
RECEIVER
to 12 Mc/s.
7-valvesuperhet,
built like
a
1.5

AMERICAN LIGHTWEIGHT HEAD SET

28.

These H.S.30 phones are

the smallest used by the
U.S. Air Force. 2500 imp.
using soft rubber miniature ear moulds for maxi-

VCRI38 651.61,

5U4,

I1

-

VUI20.

mum

3-EA50,

modulated only 30%. Panel controls: R.F. Gain,
A.F. Gain, C.W. Pitch, band -switch, mod.-C.W.

switch, power switch, ground and aerial posts,
M.O. or crystal frequency switch, speaker jack,
card holder to log 30 stations, hand vernier tuning
knob turning a large etched calibrated plate
behind hair lined window, anti -backlash gears
used.
Used condition. £81101-, carriage 15/-.

T.C.S. TRANSMITTER available at E9/110/-,
carriage 15/-.
Note. -If both items purchased

voice

and

meter'

quality.

scaled

ONLY I5/-.

1 0 0-0100v. In -

PORTABLE TRANS/RECEIVER

ates

Y

shift

in

No.

18

Trans/ReTelephone and

for
Range approx. 10
Frequency 6-9 Mc/s.
(50-33.3 metres). Valve lineup; 3 ARP -12, I AR -8,
ceiver
C.W.
miles.

shift, X

u/sec.
Focus,
sync.,

1

Bias,

Input to X plates switched x20.

x5
and direct, requires only suitable power
pack for use as oscilloscope. 70/-, carr.

ATP4. Complete with aerial,
H.T. and L.T. meter and all
accessories.
Weight 20Ib.,
size 8 x 10 x I7in. Brand
New only 80/-. Carr. 10/-.

10/-.

COSSOR DOUBLE BEAM
OSCILLOSCOPE 339.

condition but in working order, E22/10/-.
Carr. £1.
FORMERS. Input 230 volts. Output
0-240 volts, 5 amps. Brand new, only
Carr. 12/6.

LEAD ACID ACCUMULATORS
(unspillable). 2 volts 16 A.H.
Ideal for 6 volts and 12 volts
supply. Brand new original
cartons. Size 4in. x 7in. x
2in. 5/6 each.
&

P.

1/6

&

P.

3/6

P. & P.

51-.

P.
3

P. & P. 2/6.

A self-contained

tor por-

BRAND NEW VARIABLE TRANS-

1st

music

reproduction of the finest

ImA

AVC - BFO

AF, I 2SK7-1.F.'s.
The 12A6 final

Carriage 25/-.

TYPE

Consists of

dream.
12SK7RF, I 2SA7 Mixer,

1.4 watts into 500 ohms with an input

together, E17.

MONITOR

10 -position
time base, 6 c.p.s. to 250,000 c.p.s.
Amplifier 10 c.p.s. to 2 mill. c.p.s. Used

I2A6 Oscillator,
1207 Detector,

puts

I TRADE ENQUIRIES
INVITED

leading Test Equipment Specialists.

for 15/-

6 for 27/6

P.

ra9tieig

MARCONI CR100 RECEIVER.

kc/s.-30 Mc/s. Internal A.C. power supply
crystal and audio filters, variable selectivity.
Output for phones and speaker. Fully guaranteed.
60

E18/I0/.. Carr. 30/-.

CONVERT TO

V.H.F.
Within minutes you
can

extend

the

fre-

quency of your receiver to cover V.H.F.

by using our brand new
Convertors.
covers 50-65
Mc/s, vernier calibrated
tuning, 20/-.
R.F.25
covers 40-50 Mc/s., switched tuning, 8/6. Circuits
supplied. P. & P. 3/6 on each.
V.H.F.
R.F.26

1960 Illustrated Catalogue 1/3

WIRELESS SET No. 19. MK. II.

This most famous Army Trans/Receiver covers 2-8 Mc/s. (150-37
metres) in two bands and 230-240 Mc/s, V.H.F. Has an intercom.

amplifier. Designed for 12 and 24 volt operation. Uses a 6 valve superhet

SET

ONLY

65/

receiver. 1.F. being 465 Kc/s., and a 6 valve transmitter designed for
voice and C.W. operation. Incorporates test and tuning meter for
voltages, aerial loading and current tests. Panel Controls: Frequency
tuning, P.A. tuning, Gain control, MCW, CW, R/T switch, Het -tone, Carr.
netting, off -on, Quench, aerial-AVC-LT-HT-Drive tests.
Supplied
complete with 15 valves and instruction book.

10/ -

Complete station (as illus.), comprising: 19 set, Supply Unit, Control box,
Headphones, Microphone, Morse Key, Variometer, Short Wave and V.H.F.
Aerials and bases and full set of leads. All for only 00. Carr. 25/-.

Callers: 87 TOTTENHAM COURT ROAD, LONDON, W.I
Mail orders: (DEPT. W.) 32a COPTIC ST., LONDON, W.C.I. MUS. 9607
WOT! You don't own a Relda catalogue! It's terrific and fully Illus. Only 1/3
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BENSON'S
BETTER BARGAINS
POWER UNITS. Input A.G. 115/250 v. Outputs: D.C. 330 v., 120 mA.,

and 6.3 v. A.C. twice. Potted trans. and LF choke; new (post 3/6),

30/-. Input 230 v. A.C. Outputs: D.C. 350 v., 80 mA., A.C. 6.3 v. Valves:
807, EA50, EF50, 5Z4G, 25/-. WAVEMETER 1252: A.C. Input D.C.

250 v. Output. Valves. EA50, 6J5, 6X5, Y63. 22-34 mcs. 4iin. SM Drive.
Copper -lined, hinged case. (Rail 7/6), 35/, MONITOR 56, comprising
Indicator 248 and Power Unit 675. Valves VCR138a, 3/EF50, 2/ECC33,
5/EF55, EF37A, 6V6, 3/EA50 and 2/5U4G, VU120A. Two units each
12 x 9 x 18in., black finish. Panel controls: Brill., Focus, T.B. Expansion,
" Y " shift, " X " shift (two). T.B. 10/20k secs. A.C./D.C. switch,

'VEDIGWARE:410:All
ELECTRONIC COMPONENT DISTRIBUTORS FOR OVER 25 YEARS

" Y " amp. multiplier/divider. Sig. input, trig., and Y2 input. Voltmeter centre -zero, 5/20/100. " X " Y and G" on " jumpers " at rear.
230 v. A.C. input, with 18 -way Cable and mains cable. Cathode probe
unit extra, 17/6, 88 10s. (Rail 20/-). RELAYS (Contactors), two heavy make contacts: 12 v. or 24 v. either 3/6. INDICATORS. type 277, with
lin. C.R.T., 4/VR91, 2/VR92, 37/6 (p.p. 3/6). Type 101, with VCR530
(6.1in. Blue, magnetic. Octal base), and 2/EB91, 2/EF91, 2/1210, new
cond., 30/- (Post 3/6). Type 1, with VCRX263, 2/EF52, 5/6J6, 1/6V6,

BLANK CHASSIS
Precision made in our own works from commercial quality half hard aluminium of 16 s.w.g. (I/16in.) thickness, these chassis go all

1/EY51, 2/EB91, 3/EF91, RF EHT Generator and 28 kc/s.
xtal, 45/- (Rail 7/6). Type 97 with VCR517, 10 valves, 30/- (Rail 7/6).
HEADPHONES, CLR, 7/6. CR109 Noise Limiter assemblies, with valve,
3/6. NEW M.C. METERS, 3kin. round flush, 50zsA, 70/-; 100nA., 65/-;
1 mA., 55/-; 2 mA. (rectified), 45/-. 2iin., 1 mA., 22/8; 2in. 200 mA.,
300 mA., each 8/6. 24in. 20 v. A.C., 8/6; 2in. 40v., 8/6; 300 v. A.C.
15/-. VIBRATORS, Mallory G634C 12 v. 4 -pin, 7/6; 6 v. 5 -pin
reversible, 7/6. R1155B, good condition, tested with handbook, 87/10/.
(Rail 10/-). SCR522 Modulation or Driver Trans., either 7/6. MORSE
v. battery, 8/6. DRIVES:
TRAINER SET with buzzer and key wired for
slow-motion Admiralty 200:1 ratio, scaled 0-100, 5/6. R1155 S.M.
" N " type, new, 10/6. VIBRAPAK, 6 v. D.C. to 250 v. 60 mA., smoothed
cased, 22/6. 12 v. to 250 v. 60 mA., 21/- (p.p. 3/6). DYNA MOTORS (post
3/6); 12 v. to 250 v. 60 mA. and 6.3 v. 2.5 A., 11/6; 6 v. to 250 v. 60mA.,

Potentiometers, miniature wirewound, 60, loon, 6000, 1.k and

11/6.

2k, each 1/-. CHOKES. LF 10H 200 mA., 8/6; OH 100 mA. 5/6; Potted
10H 100 mA., 7/6; " C " 5H 400 mA., 10/6. SWITCHES, toggle U.S.A.,
DPDT, 1/6. R.F.27, good cond., 18/- (p.p. 3/6). METAL RECTIFIERS,
240 v. 100 mA., 4/-; 240 v. 30 mA., 3/6; 600 v. 30 mA., 5/6; 240 v. 80
mA., 6/6; 1,000 v. 30 mA.. 7/6. Mie inserts, G.P.O. carbon, 2/6, bal.
armature type, 2/6. CONTROLS Camera Type 35; a timing device with
24v. minature motor; new, (post 3/6). 10/6. TRANSFORMERS, input

over the world (they even go off it-in rockets!).
Same day service for ANY SIZE, to nearest I/16in. and up to I7in.
long and 4in. deep, of straightforward two, three or four-sided

chassis. Orders for specials dealt with promptly when accompanied
by clear instructions or drawings.

SOLDERED CORNERS

While these chassis, owing to their thickness, hardness and efficient
folding, will carry components of considerable weight and normally
require no corner strengthening, we can do this if required by a
special soldering technique at 6d. extra for each corner.

FLANGES
kin., lin. or ;in. flanges (inside or outside) 6d. extra for each bend.
PRICE GUIDE (normal chassis only)

Work out total area of material required, including waste, and
refer to table below:
48 sq. in.

4/-

176 sq. in.

80 sq. in.
112 sq. in.

SI-

208 sq. in.
240 sq. in.

10/.

272 sq. in.

11/.

144 sq. in.

Post 1/3

SEF 0853

THE

AUTOMATIC GRAMME RECORD CLEANER
I'd TENT APPLIED FOR
Price reduced to 17/6 (plus 5/10 purchase tax)

TAPEJAK

RADIO COMPONENT
CATALOGUE
to Home Radio, this Catalogue
comprises of 128 pages printed on high grade
paper listing over 4,000 items with 400 illustrations. Includes full details of EDDYSTONE
components and receivers. This Catalogue
has been compiled from items actually held
in stock. An essential book for every engineer,
constructor, laboratory, workshop, etc. Delivery

The

Please mark envelope "Catalogue"
left hand corner.

CECIL E. WATTS LTD.

in

use with Tape Re-

corders.

* High Sensitivity.

* Twin tuned circuits.

* Pre-setting

for
MW. Programmes

* Fixed tuned for
1500M.

Price

top

Dept. W,
Surrey.

Darby House, SUNBURY-on-THAMES. MIDDX

187

a9

0

THE TELETRON
CO., LTD.
I I2B, Station Rd.,
London, E.4.

ROME RADIO Of MITCHAM

Consultant and Engineer (Sound Recordino and Reproduction)

first Transis-

torized Radio Tuner,
specially designed for

BY RETURN. PRICE 2/- plus 9d. post.

from your local dealer or

THE

TELETRON

BIGGEST and BEST

Exclusive

" 'Dila 3B110 "

THE

14/-

Telephone: PAD 5891/7595

ROY 1130

Already over 200,000 enthusiastic users

13/-

287/289 EDGWARE ROAD, LONDON, W.2

Callers: SUPERADIO (Whitechapel) LTD., 116 Whitechapel, Liverpool, 2.

is°

Post 1/6

12/-

size up to 3ft. at 4/6 sq. ft. (sq. in. x /d.) Post, up to 72 sq. in. 9d., 108
sq. in. 1/3, 144 sq. in. 1/6, 432 sq. in. 1/9, 576 sq. in. 2/-.

Callers and Post: W. A. BENSON (WW), 136 Rathbone Road, Liverpool,

The finest method
for cleaning records

304 sq. in.
336 sq. in.
368 sq. in.
and pro rata
Post 1/9

8)-

9/-

Discount or quantities. Trade enquiries invited.
Spray finishing arranged for quantities of 25 or over.
PANELS
The same material can be supplied for panels, screens, etc. Any

230v. Output 6.3v., 1.5A., 6/9; 3A., 8/6: 1A., & 3A., 8/6; 325v., 20mA
& 6.3v., 1. A.. 8/6. Multiracio output (40mA), 6/6.
LIST AND ENQUIRIES S.A.E. please. Terms, C.W.O. Postage extra.
Immediate despatch.
15.

6/7/.

London Road, Mitcham,

SIL.

MIT 3282

0836.

ONLY

SUB- MINIATURE LYONS RADIO LTD.
" 3000 TYPE " RELAY
The Hopwood-Par Type
P3 relay, although miniature retains every possible
feature of the "3000

717

LONDON

3 GOLD HAWK RD., (Dept. M.W.), SHEPHERDS BUSH, LONDON, W.12

hermetic
6 poles;

twin or HD contacts and

tags
ROAD.

HOUNSLOW,

MIDDLESEX.

8CR522. T R1430 etc. Input 200/250 v. 50 cps. A.C. mains. Output 300 v. at 200 mA.
H.T., 150 v. at 20 mA., grid bias, 13 v. at 5 A. L.T., all fully smoothed D.C. Size

20 x 134 x llin. In good condition. PRICE ONLY £511718, carriage 18/0.

Telephone:

and

It can have up to
50e D.st ob.tu,

Gin. Input 12 v. D.C. Output smoothed D.C., 500 v. at 50 mA., and 275 v. at 110 mA.
In good condition. PRICE ONLY 45/-, carriage 716.
POWER UNITS TYPE SES. Designed for mains operation of such Installations as the

CIRCUITS.

sulation
sealing.

D. ROBINSON and COMPANY

SUPPLY UNITS No. 19. Mk. 2. Rotary transformer units in metal cases 10 x 8 x

UNIVERSAL MEASURING BRIDGES. Ex -Govt. by Mullards, measure 0.1 ohm. to
10 megohrrus, and 10 pfd. to 10 mfd. Can also be used to calculate power factor,
with external standards can be need for the measurement of inductance also for percentage tolerance. Operate from 100 v. to 250 v. A.C. mains. Supplied in good
condition and working order and operating Instructions. PRICE ONLY £7. post 3/6.
INVERTERS. Known as Motor Generator type 7, Air Min. ref. 2Y/3288. Input
23/24 v. D.C. Output 80 v. at 1,600 cycles. 240 VA. Carbon pile VIE and filter unit
incorporated. In good condition. PRICE ONLY 451-, carriage 5/,
METER BARGAINS. Moving coil types, flush panel mtg. 241n. dia.: 0/500 mA.,
0 200mA., 0/100 mA., 0/50 mA., all at 9/6 each. 2in. dia. 0/100 caA., 8/-. Projection
mtg. 2 lin. dia. 0/1 mA., 17/6. Plug-in type 50/0/50 mA. 211n. dia., 7/8. Postage 1/-.

Type" plus ceramic in-

Made in England

SLYDLOK FUSE HOLDERS. 5 amp. 18/- per doz., 6 for 10/-, 3 for 5/6. 15 amp
19/8 dos., 6 for 11/9, 3 for 6/3, post paid. Reduced prices for larger quantities.

'or PRINTED

HOUnslow 6266/7 & 8338

WRITE FOR LIST W.I

Telephone: Shepherd's Bush 1729.
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Visit the City's popular accoustically designed

HI -F1 Centre
STOCKISTS OF LEADING MAKES OF AMPLIFIERS, TUNERS AND SPEAKER SYSTEMS
AMPLIFIERS, STEREO AND

MONAURAL, BY:
QUAD

VERDIK
ARMSTRONG
ROGERS

DULCI

LEAK
W.B.
etc.

HI-FI SPEAKERS BY:
W.B.

V.H.F. TUNERS BY:
ARMSTRONG
T.S.L.
LEAK
DULCI

QUAD

GOODMANS
PLESSEY

WHARFEDALE
LORENZ

ROGERS, etc.

T.S.L.
G.E.C.
etc.

THE LAST OF THIS
ASTOUNDING OFFER

Another amazing scoop for the Hi-Fi enthusiast
Huge purchase of RCA equipment at enormous reductions
TO ALL
CONNOISSEURS

10 WATT
PUSHPULL

OF GOOD
AMPLIFIERS,

THIS OFFER IN
LIMITED QUANTITY
IS CAUSING QUITE A STIR.

ULTRA

Reduced from

LINEAR
FEEDBACK

THE NEW RCA ORTHOPHONIC AMPLIFIER

makers price of 20
gns. Now only

12-20 watt output; frequency response: --within 0.2 DB 20/25,000 CPS, within 0.5 DB 10/60,000

f14.19.6

32 lb.

complete.
Fully guaranteed

CPS; noise level: -85 DB below rated output, distortion:-total harmonic less than .01% at
10 watts; valve line up:-two EF86, two KT66, GZ32; dimensions: -16i x 8 X 7iin.; weight
Pre -Amp Input Mic., radio/tape high and low level, crystal p/up and magnetic p/up.
Output Tape and record, bass and treble, mixing facilities, low and high pass filter, valve line
up:-one EF86, two ECC81. Dimensions: -12i x 6i x
THE COMPLETE EQUIPMENT AT 29 gns. Carriage extra 15/-.

for

Post & Pkg. 7/6.

RCA PANORAMIC MULTIPLE SPEAKER SYSTEM

Fully guaranteed

Beautifully made in walnut finish, using one I Sin. Hi-Fi speaker. Response down to 25 c/s,
2-21 m/coil tweeters. Response up to 20,000 cis, crossover at 2,000 c/s. Cabinet ported
bass reflex and acoustically damped. 25 watt rating. FEW ON LY-E3S.

AMPLIFIER AND
PRE -AMPLIFIER!

THE RCA VARIABLE RELUCTANCE PICK-UP

A new design variable reluctance pick-up. Cartridge completely protected' rom dust, damp
and mechanical shock. Embodies an 8 -pole balanced design providing the advantages of sensitivity and negligible hum with smooth and extended frequency response. Pick-up arm has
simple tracking pressure selector and adjustable pedestal to suit all turntable heights. Fitted
with dual sapphire stylus. Tracking pressure: micro -groove 5-7 gms., 78 r.p.m. 9-12 gms.
Original price LI3/9/6. OUR PRICE E7/10/-. Post and pkg. 1/6.

AUTO CHANGERS

Brand new snip in manufacturer's carton. RCA 4 -speed auto -changers in maroon finish incorporating auto. and manual control. Complete with Ronette Studio turnover crystal pick-up
with sapphire styli for L.P.s and 78 r.p.m. records and including 45 centre post for large hole

records. AT THE AMAZING PRICE OF 0/19/6, plus 4/6 post and pkg.

TWO SNIPS FOR THE CONSTRUCTOR
THE FAMOUS RCA EQUIPMENT IN LIMITED NUMBERS
(I) Completely assembled with attractive control panel. Just connect units together.

RCA 10 watt p/pull amplifier, less than 1% distortion.
Valve line-up: 6BR7, 12AX7, 6BW6, 6BW6.
Frequency response: 25-20,000 c.p.s., bass, treble and balanced loudness feature.

Ideal for good quality reproducer. AT THE VERY LOW PRICE OF E7/19/6.

Post and pkg. 4/6.
(2) The Junior RCA 5-8 watt pipull amplifier.
Valve line-up: 12AX7, 19AQ5, 19AQ5, 35W4.
Frequency response:40-20,000 c.p.s. Completely assembled with attractive control
panel. Just connect amplifier to power supply. ONLY E6/19/6. Post and pkg. 4/6.

valves and
service.

HI -FIDELITY TAPE REALM
Made

by famous manufacturer.

Brand

impedance giving up to 12,000 c.p.s. at 71 I.P.S.
output 5 m/volts at I KC at 7i I.P.S. Erase heads
low impedance.
State upper or lower
Only 39/6 per pair. Post
track.

SNIPS IN TAPE ACCESSORIES
Brand new E.M.I. 7in. take-up spools in polythene
bag, 3/9 each post free, 6 for 20/-. Brand new 5in.
Scotch Boy take-up spools 3/3 post free. 6 for
18/-.

1,200ft. P.V.C. tape on plastic spools made by
famous manufacturer, 2I/- reel. Post & pkg.
1,200ft. P.V.C. tape on 51 plastic spool, 22/6,
post & pkg.
plus

The New American Audio Tape with plastic
base.

Also supplied in green or blue at no extra

cost.

Sin. reel 150ft
4in. reel 300ft
5in. reel 600ft
Post and packing

6/10/6
18/ -

1/- per spool.

THE NEW " INSTANT " BULK TAPE

ERASER
Can erase a spool of magnetic tape in a few
Demagnetises oxide deposits on tape
heads. Only 27/6 post free.

seconds.

DEPT. B

flecironiesTsTiti

new.

Upper or lower track, record/play-back, high

152/3 FLEET ST., LONDON, E.C.4
Telephone: FLE 2833

Business hours: Weekdays 9-6.

Saturdays 9-I.
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KENHOLT Q METER KIT

"The above, in conjunction with a Signal
Generator and Valve Voltmeter, is capable

of making a variety of measurements by
the resonance method in the approximate
frequency range of 50 Kc/s to 20 Mc's."
P RICE L16 -10-0d.

T.C.C. "CATHODRAY " VISCONOL TYPES. 1 mid., 2 kV. wkg., 7/6 each.
0.25 µF.,'4 kV. wkg., 61- each. 0.03 µF., 8 kV. wkg., 7/6 each. 0.1 µF., I kV. wkg.,
6/6 each. 0.05 µF., 5 kV. wkg., 6/6 each. 0.1 µF., 6 kV., wkg., 7/6 each. 0.514.F.,
2.5 kV. wkg., 6/6 each. 0.25 µF., 2.5 kY. wkg., ob. each. 0.0025 µF.. 6 kV. wkg.,
5/- each. 0.0025 µF., 5 kV. wkg., 4/6 each. 0.005µF., 5 kV. wkg., 5/- each. 0.0025
µF., 8 kV. wkg. 4/- each. 0.025 µF., 2.5 kV. wkg., 4/6 each. 0.0025 µF., 2.5 kV.
wkg., 41- each. 0.0050F., 2.5 kV. wkg., 4/.. each. 0.025 µF., 3 kV. wkg., 416 each.
AU the above are tubular stud mounting.
BLOCK PAPER TYPES. 0.002 mid., 15.000 V.P.K., 100 amps., discharge at 500
times per second, size 161 x 9 x 34th., ceramic maul., 25/6 each, 3/. poet. 0.05 mid.,

16 kV. wkg. at 71 deg. C., ceramic insul.. size 14 x 121 x 81n., 30/- each, 5/- poet.
10 ,ofd., 1,500 v. wkg., 15/. each, 3/6 post. 8 mid., 1,200 v. wkg., 11/6 each. 8 mid.
500 v. wkg., 5/- each. 6 mid., 500 v. wkg., 5/6 each. 4 mid., 500 and 750 v. wkg.,
416 each. 4 ndd., 1 kV., 5/6 each. 4 mid., 2 kV. wkg. 816 each.
2SFT. AERIALS. Heavily galvanised steel tubes, four 5ft., 21n., dia. steel tubes fit
into the base, these are then pegged to the ground. Mast four sections, as advertised
Jan, issue, £12/10/-, carr. £1.
POWER UNITS 100-250 v. A.C. input, 24 v., at 3 amps. or 12 v., twice at 3 amps.
each. Tropical rating, switched and fused etc. Fits 19in., rack B3/15/-, carr. 7/6.
SMOOTHING UNIT. For the above power supply, £2. carr. 7/6. (As advertised in the
Jan. issue with Photo.).
STEEL RACKS. Standard type U channel steel 6ft., 19in. ft 101- post. Non.standard
type 5f1., 19in., £2. care. 7/6.
RELAY BOXES, with 10 1600 type Relays) and 5 rectifiers to operate the relays.
in neat metal box, 8 x 6 x 510., 30/-, each, 3/6 post.
WHEATSTONE BRIDGE in a beautiful oak case centre zero galvanometer 2.5 mA.,
4 stud switches. 0-10, 0-100 ohms, 0-Inf., size 16 x 75 x 61n., 30/- each, 3/- post.
RF DRIVER UNIT. Fret. 100-156 me/s., valves 2, 4304CB/c; 2, CV1079; 1, CV1052;
0-100 mA., meter 34in. scale, 3 slow motion drives and CO. section, fits any 19in.
rack. Brand new in maker's cases. No charge for case or packing. Price £3 each,
post 10/-.
VALVES. 6K7G, 2/6; ARP12, 2/6. VR54, 1)-. GL8020 15/-. CV73, 2/6. CT121,
12'6. PX25, 10/-. CV25, 15/-. V9110, 3/ -each. All valves are new boxed.
CANADIAN mikes C3, with lead and standard jack plug PI,58, sensitive carbon
insert. Brand new boxed, 61- each. Post 11-.
TRANSFORMERS. Potted type, finished in black crackle and
very conservatively rated. (1) 230 v. input, Sc 5 v. C.T., at 3 amps. each and 4 v. at 2 a.
output, 18/6 each. (2) 230 v. input, x 6.3 v. CT., at 3 a. and 6.3 v. at 3 a. output,

18/8 each. (3) 230 v. input, 2 x 6.3 volts at 3 a., and 6.3 v. C.T., at 3 a. output,
17/6 each. (4) 230 v. input, 28 v. at 2 a., and 2 v. at 1 a.. 12/6 each. (5) 230 v. input.
3 x 6.3 v. at 3 a. CT., 1, 6.3 v. 3 a., 22/8 each. (All these transformers are new and
boxed, please include postage 316 each.)

KENURE, HOLT ELECTRONICS LTD.

PLEASE INCLUDE POSTAGE ON GOODS

TERMS C.W.O.

BOYN VALLEY ROAD, MAIDENHEAD

W. MILLS

BERKSHIRE

3-B TRULOCK ROAD, TOTTENHAM, N.I7

Telephone Maidenhead 5331-2-3

Phone: Tottenham 9213 & 9330

"ALL your TV Components from one Source"

INSTRUMENT
REPAIRS
DON'T WAIT. TAKE ADVANTAGE
OF OUR QUICK SERVICE, COMPETI-

PRICES AND GUARANTEED

TIVE

REPAIRS.

We specialise in the repair and conversion
of the following: MULTI -RANGE METERS.
AMP -VOLT -WATTMETERS.

ELECTRONIC AND ALL ALLIED
MEASURING EQUIPMENT.
SPC. LABORATORY EQUIPMENT.

LEDON INSTRUMENTS LTD.
96, Deptford High St., London, S.E.B.
TIDEWAY 2689

THE

S.A.E. for enquiries

All goods offered are ex-W.D.

Replacements

BONA FIDE TRADE ONLY
Non -Trade Clients -see your dealer NOW)

138 LEWISHAM WAY, NEW CROSS, S.E.I4
TIDeway 6666

Grams: Flibak, London, S.E. I4

RADIO & ELECTRONIC
ENGINEERS

.

.

.

11111 111111 The MORSE CODE is still, and

always will be, the basic Code for

Signalling, whether on
visual or telecommunication circuits.
So add this simple and interesting subject to your qualifications. Apart from
individual

the pleasure derived from this extra

TAtIklIklOY/
SOUND EQUIPMENT
Tells you what's going on clearly

WEST NORWOOD

S.E.27

Telephone: GIPsy Hill 1131 (7iines)

knowledge, it counts for much when a
step up the ladder is under consideration. Write for the CANDLER BOOK
OF FACTS and see for yourself how
fascinating the Candler method of
teaching the Morse Code will prove.

CANDLER SYSTEM CO.
(56W) 52b ABINGDON RD., LONDON, W.8
Candler System Co., Denver, Colorado, U.S.A.

EMPIRE RUBBER SELF -CONFORMING GROMMET
2ND SEAL

1

The new blind grommet.

Contour at manufacture.

The new des greed grommet
Contour at manufacture

1ST SEAL

PLATE

Contour when applied on assembly
This grommet provides a thoroughly efficient seal. Around the panel

2ND SEAL

t
1ST SEAL

PLATE

FITTED

-as sprung into position.

Enquire for catalogue section

and detailed particulars.

Large grommet sealing

thin cable at angle

hole the first seal is effected, while a good, tight second seal around the
top periphery is set up by tension. In the grommets designed for cable

entry the internal seal is applied within the conical section. All
grommets can be fitted to various panel thicknesses -thus reducing
the range.

Small grommet in use,
sealing a thick control rod

EMPIRE RUBBER COMPANY - RUBBER BONDERS LIMITED, DUNSTABLE, BEDFORDSHIRE

RB.104
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METERS GUARANTEED
Sin

F.S.D.

50 Microamps
100 Microamps
500 Microamps
500 Microamps
1 Milliamp
1 Milliamp
30 Milliamps
100 Milliamps
200 Milliamps
500 Milliamps
5 Amperes
15 Amperes
25 Amperes D.C.
50-0-50 Amp.
30-0.30 Amp.
20 Volts
50 Volts
300 Volts

21in.
31in.
ffin.

21in.
2in.
21in.
21in.
21in.
21in.
31i02in.
2in.
21in.
2in.
2in.
2in.
21in.
21in.

MC/FR
MC/FR
MC/FR
MC/FR
MC/FS
MC/FR
MC/FR
MC/FR
MC/FR
MI/FR
MC/FS
MC/FR

MI/FR

MC/FS
MC/FR
MC/FS
MC/FR

Price

70/70/25/37/6
27/6
36112/6
12/6 Postage on meters 1/6
12/6

30/-

27/6
10/6
7/6
12/6
16/6
10/6

RELAYS P.O. TYPE 3000

Build to your own
specification
Keen Prices

Quick Delivery
Contacts up to

8 -Changeover
SPECIAL OFFER.

9/- doz.

YOKES for Type 3000 Relays 30/- doz. Armatures
Armatures (adjustable) 8/- doz.

MINIATURE RELAYS:
Siemens High Speed Sealed.
S.T.C. and G.E.C. Sealed.
2.211 +2.20
H96A 15/6
20 2 C 0
4184GA 18/6
1450 +1450
H96C
19/6
7000 2 C 0
418GD 19/6
5000 +5000
H96D 22/6
25000 I make HD4186EE 22/6
17000 +17000
H96E 25/27000 2 C 0
4184GE 21/8
Siemens High Speed Open.
1800 2 m 2 b
M1087
19/6
1000+1000
H85N 15/6700 4 C 0
M1092 21/6
10000 +noon
H95A 17/6
25000 1 C 0
M1022 22/6
17000 +17000
H85L 17/6
500011 2 C 0
M1052 25/ Comprehensive range available from stock.
SWITCHES.
1/6

A LARGE AND COMPREHENSIVE STOCK OF
WIRELESS AND ELECTRONIC COMPONENTS

1 hole fixing, 3 amp. 250 volt.

each, 12/- doz.

RACKS -POST OFFICE STANDARD. Eft. high

with U -channel sides drilled for 19in. panels,
heavy angle base, 4ft. 10in. in stock.
SOLENOIDS. 12 volt D.C. with 31in. lever. Ideal for remote control,
model railways. 6/- ea., post 1/6. Unit of 26, 64/6/8. Cge. 15/-.
RIFE BATTERY. Nickel cadmium. 6 volts 76 amps., crated and connected. Alkaline filled. Brand new, 17/10/.. Carr. 15/,
LOUDSPEAKERS. P.M. Elac 5in. round 48/8, post 1/6.
Axiom 150
dual cone 12in. 15 watts 15 ohms, fully dustproof, 87/19/6, post 7/6.
Pye 10in. portable 3 ohms 50/-, carr. 7/6.

TELEPHONES

EasyDiagramastoF1xFree

TELEPHONE SET TYPE "A" Ringing and speaking both ways
on a 4 -core cable Very loud and clear over any distance, The

handsets are as illustrated and the set is complete except wire.
4 -core at 8d. per yard or 2 -core at 3d. per yard extra. Price 75/ set, post 3/6.
SET B. Two headphones connected to breast microphones, with
leads, plugs and fitted carrying cases. Join instruments together
with two wires and 1 volt battery for a super Intercom., 25/-, post 3/6.
SET "C" Similar to Set "A." Instead of P.O. Type handsets, two P.O.
Desk Type Instruments are supplied with usual drawer in base. Complete
ready for use.

Price 150/-, post 7/-.

)

10 AMP BATTERY CHARGER
HERE IS YOUR CHANCE TO PURCHASE A BRAND
NEW UNIT WORTH 840 ! FOR OUR SPECIAL
PRICE

25/-

MI/FR
25/ CROSS POINTER METERS. 2 separate 100 microamp movements, 22/6.
MICROAMMETER. 250 F.S.D. 31in. F.R. Sangamo Mod. S37. Scaled
for valve voltmeter. Circuit available free. 55/, Post 1/6.
CATHODE RAY TUBES. 2AP1 25/-, 139A 36/-, 5BP1 55/, Post 3/-.
TEST PRODS. Retracting points, fused, Ilex and terminals, 5/8. Post 6d.

1

;

161

.1.
J

C

E17.10.0

Carriage 20/-.

Input 200/250 v. A.C. 50 cy. Output 10 amps., 22
volts D.C. Controlled by two 4 -position switches
for fine and coarse control which enables 6 to 24 volt
batts. to be charged. Brand new with 0/12 ammeter.
Fused A.C./D.C.

Input 12 D.C. Output 230 A.C. 50 cy. 135
In fitted case with variable resistance, 0/300 voltmeter. The ideal
job for television where A.C. mains are not available. 810. Can. 15/-.
Special connectors, one fitted with Eft. heavy duty flex and clips for D.C.
side. 10/. set, post 1/-. CONVERTERS ONLY, 12 volt or 24 volt. 911/10/-.
ROTARY CONVERTERS.

watts.

Carr. 7/6.
BATTERIES. Portable Lead Acid type, 6 volts 125 ampere hours. In metal
case 16in. x 18in. x llin. (Twowill make an ideal power supply for our 12 volt
Rotary Converters). Uncharged 811/101- each, carriage 15/-. 24 volts 85
ampere, £15 each, carriage 15/-.
UNI-PIVOT GALVANOMETER by Cambridge Instruments, 50-0-50 micro amps., dia. 4in. Knife pointer, mirror scale. Complete with leather carrying
case. Ideal for laboratory use. 210, carriage 3/-.
FLIGHT TO GROUND SWITCHES. 5C/2828 as used on aircraft. Very

robust, will carry a very heavy current 26/- each; or in pairs with auxiliary
switch 50/-, post 3/-.
SIGNAL GENERATOR TYPE 52A. Input 280 volt 50 cycles, complete with
leads, dummy antenna. Brand new in transit case. 6 to 52 Mc/s. inclusive in
4 bands with calibration charts. Coarse and fine attenuators. Int. and ext.
mod. Output 0.5 volt to 100mv., impedance 70 and 1000. 110. Carriage 10/-.
MAINS MOTORS. Capacitor 230 v. A.C. 1/40th h.p. 1,400 r.p.m. 55/-, post 3/-.

MAINS TRANSFORMER WITH RECTIFIER mounted on top.

D.C. output of approx. 30 to 40 volts 1 amp.

Giving a
Price 27/6 each, post 2/6.

VARIAC TRANSFORMER. Input 230 ovlts. Output infinitely variable
0-230 volts and 0-270 volts. 9 amp., bench or panel mounting. 815, carr. 12/6.
SELENIUM METAL RECTIFIERS.
Charging Rectifiers. Full Wave Bridge.
24 Volts 1 Amp
13/- each
8/6 each
12 Volts 1 Amp
24 Volts 2 Amps
24/- each
12 Volts 2 Amps
13/6 each
24 Volts 3 Amps
28/- each
12 Volts 3 Amps
16/6 each

24 Volts 4 Amps
36/- each
12 Volts 4 Amps
20/- each
Discounts for quantities of above charging rectifiers.
MAINS TRANSFORMERS to suit above rectifiers.
12 Volts 4 Amps MT5 25/- each
12/6 each
12 Volts 1 Amp
12 Volts 4 Amps CT107 29/6 each
24/- each CT109
12 Volts 2 Amps
24 Volts 3 Amps
22/each
MT5B
25/- each
12 Volts 2.5 Amps

RESISTORS EX STOCK IN QUANTITY WIRE WOUND, HIGH

STABILITY CARBON ETC., BEST MAKES AT LOWEST PRICE.
MAGNETIC COUNTERS

Counting to 9999.

3 IN. ROUND PLESSEY SPEAKER, SEALED TYPE
WITH PROTECTIVE GRILLE . . . 19/6, POST 1/6

2-6 v. D.C., 15/- each, post 1/6.
Tyne 16A 75/230 v. D.C. 15/ei.ch, post 1/6.

Cylindrical bakelite screw -on
cover, 2 contact 2/6, post 6d.
JACK PLUGS.

HIGH SPEED TYPE No. 100c,
35/-, post 1/6.

SOCKETS. One hole fixing for above, 3/6. post 6d.

TELEPHONE PLUGS TYPE 201 with headphone cord, 3/- each, post
1/-. Large quantities available from stock.
TERMINAL BLOCKS. 2 -way 4/- doz. or box of

50 for 15/-, 3 -way 11/- doz., 50 for 22/6. Post 1/6.
AIR BLOWER. 230 volt A.C. 15in. fan. Volume

of free air at max. r.p.m. is 1,250 cu. ft. per min.
At maximum efficiency 900 cu. ft. per min. Brand

new £25. Carr. 20/-.
XPELAIR EXTRACTION FANS. 71in. blades, Baffle outlet 190/-. Cge. 5/-.

Balanced armature DLR5, 10/6 pr., post 1/6.
High resistance 400011 CHR, 15/- pr., post 1/6.
Balanced armature DHR, 17/8 pr., post 1/6.
LOUDHAILERS RE-ENTRANT TYPE all metal 15in. diameter with
mounting bracket 66/10/-, carr. 10/-. Easco 15 ohms Sin. diameter with
mounting bracket, 15/10/-, carr. 10/-., 18in. long by 12in. dia. with
mounting bracket, 65/10/-, can. 10/-.
H EADPHONES.
HEADPHONES.
HEADPHONES.

AVO TEST BRIDGES. 220/240 volt A.C. Measure capacities from 5 pf. to

50 mfd. and resistances from 5 ohms to 50 megohms. Valve voltmeter
range 0.1 to 15 volts and condenser leakage test. BRAND NEW. Full
working instructions supplied with instrument. 49/19/6. Post 3/-.
OSCILLOSCOPE. Type 43. With 31in. C.R.T. 138A, 4-617, 3-VR54,
5Z4, VU120. Brand New with usual controls, power pack and leads.
Suitable for 230 volts, 610/10/-, carr. 12/6.

SWISS TYPE COUNTER WITH

ZERO RESET, 45/-, post 1/6.
VEEDER-ROOT MAGNETIC COUNTER. i;eneral purpose type with zero
re -set. 800 counts per minute up to 999,999. 48 volt D.C. 56/., post 2/6.
THERMOSTAT SATCHWELL, 12in. stem 0/250 volt A.C./D.C. 15 amps
A.C. 10 to 90 degrees cent. 25/-, post 2/6.
ROOM THERMOSTAT. Adjustable between 45 and 75 deg. Fahr., 250 v.
10 amp. A.G. Ideal for greenhouses, etc., 35/-, post 2/-.
THERMOSTAT.

For frost protection, on at 34 deg. F., off at 49 deg. F.,

11 amps. at 250 volts, adjustable, 4/6, post 1/-.
Plug-in type with knob control, 15 amps 3 -pin
200/250 volts, 35/-, post 2/-.
BATTERIES FOR THE MODEL MAKER. MINIATURE -SILVER
ZINC. VENNER TYPE H.105. 1.5 Volts 1.5 amp. hour. Size: Height
2in., width 1.13in., depth .63in., weight 1.25 oz. PRICE 17/6. Post 1/-.

SIMMERSTAT BY SUNVIC.

L. WILKINSON (CROYDON) LTD.
19 LANSDOWNE RD. CROYDON SURREY
Phone: CRO 0839

Grams: WILCO CROYDON
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Training in Radio

and
Television Servicing

FIDELITY AMPLIFIERS

HIGH

REALISTIC SOUND REALISTIC PRICES!
SUPPLIED DIRECT TO HI-FI ENTHUSIASTS ALL OVER THE WORLD

GUARANTEED 3 YEARS

LABORATORY

BUILT OR

IN

DO-IT-YOURSELF

KIT

The Pembridge College of Electronics

FORM

provides a full-time One Year course in the basic
principles of Radio and Television for prospective
servicing engineers. This course is also suitable

STEREO/MONAURAL
MAIN

CONTROL

AMPLIFIER
6W. Per Chan-

Inputs: Gram

for those wishing to maintain all types of in-

(3mV.)

dustrial electronic equipment.

-70dB.

The next course commences on 26th April, 196o.
Following course commences on 6th September,

UNIT

Radio
Tape (100mV.)
Hum and Noise

nel Distortion

Freq.
0.15%
30-30K c.p.s.

Hum and

Also suitable
lOr use with two B.P.I.
BUILT
£16 0 0
£13 13 0
KIT

Noise - 80dB.

Output Imp. 30, 80, and LA/.
£1515

BUILT
KIT

MODEL

£12 12

B.P.I. 10-12
AMPLIFIER

0
0

CONTROL UNIT Mark

WATT

Freq. 30-30K c.p.s.

Distortion

BUILT
KIT

£14
£12

Home -study courses in Radio and Telecommunications and also kits -of -parts are now

II

Inputs: Gram (3inV.) Mic. (1.5
mV.) Radio and Tape (100mV.).
Hum and Noise -70dB. Switched

0.1%. Hum and Noise -80dB.
Output Imp. 30, 150.
5
5

196o.

Filter.

£1017

BUILT
KIT

0
0

£7 17

available.

6

For details of these courses, write for prospectus and
admission forms to :

6

"PRODIGY" 6-9. W INTEGRATED AMP. & CONTROL UNIT
Distortion 0.15%. Inputs Gram.
Radio, Tape, Spare Power 250V.
40mA.
Spare Power: 250V.
40mA. 6.3V. 2A. O.I. 3/8/150.
6.3V. 2A. O.I. 30, 150.
£1516 0
BUILT
£8 5 0
BUILT
KIT
£12 10 0
£7 10 0
KIT
Full details and stage -by -stage building instructions 2/8 each,
post free (" Bantam 1/8) or free with each unit.

"BANTAM" 3-4 W. INTEGRATED AMP. & CONTROL UNIT
Bass and Treble Controls.

H. L SMITH & CO. LTD.

T27.2-.289 TEelirp

NEW G.E.C., S.T.C. and " WESTALITE " SELENIUM
RECTIFIERS. Largest L.T. range in Gt. Britain.
ONLY Makers' LATEST GOODS supplied NOT Surplus.

S. T. & C. E.H.T., K8/10 4/5; K8/15 51-; K8/45 9/4;
K8/50 9/10; K8/100 16/8; poet 4d.
BRIDGE CONNECTED FULLWAVE. 17 v. 1 a. 13/4:

1.5 a. 26/8: 3 a. 30/8; 4 a. 38/-: 5 a. 38/8: 6 a. 48/-;
an post 9d. 33 v. 1 a. 22/9 1.5 a. 45/- 3 a. 54/-;
5 a. 68/-; all poet 1/6; 54 v. 1 a. 33/-; 1.5 a. 80/-;
2 a. 65/-; 3 74/-; 5 a. 97/-; 72 v. 1 a. 78!-; 3a. 95/-;
5 a. 124/-; 6 a. 155/-; 100 v. 1 a. 61/-; 1.5 a. 112/-;
a. 116/-; 3.. 1341-; 5 a.180/-; 6 a. 220/-; all post 2/-.
BRIDGE CONNECTED WITH 71in. SQUARE COOL-

17 v. 10 a. 61/-; 1E5 a. 66/-; post 2/6.
BRIDGE CONNECTED HEAVY DUTY FUNNEL
ING FINS.

COOLED or 71in. SQUARE COOLING FINS. Both types,
same price. 17 v. 20 a. 120/-; 30 a. 172/-; 50 a. 280/-;

hWoAn

The Principal, Dept. PI',

THE PEMBRIDGE COLLEGE
0 F ELECTRON! CS

34a Hereford Road, London, W.2.
Telephone: BAYswater 9117

eii. E RA DD. , 1.809V31: 9N

CLEAN AND SILENT

RECO KITS
"RECO

D.C.

to

MIDDY ONE
TRANSISTOR HIT
(NIL or 51/14 Waves). Size
45is. x 3f in. x Iin.
Variable
sensitivity control Vari Q
ferrite rod aerial. "Sonotone "

A.C.

UP TO 100 WATTS

min. dynamic earpiece with
insert. Pencell battery. Complete kit with
Ediswan
transistor and easy build
diagrams, 37/6.
P.P. 2/-.

WITH THE NEW

"RECO" PUSH-PULL FIVE KIT

FELGATE

ELECTRONIC

INVERTER

NIL Waves

(Size: 61in. x 41 in. x 1 fin.)

As the Transigen Three but with Push -Pull output
stage. Uses EDISWAN Transistors. New improved
tin. speaker. Complete kit 26/7/6. P.P. 2/6. Easy
build practical wiring diagrams free with kit.

33 v. 6 a. 89/-: 10 a. 102/-; 20 a. 202/6; 54 v. 6 a.

"RECO" TRANSIGEN

THREE KIT

1241- 100- 1441- 72 v. 10 a. 186/-; 100 v.10 a. 270/-:
all post 3/-.
WESTSLITE " (BRIDGE) 12-15 v. D.C.0.6 a. 121-;

(11/1. Waves)

Entirely self contained (no
external aerial required).
R.F. stage EDISWAN transistors. Combined volume
and sensitivity control. On test (50 miles from London)
tuned in the Home, Light, Third and in the evening
Radio Luxembourg. A.F.N. and many others. Attractive pale blue polystyrene case with red grille. Sensitive
B.A. Reproducer or " Sonotone " min. earpiece.
Complete kit with easy build diagrams and battery,

1.2 a. 30/-; 2 a. 32/6; 5 a. 37/6; 10 a. 64/6; 20 a.
117/6; 30 a 171/-; 60 a. 278/-: 24 v. 1.2 a. 30/-;

I a. 60/-: 10 a. 108/6; 20 0. 208/- : 36 v. 1.2 a. 47/6;
82/6;10.. 154/6; 100 v. 1.2 a. 92/6; 2.5 a. 154/6;
5 a. 195/6: 10 a. 391/-; 170 v. 1.25 a. 135/-; 195 v.
1.25 a. 144/6; f WAVE RECTS. 150 v. 1 a. 33/-;
all poet 1/6-3/6 extra, E.H.T. Recta. 14D.134, 25/-;
36 E.H.T. 60 35/10; 1 mA. AC/DC meter recta. 1416.
Post 4d.
" SALFORD " (BRIDGE). 6 and 12 v. D.C. 1 a. 7/6;
1.5-2 a. 8/6; 2.5 a. 11/9: 3 a. 14/9; 4-5 a. 16/8; 6 a.

77,6. P.P. 2/6.

'RECO"

coils free.)

Four EDISWAN tran-

23/6; 10 a. 34/-; 14 a. 42/-; 24 v. 1 a. 12/6; 1.5 a.

sistors. Volume control.
3in. speaker. Improved

14/3; 2 a.15/6; 3 a. 26/-; 4.5 a. 29/8; 6 a. 38/6;
10 a. 75/-; other sizes. Post, under £1 add 1/
£1 add 1/6.
Suitable Transformers from 14/-. Post 1/6.

over

Wholesale and Retail

T. W. PEARCE

PUSH-PULL

FOUR KIT
(MIL Wave, and 2 8.W.1

I

NO MOVING PARTS
FREQUENCY CONTROL
Manufactured by

Gleaming pale
polystyrene case

y -out.

blue

with red speaker grille.
Complete kit with easy build diagrams and 3 -volt
battery. 66/316. P.P. 2/6.
Parts price list and circuits for the above kits 213
eel of four.

AFTER SALES SERVICE

66 Great Percy St., London W.0 1.

RADIO MAILING LIMITED

RADIO EXCHANGE COMPANY

Off Pentonville Road,
Between King's Cross and Angel

STUDLAND HALL, STUDLAND STREET,

27 Harpur Street, BEDFORD

LONDON, W.6.

(Dept. W.W.)

Closed 1 O'clock Saturdays

Telephone Bedford 2387
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RADIO CLEARANCE LTD.

TRADE
ENQUIRIES
INVITED

Telephone :

27 TOTTENHAM COURT RD., LONDON, W.I
The

oldest

Component

Specialists

in

MUSEUM 9188
EST. 30 YRS

trade

the

ELECTROLYTIC CONDENSERS -WE HOLD THE LARGEST STOCK OF ELECTROLYTICS IN ENGLAND
ALL CONDENSERS AS ADVERTISED IN THE JANUARY ISSUE,

and now

.

.

PAGE

152,

STILL AVAILABLE

ARE

RADIO CLEARANCE LTD. proudly

.

presents the greatest ALL -TRANSISTOR CIRCUIT
of our time
BUY AS YOU BUILD the " MIRACLE " Super Six

Plus

ANY PART SOLD SEPARATELY
Makes up to a portable transistor superhet embodying all the latest design developments including a self -oscillating mixer, two
double -tuned IF stages, audio amplifier and a matched push-pull output stage. Also two germanium diodes are incorporated,
additional to the six Mazda transistors, one as detector and the other to assist the AGC as a variable damping element.

12 Good Reasons why the Miracle has no equal
150/200

Our inclusive price for all components, cabinet and battery,
complete in every detail

* Internal high -Q Ferrite Aerial
* Push-pull matched output

£11 .10 .0

* 31in. x 7Zin, x 10in. two tone

sor any component part supplied

* Printed Board engraved with

* 3On, tuning dial with 5:1 slow

* Special provision for use as a
CAR RADIO

* Long life dry battery.

component locations

motion
hours

* Double -tuned IF Transformers
* 6 First grade Mazda transistors
plus 2 Mazda hi -gain diodes

* Hi -flux

11116.40.411164

stage 400 Milliwatts

Sin. (12000 lines) 25 -

plus 3/6, Regd. p.p.

vyanide covered case -total
weight approx. 4Ib

ohm loudspeaker

* Full coverage Medium and

separately
prices.

* Comprehensive Manual supplied -so easy to build

Long wavebands

at

the

published

illr1.511P110,10,1111111r-lbeillowlbribv

INSTRUCTION MANUAL AND CIRCUIT BOOK containing itemised list of all component prices, 3/6 post free. See and hear
a complete working model at our premises.
MOULDED TROPICAL PAPER CONDENSERS
non -Inductive. Insulated, high-grade Capacitors
130 v. wkg..15 Mfd 5% 104. .22 Mfd. 10% 9d. 1 Mfd. 10%
1/3. 2 Mfd. 1/9. 2 Mfd. 10% 1/10. 250 v. Wkg., .068 Mfd.
9d. .1 Mid. 1/1. .22 Mid 2% 1/4. 1 Mid. 10% 1/7. 500 v.

SWITCHES ROTARY

SUB MINIATURE ELECTROLYTIC CONDENSERS

Size 1-k in. dia.-2in. spindles. Prise 2/11 each.
pole 10 way. 1 pole 12 way. 2 pole 2 way. 2 pole 3 way.
pole 4 way. 2 pole 5 way. 2 pole 6 way. 3 pole 3 way.
:t pole 4 way. 4 pole 3 way.

.1 Mfd. 12 v 2-6-8-10 Mfds. 3 v., 2-6-8-10-12-16-3050 Mids. 6 v., 1 Mfd. 10 v., .1, .5/30 Mids. 12 v..
.25 Mfd., 2 Mfds., 8 Mids. 15 v., 8 Mids., 16 Mfds

Moulded Tracks.

Small,

Wkg., 680 pF., 1,000 pF., 1,500 pF., 2,200 pF. 7d. each.
3,300 pF. 8d. 5 000 plr., 6.800 pF., .01 Mfd. 9d. each. 8,200
pF. 1/-. .022 Mid., 03 Mfd. 10d. each. .047 MM. 2%, .05
114. each. .1 Mfd. 11d. & 1/2. .2 Mid. 5% 1/5. .25
Mid. 1/8..5 Mid. 1/3 & 1/9. 750 v. Wkg., 470 pF. 10%, 820
pF., 1,5(0) pF., 2,000 pF. 8d. each. 5,000 pF., 0,800 pF. 9d.
each. .022 Mid. 104. 1,000 v. Wag.. 1.500 pF. 94. 0,800 pF.
10d. .01 Mid., 1,500 v. 1/-. .12 Mid., .15 Mfd. 1/1 each.
.3 Mfd. 1/4. .3 Mfd. 10% 1/5.

voltage holders 113.

VARIABLE GANG CONDENSERS

Twin Gang 20 pF. Ideal for F.M. 2in. x liin. x
Twin Gang .0005 MFD. 21in. x 210. x 111n.

lin. 2/-.

liin.

x 11in.

Spindle lin. 5,6.

.0005 MFD.

30 v., 2 Mids. 70 v.

211n.

x

MM. Twin Gang. .0005 MFD. 211n. x 151n.
Spindle !in. with trimmers 6/6.
Twin Gang .0005 MFD. Geared with S.M. 3/6.
AM,'FM 2 -Gang Condensers, 500 + 20 pF. 3/6.

Spindle

X

llin

DISC CERAMIC CONDENSERS 500 v. Wkg.
500 PF. .001 MFD. .0025 MFD., .002 MFD., .003 MFD.
.005 MFD. 6d. each .01 MFD. 9d.

I

POTMETERS CARBON -HI -GRADE

Diarn., lin., 2iln. spindles, 5K 10K,
25K. Linear only. 50K. 100K, 250K, 500K, 1M, 2M, Log
or Linear, less switch. 2,6 each. With switch 4/8.

SUB MINIATURE TRANSISTOR COILS
TRANSFORMERS

Set of 3 I.F. Transformers 470 Ke/s plus Oscillator
As specified for Mazda Circuits 23/6 complete.
As specified for Mullard Circuits 23/6 complete.

VALVE HOLDERS

Min. Twin Gang.

-SLEEVED-All at 2/3 each.

coil.

4 phi UX. 7d. 5 pin Brit. Pax. 2d. 7 pin Brit.. Pax. 3d.
7 pin Brit. Amp. 4d. Int. Octal Pax. 3d. Meade Oda
Pax. 3d. Leda). Amp. 6d. B7G Pax. 6d. B7G P.T.F.E.
8d. B7G Cer. with saddle and valve retaining spring v..
BOA Pax. 4d. BOA Amp. 6d. B8A Cer. 8d. BSA Pax. 6d.
BOA Amp. 6d. BSA Cer. 10d. BOA Cer. with saddle and
valve retaining spring 1/-. BOA ceramic with skirt 1.!-.
BOA printed circuit 10d. B7G Valve Cans 6d. EY86 High

din. 4/-.

TRANSISTOR COMPONENTS

WTC oscillator Coils for Jackson or Plessey Gang
4/6 each. WTC 470 keg I.F. Transformers 41 each, 7/6 pair.

Audio Output Types.

8.

SUB MINIATURE CARBON POTS

5K, 50K, 220K, 330K, 3M, 2/- each. 5M with
switch, 4/6. SK, re. 500K preset 1/-. 1M Transistor Pots, 2/-. 5K Transistor Pots, 1/6.
SUB MINIATURE METALLISED PAPER CONDENSERS gin. x Sin. 100 v. working.
.005 RFD., .0022 MFD., .002 RFD.. .001 MFD.,
each. .01 MFD., .02 MFD. Price 9d. each.
TRANSISTOR GANG CONDENSERS
With intermediate screen as specified for MULLA RD

Transistor Circuits 9/8.
As above with switch for L.W. pre -selection 11/-.
MIN. POLYSTYRENE CONDENSERS

10 pF., 100 pF., 500 pF., 1,000 pF.
6d. each.
TV PRESET CONTROLS

125 v. wkg.

Dim. lin. 5K, 23K.
20K, 100K, 250K, 500K, 2M 1/3 each. 25K wirewound
1/6.
Knurled knob and 6BA fixing holes.

STAMPED AND ADDRESSED ENVELOPE with any enquiry please.

6,0000 to 30 3/6. 10,0000 to 30

3/9. 13,0000 to 3n 4/-.
Universal CRT Boosters with tapped primaries 2 v. 9.3 v.
13 v.. 25% boost all taps. 10/6. Filament transformers,
centre tapped. 6.3 v. output, 1.5 amp., 5/9; 3 amps.
MODERN TV COMPONENTS

Perox Line 0/P transformers, 16 Kv. U25 19/8. Pram.,
0/P transformers to match 4/6. Scanning Coils to match
15/-. Panel containing 6 preset pots 5/-. Smoothing
Chokes: 2 Hy. 250 mA. 3/11. 1.9 Hy. 250 mA. 2/11. 1.3
Hy. 250 mA. 2f6E.E.O. Metal Rectifier 250 v. 250 mA. 10/-. 34 Meg. I.F.T.
1/6 ea. 38 Meg. I.F.T. (link) 2/- ea. Masks 14in., 17ln. and
i
p.p.).
21in. 2/6. 3/8. 4/6
MISCELLANEOUS

Genuine 0071 Transistors 8/6. Crocodile clips 4d. Coax.
Plugs and Sockets 2/2 Per pair. Condenser clips lin. and
I lin. 8d. ea. Partneko Smoothing Choke 3/9 Hy. 100 ma.
6/6. 500 pF. 15 Kv. moulded Condensers 2/6. WX2s
Westector 6d. Elliptical Speakers 7in. x 41n. 12/6. 100
issorted first class Erie resistors 12/6. Transistor Twin
gang condensers 287 + 160 pF., ex equip. 4/6. Vibrator
Has Chokes 1/-. Ext. Loudspeaker panel with switch 1/-.

We have an extensive range of Waxed Paper Condensers
price 5d. ea.).
Metallised Paper Condensers
(average price 11d. each) and Wirewound resistor. 5/6/7 watt types (average price 1,- ea./.
(average

PLEASE ALLOW FULL POSTAGE AND PACKING CHARGES.

TERMS OF BUSINESS: CASH WITH ORDER OR C.O.D. ON ORDERS OVER 10/,
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LEWIS have the

MANY AIRCRAFT
FIRMS FIND

CABINET for

SUPPLIES

SOUTH

(ELECTRICAL) LTD.

95 OLD KENT ROAD, LONDON, S.E.1.
BERmondsey 5810

Tel

A.A. BENDERS

CASH WITH ORDER

OF REAL SERVICE.

YOU

12 - CHANNEL
TURRET TUNER

SO WILL YOU

EXTENSIVE RANGE OF
CABINETS FROM £4-7-6

BRAND NEW. Fitted
with coils to 5 and 8 to
9, 34/38 Mc/s. Complete
I

with P.C.F. 80 and P.C.C.
84 Valves.
Manufacturer's price
L7/7/0.

OUR

Plus

1.17.6

PRICE

&

P

P.

ELECTRIC CLOCK, AUTO COOKER
TIMER & TIME
SWITCH

BRAND NEW. Modernise
and add pounds to the
value of your electric

This UNIQUE BENDER

cooker.

Quickly and Accurately Forms

Something quite NEW !
Type RO-20

THE GROSVENOR

Price £19.19.0

Ideal

for auto-

matic cooking, or any heat

Angles Channels, Sections, Boxes, Lids,
Trays, Chassis Brackets, Clamps, Clips,
Shrouds, etc.

or current control. Com-

plete with handsome elecclock.
200/250V.
OUR
30 Amp. Full fitting instructions.
PRICE 60
Plus 2/6 P. & P.

VI

tric

For private research workers and small
units. This is similar in general design

walnut and polished to a high gloss in a medium
Gold embellishments are an attractive
feature of the design. 9in. black legs are normally
fitted.
A three sliding door system reveals ample
storage room and space for equipment.

17

8" LOUDSPEAKER
IN CABINET

and finish to the RX-20 shown above, but
is lighter and less expensive.

This elegant cabinet is available in veneered figured

g
u

Beautifully

shade.

finished

in

Leather cloth.

For 6 -page Folder write to:-

ONLY 22/6

A. A. TOOLS (w)

Plus 2/6 P. & P.

197a Whiteacre Rd., Ashton-u-Lyne

FAN or
PROJ ECTOR

MOTOR

220/250 V. BRAND NEW

SCOTLAND'S LARGEST
STOCKISTS OF GOVERNMENT
SURPLUS

22/6
Plus 2/6

P.

&

P.

ENCLOSED MAINS

FAN MOTOR

RADIO & ELECTRICAL

200/250 V. A.C.
BRAND NEW.

EQUIPMENT

Plus 2/6

ALL ITEMS NEW AND UNUSED. ALL
PRICES INCLUDE POST AND PACKING SCOTLAND AND ENGLAND.
!tin. LEVER 3111). Pull., .8 amps. Mounted

Walnut £16.16.0
This popular bureau cabinet is veneered with the
finest selected Walnut and beautifully polished in a
medium shade. Designed to accommodate almost
any of the many units we have available and to give
generous storage compartments.

14/6

Spiral shaft, knob control

22/6

MAINS DIMMER. 230 ohms. 1.5/.36 amps.

MUIRHEAD STUD SWITCH. 24 position

PULLIN GEARED MOTOR.,

MIRALTY RATING.
(I) Primary 112 v. and 230

4Z
I
(Designed to assist your choice of cabinet and I
equipment).
Please send me details of your two new catalogues I

v., 50 cycles.
Output 400-0-400, 400 mA., 50 v. 2 mA. 40/(2) Primary 112 v. and 230 v., 50 cycles.

Output 350-0-350, 200 mA., 6.4 v. 6 amp.,
5 v. 3 amp
(3) Primary
cycles.

IName
IAddress

I
WW20 I

113MEEI radio
120 GREEN LANES, PALMERS GREEN,
LONDON, N.13 (Near the Cock Tavern).
Telephone: BOWes Park 1155/6

30/-

v., 225 v. and 240 v., 50
Output 45-0-45, 250 mA., 5 v. 2.8
115

amps., 5 v. 5.6 amps., 6.3 v. 4.5 amps. 25/(4) Choke 10 H. 25 mA
9/6

Auto -Transformer.

3KVA Air

Ideal for Car

12 or 24 V.
heaters.

17/6

Plus 2/6 P. & P.

TANK IMMERSION HEATER
Complete with separate Thermostat.
200/250 V. Famous
make.

Ideal

Frost

prevention,
Photo
developing trays etc.
List L3/0/10.

TO CLEAR 22/6

Plus

2/6

P.

&

P.

Cooled

Brand new in

(100% under -rated).
105/120 tapped,
230/250 tapped, 12 amps.
28.5 amps. Weight 2 cwt. EIS carriage paid.
Terms C.W.O.
case.

I KW.
ELECTRIC FIRE
Chrome reflector. Fully
enclosed back. Made to
sell at L2/5/-. BRAND
NEW.

R.M.E. SURPLUS SUPPLIES
143. STOCKWELL STREET, Glasgow, C.1
Telephone: Bell 2634
I

32/6
ELECTRIC BLOWER

7/6

250 v.

PARMEKO, NEPTUNE SERIES, AD-

The Cabinet Catalogue
The Equipment Comparator
Catalogue

IBLOCK CAPITALS PLEASE

MOTOR
200/250 V. A&.C.
P.
Plus 2/6 P.

A.C./D.C. Series wound, double end drive,
37/6
6,000 r.p.m., 200 r.p.m., 1/40 h.p
AND CHOKES,
TRANSFORMERS

TWO NEW LEWIS CATALOGUES:11

4°.

on brass base, 51 x 2in

P.

B.T.H. FAN

SOLENOID by Westool 250V AC, 2+ x 2in.,

THE BUREAU

22/6
&

P.

OUR
PRICE

.

19/6 Plus 3/-

P.

& P.
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23 TOTTENHAM COURT RD., LONDON W.I. Tel: MUSeum 3451/2

* VISIT OUR NEW BRANCH AT 309 EDGEWARE RD., W.2.

The 'Carol'
THE

PADdington 6963

Unrepeatable Bargains ! ! !

TR/1 TAPE RECORDER
INCORPORATING

TEL.:

NEW

B.S.R. TAPE DECK. A Quality
Tape Recorder at a price that
YOU can afford.

The operation of this Recorder
is simplicity itself and the quality
in both reproduction and finish,
leaves nothing to be desired, the
cost being well below present-day
prices.

THE FAMOUS COSSOR 3 WATT AUDIO AMPLIFIER KIT 562K
ORIGINAL PRICE E9/15/ -

£5.19.6

,°,11E

P. 2/6I'.

This Kit assembled will provide a
compact versatile Amplifier which

incorporates the most up-to-date pre assembled printed circuit and is suitable

for operation from Radio, Microphone
or Gramophone. The circuit design
includes negative feedback, valve line.
up 6V4, 6BQ5, EF86. Two Loudare used, i.e., 10 x bin.
Elliptical and 4in. Treble, ensuring high
quality output, suitable for use on
200/250 v. A.C. mains. All items are
supplied,
including
Loudspeakers,
Knobs and Escutcheon, with full
speakers

STAR

FEATURES:
Deck Controls. Record/Playback Switch
and rewind switch with interlocking

device to prevent accidental erasure.
Speed. Single 31in. per sec.
Playing Time. 5 fin. Standard Tape
hrs.
L.P. Tape 2 hrs. 8 mins.
Inputs. Sockets for Microphone, Radio,
Gram, etc., with extension Speaker
Socket.

Amplifier Controls.
Volume Controls.

On/off Tone and

watts.
Power Output.
Valve Line-up. ECC83, ECL82, EZ80.

Overall Sine. 131 x 12 x 8in.
Weight. 20 lb.
Microphone.
Acos crystal with stand
incorporated and fitted with screened

lead and jack plug.

assembly instructions and in makers'
original carton.

SPECIAL

OFFER-LIMITED QUANTITY ONLY
A 5 -WAVEBAND AM/FM
RADIOGRAM CHASSIS

Only 19 Gns.

PRICE, including Tape and Spare Spool
H.P. TERMS: £2 deposit and 12 monthly repayments at £1/12/11.

(By Famous

Manufacturer)
PRICE

£17.19.6
THE

PORTABLE
MAY BE
BUILT FOR

7-7-0

THE " MID -Fl "

plus 3/- post & Pkg.

A NEW DESIGN 4f WATT AMPLIFIER
KIT MAY BE BUILT FOR

H.T. 10/- (Type 81 26) or
equivalent.

A new circuit for the home constructor re-

Batteries extra.

LT 1/6 (Type AD 35) or

equivalent.

* High Q frame aerials.
* High sensitivity on both
wavebands.

* Medium and long wave
superhet circuit.

* Instruction book 1/6.
* Weight including batteries 511b.

plus 5/- P. & P.
A really good quality Chassis with outstanding features. Valve line-up ECC85, ECI181,
EF89, EABC80, 2/EL84, ECC83, EZ81; waveband coverage, long, medium, two shorts
and F.M. Power Pack and push-pull output stage mounted on separate chassis_ Flywheel tuning; pickup and extension speaker sockets provided, and edge lit facilities for
quality tape recording or playback. Glass Dial supplied suitable for either horizontal
or vertical mounting and finished in black with gold lettering. H.P. Terms: Deposit 36/ and 12 monthly repayments at 29/9.

* Size only 8in. x 8in. x

* 4 valves of the economy type.

WHY NOT CONVERT YOUR BATTERY PORTABLE TO MAINS OPERATION WITH
THE COSSOR MU2 BATTERY ELIMINATOR. SUITABLE FOR PREMIER " PETITE "
This Eliminator is completely assembled and supplied with 4ft. of Mains Lead and Torpedo type of On/off Switch. It is housed in '2 Metal Containers approximately the same size

as the AD35 and B126 Batteries, and suitable for such Receivers as the Cossor 543. 551
and 552 or Receivers operating on 1.4 volt L.T. and 90 volt H.T. for use on 200-250 v.
A.C. mains. Size: L.T. unit 31.n. x 2Iin. x
H.T. Unit 41n. x 2}in. x 2in. Original
Price 3 Gns. OUR PRICE for a limited period only, 37/6 plus 2/- P. & P.
RECORD CHANGERS

B.S.R. Monarch U.A.S 4 -speed auto changer
Collaro Conquest 4 -speed auto changer
Garrard R.C. 120 M.K.2 4 -speed auto changer
Postage and packing on above units 5/. each.

£6 19 6
£7 19 6
£8 19 6

95/ -

Plus 3/- P. & P.

quiring

good - quality medium - powered
Amplifier for reproduction of Records of
a

F.M. Broadcasts.
Technical Specifications:
separate bass and treble controls. Valve
line-up EF86, EL84, EZ80.
Voltage ad-

justment for A.C. mains from 200/250 volt
3 or 15 ohms impedance.
height Sin.

Negative feedback.
Silver -hammered finished Chassis.

Size 7 x5 x 2in., overall

RCA VICE-PRESIDENT 8-10 WATTS PUSH-PULL AMPLIFIER
A compact versatile Amplifier complete with plug-in Power Pack, valve lineup HY90,
19AQ5 and I2AX7, separate bass and treble control, suitable for Speakers of 15 ohms
impedance and two 3 -ohm tappings for Tweeters. For use on A.C. mains, tappings 115150 and 210-250 can also be supplied with Power Pack suitable for AC/DC mains. PRICE
COMPLETE WITH ESCUTCHEON AND KNOBS, £6/19/6. 3/6 p. & p.

RCA PRESIDENT 10 -WATT PUSH-PULL AMPLIFIER
A well -designed compact Amplifier with 10 watts push-pull output; specifications: valve
line-up 0BR7, 12AX7,
BW6 and Metal Rectifier. Separate Power Pack and separate
Control Panel incorporating Volume On/Off, Bass and Treble Controls, suitable for Speakers

of 15 ohms impedance with separate tappings for two 3 -ohm Tweeters, for use on AG,
mains 110-150 and 200-240. PRICE COMPLETE WITH ESCUTCHEON AND KNOBS.
£711916. 3/6 P. & P.

RCA TRANSCRIPTION PICK-UP
A superb transcription Pick-up with variable reluctance cartridge and finger-tip weight
adjustment for accurate settings. Suitable for standard and L.P. recordings. PRICE FOR
LIMITED PERIOD ONLY. 28/10/- Plus 2/6 P. & P.
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"BARGAINS WITH PERSONAL SERVICE "

y SPECIAL

COMMUNICATION RECEIVER R206.

RADIO'S

SOUTHERN

BARGAINS y

TRANSMITTER - RECEIVER
TYPE 38 MK II

* WALKIE-TALKIE *

BARGAINS FROM

30-0.55 51c/a.

in 6 ranges, separate power pack for 110/230 v. a.c.,
12 v. d.c. vibrator pack included, slightly used but in
good condition, 219/10/, carriage 30/- (Mainland).
Frequency Adaptor for same with 3 further ranges,
600-50 kc/s., 55/-, carriage 5/- (Mainland). Size

PORTLAND ELECTRONICS
POWER PACKS. Input 110-200-220.240 v. 50 cycles

or 12 v. D.C. OUTPUT 200 v. 80 ma. and 2, 100 v.
80 ma. one +ire and one -lye to earth. Unit In
BRAND NEW and contains a wide assortment of
useful power components including 4 8 MF 350 v.
paper condensers, 2 chokes, 2 100 v. bridge metal
recta. and 2 250 v. I wave metal recta. Also a 5 pole
c/o heavy duty rotary switch with silver contacts,
Slydlock fuses and several small components and a
potted double screened mains transformer as advertised previously at 11/6 (Output from vibrator winding
24 v. C.T. 3 maps.) Less barreters and vibrator but
with full details of input and output corrections, etc.
A real snip at 27/6 each.
T.C.C. Tubular " METALPACK "
CONDENSERS.
0.1, 500 v. Brand new. 7/6 dozen.

24x 13x 171n.
COMMUNICATION RECEIVER R107. 9 valve, S band,
1.2-17 Mc/s. 18-250 metres, 110/230 v. as. and 12 v. d.c.,

for mobile operation, used but in good condition, from
57/19/6, carriage SI (Mainland). Size 24 x 13 x 17in.
TX/RECEIVER No. 19 2-8 Mcls (150-37 metres) in
2 bands, also 230-240 Mc/s V.H.F., 12/24 v. operation.
Mk. II model. as new, 70/-; Mk. III, 80/-, carriage on
bunit,

(Mainland). Complete station set, supply
rariometer, etc., 28/10/, carriage 25/- (Main

MARCONI TF987/1 NOISE GENERATOR. Range
100 Irc/8-200 Mc/s., 230 v. a.c. input, brand new, £21,
carriage 10/. (Mainland).
FREQUENCY METER 66221, as new, 532/10/-,
carriage 10/-.
"X"
SIGNAL GENERATOR, TYPE TS.18/AP.
Band, £65, inc. carriage.
AVOMINOR UNIVERSAL TESTMETER. As new, in
leather case, 75/-, P.P. 2/6.
ROTARY CONVERTORS. 24 v. d.c. input, 230 v. a.c.
50 c. 100 watts output, brand new, 24/101- Ditto,

TOROIDAL CHOKES. S.T.C. 1 mH. on a ferrite
ring. High Q and ideal for filter applications. 3/ each.
PRECISION POTENTIOMETERS. Colvern 50K. 4M.

Cam corrected with centre tap. Only slightly used
and exceptional value at 15/- each. Ideal for bridges.
etc.

125 watts, 54/17/6. A few of these models, store

SPECIAL OFFER.
A few FURZEHILL
No. 5 left, reduced to 59/15/- each. Here is a chance
to obtain an excellent instrument at a rock -bottom
price. Range 0-10 k/cs. 2 watts output. Supplied in

soiled, at a reduction of 10/-. Ditto, 150 watts new
25/10/, with sliding resistor for Mlle £6. Carriage
on all the above 7/6 outside mainland extra.
ROTARY CONVERTOR.

Complete in Metal Carrying Case. 9in. x
6tin. x 4in. Weight 61b. Frequency 7.3 to
9 Mc/s. Five valves, £1/2/6. Post paid.

These TX -Rs are in NEW CONDITION, but owing
to demand they are not tested by us and carry no
guarantee, but should prove SERVICEABLE.
ATTACHMENTS for Type " 38 " Trans ALL BRAND NEW. Headphones
receivers.

15/6; Throat Microphones 4/6; Junction Boxes

2/6; Aerials, No.

I

2/6; No. 2 5/-; Webbing

4/-; Haversacks 5/-; Valves-A.R.P. 12 4/6;
A.T.P.4 3/6; Set of FIVE VALVES 19/- the set.
SPECIAL OFFER No. 2:
" 38," as above, complete with set of external
attachments, 42/6, post paid.

SPECIAL OFFER No. 3:
Transmitter -Receiver " 38 " Mk.

II.

Brand

new with complete set of external attachments
including Webbing, Haversacks and Valves.
57/6 post paid. Fully guaranteed.
100 assorted Mica; Tubular,

CONDENSERS.
etc., 15/-. NEW.

2 im-

CONTACTOR TIME SWITCHES.
pulses per sec., in case, 11/6.

REMOTE CONTACTOR.

For

use

with

above, 7/6.

LUFBRA HOLE CUTTERS. Adjustable tin.

to 31in. For Metal, Plastics, etc., 7/-.
MAGNETS. Strong Bar type, 2 x lin., 1/6 each.
MORSE TAPPERS. Midget type, 2/9; Standard,
3/6; Heavy type on base, 5/6. ALL BRAND NEW.

MORSE PRACTICE SET.

TAPPER with

BUZZER on base. Complete with battery, 12/6.
BRAND NEW.

PACKARD-BELL AMPLIFIERS.

Complete.

BRAND NEW, with valves, relay, etc., etc., 17/6
each.

QUARTZ CRYSTALS.

Types F.T.241 and
Frequencies be2 -pin, tin. spacing.
tween 5,675 kc/s. and 8.650 kc/s. (F.T.243), 20
F.T.243.

Mc/s and 38.8 Mc/s (F.T.24I, 54th Harmonic),
4/. each. ALL BRAND NEW. TWELVE ASSORHolders for both types,
TED CRYSTALS, 45/,
I/. each.

Customers ordering 12 crystals can be

supplied with lists of frequencies available "for
their choice.

Ready for cutting.

GRIMES

(U.V.A.)

SEARCHLIGHT

on/off switch, 20ft. tough rubber flex, size overall
7in. x 7in. x 12in., weight Slbs. Superb light, just
the lob for boats etc. BRAND NEW, only 45/-,
P. & P. 2/6.
CONTROL JUNCTION BOX. Type 165, Ref. No. 10D

19102, incorporating 2 high speed 670 ohms sealed
relays, also 2 Co -Axial relays with miniature Coax.
sockets. Brand new, few only, 35/-. P. & P. 2/6.
BATTERY CHARGERS. 230 v. ac., Input, 24 v. d.c.
output at 10 amps. with meter, tine and coarse controls
enables 8, 12, or 24 v. batteries to be charged, fused
with on/off switch, 29/10/-. Carriage £1 mainland.
RECTIFIER SETS. 230 v. 1 ph. input, 24 v. d.c. at
26 amps. output, £12/10/-; 230 v. ditto, 36 v. at
50 amps. output, 517/10/-; 230 v. ditto 3 ph., 36 v. at

ANTENNA CURRENT INDICATOR.

2Iin. flush, 8/6.

P.P. 6d.

U.S.A.

New

AERIAL VARIOMETERS. Part of 19 set Mk.
New. 1316. P.P. 1/6.
378 MINIATURE I.F. STRIP. P.M. conversion,
9.72 Mc/s, complete with 6 valves. Conversion details

P.P. 1/8
CONTROL UNIT, U.S.A. Case 12 x 6 x 3in., binged
lid, with 1 utA. 21in. meter flush fitted, 5 micro and
" P.W." April 1957. Now only 29/6.

2 toggle switches, relays, condensers and other components, wonderful bargain, 22/6. P.P. 2/6.

Terms.
C.W.O. or approved monthly accounts
S.A.E. inquiries.

A. J. THOMPSON
" EILING LODGE," COD1COTE, HERTS.
Phone Codicote 242

14in. x lOtin.
Post

Plastic

Ideal for Maps, Display, etc., 5/6.

or corr. extra. Full list Radio Books, etc., 3d.

ELECTRICAL
MEASURING
1. Cowirlerable
in your overheads/

s

2. Prompt Quotations and
Service!

3. Urgent

orders

Oren

priority attention/
4. Guarantee of sotisfoelion/

We specialise in the repair of all types and makes of
Voltmeters, Ammeters, Microammeters, Multirange

..

II, LITTLE NEWPORT STREET,

96-100 Aldersgate St., London, E.C.1. Tel. MON 6822

2051
5654

4/

12/6
5/ 6
3/9

$/67/-

6AC7
SAGS
6AM5
6C6
61)6

6Q7

00A7
68C7GT

69K7GT
6997
MITIGT
13E477

6Y6
91)6

12API7GT
12AU7
12H6
128117

For prompt estimate and speedy delivery send defective instrument by registered post, or write to Dept.WW

103;66

6AB7

As contractors to the Ministry of Supply. General
Post Office and other Government Departments, we

Type

5240

12867

are the leading Electrical Instrument Repairers in
the Industry. No enquiry is too big or too small.

2/6
3/8
3/5/6
6/6
7/8
1/9
1/8

5236
53AW440T

Test Meters, Electrical Thermometers, etc.

L. GLASER & CO., LTD.,

GERrard 6653

2K2
2X2A

Prim

°MGT
6N7GT/G

REPAIRED

Unit
Price
3/6

Unit

Type
1A3
1 ASGT
11A
1L5
2A3
21)21

61.7

INSTRUMENTS

vt

VALVES: New, Tested and Guaranteed

6H6GT
6J5

SOUTHERN RADIO SUPPLY, LTD.
LONDON, W.C.2.

National Provincial Bank Chambers, 29 South Street.
Worthing, Sussex.
Tel.: Worthing 8719 & 80181

6060

TI154 TRANSMITTERS. Complete in transit

TRANSPARENT MAP CASES.

R. GILFILLAN & CO. LTD.

6F6
6F7

both Hemispheres, 5/6.

301,

20 PORTLAND PLACE,
STALYBRIDGE, CHESHIRE

38e02/474/010/-.

cell, 10/- ea. P. & P. 1/6.
CONDENSERS. " Pyranol " oil filled 10µF 2 kv. wkg.
(part of the Transmitter ET4336) 22/6 ea.; 1 dozen
lots at 19/- ea.; 50 to 100, 16/- ea. Packing and
ca-riage at cost.
TELEGRAPH LIMIER'S SAFETY BELTS. Leather
2in. x lin. double buckles, with safety catch, a must
for all climbing purooses. Brand new, 17/6. P.P. 2/-.
HAND MICROPHONE. Moving coil No. 13, round
2f in. diameter, with thumb press switch, brand new,
only 12/R. P.P. 1/-. Inserts for same, 4/6. P.P. 6d.

I

ALL BRAND NEW. Headphones 15/6; Hand
Microphone 12/6; Aerials 5/-; Set of 6 Valves

trimmer. Requires external I.F. and Det. Range
2.4-13 Mc/s. £2 each.
All prices include post and packing. Terms C.W.O.

ph. input, 36 v. d.c.
t
IIIFE ALKALINE BATTERIES. 25 a.h., 1.2 v. per
.5505a0map.sp.,,,. £20 .

New wire end 12/6. NEW.
SPECIAL OFFER. 12 ASSORTED METERS.
Slightly damaged. Mainly broken cases (perfect
movements). Including 3 BRAND NEW Aircraft
Instruments. 12 for 45/,
A -N Covers
STAR IDENTIFIERS. Type

Transreceivers.

MISC. NEW ITEMS. Valves. EF91. 6C4, 3/, 43130
3/6. 3A4 4/-. 681,77 5/-. CRTs, 5CP1 20/-. 5FP7
15/- each. Wearite I.F.Ts. 6/6 pair. Heinemann
circuit breakers 25 A. 5/6 each. W/W pots 50 ohm
1/3. 5 K. 1/6. 50 K. 1/9. 100 K. log. Carbon 1/3.
230 v. A.C. solenoids, very powerful pull, fin.
stroke. 3/6 each.
METERS. 5 ma. F.B.O. Scaled 0-15, 0-75, 0-150.
3M. scale flush round mtg. Brand new by leading
U.S.A. manufr. 12/- each.
TRANSMITTER Type 53. Less relays but with 3 807
temp. stabilized V.P.O. and many useful components. Freq. range 2.4-13 Me/s. 12/6 each.
RECEIVER Type 78. 2.4-13 Mc/s. V.L.U. EF50,
ECH35, 6.15, EA50, EF39. Has very accurate tuning
dial and temp. stabilized local on. Complete with
100 Re/s. calibrator assembly with Xtal and Despots

SIGNALLING

I3in. 6/- each or 15

ATTACHMENTS for " 18 "

order.

SPOTLIGHT. 12/13 v. approx. 80 watts sealed beam,
pistol grip handle incorporating micro switch, separate

complete in metal case C4.
RESISTANCES. 100 assorted useful values.

case. New condition, f2/5/..
TEST METERS D.C. PORTABLE 0-5,000
ohms 0-6mA 0-1.5v and 3v. In case 3tin. x 31in.
x 21in. Voltage range can easily be extended by
addition of resistances to suit individual requirements. Brand new, 12/6.

excellent condition with 7 valves and in good working

Lancashire-Crypto,

:

RECORDING BLANKS. Brand new. " Emidisc."

By

24 v. d.c. input, 230 v. a.c. 50 c. 135 watts output in
wood carrying case, with 3 -pin flush output socket,
absolutely brand new and unused in original packing
case, £711916, carriage 10/-. A small number left,
24 v. d.c. input, 50 v. ac. 50 c. 4 amps. output in steel
case, 22/10/-. Auto transformer 50/230 v. to suit
same. 21/10/, carriage on each 5/-.

1213.17

25L60T
73
84

606
805

7/8

2/6
2/6
3/6

832A
837
963
955
956
9001
9003

5/68/6

3/-

18AK5W Y 16/6
CV4010

ARP9
ARP12
ARP35
AR12
AU5

DI
DDR3

8/8
6/6
3/6

5/9
10/6
3/6

ECH35
EP22
EF54
F4A
GL446B

5/6
2/9

7/8
.. 3/6
441
6/6
8/6
5/6
12/6

El 1 90
111323

7/6
8/6

4/3
4/3

EACI11

ECC31

CV687
GU21

6/6

6/6
6/6
4/3

10/6

flu'°
10/8

4/6
4/6
10/6
9/6
6/6
6/6
3/8
5/6
6/6
6/6

KTW62

10/6
11/6
6/6

vR35/0.6.2.1

616

201-

4/6
7/6

5/6

M6/PENl
N1

14/6
4/6

P418

2/6

PEN25

PERU

V244/6
V2023
18/6
4/6

VCR97..
V1154

VP23

VR91 ....

3/6

.. 5/6

VR108

VT52 .... 4/6
VT93 .... 8/6
VT105 .... 5/6
0

..

10/6

12/8
2/6
1/8
4/6

2/6

....
....

Priceni

TYRe"c

..
.

VR53 ..
VR54 ..

VR55
VR65/65A

.

15/8/6
3/6

7/6

4/6
4/6

4/6

ZXVVUDY011723

..
CV

TYPO

2

11 208 /11/ 6669

Unit
Price

8/6
CV102 .... 4/6
CV112 .... 6/6
CV118 .... 6/6
CV44

CV181
CV188

2/-

Stabilizer 8/6

CV189
8/6
CV201
1/9
CV201 V636

Pentode

CV246

4/6

Crystal.. 2/6
CV264 Nem
Indicator 2/6
CV309

Strobotron 3/6

ev3cCVv4383J

10/895//66

CV415 .... 4/6
CV749

5/6
.. 4/6
.. 8/8
.. 3/6
10/6
.. 8/6
.. 7/8
1
4/6
KB/A ..
IN23A

CV1021
VR21
OV1179
CV1137
CV1188
CV1578
CV2829
CV1052

2/6
orders below 10/-, postage and pa king 1/-; over 10/ postage and packing 1/6. Orders over 12, postage and
packing fres.
807 (U.B.A )

3/6
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FOR VALVES, TUBES AND COMPONENTS: BY RETURN POST SERVICE
7/C2
PEN383 23/3 ICSGT
PEN220A 4/D5
PEN45DD 26/6 D6
PENA4 I5/HSGT
PEN46

411)\
ATP4
AZ I
AZ3 I
AZ41

EL83
EL84
EL821

3/6

10/-

26/6

R16

EL8 I

L4
LDS
NS

5/-

QP2 1

AC6PEN 6/6

I0/-

8/-

PM I 2M

3-

16/7 SP4 1
19/ I SP6 I
9/- SP4/5
26/6 SP4/7
9/6 T41

3/-

10/6
10/6

T4

10/-

23/3 2C26
TDD I 3C 7/6 2P

EM81
EY5 I
EY81

10/6

TH233

10/13/3

TP23
TP25

10/-

CL4

12/6
19/3
16/7
18/7

EY86
EZ35

10/-

U10

10/6

16/7

U 14

8/6

E Z40

7/6
7/6

U16
U22
U25
U26
U28
U37
U45
U50
U76

12/6

CV73
C36A
DAF96
DF96
DH63
DK96
DL96
DL145
DN4 I

6/-

6/6
8/9
8/9

8/8/9
8/9
12/-

16/6
7/6
EA50
1/6
EABC80 9/EAF42
10/6

DM70

E Z41

EZ81

7/7/-

EZ90

7/6

EZ80
El 148
FC4
FC I3

H30
H63

EBC90
EBC9 I
EBF80
EBF89
EBL21
EBL31
EC3 I

ECC40

9/9
9/6
23/3
23/3
7/6
23/3

ECH83
ECL80
ECL82
ECL83
EF9
EF22
EF36
E F37A
EF39
EF40

EF4I
EF42
EF50
EFSOSYL
EF54
EF55
E F80

EF85
EF86
EF89
EF9I

EL42

10/10/10/10/-

U81

U82
U101
U191

5Z4G
6A7
6A8G
6AC7
6AG5

11/6

8/6

U801

29/10 6AM6

KK32
KLL32
KT2
KT24
KT33C
KT36
KT61

KT63
KT66
KT88

KTW61
KTZ4 I
MH41

11/4 6AM5

UABC80 1 0/- 6AQ5

24/7

UAF42
UBC4 I
UBC81

5/5/-

8/6 U BF80
29/10 UBFB9
13/6 UBL21
7/6 UC92
17/6

22/6
6/6
7/6

3/6
7/9
8/6

UCC84
UCC85

NI47

14/22/6

UF86
UF89
N339
9/- NX40 I6/- UL41
13/11 OZ4
5/6 UL44
10/- P61
3/6 UL46
12/6 PABC80 13/11 UL84
9/- UU6
19/3 PCC84
23/3 PCC85 14/7 UU8
8/6 PCC88 23/11 UYI
5/- PCC89 19/11 UY4 1
9/6 UY85
I5/- PCF80
12/6 VP13C
5/9 PCF82
16/7 VP133
14/6 PCF84
12/- VR22
9/9 PCL82
1 1/- PCL83
14/6
4/- PCL84 16/7 VP23

6/-

10/-

7/6
7/6

13/8/9

P L36

PL38
PL81

PL82
PL83
PL84
PL820

14/6
17/6
12/6

8/6
116
121/7

18/7
12/6
16/7

5/9

10/6
10/6

7/- 6V6G

6/-

5/-

7/9
7/6

6/- 6V6GT

23/3 6BG6G
13/3 6BH6
10/11 61316
10/6 6BR7

9/-

6C4
6CSGT
6C6
6C9
6C3I

6XSGT
6/3012
8/6 7B6
3/- 787
9/6 7B8
6/6 7C5
11/6 7C6
5/- 7D6
8/- 7H7
9/- 7Q7
I0/ - 7S7
9/- 7Y4
5/- 8D2
5/6 9D2
6/6 OC1
4/6
0C2
9/6
7/6

12/6
10/6

8/6

6/8/8/13/6

9/9/9/6
8/6
2/9
3/6

4/6

OF I

17/3
17/6
12/
12/6

7/6

12/6

9/-

6F6M
6FI
6F13
6F14
9/- 6F15
19/11 6F 1 8
26/6 6F23
12/6 6F33

10/26/6
26/6

6H6

7/6

7/- 6H6GT

3/6
15/-

4/8/-

23/3

9/9/-

12/6

9/-

OD2

6.15GT
615M

6/6

6.17 M

8/6 6K7G

4/- 6K8G

VR 150/30 7/6 6K6GT
VUI20A 3/6 6K7GT
VU39 (MU12/ 6K8GT
6K25
6L6G
6L6M
6L7G
6LI
6L18
6L19

8/9

14)

2/6

I I

6/7/6

8/6
10/6

PEN4VA 12/6

Z309
Z359
IA3

PEN25

IA7GT

7/6
7/6
3/6
12/6

9/- 61D20
6M I

6N7GT
6P1

6P26

0M2

I5/-

OP14

19/3

2A6
2AT6

5/-

17/3

2BE6

7/6

2C8

10/6
7/6
7/6

14/14/-

7/6

2/6
2/6

5/-

6/6

9/4/6/9

7/6

7/5/9

10/19/11

7/6

6/6/6/8/-

2SK7
25L7

2SN7GT 10/2SQ7
I

l/6
/79

9/9

9BG6G 23/3
20D1
20F2

15/3

20L1
20P1
20P3
20P5

26/6
26/6
26/6
23/3
23/3

25A6G

10/6

25L6GT 10/-

8/- 25Z4

9/6

10/-

7/6
7/6

25Z5
25Z6

23/3

27SU

11/6

30C1
30F5

23/3

15/11 30FLI
17/3 30LI

7/6

30L15
19/3 30P4
19/11 30P12

RADIO SUPPLY CO.
1

I

210DDT
210VPT

35Z3
16/7
35Z5GT 9/-

8/6
3/6
33/2

4/6
3/6

AUTOMATIC

10/-

301

10/6

302
304
305
306
807
954
955
956

106
10/6
10/6
10/6

6/6

4/3/6

5763
9004
9006

9/56
5/6

DIODES
0A70
410A79
4/4!0A81
CG6E
CG 12E

4/ -

LOUDSPEAKER
UNITS

CHANGER
UNITS
The latest Collaro Conquest 4 -speed
auto -changer, in cream with Studio
" 0 " insert. Brand new, fully
guaranteed. £7/19/6, plus packing
and postage 3/6.

Collaro 4 -speed single player unit
with automatic stop, cream, turnover crystal cartridge, brand new
and guaranteed. £6/19/6.
Garrard
Automatic
Record
Changer, 4 speed, type RC 120,E
D/Mark I. Price £8/17/6, packing
and post 3/6.

YAXLEY
SWITCHES
4P 3W 3/-. 4P 4W 4/6.

3P 3W 3/-.

3P 4W 3/-. IP 12W 3/-. 2P 6W 3/-.

*All brand new.
*Note special
prices.
*All permanent magnet
3 ohms impedance. 5in. units by
Plessey Goodmans, Leccrona. 17/6
each.
Each

nin. Celestion

19/6

24 -in. Rola C25

27/6

Sin. Celestion
5in. Plessey
64in. Plessey
Bin. Goodmans
10in. Elac, Plessey
6in. x 4in. Plessey
7in. x 4in. Goodmans
7in. x Sin. Goodmans
Bin. x 5in. Goodmans
10in. x 6in. Plessey
I 2in. Plessey

19/6
16/6
18/6
19/6

25/6
19/6
19/6
19/6

25/6
25/6
29/6

Bin. Loudspeaker Units 3 ohms
impedance with a matching Output
Transformer suitable for 6V6.
Brand new but soiled, offered at a
Special Price o' 11/6 each. Post 2/-.

RECTIFIERS

FOR BATTERY
CHARGERS
12 v. I amp.

12 v. 2 amp.
12 v. 3 amp.
12 v. 4 amp.
12 v. 5 amp.

4/3

7/10/6

I2/14/6

8/-

19/11
10/6
10/6
10/6
11/6

23/3
15/12/6

CRYSTAL
TURNOVER
Acos Mic 39/I. Crystal Stick MicroCARTRIDGES

ACOS

MICROPHONE

phone for use as a hand, desk or
HGP/59/SC
floor stand unit, for high quality Types HGP 37/I.
recording, broadcasting and public GC2. TC8 Power Point, etc., etc.
15/6
each.
Acostereo
Type 73,.
address work. List price E5/5/-.
With stand 35/- each.
OUR PRICE 39/6.
47/6, with floor stand adaptor 52/6,
postage 1/6.

VOLUME

CONTROLS
TRANSISTORS
Less switch, 2/10.
Single -pole
Red Spot 5/-. White Spot 7/6.
switch, 319. Double pole switch,
XBIO2 EDISWAN 10/, XAI04

All valves. Good selection
of " Specials." See our catalogue.
4/6.

EDISWAN 18/-.

TELEVISION
TUBES

CATALOGUE

Regunned, 12 months' guarantee.

Our 1960 catalogue is now avail-

E.G.,
available,
CRM I 41, L5/10/-.
Carriage and in-

able, please send 1/- in stamps tor
your copy. Trade Catalogues also
available, please attach your Business Letter Heading.

Most
types
MW.43 164, E6.
CRM 171,

E6.

surance 10/,

-11-mow-111--...~-11-.

/,'

8/8/-

7/6

83

10/6

2Q7GT 7/6

5D2
9AQ5

42

11/6

3/-

2K7GT 7/6
2K8GT 13/6

25.17

35Z4GT

75
77
80
142BT
185BT

8/8/9/9/9/3/6

15/3
18/7

35L6GT I0/ 25Y5
9/9
35W4
7/6

5005
11/6
50CD6G 29/10
50L6GT 8/6

8/-

35/-

2SG7
2SH7

12/6
21/11

6/-

2H6
2.15GT
2.17GT

9/6

30P16
30PL I
30PL13

10/6
7/6

2E1

26/6

14/-

12/23/3

OPI3

8/6
4/6
6/6

)

617G

OLDII

2A17
2AU6
2AU7
2AX7
2BA6

6CD6G 29/10
5/-

13/11 6D6
9/- 6CH6
17/11 6F6G

VR I 16

II

7/7/-

7/6

16/-

11

6X4

8/- 6X5G

6B8G
9/6 6BA6
13/11 6BE6
11/4

ALPHA
11

1/6

26/6
4/6

12/6U5/6G5 17/3
6U5G
8/6
6U7G
8/6

15/3
15/3
15/11

X41
Y63

6/-

9/3

23/3

6AT6

VR 105/30 8/- 6K7M

W76
W77
W729

6507

6SN7GT 7/6

OF I 8
OL I

VP41

VU I
W21

6/8/-

6/- 6U4GT

(PM
2A6/3/6/6

71.-

8/6

0F9

17/3

19/11 UF80
19/11 UF85

6/-

6S.17

6SK7
6SL7GT

OF3

UF42

N37
N78

7/6
7/6

7/6

8/6

10/6
10/6
16/7
13/6

26/6
23/3
23/3
9/6

5/-

8/-

10/6

UCH42
UCH81
CL82
UCL83
UF4I

ML4

7/6

26/6
7/6
9/6

6Q7G
6Q7GT
6SA7GT

9/- 6AU6

9/6

UCF80 .16/7 6BW6
UCH21 23/3 6BW7

10/9/6
12/13/-

MS4B
MSP4/5
MSP4/7

6AL5

16/7

21/11

PX25
EF9I (BVA17/- PY3I
EF97
13/3 PY32
17/11
EF98
13/3 PY80
7/6
5/6 PY8 I
8/6
EL32
7/I 4/- PY82
EL33
8/6
1St- PY83
EL34
19/11
19/11 PZ30
EL36
26/6 PEN4DD 26/6
EL38
EL4 1

8/- 5Y3G
8/- SY3GT

9/-

7/6

ECH8 1

5V4

K F35

8/- KTW63

ECH35
ECH42

15/-

K4ON

ECC82
ECC83
ECC84
ECC85
ECF80
ECF82
ECH3
EC H2 I

4D I
5 R4GY

12/6
13/6

26/6 5U4G

12/- 6AK5

ECC8 I

9/-

3S4

14/- 3V4

U339
U403
U404

8/6
6/6
6/9
9/6
11/4
12/7
12/7

3A8GT
3D6
3Q4
3Q5GT

6/6
24/7

H L22

2/- HN309

EBC81

8/- 3A4

5/- U84

10/-

HL23DD 8/6

EB41
E891
EBC4 1

26/6
6/6

FW4/500 10/GTIC
27/6
G Z32
12/-

EB34

EBC33

2/-

8/6 2X2

8/-

10/6

6/6

EM80

CYI

6SG7
6SH7

10/6

26/6
23/3

CL33
CY31

9/ 6/6
3/6

S5

10/-

CCH35 23/3

6P28

R5
S4

B36
CBL I
CBL3 I

13/11 EM34

11/6
12/6
12/6
12/6

103 LEEDS TERRACE
WINTOUN STREET

LEEDS 7

TERMS: Cash with order or C.O.D. Postage
and Packing charges extra, as follows: Orders
value 10/- add 1/-; 20/- add 1/6: 40/- add 2 /- ; ES

add 3/- unless otherwise stated. Minimum
C.O.D. fee and postage 31-.
For full terms of business see inside cover
of our catalogue.
Personal shoppers 9 a.m. to 5 p.m. Mon. to
Friday. Saturday 10 a.m. to I p.m.
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F erranti
ELECTRONIC COMPUTERS
The outstanding success of Ferranti Computers not only in Britain but overseas is reflected in the

Company's requirements for:(i) SUPERVISING COMPUTER ENGINEERS
who should possess sound electronic knowledge based on a Higher National Certificate or on
good experience in the technical branches of the Services.
(ii) COMMISSIONING ENGINEERS
of at least H.N.C. status and preferably possessing knowledge of computing circuitry and techniques. Previous experience in development would be an advantage.

These vacancies offer:

* RESPONSIBILITY
* HIGH TECHNICAL INTEREST
* CLEAR PROSPECTS IN THIS ADVANCING NEW INDUSTRY
* EXCELLENT SALARIES AND CONDITIONS OF SERVICE
The Company has a Pension Scheme and a Dependants Insurance Scheme.
Application forms can be obtained from:

T. J. Lunt, Staff Manager, Ferranti Ltd.,
Hollinwood, Lancs. Please quote ref. CD(i) or (ii)

STEREO £7.7.0
Independent twin channel amplifier with excess of 3 watts
per channel.

Concentric volume control (optimum balance arranged
immediately without additional knobs).
Staved grey or blue hammer chassis 91in. x 5Sin. x 6in.

Input suiting most modern crystals; output matching

3 ohm speaker each channel.
For operation on AC mains 200/250 v.

Post & pkg. 4/-.

AN EXPANDING COMPANY
engaged in the manufacture and development of a wide
range of thermionic devices wishes to engage the services
of FOUR QUALIFIED
ELECTRICAL

ENGINEERS

PHYSICISTS

OR

who have had some relevant experience in the design,
development, or manufacturing of valves.
Applications will be treated in confidence and selected
applicants will be interviewed by arrangement.
Salary will be assessed within the range £1,500- £2,000.
Details of experience, qualifications, age and present
salary, etc., to Box 1016, L.P.E., Romano House, 3991
401, Strand, London, W.C.2.

MARCONI

INSTRUMENTS,

ST.

ALBANS

require

TECHNICAL WRITERS

This Company has immediate vacancies

in its

Technical Literature (Telecommunications) Section.
Applicants should have electrical engineering qualifications and/or experience in the design or development of electronic equipment. The duties are varied

E.K.E.
BROTHERTON, KNOTTINGLEY, YORKS.
If your local dealer has not one in stock we will gladly loan him one
for you to hear.
Another Model, L3/12/- carriage paid

and interesting and the posts provide permanent
and pensionable positions in a well -established
Company.

Please write giving full details of experience and
qualifications to Dept. C.P.S., Marconi House,

336/7, Strand, W.C.2, quoting reference WW 2970L.
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Out in
the blue
2 radio men
on 4 wheels

Take one wireless truck, one wireless
operator, one wireless mechanic. Drive
300 miles on rough tracks, find a spot

that's just a map reference. Set up a
radio station and link strike aircraft
with base. Keep it going . . stay fit .
These R.A.F. men are no mere
.

.

.

tradesmen. Nobody's mere anything
in the R.A.F. Every man has skilled
training, and a job he's counted on to
do supremely well.

But the R.A.F. gives a man far more
than `know-how'. It gives him a career
that's both secure and exciting. It gives
him a standard of living that's hard to

better in civilian life. It takes himwith his family-all over the world.

IS THIS YOUR LIFE? The R.A.F. wants men who make the most of life's

chances. There are vacancies now in these key jobs. Full pay while you

A full life
in the

R.A.F.

train, specialist pay when you qualify. Tick your particular interests,

and post the coupon for free booklets about the R.A.F.

Wireless Mechanic Electrical Mechanic Nursing Attendant Air

Defence Operator Operations Clerk Radar Mechanic R.A.F. Police

Progress Clerk Teleprinter Operator Typist Wireless Operator
Tape Relay Operator

Post to: R.A.F. Central Recruiting Office (WD19), Victory House, Kingsway, London, WC2
.........................DATE OF BIRTH
ADDRESS

FEBRUARY, 1960

WIRELESS WORLD

170

TO AMB111003 ENGINEERS

FRE

- THE LATEST EDITION OF ENGINEERING OPPORTUNITIES

Have you sent for your copy?

WHICH IS YOUR

ENGINEERING OPPORTUNITIES

PET SUBJECT?

is a highly informative 156 -page guide to
the best paid engineering posts. It tells
you how you can quickly prepare at home
for a recognised engineering qualification
and outlines a wonderful range of modern

Mechanical Eng.,
Electrical Eng.,
Civil Engineering,
Radio Engineering,
Automobile Eng.,
Aeronautical Eng.,
Production Eng.,
Building, Plastics,
Draughtsmanship,
Television, etc.

Home Study Courses in all branches of

Engineering. This unique book also gives
full details of the Practical Radio & Electronics Courses, administered by our
Specialist Electronics Training Division-

GET SOME
LETTERS AFTER

the B.I.E. T. School of Electronics, explains
the benefits of our Employment Dept. and

The specialist Elec-

Radio, T.V., Electronics, Etc.,

NOW offers you a

tronics Division of
Basic Practical and Theore- B.I.E.T.(incorporattic Courses for beginners in ing E.M.I. Institutes)
A.M.Brit.I.R.E. City & Guilds
Radio Amateurs' Exam.
R.T.E.B. Certificate
P.M.G. Certificate
Practical Radio
Radio & Television Servicing
Practical Electronics
Electronics Engineering
Automation

YOUR NAME!

shows you how to qualify for five years
promotion in one year.

A.M.I.Mech.E.
A.M.I.C.E.
A.M.I.Prod.E.

We definitely Guarantee

L.I.O.B.
A.F.R.Ae.S.
B.Sc.

Whatever your age or experience, you cannot afford

A.M.Brit.I.R.E.

to miss reading this famous book. If you are
earning less than Lao a week, send for your
copy of "ENGINEERING OPPORTUNITIES"
today-FREE.

real laboratory training at home with
practical equipment.
Ask for details.

BI ET
SCHOOL OF
ELECTRONICS

POST COUPON NOW f

A.M.I.M.I.

" NO PASS - NO FEE"

INCLUDING
TOOLS!

PRACTICAL
EQUIPMENT

City & Guilds
Gen. Cert. of Education
Etc., etc.

Please send me your FREE 156 -page
"ENGINEERING OPPORTUNITIES"

(Write if you prefer not to cut page)
NAME

I
ADDRESS

BRITISH INSTITUTE OF ENGINEERING
TECHNOLOGY (Incorporating E.M.I. Institutes)

(Dept. SE/22 ), 29 Wright's Lane, London, W.8 ;

SUBJECT OR EXAM
THAT INTERESTS ME

THE B.I.E.T. IS THE LEADING ORGANISATION OF ITS KIND IN THE WORLD
WANTED
TELECOMMUNICATIONS

UNITED COMPONENTS LTD.

ENGINEERS and TECHNICIANS

Design and Manufacturing Organisation

American

communications

organization

operating in Libya needs experienced personnel for operation and maintenance of
2,000

M/cs.

microwave

and

1,000

M/cs.

Troposcatter radio systems including voice
and teletype carrier equipment.
Qualifications :

Engineers:

Technicians:

Minimum of HNC or
City and Guilds final
examination.

Minimum of Intermediate City and Guilds or
equivalent.

Applicants must have minimum of three
years' experience in operation and maintenance of similar systems and possess
the personality and ability to work in
isolated locations.
Detailed particulars will be furnished to
qualified applicants. Send resume to:

HYCO N -PAGE

Attn: Mr. Edson
Box 666

Tripoli, Libya

for

R.G.D. - REGENTONE - ARGOSY
Invite applications from Electronics Engineers for
Senior and Junior positions in expanding design
teams engaged on the following work :

Television Receiver Design.
Radio Receiver Design.

Transistor Applications for Radio and T.V.
Receivers.

Test Equipment Engineering.
Instrument Standardising.
Component Testing.
Technical Clerk.
These appointments offer unrivalled scope for
personal advancement.
Excellent working con-

ditions with every facility required for top quality
work. Salaries are excellent, normal working hours
short and a pension and life insurance scheme is
operated by the company. All applications will be
regarded as strictly

confidential.

Write to: Technical Director,
United Components Ltd.,

Eastern Avenue West, Romford, Essex.
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The decision is YOURS. To be a success

in your chosen career; to qualify for

the highest paid job; to control

a

profitable business of your own.
ICs home -study courses put your

plans on a practical basis; teach you
theory and practice; give you the
knowledge and experience to take you,

TECHNICAL
TRAINING

in radio

at your own pace, to the top.
Choose the RIGHT course:

Practical Radio Course

RADIO AND TELEVISION ENGINEERING
INDUSTRIAL TELEVISION
RADIO AND TELEVISION SERVICING
RADIO SERVICE AND SALES
VHF/FM ENGINEERING ELECTRONICS
COMPUTERS AND PROGRAMMING

Gain a sound knowledge of Radio and
T.V. as you build YOUR OWN 4 -VALVE

T.R.F. and 5 -valve superhet radio receiver, Signal Generator and High -

quality Multi -tester. At the end of the

course you have three pieces of permanent and practical equipment and a

television

and

LEARN -AS -YOU -BUILD

A.M.BRIT.,I.R.E.;

City

and

Guilds

Telecom. Technicians.

fund
skill

of
.

.

.

personal knowledge and
ICs Practical Radio courses

C. & G. Radio Servicing

(R.T.E.B.). open a new world to the keen Radio
C. & G. Radio Amateurs Certificates. amateur.

electronics
engzneerzng
with

'Cs

THERE ARE ICS COURSES TO MEET
YOUR NEEDS AT EVERY STAGE OF
YOUR CAREER

FILL IN AND POST THIS COUPON
TODAY

Other ICS courses include:

MECHANICAL, MOTOR, FIRE,
CHEMICAL, ELECTRICAL AND
CIVIL ENGINEERING . . SEL.

MANAGEMENT,
LING
AND
ARCHITECTURE, WOODWORK-

You will receive the FREE 60 -page Ics ING, FARMING, GARDENING,
Prospectus listing examinations and ART, PHOTOGRAPHY.
ICs technical courses in radio, television
and electronics in.us details of over 150 PLEASE STATE ON COUPON SUBJECT YOU
ARE INTERESTED IN.
specialised subjects.

1 INTERNATIONAL CORRESPONDENCE SCHOOLS
min INN NM NMI IMO

I
I
I

I

DEPT. 221 U, INTERTEXT HOUSE, PARKGATE ROAD, LONDON, S.W.II
PLEASE SEND ME FREE BOOK ON .

NAME

AGE

MIN

1

I
I
I
I
I

I

ADDRESS
I

I

I

I

I
OCCUPATION

2.6101
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TECHNICALLY TRAINED BY

NEWMARKET TRANSISTORS LTD.

ICS

ENGINEERS
AND

IN RADIO, TELEVISION AND

PHYSICISTS
FOR EXPANSION SCHEME

ELECTRONICS ENGINEERING
Opportunities in Radio Engineering and allied professions await
the IC S trained man. I C S Courses open a new world to the
keen student. .
.

Our Production expansion plans coupled with the rapidly
increasing utilisation of semiconductor devices has

.

created the following classes of

RADIO AND TELEVISION ENGINEERING; RADIO

AND TV SERVICING; ELECTRONICS, COMPUTORS
AND DATA PROCESSING, etc.

VACANCIES.

PHYSICISTS
To work on semiconductor material and device prob-

I C S Courses give very real help to the man setting up his own
business or facing a technical career in the radio industry.
Examination Courses for:-British Institution of Radio Engineers,
City & Guilds Telecom. Tech., C. & G. Radio Servicing (R.T.E.B.)
& C. & G. Radio Amateurs.

lems with an ultimate target of performance improvement
and fabrication simplification. Good general academic
qualifications essential.

PROCESS CONTROL ENGINEERS
To monitor, maintain and analyse the production of
semiconductor devices. Some previous experience in

LEARN -AS -YOU -BUILD PRACTICAL RADIO COURSE
Build your own 4 -valve TRF and 5 -valve superhet radio receiver.
Signal Generator and High -quality Multi -tester.

allied field desirable.

FILL IN AND POST THIS ICS COUPON TODAY

PROCESS DESIGN ENGINEERS
To develop and initiate production methods and

It brings the FREE I C S Prospectus containing full particulars
of IC S courses in Radio, Television and Electronics.

I

INTERNATIONAL
CORRESPONDENCE

Some experience of labour saving methods
and tooling desirable.
MAINTENANCE ENGINEERS
To maintain chemical and mechanical equipment of
specialised nature. A recognised apprenticeship in some
branch of production engineering would be an advantage.
Salaries will be paid in accordance with qualifications
machines.

International Correspondence Schools,
(Dept. 222P), Intertext House, Parkgate
Road, London, S.W.11.

I NAME

AGE

and experience and ample opportunities exist for proSCHOOLS

motion.

ADDRESS
Block Capitals Please

Apply, giving full details, to:

.. A WHOLE WORLD I
OF F KNOWLEDGE for I OCCUPATION

PERSONNEL MANAGER,
NEWMARKET TRANSISTORS, LTD.,
EXNING ROAD, NEWMARKET

2.60

the KEEN STUDENT

VACANCIES FOR

RADIO TECHNICIANS
IN

MARCONI

CIVIL AVIATION
Men aged. 19 or over for interesting work

providing and maintaining aeronautical telecommunications and electronic navigational
aids at aerodromes and radio stations in the
U.K.
Fundamental knowledge of radio or
radar with some practical experience essential; training provided on special types of
equipment.
Salary according to age and
station, approx. L670 at age 25 rising to L795.
Prospects of permanent pensionable posts.

INSTRUMENTS

ST. ALBANS, HERTS.
have vacancies for
SENIOR DRAUGHTSMEN with
ience in electronics.

SERVICE AT CHELTENHAM

Experience in one or more of the following:(11

exper-

DETAIL DRAUGHTSMEN with experi-

ence in electronics or otherwise.
Excellent opportunity for experienced
men to widen experience with well estab-

lished and continually expanding com-

maximum salaries of L875, LI,035 and L1,260.

Please write giving full details of ex-

Apply to the Ministry of Aviation (ESBI/RT),
Berkeley Square House, London, W.I or to
any Employment Exchange (quoting Order
No. Westminster 3552).

pany, offering long term progressive
employment and good working conditions.

perience and qualifications to Dept. C.P.S.,
Marconi House, 336/337, Strand, London,
W.C.2. quoting reference WW2970K

NELSON RESEARCH LABORATORIES
THE ENGLISH ELECTRIC COMPANY LIMITED
STAFFORD

SENIOR & JUNIOR ELECTRONIC
and

ELECTRICAL

ENGINEERS

are required for interesting and varied work in the Nelson
Research Laboratories, English Electric Company Limited,

Stafford.
Applicants should have sound workshop experience and some
knowledge of Drawing Office procedure.

Qualifications up to H.N.C. level are desirable. Duties will
include responsibility for the Engineering Design of prototype
electronic equipment and electrical control equipment from
the rough circuit stage to the issuing of manufacturing information to the Laboratories' Workshops.
These posts offer ample scope for advancement to men with
initiative and ability.
Salary according to qualifications and experience. Please
write giving full details of salary and qualifications to Dept.

C.P.S., Marconi House, 336/7, Strand, London, W.C.2, quoting
reference WW 995C.

Maintenance of radio communication receivers.

(2) Sub -assembly lay out, wiring and testing of
radio type chassis.

(3)

also

Good opportunities for those who obtain

O.N.C. in Elec. Eng. and certain C. and G.
Certificates for promotion to posts with

RESEARCH AND DEVELOPMENT
CRAFTSMEN IN GOVERNMENT

LIMITED

(4)

Cabling, wiring and adjustment of telephone
type equipment.

Fault finding in and maintenance of elec-

tronic apparatus.
(5) Maintenance of teleprinter or Cypher machines
and associated telegraph equipment
Baste Pay L9/91S per week plus merit pay, assessed

at interview and based on ability and experience

as under:OlibINARY RATE 10/- to 321 -

SPECIAL RATE 381- to 70/- per week.

Opportunities for permanent and pensionable posts.

Five-day week, good working conditions, single
accommodation available.
Apply in writing to: Personnel Officer,

iilD,

Clarence53,

Cheltenham,

Glos.

ARE YOU A SKILLED AND EXPERIENCED
ELECTRONICS TECHNICIAN ?

HAVE YOU BEEN A WIRELESS OR RADAR
FITTER IN THE ARMED FORCES ?
DO YOU HAVE GOOD TECHNICAL QUALIFICATIONS
BUT LACK INDUSTRIAL EXPERIENCE ?

If you can answer
YES to at least one of these questions then we
should like to hear from you.
We need new test and calibration engineers to help us increase the output
of our very wide range of telecommunications measuring instruments.
The work requires the understanding of the most modern and varied
circuit techniques and embraces all frequencies up to 10,000 Mcfs.
The posts are permanent and pensionable and will prove attractive to men
who believe strongly that there is a real career for them in production.
Call and talk it over if you live close to us at St. Albans. Alternatively,
write to Dept. C.P.S., Marconi House, 336/7, Strand, London, W.C.2.,
giving full details of your education and experience and quoting reference
W.W.2970J.

MARCONI INSTRUMENTS LIMITED
LONGACRES, HATFIELD ROAD, ST. ALBANS
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VENNER ELECTRONICS
to continued

due

require

expansion

UNITED KINGDOM ATOMIC ENERGY AUTHORITY

DEVELOPMENT ENGINEERS
PLANNING ENGINEERS
WIREMEN
DEVELOPMENT ENGINEERS:

PRODUCTION GROUP

Applica-

INSTRUMENT

tions are invited for work on tran-

sistorized equipment. These vacancies
call for applicants possessing H.N.C.
or equivalent.
PLANNING ENGINEERS: Preference given

to men with electronic planning experience.

Qualifications:

H.N.C.

preferable but not essential.
Age range for foregoing vacancies 21-40
years.

These positions are permanent and the
Company offers salaries in line with the
requirements.
There is an attractive
Pension Scheme in operation which applicants may join after having served a

probationary period, the scheme also providing life assurance cover. Excellent
working conditions prevail.
WIREMEN: Having experience of electronic equipment, preferably employing transistors. These positions are
of hourly status and the pay is good.
Age range 21-50.
The company is situated on the Kingston
By -Pass, and therefore is well served by

MECHANICS

Windscale and Calder Works, and Chapelcross Works require experienced men with knowledge of electronic equipment and/or industrial
instrumentation for fault diagnosis, repair and calibration of a wide
range of instruments used in nuclear reactors, radiation laboratories
and chemical plant. This interesting work involves the maintenance of
instruments using pulse techniques, wide band low noise amplifiers,
pulse amplitude analysers, counting circuits, television and industrial
instruments used for the measurement of pressure, temperature and flow.

Men with Services, Industrial or Commercial background of radar,
radio, television, industrial or aircraft instruments are invited to write
for further information. Training in our Instrument School will be
given to successful applicants.

Married men living beyond daily travelling distance will be eligible

for housing. A lodging allowance is payable whilst waiting for housing.
Working conditions and promotion prospects are good.

train and bus services, including Green

Applications to:

canteen and social facilities.

Works Labour Manager, Windscale and Calder Works, Sellafield,

Line. We offer numerous welfare amenities,

All these positions offer the chance to
become included in a progressive and

Seascale, Cumberland

expanding Company.

Applications for Development and Planning Engineers in writing please, marked
" Confidential " to:The Personnel Manager,
Venner Electronics Limited,

Or

Works Labour Manager, Chapelcross Works, Annan,
Dumfriesshire, Scotland

Kingston By -Pass,
New Malden, Surrey.

Murphy Radio
require technical staff for work on

COMMUNICATIONS AND
RADAR SYSTEMS

SENIOR DEVELOPMENT ENGINEERS

Current vacancies in the laboratories
and drawing offices of the Electronics
Division include the following posi-

Sobell & McMichael

tions:

1. DESIGNER DRAUGHTSMEN to
be responsible for the mechanical
design of Service communications
equipments; mobile radio; and radar
systems. Experience of electronic
design work is essential and some
academic qualification would be an
advantage.
2. DRAUGHTSMEN to be responsible

for much of the necessary detail

draughting work associated with
these projects. Ample opportunity
will be given to incorporate original

ideas and first class experience will
be gained in the accurate design of
electronic equipment.

3. ELECTRONIC ENGINEERS to
assist with laboratory design and
development in these fields.
vant experience

is

Releobviously an

advantage and a degree or H.N.C.
is desirable, but the most important
qualifications are initiative and a
capacity for hard work.
Starting salaries for these posts will
be attractive and other benefits will
include extremely favourable working
conditions when new laboratory and
drawing office accommodation is completed early next year.
These positions will appeal to all ambitious men in this field, and they are

invited to send full details of themselves

to our Personnel Department (E.128),
so

that an

arranged.

early

interview may be

MURPHY RADIO LIMITED,

WELWYN GARDEN CITY, HERTS.

require additional Senior Development Engineers for home and
export television receiver development and transistor circuitry
work, willing to travel abroad occasionally.

Applicants should have had some years of successful design
experience,
degree.

or

professional

qualifications

or

University

These appointments which are pensionable, provide an excellent opportunity for progressive engineers of exceptional ability
to join a successful and rapidly expanding organisation.
Applications should be addressed to:

CHIEF ENGINEER

RADIO AND ALLIED INDUSTRIES LIMITED,
Wexham Road, Slough, Bucks.
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INN

NMI IMIN IBM

Mlle NIB

DIGITAL

EARN what you're

really worth!

Advertising & Salesmanship Farming and Horticulture
Pig and Poultry Keeping
General Advertising
Sales Management
Flower and Veg. Growing.
Exams.: Joint Inter., A.A. Smallhold ing
and I.P.A. Finale, I.S.M.A., Exam.: R.H.S. General
1.1.C.T.A. Fire Engineering
Instn. of Fire Engnrs.
Architecture and Building
Clerk of Works
General Education
Building Construction
English
Exams.: R.LB.A. (Inter.) (Mod
G.C.E. Subjects at
R.I.C.S., I.0.5.. Inter., Final Exams,:
& Dip, in Working Up, Ordinary or Advanced Level
L.L 0.B. Management.
Art
Industrial Mangmt. Office
Commercial Illustrating.
Mangmt.PersonnelMangmt.
Oils and Water -Colours.
Br.
Inst. of
Exams.:
Commercial Training
Mangmt. Inter., Final and
Bookkeeping
Cert. in Foremanship
Computer Programming
Office Training Bookk'ping Mechanical Engineering
Wide range of subjects Met
Exams.: I.C.W.A.,

SITE COMPUTER ENGINEERS
lations on customers' premises.

Qualifications required are H.N.C. or equivalent with preferably
two years' experience in development or maintenance of Com-

puters or other pulse circuitry. During training, special subsistence allowance will be made for any successful applicants
who have to live away from home. Attractive salaries would be
offered with these positions which are permanent and enjoy
the benefits of the English Electric Staff Pension Scheme and
qualify, after initial service, for three weeks' annual holiday.
Applications giving full details of qualifications and experience
should be addressed to Dept. C.P.S., Marconi House, 336/7
Strand, London, W.C.2, quoting reference WW390E.

.

Motor Engineering
Motor Mechanics
Bumming and Maintenance
Photography
The Amateur Photographer
Exam.: P.D.A.

Radio, T.V. and Electronic

Engineering
Basle Electronics
Radio Engineering
Indust. Electronics &
Radio Servicing
T.V.

Servicing and Eng.

Practical Radio (with kits)

NEWMARKET TRANSISTORS

Electricians
Exams.: Brit.I.R.E., Soc. of
Engrs., C. & 13. Carts. for
Telecom Technicians,Radio
Amateurs, Radio Servicing
(RTES)
C.C.S., A.C.C.S., Inst. Bk- Workshop Practice, Diesel
Engines,
Refrigeration
&
keepers.
Welding.
Engineering Writing for Profit
Draughtsmanship
Maths., Production Eng.
Short Story Writing
(State Branch)
Soo. of Journalism
Exams.:
Drawing Office Practice
Engrg., Cert. in ForemanMechanical Drawing
ship And Many Other Courses
Maths. & Machine Drawing

Applications are invited from Senior and Junior
Engineers for vacancies in the following departments:Applications,
Laboratory Measurements,
Production Testing,
Production Test Equipment.

and fill in this coupon

Salaries will be paid in accordance with qualifications

INTERNATIONAL CORRESPONDENCE SCHOOLS, (Dept. 222Q),
Intertext House, Parkgate Rd., London, S.W.11.

Please send FREE book on
Name

and experience and ample opportunities exist for
promotion. All applications will be treated in the
strictest confidence.

Age

Apply giving full details to:-

Address

Occupation

IMIN MIMI M=

BEADON

GARAGE

ROAD

Transistors

Ltd.,

BIM

A MAST PROBLEM?
BEADON

Personnel Manager, Newmarket
Exning Road, Newmarket.

2.60

MIN

ENGINEERS

for diagnosis of logic and circuitry faults at operational establishments. Successful applicants will, after an initial training course,
be required to take up responsible positions at Computer Instal-

You've got ability-everyone has. But are
you making the most use of it-to earn what you're really worth?
If not, let ICS training develop your ability and help you to a better
job, with more security!
Take the right course nosy

COMPUTER

'English Electric' has vacancies for a number of

,Styinasts]

LONDON

Telephone

W6

RIVerside

1124

and

7878

SENIOR TEST ENGINEER

TECHNICAL WRITER

SOLARTRON

Required for an expanding organisation producing television
and radio transmission equipment. The successful candidate
must be capable of formulating

RADIO & TELEVISION

A bright future for really good

test specifications and procedures
for a wide variety of equipment,

and will be required to train and
direct a group of test engineers.
Adequate theoretical qualifications and good practical ex-

perience are required.

The preparation of service
manuals for our radio and television receivers is undertaken by

a small team of people having
up to date knowledge of good
service practice plus the ability
to write effectively and well.

We are now able to invite

a

be

suitably experienced man to join
this team.
Applications including details

BRITISH RELAY WIRELESS Ltd.

of age and experience should
be sent to the:
Personnel Manager (R.22),
Murphy Radio Limited,
Welwyn Garden City, Herts.

Applications,

which

will

treated as confidential, should
be sent to:

Staff Appointments,

1-7 Croft Street,
LONDON, S.E.8.

TECHNICAL WRITERS
We regard technical writers as espec-

ially important in our programme of
expansion. This programme has already
included development of many technically

advanced equipments, often in new and
exciting fields where previous documentation was sketchy or non-existent.

If your technical knowledge and ability
to express yourself lucidly, can meet our
high standards, you should seriously consider the progressive career prospects

and unusual degree of creative satisfaction we can offer.

Opportunities exist
fields:-

in the following

Computers, character recognition,
Industrial controls, X-ray spectrometry.

Please write to the Personnel Officer:

Solartron Electronic Group
Limited
Farnborough, Hampshire.
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SCIENTIFIC
&
EXPERIMENTAL OFFICERS

...--

--==

AUTOMATION

This progressive Company, situated in

IN

ment of electronic equipment for the
printing and allied industries and also

Vacancies exist in a Government Establishment
in North Buckinghamshire in the following

grades:-

PRINCIPAL SCIENTIFIC OFFICERS

Salary range £1,420-£2,020 p.a.

PRINTING

SENIOR SCIENTIFIC OFFICERS

Salary range £1,166-£1,380 p.a.
Applicants should possess an Honours Degree in
Physics or Engineering, or show evidence of
equivalent qualifications.

EXPERIMENTAL OFFICERS

Salary Range £954-£1,166 p.a.

Applicants should possess a Degree. H.N.C. or C. &

G. Final Certificate, or show evidence of equivalent qualifications.

ASSISTANT EXPERIMENTAL OFFICERS
Salary Range £382-0530 p.a.

Applicants should possess O.N.C. or C. A G.
Intermediate or show evidence of equivalent
standard of knowledge
QUALITY CONTROL INSPECTORS
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North London, specialises in the develop-

in

transistorised

document

machines.

SENIOR DEVELOPMENT ENGINEER

To lead a team engaged on character

DEVELOPMENT ENGINEERS

A sound understanding of valve or

and digital techniques.

transistor circuits, initiative and
qualifications ranging from O.N.C.
to honours degree standard.

recognition using transistor, pulse

LABORATORY TECHNICIAN

Please apply in confidence to the

A keen interest in electronics and

Chief Engineer.

preferably substantial practical ex -

Box 6609 c/o 'Wireless World'

perience.

BRITISH RELAY WIRELESS LTD.
have vacancies in the London Area for:

television and audio equipment to
be responsible for the maintenance
of television relay stations. Tech-

nical qualifications to C. & G.
Final Certificate or equivalent.

SMITHS
BRITAIN'S CAR RADIO SPECIALISTS
INVITE APPLICATIONS FOR THESE POSTS
ASSISTANT TO SERVICE MANAGER

2. ENGINEER to carry out the planning and estimating of wiring pro-

A sound technical and practical knowledge of broadcast receiver
engineering and maintenance is required, together with administrative ability. Car radio experience desirable but not essential to

jects in all types of buildings.
Applicants should have a sound

knowledge of the wiring techniques

person of right calibre.

associated with modern buildings

ASSISTANT FOREMAN

and be able to co-operate with architects and contractors throughout all
sItaefgisiocifn

Experience of car radio application and maintenance desirable but
not absolutely essential. This progressive appointment is in the
Service Department.

cvoarukaioExzrtiieiiii,cuetioonf
thane

systems would be an advantage.

EXPERIENCED SERVICE ENGINEERS

Apply in writing giving details of experience,

qualifications

and

These appointments hold out very definite prospects of advancement for the right individuals.

present

salary to:London Area Engineer

Applications giving lull details of career to dare should be addressed to :

BRITISH RELAY WIRELESS LTD.

9/13 Camberwell Rd., S.E.5.

THE STAFF MANAGER, S. SMITH & SONS (ENGLAND) LTD.,
quoting ref. SM243.
CRICKLEWOOD, LONDON, N.W.2

ELECTRONIC ENGINEERS

DEVELOPMENT TECHNICIAN

The General Electric Company, has a
few

vacancies

for

qualified

electronic

engineers to loin a small team engaged on
the development of Data Transmission

ASSOCIATED ELECTRICAL INDUSTRIES

LIMITED

Systems.

The work is varied and will be of particular interest to men interested in railways and in remote control problems
generally.
Applicants

should have

a

university

degree in electric engineering or physics,
or a Higher National Certificate. Experi-

ence of transistor circuitry and of pulse
techniques would be an advantage.

The positions are permanent and pen-

sionable

and

carry

attractive

starting

salaries which will be assessed according
to age, qualifications and experience.
Apply giving full details to the Staff
Manager, General Electric Co.,
Copsewood, Coventry.

Ltd..

__

Spectacular expansion of world markets has led to the creation. of
attractive new posts with high salaries and excellent prospects.
Applications are therefore invited for:-

merit.

1. Experienced ENGINEERS with
sound knowledge of the servicing of

----

handling

t11-£13 per week according to

Applicants should possess knowledge to the level
of C. & G. Intermediate.
All candidates should have experience In radar
system design, H.F., V.H.F., and U.H.F., communications or general electronics.
Candidates must be British Subjects or citizens
of the Irish Republic born within the Commonwealth, or in the Irish Republic of parents born
within those territories.
Write giving age, qualifications and experience
to Box No. 6447 c/o " Wireless World."

2
-=

TEST ENGINEERS
The Electronics Department requires Test
Engineers with at least H.N.C. qualification,

Some
and sound knowledge of electronics.
experience of fault diagnosing and testing of

required to work on Aircraft Electrical Systems. H.N.C. or equivalent qualification necessary with
experience in transistors, A.C. electries and a basic knowledge of
circuit design at " breadboard "

such equipment as Radar or Computers would be

stage.

These are staff positions qualifying for the
Company's pension scheme and offer opportunities for advancement.
Please apply for application form, quoting

Applications should be sent to the

desirable.

reference

E.14

to:-

Personnel manager,
Associated Electrical Industries.
(Blanchester) Ltd.,
Trafford Park,
Manchester, 17.

Personnel Officer,
Fairey Aviation Limited,
Hayes, Middlesex.
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METEOROLOGICAL RADIO SONDE
TRANSMITTERS

Frequency Range approx. 400 me/e.

Transmitter con-

of modulator Valve 5875 and RF valve 5794.
Operation from a dry battery 110 v.; 6.6 v. and 1.4 v.
slats

Dimensions-complete with aerial-4in. dia.

x

V.H.F. RECEIVER UNITS BC -624

(part of SCR -522 Transmitter -Receiver)
4
Crystal controlled
1,
channel,

100-156 mei..

)3.0-1.93 metres). Valvee
9003 R.F. stage; 9003

81n.

long. Weight, less batteries, 7 oz. R.F. output is pulse

Mixer; Three I.F. stages
12847; Det./AVC/Audio

modulated with an audio frequency dependent on the
value of resistor used in the 5875 circuit
PRICE, new, with circuit diagram

FEBRUARY, 1960

Harmonic

12A.117GT:

High Speed Relays

mono Amplifier 9003; Audio SqGueenlech''-tOrther .2c;tiolinaorf-

G.E. CR8791. 2,000 ohms coil, operating current,,
3-4mA, sealed, SPST
7/- P.P. 1/°
SIGMA Type CI, or equivalent, OPST, 5,000 ohms
coil,

operating current 4 mA; will operate with

change of current of 2mA
5/6 P.P. 1/6
Miniature Relays, SPOT, 300 ohms coil, &volts operation
4/- P.P. 1/0
LEACH Relays:Type 1087WB, DPDT, Heavy Duty, 160 ohms coil,
24 volts operation
5/- P.P. 1/6

Type 1013-24, SPST, 200 ohms

coil,

24 volts

operation
219 P.p. 1/6
Type 1015, SPDT, 95 ohms coil, 12 v... 3/6 P.P. 1/6
Type 1227-893, Canned, SPOT, Heavy Duty, 24 v.,
160 ohms coil
7/6 P.P. 1/6

Sealed Relays:Type A-8811, 3PST, 425 ohms coil, 28 v. 10 amps.
Contacts (at 24V)
10/6 P.P. /Type 974-0048-009, Collins, SPOT and SPDT,
8,000 ohms coil, 24V
7/6 P.P. 1/SPST 70 ohms coil, 24 volts
1/6 P.P. 1/-

RATCHET MOTORS, 12 V.

ws>
.

t -1:1

HI
ti ..,

v.,

col

.

Ms:7-

Amp,
ohms
1

Motors)

(Impulse

5.75

3/6 each

Packing and postage

1,6

12AII-7GT. High and Low Impedance output.

PRICE, complete with valves, with description and
circuit diagram, but without squelch relay 25/-, P.P.
5/-. PRICE, chassis only, less valve. 2/6, p.p. 3/6.

ALSO JIMITED QUANTITY ONLY:

TRANSMITTER UNITS BC -625

(part of SCR -522 Radio Set)
Valves: Speech Amplifier 6887; Push -Pull Modulator
(two 12k6); Oscillator 6060; let Harmonic Amp.
I2A6; 2nd Harmonic Ampl. 832; Power Ampl. 832.
Output 8 watts.
PRICE, complete with valves, description and circuit
P.P. 5/. 22/6
diagram
p.p. 316 7/6
Price, chassis only, less valves
Descriptions and circuits available at 8d each.

No 3-3,000 v.; Grid -25 v.; New.
PRICE ONLY

12/6 p.p. 4/6

Sin. SFP7 CATHODE RAY TUBES

Anodes: No. 1-250v; No.2-7,000v.
Electrostatic Focussing and Electromagnetic Deflection.
Green short persistence trace with yellow
long afterglow.
Y
NEW, only
12/6 p.p. 4/-

6.3V heaters,

ROTATABLE LOOPS MN2OE

For M.F. Direction Finding. NEW and complete with two

BUZZERS

Post Office Buzzers Model T Mk. 1. Minimum operating
voltage 3 volts. PRICE
4/8 P.P. 1/6

to 50mF; Resistance fro 5 ohms to 50 megoluna Valve
Voltmeter from 0 to 16V EMS; Neon Leakage Indicator;
Power Factor measurement in %.
PRICE
£91010. P.P. 101,

AVO WIDE RANGE SIGNAL
GENERATORS

Portable Servicemen's Signal Generators; Range 50kcis
to 80mc/s. Output 0.5V. Max. Reliable Attenuator.
Internal Modulation at 400 cis. Universal Mains supplies.
218/0/0, P.P. 17/6.

VALVE TESTERS TYPE 12X3

Roller switch type Valve Tester for measuring mutual
conductance. Maine operation. Fitted with bases:
Acorn, B3G, B7G, B9A, U.S. Octal, U.S. /.octal, UX6.
UX5, UX7; British: 4/5 pin, Octal, B7, B9; P1 (8SC).
PRICE
£6/10/0 p43.15/..

AVOMINORS

DC AVOMINOR (Testmeter Type E); Ranges: 2 -20 -200 1,000 x 1 and x 2; 20mA-100-200mA, 2A and 20A, all

D.C. only.

Complete with leather ca.
AVOMINOR UNIVERSAL (Tcetmeter

23/19/6

Complete with leather case
p.p. 2/6 each.

23/19/6

Type 20;
Ranges 5-25-100-250-500V AC/DC; 2.5-5-25-100-500mA
DC.

5fin. T.V. TUBES TYPE ACM

4 v. Heater; Anode No. 1-3,000 v.; No. 2-700 v.,

lengths of flexible shafting, remote rotation handle and
precision azimuth indicator unit
85/P.P. 7/6.

AVO C -R BRIDGES

Maine Operated Serviceman's Component
Bridge. Ranges of measurement. Capacity from innceF

Second Audio
1208;
12J5CIT:
Oscillator

16/- P.P. 3/6.

RELAYS

Portable

SPECIAL OFFER OF METERS

500-0-500µA 3ein. Rd. FL M.C. DC. calibrated 50-0-50
20/yards, second hand, tested
lm.A. 21n. Rd. Fl. M.O. DC., enclosed in a shin square
steel box, with lead, new
20/300 v. 21,in. Rd. Fl. M.I. AC, new
WVP.P. 2/6 per meter.

TESTEDv6_ AND GUARANTEED VALVES
12J5GT; 216-31124, 6C4, 6060, 12807, 957.
EF50; 3/-1A3; 3/8-717A; 41-2X2A, 6A1.15, 656,

EAC91; 4/8--6AM6, 6J5; 5/--6AM5, 68N7GT, 12A6;
8/8-0D3/VR-150, 9002; 6/--61.C7, 6N7, 6887, 6X5GT,
9003, 9006, EF92, KT33; 6/8-0C3W, 6SL7GT; 7/ ---

185, 2526, 384; 9/-1N0GT; 10/-5852; 12/8-5787,
QVO4-7; 15/--832: 35/-T11.5.
Please add 2/6 in £ for p.p.

Please send s.a.e. for price lists of meters and valves

Z. & I. AERO SERVICES LTD.

Head Office: 14 South Wharf Road, London, W.2. Telephone: AMBassador 0(51/2
Personal Callers: 85 Tottenham Court Road, London, W.I.
Telephone: LANgham 8403
Please send all correspondence and Mail Orders to the Head Office.

VALVES URGENTLY
REQUIRED

LOCKWOOD
British Isles and Eire

RADAR, WIRELESS and
INSTRUMENT FITTER
CIVILIAN INSTRUCTORS

LOCKWOOD & CO. (Woodworkers) LTD.
LOWLANDS ROAD, HARROW, MIDDX.

(Male) required by Air Ministry
in the provinces. Appointments

ENCLOSURES
Used by every Broadcasting &
Television Authority in the

for High Quality Monitoring.

805 Triodes

unestablished, but good prospects
of becoming pensionable. Trade
training, practical experience and
ability to teach are essential. Pay

Write or telephone:

THE

DEVELOPMENT

R.F.

CO.

LTD.

£727 at age 26 rising to £900.

PRIORY LANE, ST. NEOTS, HUNTS.
Day Tel.: St. Neots 506
Evening : St. Neots 586

TEXAS INSTRUMENTS LIMITED
Due to continued expansion several

vacancies have arisen in the Quality

Apply to:
Air Ministry, C.E.4e (CIV),
London, W.C.2.

Assurance Department. For these posts
previous experience in the semiconductor field is desirable but not essential;
those with the following qualifications
are invited to apply:-

GARLANDS HOSPITAL
MANAGEMENT COMMITTEE
GARLANDS HOSPITAL
CARLISLE (1,060 Beds)

(1) Graduates in the physical sciences
or electrical engineering.
(2) Applicants with previous ex-

ELECTRO -ENCEPHALOGRAPHY

(3) Applicants with experience on

RECORDIST GRADE I. Applications are invited from experienced
technicians.
The Department serves
the inpatients and outpatients of the
mental hospital and also the general
hospitals in the area. Whitley Council
salary scales

and

conditions

( £585

rising to £730 per annum). House
available on Hospital estate if required
for which rent and rates are charged.

Applications giving qualifications, age
and experience, together with names of

two referees, to the Medical Superintendent as soon as possible.

perience in process control or
quality control generally.

environmental and life testing or
the evaluation of components.

Prospects of advancement are excellent.
Applicants should write, giving

chronological details of qualifications
and experience to date, quoting reference

No. 64/8, to:-

The Personnel Manager
TEXAS INSTRUMENTS LIMITED
DALLAS ROAD, BEDFORD

Bradford Institute of Technology
Principal: E. G. Edwards, Ph.D., B.Sc., F.R.LC.
Applications are invited for the poet of:

SENIOR LECTURER
IN ELECTRICAL ENGINEERING
This rapidly expanding department offers exceptional opportunities for teaching, consulting and research work. Candidates should be suitably qualified
to teach to final degree standard in Electrical Power
and Machines or Electronics and Telecommunications.
The successful candidate will be encouraged to develop
industrial contacts and to undertake research for which
adequate facilities will be available.

Salary scale £1,550 to £1,750 per annum.
Previous industrial and research experience, at a
suitable level, will be taken into account in fixing the
commencing salary.

Further particulars and forms of application may be

obtained from the Registrar, Bradford Institute of
Technology, Bradford, 1.

W. H. LEATHEM

Clerk to Ike Governors
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Z. &. I. AERO SERVICES LTD.
14 South Wharf Road, London, W.2
Cables : ZAERO, LONDON

Telephone: AMBassador 0151/2

A.R.B. Approved Stockists

RETAIL BRANCH: 85, TOTTENHAM COURT ROAD, LONDON, W.1
CATHODE FOLLOWER VALVE

AN/AMT-II RADIO SONDE
Complete transmitter designed to transmit signals in the
Measurements range: pressure

1,060 to 5 millibars; Relative Humidity 15 to 90%;
Temperature -90 to +50°C. Equipment includes barometric switch and measuring device, humidity and
temperature measuring elements, aerial and pressure
calibration chart. Transmitter Circuit consists of Double
Triode 3A5 with one half acting as modulating oscillator,
the other as a buffer, and UHF Triode 5703.
PRICE, brand new
£2 10 0

17 6
One manual supplied free per each six transmitters.
Manual

Packing and postage

6

6

Noise

volts

(Test Set Type 873)
General Purpose Impedance Bridge for 115/230 v. A.C.
operation.
Measurements ranges: 0.1 to 100,000,000
ohms, 1pF to ],000mF: 0.1µH. to 10011. Accuracy 1
to 2% (centre of the rarge) for resistance and capacitance
and 10% average for Inductance. Operating frequency
1,000 c/s. except higher capacitance ranges where measure-

ments are made at mains frequency. Direct leakage
current reading up to 5mA. Polarising voltage from 0

to 500 volts for reforming electrolytic capacitors. Neon
tuning indicator and headsets for balancing. No Zero
Indicator provided.
PRICE, unused and guaranteed
230 pp. £1.

Input
Impedance 100 megohms
The instrument
15 oF.

INSULATION TESTERS

volts, 100 megohms, with built-in four decade resistance

box and ratio arms of .01-.10-1.0-10-100; Selector for
Bridge, Megohma and Varley measurements. Unused
and fully guaranteed
£65 0 0
El 0 0
Packing and carriage
EVERSHED SERIES 2 MEGGER INSULATION
TESTERS, 1,000 volts, 200 megohms, in leather eases,
brand stew
£45 015 00
Packing and carriage
500 volts, 100 megohms in leather case, secondhand.
Fully overhauled
£17 10 0
15 0
Packing and caoriage
EVERSHED SERIES 3 MEGGERS (Wee Meggers).

£13 30 0

£11 10 0
15

0

A.C. Mains.
PRICE
Packing and carriage

Range:

5.5

to 52 me/s. Output 1
microvolt to 100 mV.
Output impedance: 70

and 100 ohms. Internal
modulation. Provision
for External Modulation.
Power supplies.

plete with calibration charts
Without calibration charts
Packing and carriage

230 V. 50 c/s. or 80 v.
1,000 cis.
PRICE, unused, com£12 10 0
£8 10 0
15

0

COMMUNICATI ON
RECEIVERS
ALL AVAILABLE ON H.P. OR CREDIT TERMS,

Completely overhauled to "as new" performance and
with six months' guarantee.
RCA AR -BOLE RECEIVERS
280 0 0
RCA AR -88D RECEIVERS
£85 0 0
HALLICRAFTERS S-27 (28-143 me/s ) £65 0 0
MARCONI CR-100, 60 kc/s.-30 me/s.
£42 0 0
BC -342, 1.5-18 incla
242 0 0
Please write for further details.

WESTON MODEL 155 PORTABLE
MIRROR SCALE A.C. MOVING IRON
AMMETERS

0-150 amps. A.C.

PRICE, new
Post and packing

£350
1

00

00

Frequency Range 100 kc/s. to 20 cries. in six bands.

Oscillator output: .3 to41V; Detector sensitivity at least
10µV at low frequency end, tailing off to 200µV at high
frequency end; The Unit consists of separate Oscillator
and Detector Units mounted in common cabinet. RP
output modulated at 1,000 c/a.; Headphone balanc.na
(null indication).
PRICE, fully overhauled and guaranteed £75 0 0
El 0 0
Packing and carriage

" X " BAND PERFORMANCE
TESTING RESONATOR (ECHO BOX)
B.T.H.

calibrated

fre

from 9,170 to 9,470 me/s.
Graduated Attenuator;
Microammeter
Resistance Indicator; com-

26 1 0 0
10 0

VCR -97
VCR -622

V(aS)
2,000

--

4,000
2,000
4,000
7,000
2,500
1,000

2.000
250

V(a3)
550
575
575

--

15/12/6

ES

ES
ES

40/-

EM
ES
ES

70/ -

25/ 151 -

Bases for 3ACP2, 3BP1, 6CPI
Bases for 5FP7 (Int. Octal)
Packin3 and carriage 2/6 in t

3/6
1/-

inch on " Y " and 70-80 v. D.C. per inch for " X axis. Heater 6.3 v. 0.6 A.
PRICE, new and guaranteed, ONLY
Postage and packing

£7

0

0

3

6

SPECIAL TEST EQUIPMENT
TS -3
TS -12
TS -13

Wave -Wattmeter 2,700-3,400 Mc/s.
S.W.R. Indicator 9,305-9,445 Mc/s.
Portable Signal Generator/Wavemeter 9,305.

9,445 Mc/s.
TS -14
TS -34
TS -35
TS -36
TS -45

Signal Generator 3,200-3,370 Me/a.
Portable High Speed Oscilloscope.
Portable Signal Generator 8,700.9,500 Mc/s.
Power Meter 8,700-9,500 Mc/s.

Signal Generator and Wave/Wattmeter, 8,700-

General Purpose Oscillator 40-3,000 Mc/a.
Slotted Line, 358 Mc/s.-690 Mc/s.
Echo Box 3,140-3,360 Me/s.
TS -118 R.F Output Power Meter, 20.750 Mc/a.
TS -226 Peak Power Meter 405-425 Mc/s.
Type 57 Standing Wave Indicator, 9,100-9,700 Me/s.

and Waveguide Adaptor.
PRICE
£32 0 0
15

Screen coating gives blue -white short persistence and
yellow Icing persistence trace. Average operating conditions: V(a3) 4,000 v., V(a2) 2,000 v., V(al) 360-700 v.
Cut-off voltage 45-75. Sensitivity 80-100 v. D.C. per

9,525 Mc/s

plete with R.F. Cable

P. and carr.

SSP7 DOUBLE GUN ELECTROSTATIC
CATHODE RAY TUBES

TS -47
TS -58
TS -61

0

Details and prices of all the above equipment will be
supplied on request.

SULLIVAN STANDARD WHEATSTONE
BRIDGE
5 -decade Wheatstone Bridge. .1-1.0-10-100-1000 absolute

ohms; Ratio Arms Ratios: .001-.01-.1-1.0-10-100-1000.
PRICE
£85 0 0
CAMBRIDGE SPOT GALVANOMETER, for use with
the above: nominal sensitivity 35-0-35 microamps.
£12 10 0
£2 0 0
Packing and carriage

MARCONI TF-144G SIGNAL
GENERATOR

TYPE 106 SIGNAL GENERATOR

3ACP2
3BP1
5CP1
7BP7A

can also be used as an A.C. Amplifier with a maximum output of 10 volts. Power supplies: 200.250 v

quency dial, graduated

EVERSHED SERIES 1 MEGGER INSULATION
TESTERS, 500 volts, 40 megohms, secondhand, fully
overhauled and guaranteed
£25 0 0
15 0
Packing and carriage
EVERSHED SERIES 2 BRIDGE MEGGERS, 500

Frequency

max.

microAccuracy:

50

better than 3%.

Directly

Packing and postage

level:

TF-582B/I MARCONI OSCILLATOR DETECTOR UNIT

UNIVERSAL IMPEDANCE BRIDGE

500 volts, In leather case
250 volts, in leather case

Vial)

Voltage Range: 100 microvolts to 200 volts in
steps.
Frequency
six
Range 300 c/s. to 200 Kele.

range of 395-406 mcls. range audio modulated at 10
tp 200 c/s., modulation frequency depending on the
magnitude measured.

CATHODE RAY TUBES

VOLTMETER

TRANSMITTERS

Frequency Range 85 keys to 25 mole.; Output 10.

to 1 volt; 200-250 v. A.C. mains power supply or battery
operation. Complete with mains lead and output lead

with Dummy Aerial.
PRICE
Packing and carriage

285
00
El 0 0

STANDARD WAVEMETER No. 2
Laboratory Standard Wavemeter covering a range
0.5 kc/e. to 10 me/s. on fundamentals and up to 300 me/s.
In harmonics. Generation of any frequency from 0.5 kc/s.
to 10 mr/s. with accuracy of 1 in 10. } 10 c/s.; Generation

of any kcis. from 2 ke/s. to 10 me/s. with accuracy of

10.. Output signal amplitude 0.2 to 0.3V. Decade tuning.
Mains operation. PRICE
£280 0 0
Packing and carriage
£5 10 0

KLYSTRONS AND MAGNETRONS
Klystrona:
417A (2K41), 9.1-11.3 centimetres; Output

25 railliwatts

22

Packing and postage

723A/B, 8703-9548 me/s.

Packing and postage
Magnetrons :

AUDIO

OSCILLATORS

Resistance tuned
Oscillator with a frequency range of 35 to 35,000 c/s. In
three ranges. Max. output 1 watt into 500 ohms with
distortion not exceeding 0.5%. Output Is not metered.
Power Supplies 115 v. A.C.
PRICE. new. fully guaranteed
£28 0 0
15 0
Packing and carriage
HEWLETT PACKARD MODEL 205AG. Resistance
Tuned Oscillator with a frequency range of 20 cis. to
20 kc/s. In three bands. Output 5 watts into 50, 200,
600 and 5,000 ohm, with distortion not exceeding 1%.
Output Meter, Input Meter; Calibrated Attenuator.
PRICE, fully overhauled and guaranteed £85 0 0
01 0 0
Packing and carriage
LO -59 B.S.R. AUDIO OSCILLATOR, Frequency range
0-16,000 c/s.; Maximum Output 0.5 Watts into 600 ohms.
Output. Meter, Tuning by mealis of two dials. Power
Supplies 230 v. A.C.
PRICE, folly overhauled and guaranteed £30 0 0
121.
0 0
Packing and carriage
HEWLETT PACKARD MODEL 200A,

SPECIAL UHF AND EHF RECEIVERS
AN/APR-4 Search Receivers. Frequency Range 40 to
2,000 me/s. Panoramic Adaptors type RDO available.
AN/APR-5 Search Receivers. 1,000-6,000 me/a.
R-1294 Receivers, 500-3,000 me/a.
R-1619 Receivers 1,250-5,000 me/s,
Prices and details on application.

0

6

0
0

£3 10

5

0

2.186, 9003-9138 me/s., 14 kW,

£8

5J29, 770 me's., liquid cooled, 150 watts
Packing and postage
5J30, 375 me/s., liquid cooled, 150 watts
Packing and postage
QK59. QK60, QE61. 10 cm. band
Packing and carriage

07 06

£3

0

£2

06 00

£2

0

0

6

0

Packing and postage

5

0

0

EXPORT ONLY
SCR -522 Transmitter -Receivers and complete installa
Dons, for Airborne or Ground Use.
WIRELESS SETS No. 38 Mk. M, incorporating Crystal
Calibrators.

four -channel crystal controlled Aircraft
Transmitters, 100-124 me/s., or 100.146 me/a.
Details and prices on application.
BC -950-A

UHF PORTABLE TRANSMITTER RECEIVERS
RT-159 /U RC -4.

Pocket Size Handle -Talkies, two crystal channels (125
and 250 me/s. bands), powered by Mercury batteries.
PRICE, new and complete with Mercury Battery £35 ea.
15 0
Packing and carriage
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5,000v. INSULATION TESTERS

Output voltage 05,000 v. A.C. or D.C.

Fidelia

continuously variable
from zero.
Output current 5 milli amp. max. for D.C. 10
milliamp. max. for A.G.
Voltage indicator meter
for both A.C. and D.C.
Voltage reading drops
to zero and Magic Eye
closes.
5,000v. Insulation Testers
Voltage indication by Magic Eye.
Power supply 200-250 A.C.
Dimensions 18 x 18 x I3in.
Weight 301b.

Our present range includes;
Fidelia Major AMIFM tuner unit with pre -amp.,
tone controls, etc., R.F. stage on all wavebands,
variable selectivity, etc. Price 22741-, or with
the Major amplifier, £421141-.
Price f15/5!-.
Fidelia Imperial, VHF tuner.
or with pre -amp. and tone controls, £19.
Fidelia Preeitoo, switched VHF tuner. Price
214/61, or with pre -amp. and tone controls. ElEt
Fidelia Major amplifier, £18.

EL

2

AMHIIRST

ROAD
CLIFFS

NTEr.LBSCriOgMhtBonE.

RO

A.

Tel.,

Electric Motors.

Peocidinuen

3136

LOUDSPEAKER
ENCLOSURES

AND
AMPLIFIER CONSOLE CABINETS

A. DAVIES & CO. (Cabinet Makers)

3 PARKHILL PLACE loft Parkhill Road),
GULLIVER 5775
LONDON, N.W.3.

Few minutes walk Belsize Park Underground

MALVYN ENGINEERING WORKS
-Engineer, to Flit &lio and Electron ir Industries Manufacturers of: Chassis, Small

Pressings, Machined Components,
Wiring and Mechanical Assemblies,
to specification.
Single and Production Quantities.

7, CURRIE STREET, HERTFORD, HERTS.
Telephone : Hertford 2264

REPANCO MINI -3
A new local station pocket transistor
Radio

RESISTANCE WIRES
EUREKA -CON STANTAN
Most Gauges Available

SMALL ORDERS PROMPTLY DESPATCHED

B.A. SCREWS, NUTS, WASHERS,
soldering tags,

POST RADIO SUPPLIES
33 Bourne Gardens, London, E.4

Electrolytic 32-32MF 350 v. wkg.

out at 2.5A £9, post. 20/-.
Transformers. 210/250 v. in. 275-0-275 v.

Phone: CL1ssold 4688

Tel.: 62572
Wholesale Enquiries and Export:

REPANCO LTD.,
O'Brien's Buildings, 203-269,
Foleshill Rd., COVENTRY.

50

mA. 6.3 CT. 3 A. out 17/6. 210/259 in. 300-0-300 v.
I25MA 6.3 CT 2A. 6.3 CT. 2.5A 5 v. 2A. out 22/6.
220/240 v. in. 250-0-250 v. 250MA 4 v. 6.34A.
4 v. 6.3 v. 4 A. 4 v. 6.3 v. BA. 4 v. 6.3 v. 3.5A 32/6.
Postage 3/- in the El on all.

Pots 10K, 10k Wire, 2.5K 2m. 25K Lin and Log.
.05/.25M 3/- each, post. 6d. Tygan Fret 2/- sq. ft.

FERROGRAPH RECORDERS
Tandberg Stereo, Harting, etc.

Personal Recordings
Transformers Step Down.
200/250 v. in 30 v. 100 watt out 17/6, post. 2/-.
Tape to Tape,Disc Service
200/250 v. in 110 v. 100 watt out 17/6, post. 2/-.

200/250 v. in 110 v. 3.04 amps. out E4/10/-, post.5/-.

HARRINGAY SUPPLIES

345 HORNSEY ROAD, N.I9

GRIFFITHS
2 4- 2 5

(Recordings)

HANSEN

LTD.

Foley Street, London, W.I
Mus eum 2771

ARC 4107

HOLE SAWS

Bulk purchase enables us to offer set of 7 hole

saws from I" to 2/" with 4" pilot drill, fits any

A. K. & L. G. SMITH LTD.

cabinet, chassis and panel work.

Electrical & Electronic Apparatus

type of electric drill. Suitable for wood, metals,
plastics, etc. 18/6d post 1/6d. Many uses for

K.E.P. PRODUCTS LTD.
Ashmead Road, London, S.E.S.
Suppliers of tools and electrical equipment to

leading airways, electricity boards, schools, local

councils, etc. -Send for catalogue No. 523.

AMATEUR RADIO
CALL BOOK 1960
3'6

by R.S.G.B.

Postage 6d.

Stereo and Hi-Fi as a pastime by Gardner.

RADIO EXPERIMENTAL
PRODUCTS LTD.,
33 Much Park St., COVENTRY

TRADE SUPPLIED

SEND STAMP FOR LIST

Condensers.
3/-, post 6d..

World Radio Handbook 1960 by Hans

Send Now!
I/6d. (post free) for
easy wiring plans, instructions and
price list.
Mail Order and Trade:

rivets,

eyelets and

EBONITE and BAKELITE PANELS.
TUFNOL ROD, PAXOLIN TYPE COIL
FORMERS AND TUBES, ALL DIAMETERS

240 v. Ph. I. 6/10 H.P.
Post 10/-. 115 v. 1/6 H.P. 3,000
R.P.M. E3/10/-, post. 10/-.

Size Sin. x 3*in. x Ilin.
Dual Ferrite Aerials.
Loudspeaker reception.
Regenerative RF Reflex Circuit.

MANGANIN

NICKEL -CHROME

960 R.P.M. ES/5/..

Long and Medium Waves.

Tel.: 40594

ENAMELLED, TINNED, LITZ,
COTTON AND SILK COVERED

Rectifier Units. 240 v. A.C. in 100/120 v. D.C.

SUSSEX.

BPMENT+

Tape Recorder or Gram Unit cases size I6in.
x 181 in. x 144in. Walnut 35/- each, carriage 5/-.

Full details willingly on request.
for postage is appreciated.)

111

Made for flash testing and for the measurement
of the breakdown voltage of electrical components and insulation. A spring -loaded switch
is fitted in the test prod which keeps the 200/
250 v. supply switched off. Original cost £75
Our price brand new in fitted transit case
£24
LIMITED QUANTITY ONLY

COPPER WIRE

Johansen. Postage If-.

15/6

Postage If-

15/ -

Postage 1/-

10/6

Stereo Hand -book, a new book by Briggs.

Principles
by Camies.

of

Frequency

Postage 1/-

Modulation

Postage 6d.

If-

SUPPLY

7-14 DAYS

a complete range of moving coil moving iron -electrostatic -thermo-

couple -also multirange metersmeggers-pyrometers and laboratory
test instruments, etc.

premises, and replacements supplied from our

8/6

6/ -

I8/-

Brimar Valve and Tele Tube Manual
No. 8. Postage 8d.
6/ Radio Valve Data by Wireless World.
Postage 8d.

5/ -

If-

24/.

Building the Amateur Station by Berens.
Postage

CAN

WITHIN

All to B.S.89

The Oscilloscope at Work by Haas. Postage

WE

Instruments tested and standardised on our

Servicing Transistor Receivers by Pettit.
Postage 6d.

-METERS-

6/.

Circuits for Audio Amplifiers by Mullard.
Postage 10d.

Sub Assemblies, etc.
38 Nunhead Lane, Peckham, London, S.E.15
Telephone: NEW Cross 7325

21/.

Short Wave Receivers for the Beginner
by Data.

Manufacturers of: -

stock.

REPAIRS
Delivered 7-14 days
Our skilled craftsmen carry out re-

pairs or convert any types and makes

of single and multirange meters.

Where desired repairs are accepted on contract.

UNIVERSAL BOOK CO.

THE V.Z.

12 LITTLE NEWPORT STREET
LONDON, W.C.2 (adjoining Lisle Street)

9, NEWPORT PLACE, LONDON, W.C.2.

ELECTRICAL SERVICE

Telephone: GERrard 4861.

(Retail 2613)
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Wireless World Classified Advertisements
Rata 9/. for 2 lines or less and 4/0 for every additional
one or part thereof average lines 6 words. Box Numbers

2 words plus 1.1-. (Address replies: Box 0000 cio "Wireless

COMPONENTS -SURPLUS AND

When you buy

SECOND-HAND

VALVES, new and used, from 1/6 each; all

World" Dorset House, Stamford St., London, S.E.1.). Trade
Discount details available on application. Press Day March
1960

issue, Thursday, January

accepted for errors.

guaranteed, all types components cheap,
radio, television books; lists free. -Hamilton
Radio, 237 Sedlescombe Rd., N., Hastings. [0212

28th. No responsibility

WARNING
Readers are warned that Government surplus
components and valves which may be offered
for sale through our displayed or classified

columns carry no manufacturers' guarantee:
Many of these items will have been designed
for special purposes making them unsuitable
for civilian use, or many have deteriorated as a
result of the conditions under which they have
been stored. We cannot undertake to deal with
any complaints regarding any such items pur-

High Fidelity

Marlborough Yard, N.19.

[0182

RECEIVERS AND AMPLIFIERS
SURPLUS AND SECONDHAND
etc., AR88, CR100, BRT400
HRO
Rx's,
G209,
S640, etc., etc., in stock. -R. T. &
I. Service, Ashville Old Hall, Ashville Rd.,

London, E.11.

Ley. 4986.

. . . you are buying a product backed by considerable technical resources, with an unrivalled

reputation amongst Hi-Fi enthusiasts. Many
Partridge Transformer Types have been specified
as suitable for designs by leading audio engineers

and authorities. Some examples are illustrated.

SECONDHAND

ROTARY transformers D.C. to A.C. 100/110
volt D.C. input, 230 volt 50 cycle singlephase 200 -watt output; weight approx. 100lb;
ideal all A.C. equipment from a D.C. supply; P4014
all brand new but slightly store soiled £10
each, plus 15/- part packing and carriage.- Distributed Load.
Waltons Wireless Stores. 46-49, Stafford St., "C" Core Construc[0101
Wolverhampton.
tion. Price

TEST EQUIPMENT -SURPLUS AND

P5203

Mullard 20 -watt
Amplifier.
Price

96/-

98/6

mechanisms

and
AVOleather case, as new, cost £65;multi,
£50 o.n.o.

Frensham 396.

F8912

MEGGER insulation testers, unused, 500 volt,
constant pressure, by Evershed & Vignoles; £30 each. -H. H. Bradford, Ltd., Ramsey, Harwich, Essex.
[8892
TELEVET with manual and circuit diagrams,
18 months old, fully guaranteed; for quick
sale, £45, o.n.o.-Apply Ambrose, 22, Market
St., Pembroke Dock.
18879

[0210

bought, sold, exGLASGOW.
changed, -Recorders
cameras. etc., exchanged for
recorders, or vice versa. -Victor Morris, 406,
Argyle St., Glasgow, C.2.
[0201
" UROICA " RECORDING STUDIOS (Est.
1949) -For the better class tape recorders
for industry, research. music and private use:
Ferrograph, Brenell, etc.; complete recording
service; music for industry; tape/disc.-31, Peel
St.,Eccles, Manchester. Eccles 1624. Studio
Director, Thurlow Smith, A.R.M.C.M.
10122

SPECIAL purchase!-1,800ft Agfa-Wolfen L.P.
tape on 7in spools, only 32/6; 1.200ft Tin
Ferrotape, 26'6; P. & P. 1/6; send for complete list of tape bargains (including American
Audio tape, BASF. etc.) and list of new and
second-hand tape recorders. -E. C. G. Kingsley
& Co.. 132, Tottenham Court Rd., London, W.I.

T D5874

"HFN"

oscilloscopes,
output
generators,
SIGNAL
meters, wave voltmeters, frequency meters, P4076

multi -range meters, etc., etc., in stock. -R. T. Baxandall
& I. Service, Ashville Old Hall, Ashville Rd., Amplifier.
Price

Stereo Amplifier.
Price
5 -watt

Eus. 6500.

52/6

chester

P4133.
P4131

job, some are new and some are slightly used;
approx. cost from nillard £120 each, can offer
complete with cards and cabinets at £35 each;
carriage and packing £3 extra. --Davidson Engineers (M/cr). Ltd.. Irkdale St., Smedley Rd..
Cheetham Hill, Manchester, 8. Tel. Collyhurst

Mullard Stereo
I

(7 watts per Channel)
Price

[0025

TAPE RECORDING, ETC.
1)10 ENDEZVOUS RECORDS offer comprehen-

11. sive 78/LP tape to disc recording facilities.
-Leaflet from 19 Blackfriars St.. Man-

36/ -

nets; these machines are standard units and Mullard 10 -watt
have come from a Government factory and Amplifier.
60/were ordered for a discontinued Government Price

[8829

3.

Easysplice tape splicer, 3/9,
SPECIAL
p. & p.offer,
6d.; makes tape splicing easy and
accurate.-Easysplice. 30, Lawrence Rd., Ealing.

52/6 TAPE to disc recording: Microgroove LP [8893
from
27/6. 78 r.p.m. from 11/-, also 45 r.p.m.:

UNDOUBTEDLY

THE BEST

[8890

NEW COMPONENTS

but cost no more !

NEW miniature printed components: Resistors
6d., post 3d.; TV alternators 2/6d. -Ray,
[0324

48 -hour service; s.a.e. for comprehensive leaflet
to. -A. D. Marsh, " Derov " Sound Service,
Little Place, Moss Delph Lane, Aughton, Ormskirk, Lanc,
Aughton Green 3102.
[8651
in Leeds!
Tape/disc, all
SOUND
recording
speeds;
tape recorder hire; studio with full
mixing and editing facilities: call or write for
further details. -Sound Recording & Equipment
Hire, 21, Wide Lane. Leeds 2.

brand new Wright & Wealre vibrators, All Partridge Transformers are available for
20n
L/ type NS/2V.. lot at 5/- each. -Taylor immediate delivery. If you have any difficulty,
Electrical Instruments, Ltd., Montrose Ave., post the coupon for illustrated brochure and
[8910 name of your stockist.
Slough. Tel. 21381.
inserts with excepCRYSTAL
tionally microphone
high output. (Cosmocord Mic 6.)
Guaranteed newly made and boxed, 15/6 post Partridge Transformers Ltd.
free. -Radio -Aids, Ltd., Dept. W.29, Market
[0213 Roebuck Road, Chessington, Surrey
Street, Watford, Herts.
TURRET TUNERS, brand new, famous make,
12 channel, coils 1 to 5 and 8/9 fitted, I Please send to address below name and ad34/38 m.c.s., complete with P.C.F. 80 and ; dress of my nearest Partridge stockist. Also
P.C.C. 84. circuit diagram included, £1/17/6 I literature on standard range of transformers.
p. & p. 3/6; discounts for quantities; cash with
order. -South Supplies (Electrical), Ltd., 95. I Name

Leeds 26192.

[0827

AMAZING value: Philco Shortwave Car Radio IAddress
converters, originally £10. to fit any existing Oar radio and add 6 extra wavebands,
16 -19 -25 -31 -49 -metre bands,
also standard
broadcast, 6/12 volts, compact under dash
mounting, chromium control panel with 6 press
buttons, complete all fittings and instructions.
Representative: M. SWEDGAL,
easily fitted; 45/-, post free; each instrument 258 U.S.A.
Broadway, New York 7, N.Y. Tel.: WOrth
brand new with Mullard valves. -Tomlin, 127.
2-5485
Brockley Rise, Forest Hill, S.E.23,
[8878

L

[8887

TAPE/DISC/TAPE transfer editing, copying;
if quality and durability matter (especially
with LPs from your precious tapes), consult
Britain's oldest transfer service; every new
tape recorder is supplied with a 2 -year service
guarantee; latest American, Belgian, German
tapes available at competitive rates. -Sound
News Productions. 10, Clifford St.. London, W.1
10192
Reg. 2745.

I

Old Kent Rd.. London. S.E.I.

for

GRAMOPHONE AND SOUND EQUIPMENT SURPLUS AND SECONDHAND
NEWS will send you the list of
SOUND
demonstration and little used equipment
offered for sale in February on receipt of a
s.a.e.-See also " Tape Recording," etc.,
column.
10194

SECONDHAND
electronic meter. 10Kv

4 Dalton Avenue, Whitefield, Manchester.

recording

Callers by appointment only.

DYNAMOS, MOTORS, ETC. -SURPLUS AND

1610.

Acos, Grampian, etc. All tape and accessories.
Audio service department and recording studio.
HIRE purchase facilities available.
LAMBDA Record Company, Ltd., 95, Liverpool Rd., Liverpool, 23, Great Crosby 4012.

[8404

LOUDSPEAKERS WANTED

F
valve testers, each machine complete with
5 to 600 test cards in series and in metal cabi-

matic, Dulci-Harting, Amplifiers and tuners:
Leak, Quad, R.C.A., Dynatron and Dulci;
Microphones:
Reslo, Lustraphone,
Philips,

disc

[0053

London, E.11, Ley. 4986.
[0056
OR sale, 50 Mullard high-speed automatic

10334

EQUIPMENT

CINE-VOX
L.P. or standard operation from 3Ogns.56gns.; also complete tape -disc or direct channels from 50gns.-112gns.
DEMONSTRATIONS can be arranged in London. -For full details write to K.T.S., Ltd.,
" Coplow." Park Pd., Braunton, N. Devon.

LTARTLEY-TURNER speakers, 2 wanted, 4
.12 coils, type 215, in good condition; write
stating price for 2 (or 1). -Thomson, 131, High
St., Dunfermline.
[8882

-Mayfield, Rowledge, Surrey.

Tid. 5394.

NEW GRAMOPHONE AND SOUND

Ferrograph,
Vortexion,
TAPE
Brenell, Telefunken, Truvox, Refiectograph, and M.S.S.
TAPE decks: Wearite Brenell, Truvox, Brad-

Output Transformers

NEW RECEIVERS & AMPLIFIERS

Ltd., 28, Brockley Cross, S.E.4.
recorders,

chased.

chassis, 6w output with 2
AM/FM
stereo
speakers;
only £20. -Bel Sound Products,

MAGSLIPS at low prices, fully guaranteed,
3 in Receiver No. 5 (AP 108611, 50v.
50c/s, unused, each in tin. 35/-, post 2/1;
large stocks of these and other types. -P. B.
Crawshay, 94, Pixmore Way, Letchworth,
''erts. Te' 1051
[0087
BREAKING hundreds of TVs for spares, all
makes; LOPTs from 25/-; scan coils from
17/6; valves from 3/6; tested; also large stocks
of new TV components; send requirements for
immediate quote and our new lists.-T.C.S..

FOR

SALE AND WANTED
ADVERTISEMENT FORM
TURN TO
PAGE No. 187
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AERIALS

EXCLUSIVE OFFERS
* Trylon Lattice Ladder Towers, 50ft. high £60 0
* 5511. 21 -in. dia. Steel Tubular Masts ...
£50 0
* R.201 Triple Diversity Receivers
£125 0
* Ferranti 7kVA Automatic Voltage
Regulators
236 0
* T-1131 Transmitters
£35 0
* Creed 8B Tape Printers, new
£35 0
* 7tt. R.C.A. Cabinets for 191n. panels
£12 10
* Westinghouse 30 kV, 100 mA, Cabinet
Rectifiers variable from 2kV
£75 0

* 25ft. Self-supporting Plymold Tripod
Masts

£7

0
0

£8

0

E5

* AN TRC-1 Aerial Arrays

* AM-S;TRE-1 250 -watt Amplifiers

£7 10

* RA -87 Teletype Rectifiers
* REC-30 Teletype Rectifiers
* AN/FMD-1 Rawin
* Marconi V. F. Bridges

£12 10
£80 0
£20 0

£15 0

* S +DX Terminals
* BD -01 Switchboards
* DF0-24 Direction Finders
* TC7 Transmitters, 400 watts
* LZ (BC -1277) Signal Generators

£25 0
£27 0

230 0
£75

0

* RCA 5 -element Yagi Arrays, 420 Be. s
£3
* 7511. Plywood Masts, 9iu. dia.
£35
* RCA 25 -watt Projector Speakers
214
* RCA Twin Channel Broadcasting Control £185
* H.T. Power Unit, 3000 v. 0. 5A. in cubicle £25

0

0
0
0
0

* Standard Business Machines, Video type
Tape Recorders 3" tape
£250 0
* 12in, Bowl Deck Insulators
£3 0

* Weston Current Transformers, 50 to
1,000 amperes

£17 10 '

* Dynatron Nuclear Scalers and Power
Units

£25

0

* Western Electric Twin Circuit V.F.

*

Ringers with sub -cycle
t13.T ower Supply, 7,500 v.3.5 amps
cubicles.

260 0
2250

0

£130

0

* E.H.T. Power Supply, 1,600 v. 5 amps.
in cubicle

* Western

Electric

Radio

Teletype

£75 0

Terminals

£27 10

* Avtron Aircraft Systems Teeters

* Sole 2 kW, Constant Voltage Transformers

£18 0

AERIAL EQUIPMENT, Whips, Beams and Microwave. Poles and Masts up to 150ft., 70 different types
in stock.

RECEIVERS from 15 Kc/s to 650 Mc/e, 60 kinds
available.

50 types, Mobile and fixed up to \

TRANSMITTERS,

3 kilowatts.

CABINETS and RACES, American and British. open
and closed, 30 patterns from 12in. to 9ft.
POWER SUPPLIES, Over 100 varieties giving up to
30.000 volts from standard and off standard inputs.
TRANSFORMERS, 300 patterns in stock of all sizes
to 15 kVA for power and 5 kW for Radio, Audio and
Modulation up to 2 kW also, lists available.
TELEGRAPH and TELEPHONE APPARATUS of all

kinds Include Printers and Perforators for Morse.

6, 6, or 7 unit, also Transmitters and Converters and
Carrier and Channelling equipment, Filters, Repeaters
and Power supplies for all the above in British and
American versions.

40 -page List of over 1,000 items in stock available

-keep one

by

YOU.

RELAYS and CHOKES, 12 tons of American post-wa

just arrived-a pleasure to use and look at-ask fo

special list-others in stock include Miniature, Polarised Post Office, aircraft, Control and Starting Relays

Chokes, open and potted, vary from one inch mu
metal to 100 -amp. power types-list available.
NUCLEAR
GEAR-includes Scalers, Counters,
Registers, Ratemeters, Dosimeters, Probes, Monitors,
etc. Special list on request.
TEST EQUIPMENT, 200 different items of British

and American test gear and hundreds of types of
Meters available.

We have a large quantity of "bite and pieces" we
cannot list-please mad us your requirements as

we can probably kelp-all enquiries answered.

P. HARRIS
ORGANFORD

-

DORSET

WESTBOURNE 85051

MAKE your own aerials, save LCLL's, T.V.
aerial manufacturer offers do it yourself
kits, 50 components include castings, pressings,
mouldings, tubes, brackets, can be utilised to
make 100 different models. T.V., V.H.F., amateur; brochure gives full illustrations, element
dimensions and prices.
THE Richard Maurice Equipment Co., Portsmouth Rd., Cobham, Surrey. Cobham 3239.
[8663

VALVES

VALVE cartons by return at keen prices;
send 1/- for all samples and list.-.7. &

INVEST

THIS
YEAR

A., Boxmakers, 75a, Godwin St., Bradford 1.
RECLAIMED valves, Mullard listed and[ perfeet, huge stock every type; price 5/- plus
6d postage each; delivery by return.-Lewis,
57, Chalford Walk, Woodford Green, Essex.

IN THE

VALVES WANTED

LONG

[8884

NEW valves wanted, any quantity, best cash
price by return.-Stan Willetts, 43. Spoon

West Bromwich, Staffs. Tel. Wes. 2392.
[8547
valves British or American,
ALL
types of and
receiving; keenest cash
transmitting
prices paid. What have you to offer?-Write
or call Lowe Bros., 9a, Diana Place, Euston
[8494
Rd., N.W.1. Tel. Euston 1636-7.

Lane,

WANTED, EXCHANGE, ETC.
APROMPT cash offer for your surplus brand
new valves, speakers, components, test

instruments, etc.-R.H.S., 155, Swan Arcade,
[0190
Bradford, I.
WANTED, all types of communications receivers and test equipment.-Details to
R. T. & I. Service, Ashville Old Hall, Ashville
[0163
Rd., London, E.11. Ley 4986.

URGENTLY wanted, manuals or instruction
books, data, etc., on American or British
Army, Navy or Air Force radio and electrical
equipment.-Harris, 93, Wardour St., W.1.
[8880
Gerrard 2504.
WANTED, good quality communication RYS
tape recorders, test equipment, domestic

BEST

TERM

GOOD SOUND SECURITY
One which pays regular high dividends
in
pleasure with many bonuses-

DUODE.

Apart from the enjoyment which comes
from Duode's crystal clear, full range
naturalness, there
manent value.

its

is

unique per-

Any Barker or Duode unit bought since
1948 can be fitted with a new 1960 type

radios, record players, amplifiers, valves, components, etc., estab. 18 years-Call, send or
'phone Ger. 4638, Miller's Radio, 38a, Newport
[8563
Court, Leicester Square, W.C.2.

assembly, bringing it right up to date,
at a very moderate cost. And any Duode

stocks of televisions, tape recorders, radios,
amplifiers and domestic electrical appliances
of every description, substantial funds available.-Spears, 14, Watling St., Shudehill, Manchester. Deansgate 7705 (3 lines). Bankers:
[0216
Midland Bank, Ltd.

today to:-

PROMPT cash for the purchase of surplus

REPAIRS AND SERVICE

BOULTONS OF BRADFORD.
LOUDSPEAKER, pressure unit and microphone
repairs, DCB cone assemblies and field coils in
cartons; service and satisfaction guaranteed.D. C. Boulton, 134, Thornton Rd., Bradford, 1.
[0171
Tel. 22838.
MAINS transformers wound to any specification.
comPlete overhauls; firstrkmanship; fully guaranteed.
F.M. ELECTRIC Co., Ltd., Potters Bldgs.,
Warser Gate, Nottingham. Est. 1917. Tel.
54898.

y.- 0

oudspeaker Service. Sonic House. Shipton
[0230
on Cherwell, Oxford.
WE undertake the manufacture of transformers singly or in quantities to any
specification; all work guaranteed for 12
months.
LADBROKE Rewind Service, Ltd., 820a,
Harrow Rd., London, N.W.10. Tel. Ladbroke

0914.

to

any

bought today will be equally up to date
ten years hence.
If

you want good sound value, write

DUODE Ltd.
24 Dingwall Rd., Croydon, Surrey

HANDBOOK OF ELECTRONIC
CONTROL CIRCUITS
With this comprehensive compilation of
over 250 electronic circuits, each complete with values of components, in-

dustrial electronic and design engineers
have a carefully selected
extreme usefulness.

reference of

by J. Markus.

66/.

Postage 2/-

specification.

TRANSFORMERS
Singles, rewinds, small or large batches;
quick and efficient service, competitive prices,
estimates by return of post from:
MESSRS. Newthan & Son, 1, Grove Crescent,
[0330
South Woodford, E.18.
to
B.B.C.,
TRANSFORMERS.-Suppliers
X I.T.A., and leading radio manufacturers,
single or long runs, prompt delivery, home and
export, rewinds to all makes.
FORREST (TRANSFORMERS), Ltd., Shirley.
Solihull, Warwicks. Tel. Shi. 2483.
[0128
cones fitted fields and
SPEAKER
repairs,
clock coils
wound, guaranteed satisfaction,
prompt service. -L. S. Repair Services, Pluckley,
Ashford, Kent.
[022 3
MISCELLANEOUS
all types cabinets, chassis,
METALWORK,
racks, etc., to your own specification,

capacity available for small milling and capstan work up to lin. bar.
PHILPOTT'S METAL WORKS, Ltd., Chapman
St., Loughborough.
[0208
PAINTS- CELLULOSE. ETC.
DANL, recognised for many years as the
unique, one -coat black crackle finish,

brush applied, no baking; available by post in
1/8 pint cans at 3/9 from: G. A. Miller, 255,
Nether St., London, N.3.
[0260
CAPACITY AVAILABLE
to the industry.
ELECTRONICS
engineers
Production with
100% inspection.
RADIO -AIDS. Ltd., 29, Market Street, Watford (25988), Herts
[0214
coil winding and
ELECTRONIC
machining; assembly,
A.I.D. approved.-Bel Sound
Products, Marlborough Yard, London, N.19.
Tel. Arc. 5078.
[0815
WORK WANTED
of electronic and V.H.P.
ASSEMBLY,
wiring
equipment; prototypes; high standard of
work-Electronic Service, 4, Ashmead Rd..
London, S.E.8.
(8881

STEREO HANDBOOK by
Briggs.

10/6.

G.

Postage 1/-.

A.

MODERN OSCILLOSCOPES AND

THEIR USES by

J.

H.

Ruiter, Jr.

40/, Postage 1/6.
MODERN
TRANSISTOR
CIRCUITS by J. M. Carroll. 66/, Postage
1/6.

STEREO & HI-FI AS A PASTIME
by D. Gardner.

15/, Postage 1/-.

TRANSISTOR A.F. AMPLIFIERS
by D. D. Jones and R. A. Hilbourne.
21/-.

Postage 1/-.

RADIO VALVE DATA, 6th Ed. Com-

piled by " W.W." 5/,
1960

Postage 9d.

cataloge I/-.

THE MODERN BOOK CO.
19-23 PRAED ST.,

LONDON, W.2
BRITAIN'S LARGEST STOCKISTS OF

BRITISH AND AMERICAN TECHNICAL
BOOKS

PADdington 4185. Open 6 slays 9-6 p.m

-
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SITUATIONS VACANT
LONDON COUNTY COUNCIL.
NORWOOD Technical College, Knights Hill.

aesesAoity

S.E.27, require (a): 2 Grade B assistants; (b)
lecturer; each to conduct classes in one or more
of branches covered by department which offers

full-time courses in telecommunication and
electronics, radio operating and radar, with
part-time courses which also include radio and
TV servicing, TV technology and other specialist
subjects.

STEREO -TWELVE CHASSIS

36 GNS

Grade B assistants, good qualifications
WIDE FREQUENCY RANGE-LOW FOR
required; appointments temporary in first instance.

DISTORTION AT ALL POWER LEVELS BURNHAM F.E. salary scale (men) within the
range £738 to £1,486; commencing and final
salary depending on age, qualifications and
experience.
FOR lecturer, certain administrative responsibilities entailed; appropriate high academic
qualifications and/or good specialist experience
required. Salary scale (men) £1,370X£35 to
£1,550 plus London allowance £38 or £51.
Possible entry to scale above minimum for

- HIGH FIDELITY -

specially approved experience.

MAXIMUM RELIABILITY LOW COST APPLICATION forms

(foolscap s.a.e.)

from

Principal at College, to be returned as soon as
possible.

(2694)

[8875

The most complete unit yet produced for stereo
giving 6 watts high fidelity push-pull output on
channel, 12 watts total. Full VHF, medium
FRUSTRATED due to lack of scope for their each
long wavebands. Stereo and monaural
abilities or lack of prospects for future advance- and
ment, are invited to discuss the openings which inputs for records, tape and radio and outputs
exist for them in the field of technical publica- for stereo and monaural tape recording. Comtions with a national organization. Experience prehensive matching for all types of crystal
in one or more of the following fields -is de- pick-ups. The perfect basis for a complete
sirable. Radar systems, Guided Weapons, Microreproducing system or for a complete
wave techniques, Pu.se circuitry, Instrumenta- monaural
tion,
Preference will be given to those stereophonic system now or later.
GO Ahead Electronics Engineers.

GILSON
TRANSFORMERS
are
and

designed, built
tested to the

best modern stand-

ards with fully paper interleaved coils and
rigid selection en-

sures that all materials used are compat-

ible with our vacuum
varnish impregnation
process.

STYLE
SIM

applicants possessing formal qualifications
(B.Sc. H.N.C. City and Guilds Telecomms.
etc.) A good general standard of education is
essential. This is a field in which Ability and
Enthusiasm are well Rewarded by a Four
Figure Salary. Also required first-class Technical Illustrators. We can only consider the

STEREO 44 CHASSIS

27 GNS

highest calibre candidate who is used to pre-

paring technical illustrations from orthographic
prints. Vacancies are available in Manchester,
London. Chelmsford and Maidenhead.
YOU are invited to write to Technivision Ltd.,
Braywicic House, Nr Maidenhead, Berkshire.
8
LOUIS NEWMARK, Ltd.. have the following1"
vacancies at their development laboratories
at New Addington, Croydon.
AN engineer or assistant engineer with H.N.C.

or equivalent, and experience in the light
electrical, electronics, electro-mechanical or
or aircraft electrical fields to work on the
development installation and flight test of
automatic pilots for helicopters.
AN engineer or assistant engineer, with a
degree or H.N.C. in light electrical or mechanical engineering and relevant experience, for

A stereo and monaural chassis providing 8 watts

output, 4 watts on each channel, and covering
the full VHF and medium wavebands. Stereo
and monaural inputs for tape playback and all
types of crystal pick-ups and outputs for stereo
design and development work on small mech- and monaural tape recording. Separate bass
inlsms and electro-mechanical devices.
treble ganged controls together with dual
PENSION scheme. Apply in writing, giving and
full particulars to Personnel Officer, Louis New- volume control for ease of balancing.
mark, Ltd., Prefect Works, Purley Way, Croydon, Surrey.
JUBILEE CHASSIS
ART -TIME electronic engineers for LP discc
I° c
cutting, installation work, technical advising, wanted in London.-Box 6677.
III-FT/COMPONENTS salesmen for West End;
.1.1. top salary for right men; permanency.Tel. Manager, Pad. 3271.
DART -TIME advertising and office

28 GNS

8manager911

required by London hi-fi dealers; age immaterial; experience important. -Box 6676.
[0133w

SKILLED chassis wirers are required by
known manufacturer of sound amplifying
equipment. Good all round knowledge and pre-

),,,1 e3131

WORTH WRITING FOR-

vious experience essential. Box 6594.

mains transformers.

applicants, 51/2 -day week.-Box 1757.

[8902

required for
MECHANICAL
Draughtsman
work on designs
of commercial radio and
equipment; write stating qualifications, ex- An AM/FM chassis with nine valves and two
Our new list showing sizes, styles, TV
perience and salary required.-Box 6516. [8888
with push-pull output stage providing
specifications and prices of a very TELEVISION bench and field, engineers re- diodes
watts. Full VHF, medium and long wavequired at all times for vacancies in most 6bands
with
automatic frequency control on
of the British Isles; permanent positions
popular range of output and parts
with highest salaries plus bonus for suitable FM and ferrite aerial on AM. Tape record and

R. F. GILSON LTD.
11a ST. GEORGE'S ROAD
WIMBLEDON, S.W.19
Phone : WIM 5695

TRANSFORMERS FOR ENGINEERS
TECHNICIANS, SCIENTISTS

playback facilities.

[0251

LEE PRODUCTS (G.B.) Ltd., require a Chief
Production Tester who has experience of
staff control. This is a progressive position in
an expanding organisation.-Apply to Factory,
97, Villiers Road, N.W.2. Willesden 6678.
ELECTRONIC Technician; H.N.C. with rE18 8: 8ctronics or exceptional practical experience;
maintenance and operation magnetic playback
systems; geophysical field or playback experience
an advantage. Hayes -Orpington area. Box 6028.

AF208 CHASSIS

22 GNS

See page 60 for details of the new Armstrong
Chassis.

Post this coupon or write for descriptive literature
or call at our Holloway showroom for full demOpen 9-6 weekdays, 9-5 Sats.
onstration.

DEVELOPMENT engineer.-E. K. Cole.i Ltd NAME
Southend-on-Sea, have a vacancy in their
development laboratories for an engineer ex- ADDRESS
perienced in the development of transistorised
radio.-Write, stating age, qualifications and
.

WFC
r8
Ltd., require a junior9
ERIE
RESISTOR,
engineer experienced in protoTROPICAL LIGHTING, NEON, SPECIAL typelaboratory
manufacture, together with a minimum of ARMSTRONG IYTELEVISION` CO LTD.
G.C.E., O.L., in maths., physics and English.
PURPOSE
Warlters Road, London, N.7
-Write, giving full details, to Personnel
Officer, Millora Works, South Denes, Great
Telephone: NORth 3213
experience, to Personnel Manager.

Yarmouth, Norfolk.

18873
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SITUATIONS VACANT

ONDON CENT -RA

RADIO STORES

/

EX -NAVAL SOUND POWERED TELEPHONES with \

Hand Generator calling, and neon Indicator in Iron
clad case aite approximately gin. x 71in. x 7in., 50/-.

SOUND POWERED BREAST MIKE AND HEAD -SET.

No Batteries needed. 25/-.
CARBON TELEPHONE HANDSETS, New.
12/6.
SOUND POWERED INSERTS. Suitable for Transistor

Sets. New. 3/9.

CENTRE ZERO mA. METER. 1.0.1. Suitable for
tuning indicator or galvo. Resistance 75 ohm. Panel
mounting overall dimensions 310. 25!- new and boxed.
AVO UNIVERSAL TEST METERS. Reconditioned
as new, In perfect working order. Model 40 210/1.0/-.

Model Z 29/9/,

311n. P.M. SPEAKER 30 in grey metal cabinet complete with volume control. Very sensitive. Approx.
measurements 51 x 55 x Ilia. Approx. -weight
251b., 25/-.
HIGH-SPEED

ELECTRO-MAGNETIC

COUNTERS.

Ex Govt. 0.9,999, 25/50 v. D.C. Size 4 x 1 x lin.
Single coil 2,3000 or single coil 5000. 18/6.
VENEER TIME SWITCHES, for switching on/off
lighting and power. Reconditioned as new. In iron-

clad cases, 10 amp., 75/-; 15 amp., 85/-; 20 amp.,
B.515/-.

TELEPHONE DIALS.

0-9.

Suitable for inter -office

and factory installations. With fixing mount, fitted
with connecting tags. 21/-.
3 -OHM P.M. SPEAKERS. In good working order,
10M.. 27/6; Sim 9/6: fin. 916; sin.. 11/6.
ELECTRICITY SLOT METERS (1/. in slot) for A.C.
mains. Fixed tariff to your requirements. Suitable
for hotels, etc. 10 A., 84/-; 15 A., 94/-; 20 A., 104/-.
Other amperages available. Reconditioned as new.
QUARTERLY ELECTRIC CHECK METERS.
Reconditioned as new. 10 A., 42/6: 15 A., 52/6; 20 A.,
57/6. Other amperages available.
BALANCED ARMATURE HEADPHONES. Suitable
for crystal sets, 12/6.
LIGHT WEIGHT HEADPHONES.
Low resistance
300 ohm each earpiece. 12/6.
VENEER 8 -DAY CLOCKWORK TIME SWITCHES.

240 volts 1 amp., 31 x 21 x 21in., with key and connecting socket, 27/6.
MOVING COIL HAND MIKE. Type 7. 7/8,
All prices include carriage

23 LISLE ST. (GER.2969) LONDON, W.0 .2
Closed Thursday 1 p.m. Oren all day Saturday

TANNOY PRODCCTS Ltd. Sound Equipment
Designers and Engineers, require personnel
for their Electrical Test Department. Good all
round knowledge and previous exoenence
essential. -Apply Tannoy Products Ltd., Norwood
[8901
Rd., London, S.E.27.

V. K. COLE, Ltd.. Malmesbury, require production testers and inspectors for radar
and electronic equipment Ex -service radio and
radar fitters suitable. Full canteen & welfare
facilities; transport from outlying areas. Applications
Manager.

should

be

made

to

Personnel

[0333

Ltd., Birmingham,

require exROOTES,
perienced radio service engineer with
specialised knowledge of Radiomobile, Ecko.
etc., to operate Mobile Radio Service; good pay
and commissi.n.-Write in first instance to
Service Manager, Rootes, Ltd., 90, Charlotte
St., Birmingham, 3.
[8886

CIOILWINDING.-Senior engineer required to
take charge of design small audio trans:ormers; knowledge of current transistor
practice an advantage; applicant would be required to work at Rickmansworth.-Full details
to Cohn Electric, Ltd., Bury Lane, Rickmansworth.

[8909

VNGINEER for audio design work required
1-4 by small manufacturing Company, West
Essex, should have drive and administrative
ability; experience in public address field an
advantage; ample scope is offered in this appointment. -Write fullest details of experience,
salary required, etc., in confidence, Box 6618.
18905
TV/RADIO engineer (fully skilled). -Expanding organisation (Plymouth) has vacancy
for above average type; familiar all types,
rental business; leadership organising ability
essential; opportunity man with ideas, able
shoulder responsibility; good wages; superannuation scheme; write stating wages and
experience. -Box 6667.
ELECTRONIC engineer required, familiara91:
r8
with auto -electrical circuits; appointment

as development engineer but to be prepared
in early stages to assemble and install equipment; keen brain required but very good prospects for the right man. -Phone for appointment Lan. 4746, or write Box W.W. 520, c/o
191, Gresham House, E.C.2.
18883
SKILLED test equipment engineer required to
take charge of new section, completely overhaul H.P. and V.H.F. signal generators, audio
and R.F. power meters. oscilloscopes. etc.,
etc.; good pay according to qualifications;
Bromley area; write with full details of experience and salary required to -Box No. 6554.

And

NEW BASS REFLEX 42in. SPEAKER.

separate 4in. Tweeter in floor stand walnut
cabinet 22} x 8 x I3iin. by prominent manufacturer. Freq. range 40-15,000. List price
£15115/-. Our price 86/15/-. COSS° R 3 watt
Audio Amplifier Kit with two speakers. List
£9/15/-. Our price 813/2/..
STEREOSOUND SW. STEREO AMPLIFIERS.

In polished cabinet 14} x 6 x Sins. Weight
151b. 12 months' guarantee. 15 gns. P.P.
12 v. D.C. MAGNETIC SWITCH. Cuts out on 2
amp. overload or dead short. 13/6. P.P.

NEW AND BOXED BSR MONARCH UA8
4 -SPEED

RECORD

AUTO

CHANGERS.

200/250 v. A.C. 26/19/6. Carriage 5/-.
OUR FAMOUS TRANSFORMERS.
200/250. Output tapped 3 to 30 v.

tapped 5, 11, 17 v. 5 a. Each

Input

2 a. or

24/8.

P.P.

Tapped 4 to 10 volts 8 amps 52/8.
12/6 volt,
F.W. METAL RECTIFIERS.
1 a. , 7/6; 3 a., 13/-; 4 a., 17/6; 6 a., 27/6; P.P.
TOGGLE SWITCHES DPDT 3/6.
MICRO SWITCHES

Make and Break

5/6.

MAINS TRANSFORMER AND RECTIFIER
giving 12 v. 1 a. D.C. Output 19/6. P.P.
NICKEL NIFE BATTERIES. 1.2 volt. 2.5
amp. Size 3 x
x lin. Practically everlasting.
IV- or 3 for 16/- P.P. 4 for 21/-.
ARMY MORSE KEYS. 3/-. P.P.

LIGHT WEIGHT H.R. PHONES.

17/6.

FULL SIZE H.S. TWIST DRILLS. Set 7 in
wallet
5/-.
All items new and guaranteed

-tin.

RELAYS. We hold large stocks. Any contact

combination and operating coil voltage
supplied from 3/-.
6 v. Relays 4 make 6/-. 2 for 11/8. 3 for 16/,
P.P.
KEY SWITCHES from 3/-.
Lists sent on request. Post orders only to
THE

RADIO & ELECTRICAL MART
29 STATION APPROACH, SUDBURY TOWN,
WEMBLEY, MIDDX.

[8896

TRANSFORMERS
Since 1931 all types, single and 3-

p hs, 6w to 12 KVA, over 1,000,000

during the war, UL Output Transformers.

SOUND SALES LTD.
Works & Laboratories:

West Street, Farnham, Surrey
Farnham 6461

DECCA Navigator Training Department at
New Malden require full-time instructor
to train senior field engineers in electronic

equipment maintenance; excellent prospects for
someone combining technical ability with a
genuine interest in teaching. -Please apply:
Personnel Officer, The Decca Navigator Co.,
Ltd., 247, Burligton Rd., New Malden, Surrey.

RACKS & PANELS

[8918

G.P.O. or customer's specification.

DEVELOPMENT Engineer required by an expending company, with good practical and
theoretical experience of general electronics.
also a working knowledge of sheet metal and
light engineering practice; start position; pension scheme and sick club; write giving full
details and salary required. -Grundy & Partners, Ltd., 3. The Causeway, Teddington, Mid-

SOUND SALES LTD.
Works & Laboratories:
West Street, Farnham, Surrey

All types, open and enclosed, to

Farnham

6461

dlesex.

54 GNS.-"17"

RADIO Technicians required by International[8895
Aeradio, Ltd., for overseas service. Permanent and pensionable posts. Normally tax-free.
inclusive missy in local currency varying with
location. and additional marriage and child
differentials. U.K. leave, free air passages and
insurance. Kit allowance. Qualified candidates
to whom replies will be sent write to Personnel
Officer,

40. Park Ft., W.I.

ODDIE FASTENERS

[0262

TECHNICAL Sales Engineer is required by
the Sales Director of a leading company
marketing television and radio receivers and
other domestic products; sound technical knowledge preferably coupled with commercial experience are basic requirements together with
a pleasing personality and tact in dealing with
executives within
ternally.
IN reply, please

A full specification I7in.
to
West standards now
vision

Receiver

Tele-

Spencer -

available

your Dealers. Remarkable
performance and priced at 54
Gns. only, complete
For Leaflet apply to: at

SPENCER -WEST LTD.
Works,
'Phone: 4908

Quay

Great

Yarmouth,

Norfolk

Grams: Spencer -West, Great Yarmouth

the organisation and exsubmit fullest information

without which your application may have to be
discarded. All applications will be treated with
the confidence that such corresperldence merits
and no references will be taken up without the
applicant's permission. -Write Box 6456. (8877
Exploration Company with
OVERSEAS
world-wideOil
seismic parties offers permanent
career to electronic technicians. Work consists
in maintaining and operating electronic recording equipment under field conditions. Live
generally in camp. Qualification: H.N.C. or
equivalent essential, with practical experience
in electronics. Home leave every two years. Box No. 5829.
[0331
UNIVERSITY
COMPUTING
OXFORD
LABORATORY has vacancy for electronics
engineer, to assist the maintenance of a
Ferranti Mercury computer and ancillary equipment; annual stipend £625-2925, according to
age and experience, for 40 -hour week. -Applications, before 1 Jan., to the Director, University
Computing Laboratory, 9, South Parks Rd..
Oxford.

[8889

THE FASTENER WITH ENDLESS
APPLICATIONS -SIMPLE -POSITIVE
SELF-LOCKING.
MADE IN A

VARIETY OF TYPES AND SIZES.
SPECIAL FASTENERS TO SUIT
CUSTOMERS' REQUIREMENTS.

WIDELY USED IN THE RADIO
INDUSTRY
Illustrated brochure and other information
will gladly be sent on request.
DEPT. "W.W."

Oddie, Bradhury&Cull Ltd., Southampton
Tel.: 55883

Cables: Fasteners, Southampton

FEBRUARY, 1960
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SITUATIONS VACANT
AIRCRAFT radio engineers and mechanics

Enclosures, Equipment & Cabinets
by STAMFORD

required with specific workshop experience
of one or more of the following: VHF. HF/MF,
ADF, ILS, VOR. X band radar: 44 -hr. week.
top basic wages -engineers E16 p.w.. mechanics £14 p.w.; overtime and bonus system in
operation. -Apply in writing, stating experience,
to: Managing Director, Air Transport (Charter), (C.I.), Ltd., 7, Willow Rd., Poyle
Trading Estate. Colnbrook, Slough. Bucks.
GRAM AMPLIFIERS. High sensitivity, 3 watts A VACANCY occurs for a first-class R.F.

NOTTINGHAM

output, separate volume and tone controls,
printed circuit, 59/11.
Post and packing 4/ guaranteed. Size 8 x
x Max. height 5in.
RECTIFIER/STABILISERS for 1.4 v. valves
Midget, 3/-.

Post 6d.

CONDENSERS, 2000 mfd. 6 v.,

NIFE ACCUMULATORS.

1/6.

Midget

Post 6d.
single

2-1 Service Engineer, in the London area; he
must have thorough practical and theoretical
experience in all aspects of his craft, and
preference will be given to applicants also experienced In pneumatics and electronic switch gear; a good. salary and excellent prospects
are offered; apply, stating age, date available,
and giving brief summary of qualifications to
-Box 6541.
[8891

VACANCIES exist for senior and junior
unit, size 3 x 2+ 7 amp. hrs., I/11. Post 1/6.
laboratory engineers to work on sound reDYNAMOTORS. 200 v. D.C. to 12 v. D.C. cording and reproducing equipment and kindred
Ideal for train sets on D.C. mains, 19/11. P. 2/6. projects for T.V., 35 and 16mm films, experience with transistors an asset; salary according
CONDENSERS. Tubular wire end (not ex - to age and experience; pension scheme, staff
Govt.), 8 mfd. 450 v., 1/9; 8-8 450 v., 2/6; 16 mf. canteen, 5 -day week. -Applications in writing,
450 v., 2/9; 16-8 450 v., 4/-; 16-16 450 v., 3/9; giving details of education and experience,
32 mf. 450 v., 3/9; 32-32 350 v., 4/-. P. 1/..
VIBRATORS. 12 volt 4 pin, 4/11. Post 1/..
SPEAKER GOLD GRILL. 6+ x 4, 1/-. P. 6d.

should be forwarded to: Personnel Officer, Rank
Precision Industries, Ltd., Woodger Rd., Shep- QPSJ14
herds Bush, W.12.
18908
-E'LECTRONIC authors. -The Company is able Price £8/19/6
I--i to offer positions to electronic authors

S 27
HEADPHONE CORDS. 6ft., I/II pr. P. 6d. who should be experienced in the compilation
Price £13/151civil and service publications, and familiar
JACK PLUGS. Standard Type, I/11. Pos.: 6d. of
with various types of electronic equipments. - (111/14. Size 141In. side panels, 34in. high, to house any
MORSE TAPPERS. Plated contacts, adjustable Authors, and also engineers who possess a Sin. speaker (state aperture required). Price 58/19/13.
flair for this work, are invited to write for an
gaps, heavy duty, 3/6. Posc 9d.
RELAYS.
Siemens high speed, suitable for
model controls, 8/11. Post 1/3.
DIMMER SWITCHES. Ideal for train speed
regulators, 1/11.

Post 9d.

RECTIFIERS. RM I, 4/9; RM2, 6/6; RM3, 7/6;
RM4, 15/6; RMS, 19/6. Contact cooled. Miniature 200 v. 60 ma., 7/6. Post 1/-.
GERMANIUM DIODES, 1/- each; 9/6 doz.
P. 4d.

CAR RADIO KITS.

7 transistor. Long and
Medium waves. 2 watts output, R.F. stage and
automatic gain control, 6 or 12 volts. Complete
kit with cabinet, 10 gns. Post and packing 5/-.

ALL ABOVE ARE NEW AND
GUARANTEED.

IA7GT
ICSGT

12/6
10/6

...
1N5GT

9/6
9/9
3/9
9/9

I R5

7/-

1S5

SU4G

6/6
4/9
7/6
5/9

5Z4G
6AG5

9/5/-

I D5 ...
1HSGT
I L4

1T4
3S4

2/11

6B8G

6/6
6/6
3/6
6C4
5/6
6F33
2/6
615G
615M ... 4/6
615GT ... 3/6
2/3
6K7G
6K8G ... 6/6
6BA6
613.16

...

.

6P28

9/-

6Q7G

8/3

6SA7M
6SG7M

6/5/-

6SN7GT 4/9
6V6G

5/11

6V6GT
6X4
6XSGT

6/6/-

7C5
7C6
7S7

7Y4
12A6
20D1

25L6GT

6/6
7/6
7/6
9/6
7/6
6/6
9/6
9/6

8/25Z4G
12/6
35A5
35W4
6/9
35Z3 ... 13/6
7/6
35Z4
3/9
807(B)
954
955
956
9001

9004
9006

1/6
3/11
2/11

4/6
... 4/... 4/-

AZI

12/6

9/-

AZ31
DAF96

EF40
EF4I
EF42
EF50
E F80

EF85
EF86

... 13/6
... 8/6
... 7/6
... 1/9
... 6/6
... 7/6
11/-

EF91

EL4I
EL42
EL84
EL85
EYSI
EY86

... 913
... 9/6
... 8/3
... 9/6
... 9/6

8/3
8/6
9/6
DK92
DK96 ... 8/6
8/6
DL96
DM70
7/6
EABC80 9/EAF42
8/6

EZ40
EZ80

7/7/-

GT I C
L63
MU I 4
PCC84
PCF80

7/6

EB34

1/6

EB41
EB91

... 7/6
... 4/6

PL82
PL83

DF96

EBC41... 9/9/EBF80
6/ECC81
7/ECC82
ECC83
ECC84
ECC85
ECF80
ECH42
ECH81
ECL80
ECL82
EF36
EF37

3/8/6
8/6

9/10/6
7/9

PL81

PY81

8/9
8/6
718/6

PY31

PY80
PY82

7/-

7/6
9/6
8/6
10/6
9/6

PEN36C
U35
UAF42

9/6
8/6

9/-

UCH42

9/-

9/6

UF41

8/9

11/2/6

UF42

8/-

4/-

U B4 I

UBC41

9/-

... 8/6
8/6

... 8/6
UY41 ... 7/ U L41

SURPLUS NEW AND GUARANTEED

VALVES
Any parcel insured against damage in transit for
only 6d. extra per order. All uninsured parcels
at customer's risk. Postage and packing 6d. per
valve extra. Over L3 free. C.O.D. or C.W.O.
only. C.O.D. charge 3/- extra.

S.A.E. WITH ENQUIRIES

27/- deposit and 9 monthly payments of 1812.
interview, stating full relevant details of pre- or
Column enclosure to house any 10in. speaker. Size
vious experience, etc., addressed to Personnel 8.27.
12in. x I2in. x 43in. Price 513/15/-. or 41/- deposit and
Manager, Marshalls' Flying School, Ltd., Air- 9 monthly payments of 27/II.

port Works, Cambridge.
[8907
9-NSTITUTE of Cancer Research: Royal Cancer'
Hospital.
Technician to work in
Physics Department situated in Royal Marsden
Hospital, Fulham Road, S.W.3. Capacity to
maintain and service existing electronic equipment and assist with design and construction of
new apparatus. Wide range of research and
scope offered to enthusiasm and ability. Salary
within M.R.C. scale £535-£655. Applications,
with names and addresses of three referees, to
the Secretary, 33 Sumner Place, S.W.7, quoting Ref. 301/B/20.
[8904

require a radio engineer to assist
IN in the development of airborne radio communication and navigation systems, prepare
13114.E.A.

performance specifications and investigate defects; applicants should have City and Guilds
Final Certificate in Telecommunications or
H.N.C. (Radio) and at least 2 years' experience
of radio/radar systems or equivalent experience
in other spheres; salary £940 -11,120. -Write
to Personnel Manager, Engineering, British
European Airways, Engineering Base, London
Airport, Hounslow, Middlesex.

8917

ERIE RESISTOR, Ltd., require a young man,
aged 21 to 25 years, smart appearance.
educated to G.C.E. standard and preferably
with O.N.C. or equivalent experience in the

radio field, to act as a junior assistant to the

quality control engineer: duties will embrace
the handling of correspondence on various
technical issues concerned with the end usage
of radio components manufactured by the company; good salary, superannuation, etc. -All
applications will be treated in strict confidence
and should be addressed to the Personnel
Officer, Millora Works,

Yarmouth, Norfolk.

EQUIPMENT
Cash Price

AMPLIFIERS
Rogers HG 88
Leak TL/12
STEREO

s

37 10

31 10

Avantic SPA II
Quad 52 Control
Leak 20 and Control
.

TUNERS
Quad FM

Armstrong Jubilee
Armstrong Stereo 44
SPEAKERS
Axiom 300
Golden 101n. FSB
MOTORS

Collard 4T/200
Connoisseur Type B

Garrard 4 HF
Garrard 301

Lenco GL58/580

8

0
9

28 17
28 17

Chapman FM85
CHASSIS

29
25
51

d

Hire Purchase
Deposit 18 Mths.
40/9
34/2
94.8

0 112/6
0

0
0

88/6
751-

31/11
27/2
55/8

6

87/-

31/4
30/9

9 154/6
6

871-

0

881-

31/10

29
28

8

7

0

85/-

30110

11
8

5
6

9

33/6

7

25/-

11/5

18 12
27 18
18 9

0

55/6

20/4

55/6
87/78/-

20/1
24/3

22

25

7
8

1

9
3

8

82/8

9/ -

30/3

2718

Write for our New Hi -Fidelity Equipment List and illustrated list of Complete Systems.

WE SPECIALIZE in supplying and fitting any
NO FITTING
equipment currently available.
DEMONSTRATIONS AT OUR
WEYMOUTH TERRACE SHOWROOMS

CHARGE.

South Denes, Great

18874

("IIRCIIIT Designers and Circuit Laboratory
Engineers required for design and testing
of automatic telephone exchange systems and
other similar projects. Candidates should have
had previous experience of this work and pre-

ferably have at lease an O.N.C. or an intermediate

grouped

C.

&

G.

certificate.

Knowledge of Crossbar Switching or totalisators would be an advantage. Good salary paid
to selected applicants. Pension scheme after
qualifying period
WRITE giving full details of qualifications and
experience to the Personnel Manager, Ericsson
Telephones Limited.
Beeston, Nottingham
quoting Ref. DAil
10160
930 .E.M.E.
Technical Services (Woolwich)..1A. Technical Assistants, Grade III.
A firstclass opportunity for entry into the Techn.cal
Branch of the Civil Service. Suitably qualified
men are urgently required for tralning as
Scales Assessors in Scales Branch, Electrical GP 60 Price E19/19/ and Guided Weapons Wing, R.E.M.E. Technical Services. The job consists of assessing Suitable for housing stereo equipment including two
scales of spare parts needed to maintain and amplifiers, FM and Control Units, Tape Deck and Grant
repair guided weapons systems and radar and This model will house the Ferrograph Tape Deck with ease.
control equipments, and entails liaison with Price £19/19/-. Or 53 Deposit and 9 payments of 40/7
commercial firms. Experience in repair of Ser- monthly.
vice radar or control equipment at all levels
essential. Training in scales work, together
Cabinets veneered in oak, walnut and mahogany,
with equipment training, will be given.
finished in shade required. Delivery England and Wales

APPLICANTS must hold a C. & G. Intermediate
12/6. Scotland and Northern Ireland 251,
Certificate in Telecommunications Engineering
Satisfaction Guaranteed or Money Refunded.
with Radio II or, O.N.C. in Electrical Engineering, or produce evidence of an equiv. standard
of technical education, or have passed a Write for our illustrated catalogue or visit our Hi -Fidelity
R.E.M.E. Artificer Course.

The appointment

Showrooms

at

carries a starting salary of £720 at 26 years 84/86/98 Weymouth Terrace, off Hackney Rd.
rising to £900, with good prospects of promoTelephone: SHO 5303
tion, 3/I weeks' leave a year, plus other bene- LONDON, E.2
fits and privileges. Write, giving age. full Directions: No. 6 bus from Liverpool Street Station to the
details of quals. and exp. to Manager Odeon, Hackney Road. Walk back two turnings.
(P.E.2863), Ministry of Labour, Prqfessional
and Executive Register, Atlantic House. Far- A. L. STAMFORD LTD. (Dept

ringdon Street, London, E.C.4.

18885

V.4)
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SOLDERING
EQUIPMENT
BY

FEBRUARY, 1960

SITUATIONS VACANT
MINISTRY of Aviation require electrical
engineers (Assistant Signals Officers) for
aviation telecommunications and electronic
navigational aids. MM. age 23, 1st or 2nd
Crass degree in physics or engineering, or
A.M.I.E.E. or A.F.R.Ae.S. (candidates with
Parts I,

II & III

of A.M.1.E.E. or Parts

I

and II of A.F.R.Ae. S. or equiv., or of very

professional attainment without these
quals. considered). Salary £690 (age 23) to
high

(age 34) max. £1,300, Slightly lower
outside London and for women. Promotion
prospects.
Further details and forms from
Ministry of Labour, Technical and Scientific
Register (K), 26, King Street, London, S.W.1,
£.1,125

OS& MDR WM

PRECISION
SOLDERING
INSTRUMENTS
for the
ELECTRONICS
INDUSTRY
Comprehensive range

Robust and Reliable
Light weight
Rapid heating

Bit sizes 3/32in. to 3/8in.
'PERMABIT' or Copper
bits

All voltage ranges 6,'7v.

to 230-250v.

Prices from 19/6.

Illustrated is the 25w.
3/I6in. replaceable bit
safety
model with
shield.

British and

Foreign
Patents.
Registered
designs. Suppliers to
H.M. and Foreign

quoting

0.554/9A.
[0026
requires Assistant
Experimental
D.S.I.R.
Officer/Experimental Officer at Radio Re-

search Station, Ditton, Datchet, Slough, Bucks,
to prepare abstracts of Scientific end Technical
articles on radio research and development.
Quals.:-G.E.C. "A" level in two science or
maths. subjects or equiv. preferably in Physics
or Electrical Engineering. Over 22, Pam degree,
H.N.C. or equiv. generally expected. Experience
in radio research or development, or communications, and ability to read technical French and
German an advantage. Salary ranges:- A.E.O.
£382 10s.-£830. E.O. £954-£1,166. Forms
from Ministry of Labour, Technical and Scientific

(K), 26, King Street, London,
(quote960. A.340/9A). Closing date 19th
[8899

Register

Fruary, 1
S eb.W.1.

ADMIRALTY require Technical Class Grade

III Officers for its Naval Aircraft
Repair Organisation. Vacancies exist primarily in the London, Portsmouth, Belfast and
Chippenham areas. Candidates must be British
Subjects, aged 21 or over. Quals.-a recognised apprenticeship, O.N.C. or equiv. in Electrical Engineering and a good knowledge of
electronics as applied to Airborne Radar and

Radio equipment and instruments. Service in
the Air Electrical Branch of R.N. or R.A.F.
would be valuable. Five day week, eighteen
days' annual leave, salary in the range £565
Governments. Agents (age 21) to £750 on entry, rising to £875
(National rate). The posts are non -pensionthroughout the world. able.
Applications, with full personal details to
Brochure No. S.5 sent Ministry of Labour, Professional and Executive
Register, 20 Nelson Street, Bristol, 1, quoting
free on request.
PE 5343.
[8903
Sole proprietors and manufacturers:
INSTRUCTOR (Telecommunications) required
by

LIGHT

LTD.

DEVELOPMENTS

SOLDERING

Sierra

Government

Leone

Technical

Education Department on contract for three
tours of 10/12 months each in first instance;

REPAIRS

and experience in
scale (including inducement addition) £966,
rising to £1,528 a year; gratuity at rate of
15% of total salary drawn; outfit allowance
£60; children's allowances £48 to £288 per
year; liberal leave on full salary; free passages
for officer, wife and 3 children under 18 years;
candidates should be between 22 and 45 years
of age and must possess C. and 0. Full Technological Certificate in Telecommunications
specialising in radio transmission or similar
qualification's with at least five years practical
experience; experience in Technical Education
desirable; write to the-Crown Agents, 4, Mill bank, London, S.W.1.
State age, name in
block letters, full qualifications and experience
and quote M2A/50686/WF.
[8897

All makes of Single and

AIR MINISTRY require experimental/assist-

28

Sydenham

Road,

Phone: CROydon 8589

Surrey

Croydon,

Grams: Litesold Croydon

METER
Multi -range instruments repaired and
recalibrated.

* Prompt Service
* All work guaranteed
* Priority for urgent orders.
Competitive prices for repairs to all types of
instruments. Contracts a speciality.
New meters supplied from stock (2" to 6")
and complete equipment manufactured to
specification.
Call, write or phone for details to:

E.I.R. INSTRUMENTS LIMITED
329 Kilburn Lane, London, W.9 Tel: LAD 4168

salary

according

to

age

ant experimental officers in (1) Soils
Laboratory Cardington, Bedford, Ref. E518/9A.
(2) Ruislip. Middlesex. Ref. D641/9A.
(1)
Duties to take charge of small soil survey
teams engaged on foundation investigations for
runways, buildings and other civil engineering
works at airfields, etc., and to progress and
supervise associated laboratory testing. Work
requires ability to use Geological Survey maps
and publications in interpretation of results
of survey. Quals. Higher School Certificate
(pref. including geology) or H.N.C. or equiv.
quals. and wide experience in responsible capacity in connection With field surveys and associated standard laboratory tests for soils in(2) Duties, experimental work
vestigations.
in connection with installation, operation,
adaptation and modification of radio equipment
and aerials. Quals., H.N.C. Elect. or equiv.
quals, and sound general knowledge of principles of radio; practical experience of one
or more ground radio systems employed in

SERVO &ELECTRONIC SALES LTD
COMMUNICATIONS RECEIVERS 8107. 1.2-17 Mc/s. in
3 ranges, mains/batty. optn., £911916 (carr. 20/-). QUARTZ

8 Kota. 17/6; 10 Kc/s. 25/-; 200 Ke/s. 201-;
500 Ke/s. 25/-: I Me/s. 30/-; 2 Mc/s. 25/iiii 5 Mc/s. 30;-;
10 Mc/s. 36i- (P.P. 2"-f. CRYSTAL BASES. its. pin spacing 2/6: ceramic his, and fin. pins 3/9 (p.p. 9d.). CRT
NC/METAL SCREENS. ET5 22/6; 4EP1 17/6 (p.p. 3/6)
CRYSTALS.

GERMANIUM DIODES (new and guaranteed not rejects).
GEX 34 2/-; GEX 35 2/6; GEX 55/1 5/-. SILICON DIODES.

036K 10!-; ZS10A 12/6; ZR20 1516 (diode p.p. 1/-).

FERRANTI COLD CATHODE THYRATRON. 01,1 10 12/6
(p.p. 1/-). VALVE SCREENING CANS. BOA, black oxi-

dised, spring 8d; B7G ditto 6d. (p.p. 496.). ELECTED THERMAL VALVE RETAINERS. VRK8 1/3; VRK73 9d.;
VRK75 9d.; VRK157 1/3; VRY4 1/6; VEY15 1/9 (P.P.
66.), many other types in stock. BA VALVEHOLDERS.

E.H.T. 2/- (P.p. 641.), most other sizes available. MAINS/
BATTERY POWER UNIT. L332, 12 v. D.C. or 110-250 v.
A.C. In., 12.6 v. 2 A. 250 v., 75 mA. D.C. out, 19in. rack mtg.,
with cot. 37/6 (P.P. 5/-). E.H.T. TRANSFORMER. 230 v.
A.C. to 9.5 Kv. 3 mA., herm. sealed 55/- (p.p. 3/6). E.H.T.
CAPACITORS. Visconol, 0.02 µ1, 11 Ky. 12/6 (p.p. 2261.
0.1 µF 11 Ky. 17/6 (P.P. 3/6). COLVERN HELICAL
POTENTIOMETERS. CLR2501, 50 K. 55/- (p -p. 1/6).
HISTAB RESISTORS. 5% tol. 22/6 per 100 our eel.

(p.p. 1/6). CAPACITANCE /RESISTANCE UNITS, 2 ree.
arms 1.4,332 ohms, 2 cap arms 0.001-4.332 µF with data
sheet 17/6 (P.P. 3/6). DRAYTON TYPE RQ GEARED
MOTORS. 37 r.p.m. 230 v. A.C. 75/- (P.P. 4/-). 400,1,100r
and 2,000 c.p.s. ALTERNATOR SETS In stock, write fog
details. RECTIFIER UNITS in 200-250 v. A.C. out 12 plur
12 v. ea. at 3 A. 92/6 (carr. 7/6). SMOOTHING UNITS fo.
this item 37/6 (earn M.). Both units 19in. rack mounting.
INDICATOR UNIT. APW 9922A, 1-VCR97, 3-VR91,
2-VR54, 1-CV1285, 1-VT61, numetal shield, focus and brill,
controls, 8 pots, ideal for 'scope conversion or C.R.T. display

unit. New with circuit 37/8 (carr. 5/-). TELCON TYPE 53
CHASSIS SOCKETS. New 10/- dos. (P.P. 2/6); £30 per
1,000 c.p. NITROGOL CAPACITORS. 400 v. wkg. 1 AP
2/3 (p.p. 1/-); 2 µF 2/9 (p.p. 1/-). CAM CORRECTED

10 K., CLR 8302 35/- (p -p. 3/-).

POTENTIOMETERS.

MINIATURE MERCURY SWITCHES 8.1M., 4/- (P.P. 6d.).

CARPENTER POLARIZED RELAYS, each -side -stable type,
operate at 0.25 v. 2.2 mA. 27/6 (P.P. 1/-). S.T.C. SEALED
RELAYS. 4186ED 17/6 (p.p. 1/-). BRIDGE MEGGERS.

500 v. Ser. II, completely reconditioned and guaranteed

£21 (carr. 7/6). DEMONSTRATION GALVO MOVEMENTS.
250-0-250 microamps., 5in. dia. scale, robustly constructed.
not in case. Ideal for schools 20/- each (p.p. 3/6). MOORE
& WRIGHT RATCHET SCREWDRIVERS. 4in. 8/-, 5in.
6/6, sm. 7/- (p.p. 1/6). No. 11 OSCILLOSCOPES. 31n.

C.R.T., mains input, 1-5-40 mS. time base, superb Instr.
ment in brand new condtion £11/10/- (carr. 20/-). RECEIVERS R206. A few only remaining at £20 Remember
the coverage! 10-6,000 metres; (carr. extra). S.A.E. for list.

Post orders to: -

1, Hopton Parade, Streatham High Rd., London, S.W.113.
Callers to: 43, High St., Orpington, Rent.
Tels.: Orpington 31066; Streatham 6165.
Terms: nett c.w.o., monthly, approved accounts.

Listen

with the

round the world

EDDYSTONE 840A
Communications Receiver
AC/DC 110/240 volts
Continuous Coverage 30 me/s (10
metres) to 480 kc/s (610 metres)
PRICE
Webb's extended terms, deposit

811.0.0

and 12 payments of 83.17.9 or 18 payments
of 82.13.4

WEBB'S RADIO
14 SOHO STREET, LONDON, WI
Telephone:

GERrard 2089/7308

R.A.F. such as navigational aids, air/ground
communications, long range communications
or radar an advantage. Salary scales: Carding ton E.O. £954-£1,166. A.E.O. £382/10-£830;
Ruislip E.O. £1,005-£1,233. A.E.O. £397110-

PARALEX
ADJUSTABLE
HOLE CUTTER

Forms from Ministry of Labour, Technical and Scientific Register (K), 26, King
St.. London, S.W.I, quoting appropriate refer£880.

Morse Taper Shanks

No. 4, 3, 2,

I.

Par. Shanks from fin. to fin,
Up to 12}in. dia. Hole capacity,

TEN MODELS
Sold throughout the world

Send for illustrated
catalogue to

LUDFRY LTD.
5 Hanway Place, London, W.I
Telephone: MUSeum 7472

Closing date 12 February, 1960.
[8894
SITUATIONS WANTED
29,
Portuguese,
7
ELECTRONIC
technician,
years' experience
in radar, radiation research equipment, etc.-Write to Estradada
Portela, 40 -3° -D -Lisbon, Portugal
[8914
TECHNICAL TRAINING
ence.

LEARN Radio and Eectronics the New Practical Way! Very latest system of experi-

menting with and building radio apparatus"as you learn "-Free brochure from Dept.

W.W.10, Radiostructor,
Reading, Berks

46,

& GUILDS (electrical,

Market

Place.
[0241

etc.) on " No

CITY
Pass-No Fee " terms; over 95% successes.
-For details of modern courses in all branches
of electrical engineering, applied electronics,
automation, etc., send for our 148 -page Handbook-free and post free.-B.I.E.T. (Dept.
388A), 29, Wright's Lane, London, W.8. [0017

TELEPRINTERS,

PERFORATORS,
REPERFORATORS,
TAPE READERS
Terminals and V.F. Telegraph multichannel units; Testing Equipment Tele-

phone Carriers and Repeaters; Signalling
Rectifiers and Relays, Transformers
Transmit and Receive, Filters; Repeating
and Retardation Coils; Racks, Relay
Bases, Uniselectors,
Remote Control
Transmitters, British, American,
and German Equipment.

BATEY & CO., GAIETY WORKS,
Akeman Street, Tring, Herts.
Tel.: TRING 2183 and 2310

FEBRUARY, 1960
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TUITION

0

ROYAL TECHNICAL COLLEGE, Salford 5,
Lancs.
DEPARTMENT of Electrical Engineering.
A COURSE of six evening lectures entitled
PRINCIPLES for the Design of a Computing
System.'
0001DE1C110131710DE1111[3:10 WILL
be given on Tuesdays at 7 p.m., starting
on February 23rd, 1960. This course is designed
to introduce the logic underlying computer
o COVENTRY RADIO LTD.
design and its simple applications. The course
01111LIE11111111101:11:1111000C31:1 will be of interest to persons with or without
previous knowledge of the subject.
189/191 Dunstable Road, LUTON.
Audio & Component Specialists Est. 1925

0
If you are unable to visit us at
0 Luton,
send for a copy of our
0
0 HI-FI CATALOGUE
of 300 items 70 pages.
0 Price 1/- plus 6d. postage.
0
Also available now
0 "THE GRUNDIG BOOK"
0
plus 1,1- postage.
0 12/6
If you own a tape recorder of any
0 make
you will find this book an essential
0 for successful
recording.
0
LUTON'S

HI-FI

CENTRE

Telephone Luton 7388,9

0
0

HIGH GRADE
TEST EQUIPMENT
LESLIE DIXON & CO. have
pleasure in announcing that
they have purchased the com-

plete stock of HIGH GRADE
TEST EQUIPMENT from
HATFIELD INSTRUMENTS
LTD. All items have been re-

built and calibrated in the

Hatfield Laboratories and a
selection is offered below :EQUIPMENT BY MARCONI
INSTRUMENTS LTD.,
Q Meter, Type TF.329G, 50
Kc s. to 50 Mc/s.

Q Meter, Type TF.866A,
15 Mc/s. to 170 Mc!s.

THE fee for the course is £1 1 Is 6d.
FURTHER details may be obtained from the
Head of Department.
F8878
FULL-TIME courses for P.M.G. Certificates,
C.G.L.I., Telecommunications and Radar
Maintenance Certificates.-Information from
College of Technology, Hull.
[0111
ALL Examination' easier to pass by I.C.S.
home study methods. A.M.Brit.I.R.E., C &
G. Telecoms, Radio and TV Servicing. etc.Write for free Prospectus, International Correspondence Schools Ltd., Intertext House. Park gate Rd. (Dept. 442A), London, S.W.11. [0033
TNCORPORATED Practical Radio Engineers
1. home study courses of radio and T.V.
engineering are recognised by the trade as outstanding and authoritative: moderate fees to

a limited number of students only: syllabus of
instructional text is free: the Practical Radio
Engineer journal, sample only 2/-; 6,000 alignment peaks for superhets, 5/9: membership
and entry conditions booklet 1/- all post free.
from the Secreary, I.P.R.E., 20, Fairfield
[0088
Rd.. London N 8
WIRELESS.-See the World as a radio officer
in the Merchant Navy: short training
period, low fees, scholarships. etc., available,
boarding and day students: stamp for prospec0018
tus.-Wireless Colege. Colwyn Bay.
"T_TOW and Why' of Radio and Electronics
A 1. made easy by a new, no -maths, Practical
Way. Postal instructions based on hosts of experiments and equipment building carried out
at home. New Courses bring enjoyment as well
as knowledge of this fascinating subject. -Free
brochure from Dept. W.W.12 Radiostructor. 46,
[0240
Market Place, Reading Berks.
V. and Radio-A.M.Brit.I.R.E., City and
etc.,
on
"No
Pass
Guilds, R.T.E.B. Cert.,
-No Fee" terms over 95% successes.-For
details of exams. and home training courses
(including practical apparatus) in all branches
of radio, T.V. and electronics, write for 148 page Handbook-free-B.I.E.T. (Dept. 397A).
[0016
29, Wright's Lane, London, W.8.
A .M.I.Mech.E.. A.M.Brit.I.R.E., City &
1--k. Guilds, G.C.E. etc., bring high pay and
security: " No Pa..,,-No Fee " terms: over 95%
successes.-For details of exams. and courses
in all branches of engineering, building, electronics, etc., wri-e for 148 -page Handbookfree.-B.I. E. T. (Dept. 387B). 29, Wright's
[0118
Lane, London, W.8.
LEARN -AS -YOU -BUILD

course

in

basic

radio, electronic and electrical theory with
practical training building a 4 -valve TRF and
5 -valve superhet radio receiver: Signal Generator and high -quality Multitester.-Write for
:r terns tional Correspondence
FREE book.
Intertex: House, Parkgate Road
Schools,
[0358
(Dept. 442) London S.W.11.
BOOKS, INSTRUCTIONS. ETC.
W.". Jan., '44, to Dec.. '58. unbound:
offers.-47, Newstead Ave.. Hinckley.
18913
Leics.
WW., 10 vols., 1947-1956, first 5 in easi-

W

are

a very

sagEwliscakoownsevoenf Jae. awitiou7

I

Universal Impedance Bridge

Type TF.373D.

Write for complete list, now ready.

Leslie Dixon & Co.

Dept. A. 214 QUEENSTOWN ROAD,
LONDON S.W.8.
Telephone: MACaulay 2159

can

extract

ing

and

exciting

performances,

making others seem lifeless and
uninteresting. The same can be
said for a Massicore output trans-

convenient tool when the

Type TF.195/4, 50 c/s. to 150 Kc/s.

2 watts into 50 ohms.

conductors

use of nomograms at some time in their careers, and are fully alive to the fact that they
same

5 mW. to 5 watts.
Signal Generator, Type
TF.762B, 300 Mc/s. to 600 Mc/s.
Beat Frequency Oscillator,

complete with filter, attenuator
ItiV to
volt. Max. output

Certain

from an orchestra the most thrill-

bind titled binders, good condition; offers.
[1906
-Box 6623.
14 Government surplus
CATALOGUE No
and model radio control, over 500 illustra- former.
With a good amplifier
ted items. 2/- (refunded on purchase), p.p. 6d.
-Arthur Sallis Radio Control Ltd.. 93 (C), and other equipment it can bring
10193
North Rd., Brighton.
life such performances that
BOOKS for C. and G. exams.: Telecom. to
Principles. A. and B. 9,6: Telecoms. (Prin- will thrill in a way you may not
ciples). 1 and 2. 10/6: Maths. for Tels., 1. 7'-:
Maths. for Tel.. 2, 5'-: all post free.-Riddi- have experienced before.
ford, 384, Tilehurst Rd., Reading, Berks. [8652
A BACS or Nomograms " By A. Giet. Translated from the French by H. D. Phippen
and J. W. Head. Most engineers have made

formula has to be solved repeatedly for several
sets of variables. It is fair to say, however, that
only a small proportion of even those who
habitually employ nomograms know how to construct them for their own use. Most of the
comparatively small literature on the subject
is written for mathematicians and Is extremely
difficult for the practical engineer to comprehend. This book is essentially practical, and

Output Meter, Type TF.340,

THRILLING
PERFORMANCE

not only demonstrates the many and varied
ionto gsrpaerA
zbuteci
highly
mathematical knowledge may construct their
own charts, 35/- net. From all booksellers.

By post 36/- from Iliffe & Sons Ltd., Dorset
House, Stamford St., London, S.E.1.

" INTRODUCTION to Valves." By R. W.
Hallows. M.A.Cantab.. M.I.E.E., and H. K.
Mtlward,
B Sc.Lond.,
Describes
A.M.I.E.E.
the principles, construction, characteristics and
uses of most types of radio valves.
The
approach is simple and, as far as possible. non mathematical, but the book provides the
student with a thorough understanding of

valves and how they work, 8/6 net from all

booksellers. By post 9/4 from Iliffe & Sons Ltd..
Dorset House, Stamford St., London, S.E.1.

SAVAGE
TRANSFORMERS LTD.
NURSTEED ROAD
DEVIZES, WILTSHIRE
Telephone: Devizes 932
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BOOKS, INSTRUCTIONS. ETC.

"ADVANCED Theory of Waveguides." By L.
.rx Lewin. Sets out various methods of treatr
ems arising in work on this complex
iect°.The
P6: author has selected for discussion
a number of topics as representative of the field
in which the centimetre -wave engineer is engaged, many of the examples being concerned
with the rectangular waveguldes, 30/- net from
all booksellers. 31/- by post from Iliffe & Sons
Ltd., Dorset House. Stamford St.. London. S.E.1.

High Quality
Attractive Price

.

Lsut.n

Easy to Handle.

" 'TELEVISION Explained." B. W. E. Miller.
1 M.A. (Cantab.), M.Brit.I.R.E. Revised by
E. A. W. Spreadbury
M.Brit.T.R.E. The sixth

YOU are invited

of the ordinary sound receiver, but no pre-

a copy of our illustrated brochure

edition of a book which assumes a knowledge
vious knowledge of television circuits.
It
is non -mathematical, written in simme language
and comprehensively illustrated by many diagrams and photographs. It will prove of great
assistance to all students of television, to radio
service engineers who wish to embark upon
television work and want to understand the
principles and circuits involved, and to know.edgeable owners of television receivers who
could like to understand the working of their
set. 12/6 net from all booksellers. By post
13/5 from Iliffe & Sons Ltd., Dorset House,

" MEMOTAPE "

and price list which gives full
details

of our wide range of

QUARTZ CRYSTAL UNITS

Stamford St., London. S.E.1.

which are renowned for their

Thoughts on Radio Theory." By
" SECOND
Cathode Ray of WIRELESS WoaLo. Forty-

Accuracy & Reliability

3xplains them clearly, and shows that there
may be more behind them than is apparent
from the usual text -book. This volume deals
with basic ideas; circuit elements and tech-

THE QUARTZ CRYSTAL CO. LTD.

four articles reprinted from popular WIRELESS
WORLD series, in which the author examines
various aspects of elementary radio science,

TRANSISTOR
TAPE RECORDER

apply for

to

niques; circuit calculations; and some matters

.n lighter mood. An entertaining and helpful
text -book for the student, refresher course for
the eng.neer, and reference book for all com'3ined; 25/- net from all booksellers. By post
26/4 from Iliffe & Sons, Ltd., Dorset House.
Stamford Street, S.E.1.

Q.C.C. Works,
Wellington Crescent,
New Malden, Surrey.

Telephones:

MALden 0334 & 2988

BRASS, COPPER, DURAL,
ALUMINIUM, BRONZE

Miniature in Size.
Precise in Mechanism.

AV 0

OFFICIAL

REPAIR
SERVICE
All repairs
guaranteed
12

ROD, BAR, SHEET, TUBE, STRIP, WIRE
3,000 STANDARD STOCK SIZES
No Quality too small.

List on Application.

H. ROLLET & Co. Ltd.

6 Chesham Place, S.W.I.

SLOane 3463
ALSO AT LIVERPOOL. BIRMINGHAM,
MANCHESTER, LEEDS

Instrumentation at its best

.

.

months.

QUICK
SERVICE.
Our Staff
fully

Transistor
Dimension :

by AVO

3

:

is

trained

7"(W) x 4'/,"(D) x
2V,"(H)
Tape Transport: 117/" & 37," per sec.

carried out on AVO test equip-

SIFAM ELECTRICAL INSTRUMENT CO. LTD
LEIGH COURT - TORQUAY - Telephone 4547/P

Recording
Frequency
Recording :

FARNELL INSTRUMENTS LTD.

A NEW BOOK

Source

Accessories :

250 c/s- 3000 c/s

Double track on 3 inch
tape for total 120 min.
Built-in batteries Eve ready 915 x 8 pcs
Moving coil microphone
Earphone
Speaker

box

with

amplifier
Pedal switch
Carrying leather case

TOYO TRADING
CO., LTD.

LTD.

tests and calibration

Final

ment. Repairs sealed with the AVO
seal-the mark of Perfection.

York Road, Wetherby

by G. A. BRIGGS

Telephone: Wetherby 2691/2

VORTEXION

STEREO HANDBOOK
Technical Editor R.E. COOKE B.Sc. (Eng)
Presents information on domestic

TAPE
RECORDERS

Pei.onal Recordings etc
Tape to Tape/Disc, Service

Equipment

PRICE 10/6 (Post paid 11/6)

Griffiths Hansen (Recordings) Ltd.
771

144 pages 88 illustrations
Fine art paper Cloth bound
15 chapters including: Pickups, Loudspeakers, Amplifiers, Stereo Tapes,
Recording

Techniques,

Record

&

Stylus Wear, Stereo Broadcasting,
Room Acoustics, Concert Halls.

P O. BOX
NO. 999 CENTRAL TOKYO JAPAN
NO. 2, 1 -CHOME, HONGOKU-CHO,
NIHONBASHI, CHUO-KU TOKYO
CABLE ADDRESS
SHININGEAST

stereo in a straight forward manner;
relieved by humorous touches.

SALE OR HIRE
24/25 Foley Stroet London W.1

I

Wharfedale

INTER-COM &

SOUND adeth4f WIRELESS WORKS LTD

TOKYO JAPAN

Catalogue on Request

Published by

atre0

IDLE

BRADFORD YORKS

BRIGHTON TERRACE . LONDON.S.10
EASCO ELECTRICAL

IHOIDIRCSI LTD

*Phone: BRIzton 4961

Tel.

Idle

1235/6

Grams:
Bradford

'Wharfdel' Idle
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Jasonika

NOW BUILD IT WITH A

Jason offer a number of constructional kit designs to meet requirements in
modern test equipment and high-fidelity reproduction. The kits are readily avail-

able and embody excellent functional characteristics with clean layout, robust
construction and satisfying appearance.

JASON KITS REMAIN AS EVER THE FINEST IN THEIR CLASS.
THEY ARE BRITISH DESIGNED TO HIGH TECHNICAL
STANDARDS.

Valves extra except where stated.

TEST EQUIPMENT

AUDIO Sr. RADIO

Prices include Valves and CRT.

JSA/2
Stereo amp.
JTV/2

Oscilloscope OG.10
Ideal for the service engineer
and experimenter
122 10

0

Audio Generator AG.I0
Range 10 c/s to 100 KO

114

5

0

Crystal Controlled Calibrator CC.I0
Covering 10 Kt/s to 250 mcis /16 19

Audio Attenuator

-

Provides 9 stages from
40 db

FMT/I

to
C6

0

0

Stabilised Power Packs with Meters

Demonstrations
of

I

1

0

Jason
kits and
other Jason
equip- I
men: daily in our I

showrooms.

8 p.m. Thursdays.

PP20M-300-350v. at 175 mA E22 10

0

PPIOM-250-300v. at 85 mA /19
/16
PP20 (less meter)

0

0

5

0

PPIO (less meter)

El 2 15

0

Valve Voltmeter EM I 0

/18 10

0

113 19

0

T.V.sound channels at turn
112 19
of a switch

0

Tuner-B.B.C. F.M. and with
FM/I

F.M. Tuner-In chassis 'orm a 5

0

I

9

Power pack for above

Mercury
Switched F.M. Tuner with
2 valves in front end

a

E8 13

EMil 0

11

FMT/3

F.M. Tuner-Variable AFC,
dual limiters

5

0

E15 18
E13 19

9

E8

Everest Transistor Portable
7 transistors. R.F. stage, high

quality speaker
Six transistor model

9

FULL DESCRIPTIVE LITERATURE SENT ON REQUEST.
GER 0273 4

THE JASON MOTOR & ELECTRONIC CO., 3-4 (D) GT. CHAPEL ST., OXFORD ST., LONDON, W.1.
(Between Oxford Circus and Tottenham Court Road.)

CLASSIFIED ADVERTISEMENTS

Use this Form for your Sales and Wants
To "Wireless World" Classified Advertisement Dept., Dorset House, Stamford Street, London, S.E./

PLEASE INSERT THE ADVERTISEMENT INDICATED ON FORM BELOW
RATE: 9/- for TWO LINES.

4/6 every Additional

Line. Average six word.. per line.

Name and address to be included in charge if used

NAME

Box No.

ADDRESS

in advertisement.

Allow two words plus 1/..

Cheques. etc., payable to Iliffe & Sons Ltd., and

crossed " & Co."
Press Day, Thursday January 28th for March 1960 issue.

REMITTANCE VALUE

Please write in block letters with ball pen or pencil.

ENCLOSED

NUMBER OF INSERTIONS
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High Stability Communications Receiver
The Eddystone " 880 " High Stability Communications Receiver,
now In the production stage, reaches high modern standards. It has been
designed expressly for use in professional communications systems and,
with the many refinements provided, is widely versatile in its applicatiors.
The principle employed results in an exceptionally high degree of
frequency stability. Throughout the tuning range of the receiver, which
is from 500 kc/s to 30.5 Mc/s, the long term drift does not exceed 50 cycles.
Particular care has been taken to reduce spurious responses to an absolute

minimum and the figures for such characteristics as cross -modulation,
blocking, inter -modulation and image ratio are extremely good. The
electrical performance is well maintained in every way and conforms to
accepted professional standards.

There are two fully tuned r.f. stages and all tuning is accomplished

with a single knob. The tuning rate is linear and the large clear scale
shows only the range in use. The frequency can be set to within one
kilocycle. Radiation at any frequency has been reduced to a very low
figure. Comprehensive information and full specification available on
request to commercial and professional concerns.
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SOLDER
Twenty years of specialising in the manufacture of Ersin Multicore Solder has
produced the finest cored solder in the world.
Only virgin metals of the highest possible purity and a high grade rosin flux
manufactured under laboratory controlled conditions are used.
All these factors combine to produce an even -flow solder characterised by a
freedom from dry joints.

SAVBIT FOR THE
SMALL USER
The Size I Carton con-

STANDARD TIN/LEAD ALLOYS
Ersin

Multicore

5 -core

of 18 s.w.g.-SAVBIT. It

available in the following standard
alloys:

and 16 s.w.g. Obtain'able
from radio and electrical
stores. Ersin Multicore

60/40,

tains app,roximately S3 ft.

is also supplied in 14 ssw.g.

SAVBIT FOR THE
SERVICE ENGINEER

Solder is

Approx. 170 ft. of IS
s.w.g. SAVBIT is sup-

50/50,

45/55, 40/60, 30/70,
and 20 80 and in 9 standard gauges on

5 -Core Solder is also sup Plied in 4 specifications of

plied on a r lb. reel
packed in a carton. Price
15/- each (subject).

7 lb. and 1 lb. reels.

Standard Tin/Lead alloys.

Price 5/- each (subject).

SAVBIT FOR FACTORIES
Ersin Multicore Savbit
Type t alloy containing
5 Cores of non -corrosive

flux is supplied to factories
at bulk prices on 7 lb. reels.

16 and 18 s.w.g. are the
diameters most suitable
for the majority of soldering processes. Supplies
are also available on I lb.
reels.

SPECIAL HIGH AND LOW
MELTING POINT SOLDERS

Comsol (Melting point 296°C)
P.T. (Melting point 232°C)
L.M.P. (Melting point 179°C)
T.L.C. (Melting point 145°C)

HOME CONSTRUCTOR'S
2/6 PACK
Now available containing
alternative specifications:

r9 ft. of 18 s.w.g. 60/40

alloy or, for soldering

printed circuits, 40 ft. of
22 s.w.g. 60/40 alloy. Both

wound on Reels. 2/6 each
(subject).

1111116

Bib WIRE STRIPPER AND
CUTTER

Bib RECORDING TAPE
SPLICER
Recording enthusiasts can effect con-

siderable tape economies with this splicer. It makes the
N

Thist17;N1=it:111t
the wire, cuts wire cleanly
and splits extruded plastic

twin flex. Adjustable to
most wire thicknesses.
3/6 each (subject).

accurate jointing of tape so simple and quick that
every scrap can be used. 18/6 each (subject).

A free copy of an interesting article "How to Edit Tape
Recordings" will be sent you if you will kindly send ui,,a
stamped addressed envelope.

MULTICORE SOLDERS LIMITED, MULTICORE WORKS, HEMEL HEMPSTEAD, HERTS.

BOXMOOR 3636

