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The EDISWAN S2P20 (CV4097)

| Filamentary Beam Tetrode

valve

with a CY4000 specification

Here is a new special quality Filamentary Beam Tetrode with a
really low anode vo'tage, for use as an RF Power Amplifier at
frequencies up to 100 Mc/s.

Instantaneous filament heating enables the valve to be switched
off during non-duty periods, which makes it particularly suitable
for use in battery operated portable equipment. Its specially
rugged construction enables the valve to withstand continuous
vioration at 2.5 g and a short duration shock of 500 g.

MAIN PARAMETERS ARE AS FOLLOWS:—

Filament Voltage (volts) 250r5.0
Filament Power (watts) 1.1
Anode Voltage, maximum (volts) 150
Screen Voltage, maximum (volts) 150
Mutual Conductance (mA/V) 4.3
Anode Dissipation, maximum (watts) 5.0

Associated Electrical Industries Limited
Radio and Electronic Components Division
Industriai Valves and Cathode Ray Tubes Department

1S5S Charing Cross Road, London, W.C.2.
Telephone: GERrard 8660 Telegrams: Sieswan WestcentLondon
CRC 16/1X
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here IS

the answer
to your
filter
problem

No matter how complex or difficult your
filter problem, we can solve it.

Our specialist design team is constantly
engaged in solving difficult filter prob-
lems and developing new circuits employ-
ing the latest crystal and L.C. techniques.

The typical response curve shownillustrates
the exceptional performance of the Carrier-
pass filter type YL 3544, one of a range of
100 kcfs filters primarily intended for single
sideband applications. This filter is remark-
ably compact for its outstanding perform-
ance, being only nine inches long.

If you have a filter problem, just write to
the address below. A wealth of experience
will be at your disposal to provide the
answer.
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Wireless World

The Universal Language |

IF circuit diagrams are the universal language of
electronics it is only right and proper that they
should have a standardized grammar. Without this,
communication becomes difficult. On the other
hand, it is unreasonable to expect all who use the
same grammar to speak with the same accent.

We are delighted with the lively discussion in
our correspondence colums resulting from L. H.
Bedford’s letter on circuit conventions in the April
issue. It is a subject on which everyone feels
justifiably entitled to express an opinion, and on
which the views of the young technician can be
as sensible and worth-while as those of the
experienced and highly qualified engineer. But in
all these letters there does not seem to be any
serious disagreement on the basic grammar of circuit
drawing—only on such things as wiring Cross-overs
and junctions, valve envelopes and resistor
“squiggles”. Whether one would describe these
as matters of grammar or of accent is open to
question. They are certainly important to the easy
reading of circuit diagrams, but not so important,
we feel, as the general layout, the spacing and
grouping of component symbols, the use of
easily recognized configurations—and even the
relative thicknesses of lines.

Several correspondents have reminded us that
there is a British Standard on circuit conventions.
We agree that these recommendations are an
excellent guide to the draughtsman. But it is
unreasonable to expect that everyone should follow
B.S.530 slavishly and make all circuit diagrams look
alike—just as it is unreasonable to expect a
Mancunian to sound like a Londoner. The point
is, surely, that circuit diagrams are drawn for very
different purposes and on very different media—
technical reports in laboratories, servicing manuals
for technicians, wiring diagrams for the work
bench, technical journals for general publication—
and each of these has its own particular require-
ments and limitations. For practical reasons, then,
the actual techniques of presentation must differ
also.

In our own case (and we are often under fire
on this subject), besides the general requirement
of clarity and easy reading we have problems of
sizing, space limitation, balance of diagrams to text
and making our diagrams acceptable to people who
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cannot be expected to know anything about
B.S.530—Continental readers, for example. To
cover new developments without delay it is often
necessary to design new symbols: we cannot wait
for the standardizing committees. In this way,
in fact, Wireless World played a considerable part
in developing the actual grammar of modern circuit
symbolism from the old pictorial diagrams used in
the early days of radio. We say this, not to pose
as grey-beards, but to show that we have had a
good deal of experience in evolving a system to
suit the purposes of technical publication. We do
not wish to impose this system on anybody else
and we may well change it to keep in step with
changes in electronics or technical journalism. A
case in point is the transistor symbol (e.g., March,
1960, issue, p.110) on which one correspondent
accuses us of being “the odd-man out”. Even if
we are the odd-man out, we feel quite justified in
departing from the present convention (junction
transistors looking like the now-obsolete point
transistors) if it helps our readers and possibly has
other advantages (e.g., May, 1960, issue, p.228).

Our critic on transistor symbols has a very good
point, however, about the usefulness of redundancy
in communicating information. This fact, if not
already understood, has certainly been brought to
attention by modern Communication Theory. We
in the radio and electronics field therefore ought
to take note of it, not only when providing the
means of communication for other people, but when
communicating amongst ourselves.

Third-party Messages

HAS the time come for a change in the regulations
which the P.M.G. is empowered to make to protect
the telecommunications monopoly which prohibits
a listener, radio amateur or radio operator from
passing on a message for a third party?

Legally, Bill Hayes, of the B.B.C.’s Aerial Radio
Club, was breaking the law when he passed on to
the police an appeal from a Moroccan amateur for
drugs for the Agadir earthquake victims. So was
the driver of a radio-equipped taxi who, seeing some
act of violence, called his control room to notify
Scotland Yard. Such acts should be not, even
technically, against the law.
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hi-fi

By P. P. ECKERSLEY, M..EE., F.IRE.

He knows what’s what, he knows hi-fi;
Is not a true Fidelity.

WHAT a term! How can fidelity be high?
Lack of it can stink to high heaven but that hardly
justifies an opposite. Perhaps it is something raised
up, usually in volume! But let that pass, “ we know
what we mean”. In my young day we used to speak
of quality, good and bad, or, if faithful is the code
word, of faithful reproduction.

But do we know what we mean? I know that
perfect reproduction would be that which caused
a loudspeaker to create a field of sound around a
listener’s ear identical to that existing around the
ears of an individual situated in the auditorium,
studio, or whatever, where the reproduced sound
originated.

The diagram of Fig. 1 helps the understanding
of the definition and is an aid to an explanation why
truly faithful reproduction, according to any means
known to me, cannot be achieved.

For the sake of example we postulate an orchestra
spread around one end of the auditorium and a
microphone (M) facing it. This microphone is
connected by a single channel to a loudspeaker (L)
placed opposite to the listener, in the room where he
listens.

Apart from any distortion that may be created
by the transducers and in the channel connecting
them the principle inherent artificialities, which
militate against perfect reproduction (hi-fi to you)
are:

1. The acoustics of the room in which the loud-
speaker is situated are superimposed on those of the
auditorium.

2. The source of the sounds impinging on the
listener’s ears is a point source, the sources of sound
in the auditorium are spread over a relatively wide
area.

3. A minor cause of distortion is produced be-
cause the microphone, not being the shape of a
human head (and not having two ears) must in
some degree alter the composition of the sound field
from its form as it would be created around the ears
of one listening in the auditorium.

Neglecting for a while the problem of superim-
posed acoustics (paragraph 1 foregoing) the arti-
ficialities of a point source of reproduction and a
single microphone (as distinct from two ears) it has
been suggested (and the suggestion taken up in
modern equipment) that more faithful reproduction
would arise by the use of so-called stereophony,
consummated by the use of, typically, two micro-
phones, two channels and two loudspeakers. Dr.
Leakey has more than adequately discussed the
possibilities in a recent article (April and May
issues).

While it may be, and often is, claimed that two-
channel reproduction is an improvement we must

260

(Adapted)

nevertheless appreciate that it cannot achieve the
ideal of true fidelity.

I recollect, and this, though it is related to
“binaural ” rather than “stereophonic” listening,
may be of some academic interest, that in the very
early days of broadcasting, when we transmitted
opera from Covent Garden, H. J. Round set up two
microphones spaced feet apart, among the foot-
lights, and connected each one to each earpiece of
a two-carpiece headphone. It was remarked that
as a singer moved across the stage parallel or at
some angle to the line joining the microphone he
(or she) appeared to us wearing the headphone
to move not from side to side but in an arc above
our heads. Thus if one kept one’s eyes shut one
looked upwards!

One of the more dramatic effects of stereophony
is the verisimilitude of movement of a sound source.
Properly located in relation to the loudspeakers the
listener hears an aeroplane flying over his room
diagonally or a speaker appears to move from side
to side. Ouwchestra players, however, sit still, but it
is claimed that two-channel broadcasting adds
realism in the sense that, for instance, the fiddlers
do appear to play to one side, the wood wind to
another; is there a claim for depth?

Stereo Assortments

An American friend of mine, writes to me and
starts a paragraph with the words “ Why Stereo?”
and goes on “Dr. Harry Olson wrote an interesting
paper . . .” on “the psychological response to mon-
aural” (sic Mr. Editor) “low-fi” (sic), “monaural
hi-fi” (he is unrepentant) “with several spaced
speakers . . . playing the same record; binaural
fringe-channel two-speaker reproduction and “filled-
in” binaural hi-fi, three channel, with speakers re-
spectively playing the left-ear channel, the right-ear
channel, and (at intermediate position for the
speaker) the mixed left and right-ear channels.
“The results indicate successive improvements
between each of these and the preceding but very
unequal steps. The big jumps were to hifi and
spaced speakers whether two . . . or single channel.”
I envy Dr. Harry Olson, he must have had a lot
of fun; I would join in it more thoroughly, however,
were I better acquainted than I can be, without
a sight of his paper, with the meaning of some of the

. terms he uses.

It is time for a confession—quite simply I do not
find any real improvement between any single- and
any multi-channel reproduction I have heard
demonstrated and I hasten to say that many, whose
powers of observation and whose integrity in expres-
sing their opinions I respect, hold different views;
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I must add that some equally competent people
agree with me. There is, without doubt, a difference
between the two systems but to me it is no more
than a difference; it is not an improvement,

I would characterize this difference as giving one a
feeling that the sound from two-channel reproduc-
tion is more diffused, it is fuller than when the single
channel system is compared. But, with a limited
number of observations, I have remarked this same
improvement when two or more loudspeakers are
energized from a single-channel source. Moreover
T would say that those loudspeakers which are de-
signed to be facing the corner of a room and are
responsive to single channel energization give much
the same effect. It is, I repeat, a difference that I
observe, and a pleasing one in some instances, but
it is still artificial, reminding one of reality rather
than copying it.

No! What I believe is that the primary need in
improving reproduction is not so much a perfect
copy of the original but rather a result, limited in
certain respects as it may be, which pleases because
it is free from the intromissions of the several types
of non-linearities, and is unaccompanied by extran-
eous noise.

Art and Artificiality

This is where I mount my hobby horse and dis-
cuss art and artificiality. There is some rather
involved phrase implying that the object of the artist
is to conceal art. It is doubtful if artists are objec-
tive, but if the sense of the statement is that art
produces emotion in those who appreciate it without
the means to this end being obvious (and certainly
being artificial and distinct from realism) then one
can agree with a supposed meaning.

When it is seen how a two-dimensional picture
can represent a three-dimensional subject, or how
in statuary without loss of the value as art, dimen-
sions are shrunk or expanded below or above those

- of reality then the artificiality of these forms of art
are its obvious characteristics, The artist paints not
what he sees but from a sub-conscious which tells
his hand to register the emotion a scene conjures
in it. This is not realism but it can be good art. I
must say, in passing, that it would help if some
painters would issue a guide to the operation of their
sub-conscious; it is not always easy to join in as it
were. Is it, as a final example, necessary to call
attention to the artificiality of the theatre and to its
impact as an art?

This may seem to have wandered a long way from
hi-fi, but surely not. Surely in broadcasting there
is on the one hand an artist creating a programme
and upon the other the person upon whom an effect
is produced and between the two a medium, a means,
indeed, an artificiality, namely the technique of
“reproduction.” In television, as in the film, it is
again the two-dimensional image that creates a thrce
dimensional impression; in sound it is more usually
the point not the diffused source which stimulates
the listener’s sensibilities. And provided always that
these artificialities are such as to convey reality with-
out precisely reproducing it, and provided in so do-
ing at least some of those who look or listen are
moved, and provided, in other words, their sensibili-
ties are awakened, what more is required?

But if the artificiality of reproduction has added
to it the distractions of dissonances and the peevish
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introduction of irrelevant noise then its value as an
art is at least reduced, in some cases destroyed. So
in discussing hi-fi, I would count it of greater impor-
tance to consider chiefly the effect of the generation
of harmonics, and combination tones and the pre-
sence of noise than what, in a cynical mood, I des-
cribe as the sales gimmick of stereophony.

In discussing the kind of distortion I have in mind
it helps to consider the graphs of Fig. 2*. In this
figure the ordinate represents pressure (a scale of
decibels is also shown) and the absciss® frequency
on a log. scale. The upper full-line graph shows
sound intensities at which the ear experiences pain,
or “which stimulate the sensation of feeling”; the
threshold of feeling is therefore the intensity at which
the listener starts to experience painful sensations.

The lower graph delineates the threshold of audi-

QRCHESTRA

oM

AUDITORIUM

- SINGLE
: CHANNEL

EL

Q+——LISTENER

Fig. 1. llustrating the obstacles to fidelity of reproduction.

bility, intensities less than those shown by the graph
are inaudible. It is remarkable that the maximum
pressure at the threshold of feeling is some 130dB
greater than the minimum of audibility. The ratio
of fortissimo to pianissimo of a symphony orchestra
is of the order of 80dB. The contrast ratio of hi-fi
reproduction is of the order of 40dB at maximum; if
it were more faithful to the original with respect to
contrast ratio pianissimo passages would be masked
or spoiled by noise. Fi cannot be so hi as some
would believe.

The upper broken-line graph in Fig. 2 is drawn
to illustrate the performance of a poor quality re-
ceiver; typically one designed for medium wave
reception or perhaps one of those little snarlers that
use transistors and pick up anything anywhere with-
out visible means of aerial.

In drawing the graphs of Fig. 2 we have assumed
“attenuation distortion,” i.e. “distortion due 0
variation of loss or gain with frequency”; in jargon
terms the frequency characteristic is not “flat.”
Another assumption, alas by no means unjustified,
is that there is considerable mains hum (frequency
100c/s).

The lower dotted graph illustrates a contrast ratio

* Based on Fig. 70, p. 141 of “Speech and Hearing ”—Harry
Fletcher, (Macmillan and Co., 1929).
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a distortion associated with a Dop-

o

pler effect in the loudspeaker. There
is also the effects due to hangover

PRESSURE ( DYNES /em?)

; I | i
16 32 64 128 256 512 1024 2048 4096
FREQUENCY (c/s)

Fig. 2. Fletcher-Munson curves of the upper and lower limits of hearing, with
superimposed (dotted) response curves of a poor-quality receiver at two

different volume levels.

of 20dB, 'may be a pessimistic value, but not greatly
so for medium-wave broadcasting.

We notice that the reproduction of the upper and
lower frequencies varies with the volume knobs and
this may explain, if it does not excuse, why the user
of an inferior type of set turns up his volume. It is
seen from Fig. 2 that as volume is increased so the
frequency gamut is increased but now the middle
frequencies must #pproach nearer to sensation level.
The result may well be to overload the audio ampli-
fiers with a consequent introduction of amplitude
distortion *the lack of constancy of the r.m.s. value
of the output of the system to that of the input ut
different amplitudes of the input,” also of harmonic
distortion “the production of harmonic frequencies
at the output by the non-linearity of a network when
a sinusoidal voltage . . . is applied at the input.” In
other words turning up the volume produces a harsh
and unpleasing result marred by the introduction of
spurious frequencies not existing in the original.

Noise and Bandwidth

Tt is also remarkable that as the volume is in-
creased the bandwidth of reception is also increased
and so any noise picked up is also increased—*the
wider you open a window the more dirt that comes
in.” Maybe this noise is masked by the greater inten-
sities of speech or music, while this is transmitted,
but during quiet passages or during pauses noise is
annoyingly audible.

Perfect quality would be represented by points
lying within the lozenge-shaped area, indicated by
the full lines of Fig. 2; it would demand a frequency
characteristic, including the loudspeaker, which was
flat between, say, 30 to 16,000c/s, freedom (to, say,
80dB) from harmonic or amplitude distortion and a
contrast ratio without the introduction of noise of,
say, 80dB.

There is another form of distortion which may or
may not be audible, namely, phase distortion “dis-~
tortion due to variation of the group velocity of the
system with frequency” and, as explained later on,
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'Ho of oscillation of the loudspeaker
diaphragm. ©We know that if the
— 120 frequency characteristics of a system
is flat then the group velocity of

|00 waves transmitted through it is con-
stant; phase change is then propor-

% tional to frequency. If, however,

the effects of reactance are present,
48 causing a variation of the ratio of
60 the output to the input of the sys-
tem with frequency, then inevitably
phase distortion appears. This is

40
why some argue that the frequqncy
characteristic of the amplifiers in a
20 receiver should extend - to, say,

100,000c/s and then fall off gradu-
ally. In common practice cut-off is
allowed just above the highest fre-
quency it is desired to reproduce.
Whether this effect, other distortions
being eliminated, is audible, I do not
know.

The Doppler principle is that
which makes the frequency of waves
appear to change when there is a relative velocity
between the wave source and the observer. Thus if
a loudspeaker diaphragm is moving as a piston at a
low frequency, and if it is simultaneously reproduc-
ing a higher frequency than there 1s, so far as the
higher frequency is concerned, relative velocity be-
tween observer and source; the higher frequency is
thus frequency-modulated by the lower. The
degree to which the effect is audible is not known to
me; it may well be negligible.

But there are more things in transducers and
amplifiers than are dreamed of in some philosophies;
flattening the frequency characteristic, as judged by
audio oscillator and output volt-meter (electrical or
acoustical) is a step on the way, but there are other
side effects which this simple test cannot remark.
For example, there is the hang-over of the diaphragm
of a loudspeaker which, given a steep wave front,
continues to oscillate long after the impulse which
sets it in motion has died away. By the same token
it will not immediately and therefore properly res-
pond to a steep wave-front. These are effects which
subtract from good quality by robbing music of its
attack, its crispness, which when present is an engag-
ing characteristic of good reproduction.

Obscure Distortions

There are other distortions which defy analysis;
recounting an experience may illuminate my
meaning.

A friend, whose judgment of quality is of a very
high order, installed an allegedly hi-fi single channel
radio-gramophone which, at first hearing, pleased
him. The same impressive housing beautiful wood,
discreet lid cushioning into place, contained tuner
and turntable while a set of loudspeakers, contained
in what might be described as a cupboard, radiated
their output through an elegant grill.

As time passed my friend’s satisfactions dimin-
ished until, thoroughly disillusioned, he decided to
install a separate loudspeaker in substitution for
those boxed in what I have described as a cupboard.

WIRELESS WORLD, JUNE 1960
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A change-over switch allowed a comparison. It only
needed to be operated once to demonstrate excellent
as compared with indifferently good quality. Inci-
dentally, the single loudspeaker which gave the
improved quality was one which faced into the
corner of the room.

What can one conclude and what more when it is
recounted that the substitution of the tuner and the
gramophone pickup by others of different design
made a further improvement? Perhaps all is not fi
which is described as hi; except the latter abbrevia-
tion did truly qualify the cost of my friend’s set.

I can hear my critics saying, “ What after all have
you said, that the elimination of harmonic, ampli-
tude and phase distortion is essential?> We hi-fi
experts are quite aware of that.”

I reply “Yes! But if you are why can someone
buy an expensive hi-fi equipment and find it
lamentably wanting and why do I and others feel
that stereophony is no more than a gimmick, not a
fundamental improvement?”

Another critic might exclaim, “ Are you so simple
as to neglect the cost factor? Ir’s all very well to
ask for a wide frequency gamut, amplifiers free from
distortion, elimination of mains hum, but have you
considered the cost?”

“1 am,” I reply, “quite aware of the cost factor
and that is one reason why I have continuously and
persistently (without making much impression)
argued the merit of wire-broadcasting.” Let me
once more, in the light of the foregoing, point out its
advantages with respect of reproduction.

Essentially, given a conductor, joining programme
source and loudspeaker, the receiver can be simpler
than when radio is used. In audio frequency tech-
nique the receiver is no more than a loudspeaker;
if a carrier frequency method is essential, then the
received level is not a few, but hundreds of milli-
volts and the receiver is consequently cheaper and
gives better reproduction in spite of its decreased
cost.

In sum, while I respect those who believe that

SHORT-WAVE CONDIT

IONS

stereophony represents a major advance in the art
of reproduction, my own ears fail to notice more
than a difference, not an improvement. I am not
alone in this belief. -

The greatest step towards hi-fi would be that
which concentrated on removing distortions due ta
non-linearities and the effects of noise from the
average receiver,

A wider application of wire broadcasting would
be a major advance towards hi-fi. It would also
perhaps be easier, because of its facility to provide
more channels, to introduce stereophony with wire
rather than radio broadcasting.

Excessive Volume

As a final and possibly “tantrumistic” contribu-
tion to the subject I must air a grievance. What is
it that turns ordinary decent folk, once they get
their hands on the steering wheel of a motor car or
the volume knob of a loudspeaker into sadists
demonstrably hating their fellow men? As one who
suffers from my neighbour’s ever-louder speaker, I
pray that the designers of reproduction equipment
should limit volume output and should not give the
user the excuse to increase it by the limitation of
the frequency characteristic. If I were in charge of
a wire broadcasting system I would deserve the
thanks of many, becausc I would make it impossible
for the reproduced sounds to excced a certain level.
I am aware that a reduced level may subtract from
realism, but then I deny the need for realism.
1 would and do accept limitations both of contrast
level, frequency characteristic, and volume, but
1 cannot abide the invasion of spurious tones;
1 want clean reception and the crisp reproduction
of transients.

Good quality, as I define it, at a lower volume
than may be theoretically desirable is, as I prove
whenever I listen, satisfactory, but the quality must
be good quality, and the operator of the set, like
me, a good neighbour.
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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 June.

Broken-line curves give the highest frequencies that
will sustain a partial scrvice throughout the same period.
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GMT

essssssses FREQUENCY BELOW WHICH COMMUNICATION SHOULD BE POSSIBLE
FOR 25% OF THE TOTAL TIME

—— —— — PREDICTED MEDIAN STANDARD MAXIMUM USABLE FREQUENCY

——————  FREQUENCY BELOW WHICH COMMUNICATION SHOULD BE POSSIBLE
ON ALL UNDISTURBED DAYS
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Noise Level Measurement in Television

Method for Use When the Video Signal is Present

By L. E. WEAVER,* B.Sc., AM.LEE.

THE following method of measuring the level of
random fluctuation noise in a television signal was
originally developed in response to a request within
the BBC for an accurate and completely objective
procedure for use with camera tubes, and in par-
ticular image orthicons. It has proved to give very
consistent and accurate results, and for this reason
it has for some time past been adopted as the
standard method of test for the acceptance and
maintenance checking of these tubes.!

Although such a measurement may seem to con-
cern only a comparatively few specialists, in fact the
manner in which the method operates, by taking
advantage of certain characteristics of a television
signal, is of much wider interest. It can also be
applied to other random noise measurements in the
television field.

Difficulty of Measurement

For the present purpose it is only necessary to
explain that the principal difficulty in measuring
this random noise level arises because these camera
tubes can only operate while being scanned, so that
their output signal always contains both scanning
and random noise components. Even in the extreme
case where the lens is capped and the synchronizing
pulses are removed, the output signal still contains
enough energy from the line and field components
to frustrate any attempt to estimate the random
noise by a direct measurement of the output level
of the tube. ’

Evidently what is needed is some means for dis-
tinguishing clearly between the random noise and
the signal components. The standard method
hitherto achieves this by making use of the storage
property of the eye and its ability to interpret
"> British Broadcasting Corporation.

patterns. The signal is displayed on a waveform

monitor and the apparent or quasi peak-to-peak.

noise voltage is measured separately from the signal
voltage by recognizing the difference in waveform.
Unfortunately there is a degree of uncertainty
inherent in this method which makes it inadvisable
for the present purpose. For example, the conver-
sion factor from quasi peak-to-peak to r.m.s. noise
voltage, which is the quantity required for the
signal-to-noise ratio, is given values ranging from
14 to 18 dB by various authorities.

Nature of the Video Spectrum

The preferred method takes advantage of the
difference in spectrum between the signal and the
random noise components. It was shown by Mertz
and Gray® more than a quarter of a century ago
that the spectrum of a television signal is basically
discontinuous, that is, in general the energy is almost
entirely concentrated in the area immediately sur-
rounding each line-frequency harmonic in the form
of a rapidly decreasing series of sidebands, which
originate from both the synchronizing information
and the picture content. On the other hand, the
spectrum of random fluctuation noise is inherently
continuous, with the energy, on an average, distri-
buted evenly over the spectrum.

This is well illustrated by Fig. 1, which shows
two photographs of the same portion of the spectrum
of a television signal comprising two adjacent line-
frequency harmonics in the neighbourhood of
600 kc/s. Fig. 1 (a) corresponds to the original,
almost noise-free, signal and (b) to the same signal
but with added white noise. The resolving power
of the apparatus was not sufficient to show the side-
bands in detail, but their presence is indicated.
The apparent erratic nature of the noise spectrum

Fig. 1. Portion of the spectrum of a television signal comprising two adjacent line-frequency harmonics: (a) original noise-free

signal, (b) the same signal with added white noise.
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between the harmonics is due to the fact that the
sweep shows the conditions existing at a series of
successive instants, and not the average condition
over the area concerned.

This leads one to suppose that if it is possible
to measure the energy in a narrow frequency band
situated midway between two such line-frequency
harmonics, the reading will be independent of the
signal content and will, in fact, represent the noise
power distribution with frequency in that region
of the spectrum.

The simplest satisfactory way of making use of
this principle in practice is shown in Fig. 2. A more
refined version has already been described else-
where® and an improved form of this is at present
under investigation.

In the “measure” position of the switch the
incoming video signal is connected through a fixed
attenuator pad to the input of a communications
receiver, which covers the video band down to
60 kc/s and is provided with a choice of bandwidths
between 6 kc/s and 100 ¢/s. The input circuit has
been modified to provide a good 75-ohm impedance,
and the pad serves to prevent overloading the
receiver. The audio output terminals are connected

. FIXED COMMUNICATION i
ATTENUATOR RECEIVER
T MEASURE
CALIBRATE
VIDEO IN
(1s0) 318 VARIABLE WHITE NOISE
ATTENUATOR GENERATOR

Fig. 2. Simplest technique for measurement of random noise
level.

to a meter which reads a close approximation to
r.m.s. values.

In the “calibrate” position of the switch the
incoming signal is terminated and at the same time
the receiver with its input pad is connected through
a variable attenuator to a standard white-noise
generator. This generator furnishes an accurately
known and constant random noise power per unit
of bandwidth.

Use of the Apparatus

With the switch in the “measure” position, the
receiver is set to a convenient bandwidth, say
600 c/s. When it is tuned slowly through the region
where a reading is required a series of sharp maxima
corresponding to the line-frequency harmonics are
shown on the output meter. The receiver is then
tuned accurately to the exact minimum point mid-
way between two such maxima, and the gain is
adjusted until a convenient output reading is
obtained.

The switch is next placed in the “calibrate”
position and the setting of the fixed attenuator is
varied until precisely the same reading is given by
the output as in the previous instance.

When this has been achieved, the noise power
per unit of bandwidth from the generator has been
made the same as that existing at the point in the
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video spectrum where the measurement was made.
If the random noise has a flat spectrum, then a
knowledge of the generator constant and the
attenuator setting are sufficient to enable one to
calculate the total noise power in a 3-Mc/s band,
and hence the r.m.s. noise voltage. If the noise
spectrum is not constant a few more readings must
be taken, in most instances three or four are suffi-
cient, and the calculation is just a little more
complicated but nevertheless still very simple.

The great advantage in calibrating the receiver
with the standard white-noise generator lies in the
removal of two important sources of error, the
variations in the pass-band of the receiver and the
behaviour to noise voltages of its diode detector.
The adjustment to equality of output meter reading
means that the noise powers per unit bandwidth
are the same in the two instances, and the shape
of the receiver pass-band is therefore quite im-
material. At the same time the detector is operating
at the same level with applied voltages of the same
nature, and consequently no correction is needed
for this effect.

A Practical Example

Suppose that when noise with a flat spectrum is
measured, the attenuator reading for equality of
output level is found to be 20 dB. The reference
generator furnishes a noise power of 20 W per
Mc/s. Now for a picture signal amplitude of
0.7 volt peak-to-peak in a 75 ohm circuit and
3 Mc/s bandwidth the random noise power distri-
bution corresponding to a signal-to-noise ratio of
0 dB is easily found to be 220 W per Mc/s. The
actual ratio is therefore 20+10 log,, 220/20 dB=
30 dB to the nearest 1 dB. In practice the added
10 dB constant would be known in advance, so that
the answer would be obtained without the necessity
of calculation.

When the measured spectrum is not flat a small
number of readings is taken. The fact that these arc
expressed in power per unit bandwidth makes it
possible to use immediately one of the rules for
approximate integration such as the trapezoidal rule,
and the calculation then reduces to a quick and
simple arithmetical operation. The details, if re-
quired, are given in reference®.

This series of readings at different frequencies also
gives the shape of the noise spectrum, which is a
further useful piece of information. For example,
when testing image orthicon tubes it is usual to
present the camera with a standard test scene and
to adjust the overall resolution of the camera with
its control unit in a standardized manner. Since
the noise spectrum of an image orthicon should itself
be flat, the measured deviation from flatness is an
accurate measure of the resolution of the tube itself
under working conditions'.

A small correction to the overall signal-to-noise
ratio has to be made when the signal is blanked,
since this process reduces the total random noise
power without changing the noise voltages which
are superimposed upon the unblanked portions of
the waveform. With 405-line signals, 1 dB must
be subtracted from the measured value.

There is'a limit to the lowest signal-to-noise ratio
which can be measured, which arises from the fact
that the energy from the signal components in the
region of measurement, although normally extremely
small, is not in fact absolutely zero. The exact
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.amount is a function of the subject matter of the
picture signal, the frequency of measurement, and
the time stability of the waveforms composing the
synchronizing signal, so that it is impossible to give
a single figure for the limiting signal-to-noise ratio
measurable to a certain degree of accuracy. Further
information and a curve are given in reference’.
Very broadly, however, it can be stated that this
limitation has not been found at all restrictive for
the type of measurement for which the method is
intended.
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HANOVER FAIR

i

lF the radio and television sections seem to Occupy an
insignificant part of the 7 million square feet of this
vast exhibition, they are nevertheless comparable in size
with our annual and the German biennial special radio
shows. Indeed, Hanover is regarded by many of the
German radio manufacturers and their customers as
the most important event of the year, and this applies
particularly to those interested in portable and car radio
receivers, for the Fair is invariably held at the beginning
of the summer season.

The valve has virtually disappeared from portable

Deutsche Philips ‘“ Memomatic * tuner with printed
inductances and independently adjustable trimmer stops
on each channel.

receivers and most of the new all-transistor models
have provision for v.h.f. as well as medium and long
waves. The introduction of a v.h.f. band has spread
even to some personal portables, e.g., the Telefunken
“Partner” (v.h.f. and medium waves) and Siemens
RTI10 (the latter with three wavebands). Although
operating on medium waves only, the new Grundig
“ Mini-Boy » is the smallest transistor pocket receiver at
present on the German market; it weighs 250gm (100z)
and measures 104 X 65 X 27mm.

The vogue of the dual-purpose car-radio/independent

Band switching in some Nordmende sets is effected remotely
by a miniature switch operated by an electromagnet, shown
open to reveal sliding contacts.

e o ey
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battery portable first noted last autumn in London and
Frankfurt is well established and has been strengthened
by the introduction of the “ Westerland ” combination
by Blaupunkt. In this an independent transistor port-
able with self-contained batteries is designed, as usual,
to fit neatly into a recess in the car dashboard. When
the set is pushed home an additional 4-watt output
stage, feeding a larger loudspeaker also permanently
installed in the car, is brought into operation. This
auxiliary reproducer has its own separate bass and
treble tone controls.

Although the promised second television programme
in Germany is still delayed by organizational questions,
for which satisfactory answers have not yet been found,
it is confidently expected at the turn of the year (1960/
61). One consequence of the delay is that set manu-
facturers have had to produce sets with provision for
Band IV tuners which can be bought and fitted later
on by customers who are reluctant to spend money so
far in advance of fulfilment. To ensure that realignment
will be unnecessary when the uw.h.f. units are added,
Blaupunkt are using a non-reactive bridge filter in the
output from the mixer. This causes some loss of gain,
50 all new Blaupunkt models have 4-stage i.f. amplifiers.

“Fully automatic” operation is still obligatory in
television sets which hope to sell in Germany, and
contrast control by ambient light, as well as *“auto-
matic fine tuning” on both v.h.f. and uwhf., are now
common. The method adopted by Deutsche Philips
In their “ Memomatic” tuner for Channels 2-11 is to
pay particular attention to oscillator stability and then
to provide independently adjustable trimmer stops for
each channel on the selector switch mechanism. These
determine the setting of the trimmer through a rocker
arm.

A necat method of band switching is used by Nord-
mende in some of their television sets, which not only
cases design problems in the layout of the tuner unit
but also provides for simple remote control. The switch
slider is actuated by the armature of a solenoid in which
there are two windings connected in series in the valve
heater circuit. One or other of these coils is short-
circuited by push buttons on the front panel or by

Ed¥ -f:
T A
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Nordwest Deutsche Rundfunk television

studio and 0.B. equipment installed adjacent
to Hall 9 for the broadcast of special pro-
grammes relating to the Fair. These and other
programmes were distributed by cable to
exhibitors’ stands.
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The inexpensive Grundig television camera, mentioned
last autumn in our report of the Frankfurt radio show,
can now be obtained with a portable battery-operated
radio link, working on 440-460 Mc/s. The range is stated
to be 2km average.

switches in a cable-ccnnected remote control unit.

Considerable prominence is being given in Germany
at the present time o storstrahlung—radiated interfer-
ence from TV tuner units, timebases, etc. With the
coming of the second programme on Band IV the
problem is appreciated as a serious one and is being
so treated by the manufacturers, who are giving par-
ticular attention to the design of screening in tuning
units and to the establishment of radiation measuring
laboratories in order to be able to meet the require-
ments laid down by the German Post Office.

Television sets capable of receiving the
four standards at present in use in Europe
are now offered by Blaupunkt, Graetz and
Telefunken.

Although the Hanover Fair is predomin-
antly the shop window of German industry
it is open to all and is gaining in international
significance. It is gratifying to record that

¥ ! many British radio and component manu-

it facturers were represented, either as indi-
vidual exhibitors or as participants in the
British Electronics Centre.
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Using the Simple Analogue Computer

SETTING UP THE

By G. B. CLAYTON*, B.sc.

LAST month the author described the design and
construction of a simple analogue computer that could
be used for demonstration purposes in educational
and other training establishments. As a suitable
exercise in connecting up the computer to represent
a physical system, consider the mechanical arrange-
ment in Fig. 1. This consists of a mass M suspended
in a viscous liquid by a light spiral spring.

SPRING

EQUILIBRIUM
POSITION

Fig. 1.

Mechanical system to be represented
on the analogue computer.

~[bPy+ey) =Py

SUMMING
AMPLIFIER

o< b0
L 0<Cc<I0

Fig. 2.

The summing operation necessary ip
solving the equation for Fig. |.

[N 11
Ply 1M r"—\ Py M l—"—I
Y wa— '|> 4 y A—e ll> L
Ist. 2nd.
INTEGRATOR INTEGRATOR
_Py
IM
Fig. 3. Integration and M I l +Py
sign changing operations VvV ’ D :
to provide the inputs for SIGN

Fig. 2. CHANGER
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INSTRUMENT TO REPRESENT A MECHANICAL SYSTEM

It is required to determine the subsequent motion
of the mass if it is displaced from its equilibrium
position and then released. Let S represent the
force required to produce unit extension of the
spring (S being a measure of the “ stiffness ” of the
spring) and let D be the viscous force per unit
velocity acting on the mass. Let ¥ measure the dis-
placement of the mass from its equilibrium position.

SUMMING

Ist.
AMPLIFIER INTEGRATOR

ogecglo

og b0 SIGN
CHANGER

+Py 1

Fig. 4. Combination of Fig. 2 and Fig. 3 to form the
complete computer set-up for solving the equation for
Fig. I.

The force acting on the mass will be

dy
— —_Sy—D =
F y dr
and the equation of motion of the mass will thus be
d3y dy.
Rearranging this gives
dy Ddy S . .
F Mat-FA—Ay—OOI'Py-Fbe-*—C_y—O

where P = % , b= 1\94, and ¢ = A—SZ . Many physical
systems may, in fact, be represented by a second
order differential equation of this type, e.g. a damped
galvanometer movement, or an L.CR electrical circuit.

In order to solve the above equation it is first
rearranged: — (bPy + ¢y) = P%y. Terms bPy and cy
are represanted by voltages which are applied to the
input terminals of a summing amplifier. This per-
forms the operation of addition and multiplication
by — 1, and its output must therefore represent

* Liverpool College of Technology.
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Figs. 5—10. Oscillograms of solutions of equations obtained using the analogue computer arrangement in Fig. 4.

%y (Fig. 2). The voltages representing Py and y
are dependent on the value of P%y and are obtained
from P%y by successive integrations.

P2y is assumed to be known and is applied to the
input of an integrator. The action of an integrator
being essentially that of multiplication by — 1/P,
the output of this integrator gives — Py. A second
integrator changes — Py to + y and a sign changing
amplifier changes — Py to -+ Py (Fig. 3). The
voltages representing Py and y are now available
for application to the summing amplifier of Fig. 2,
and the complete computer set up for the solution
of the equation is shown in Fig. 4.

This circuit causes the variable voltages to change
in exactly the same way as the physical variables that
they represent. At the start of a computer run the
integrator control switch is put in the * reset”
position and a voltage representing the initial value
of the displacement y is put across the capacitor
of the second integrator. On switching to the
“ compute > position the integrators are placed in
circuit and the computer run commences.

The oscillograms above are a record of some
solutions obtained using the circuit of Fig. 4. Figs.
5 to 8 show the displacement y as a function of time
for a constant value of the coefficient ¢ but succes-
sively smaller values of the coefficient . The coe-
flicient b, which depends on the viscosity of the
liquid, controls the damping of the motion; Fig. 6
corresponds to critical damping. Figs. 8 and 9 are
solutions for the same value of b, but in 9 the
coefficient ¢ has been increased. This corresponds
to an increased spring “ stiffness > with a consequent
increase in the frequency of oscillations, the damping
remaining the same. Fig. 10 shows the displacement

. d
vy as a function of the velocity Ei‘) for a damped

oscillation. The recordings were made using an
oscilloscope with d.c. coupled amplifiers, slow sweep
facilities and a long-persistence screen.

Thanks are due to D. L. McCluskey who did most
of the constructional work on the apparatus des-
cribed last month.

B.B.C. HANDBOOK

WITH the object of giving “a comprehensive and up-
to-date picture of what the B.B.C. is and what it does,”
the Corporation publishes each year a handbook. The
1960 edition, like its predecessors, does just that.
Although a considerable part of its 270-odd pages is
devoted to programme matters, there is much of tech-
nical and general interest in the Handbook. Here are
some points of interest culled from the section devoted
to engineering activities.

“ Approximately 50°;, of the programme output is
recorded in advance. . . . During the year recordings
were made on 108,000 disks and 24,000 miles of magnetic
tape. . . . B.B.C. tape recording facilities include 241
static, 88 mobile and over 225 midget machines. There
are also 68 static and 29 transportable disk-recording
machines.”

“While it may well be possible to build at great cost
a loudspeaker or combination of loudspeakers, which in
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a specially arranged setting will be the ultimate in per-
formance in the light of present knowledge, this is of
little use to a broadcasting authority [for monitoring].
Here the need is for some hundreds of high-quality
loudspeakers, all of which must have an identical per-
formance within riormal manufacturmg limits. Since
nothing meeting these requirements is available com-
mercially, the B.B.C. has designed and produced its own
loudspeaker system, including the design of a suitable
cabinet.”

It is interesting to see that the cost of running the
television service in 1958/59 was £14M as against
£11.1M for the domestic sound service and £5.9M for
the external services. The percentage of each of these
figures attributed to *“engineering” is 33, 23 and 25,
respectively. Of the total of £4.6M for television
engineering, £775,086 was for the rental of Post Office
lines,
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LARGE SCREEN COLOUR TV

THE Eidophor system for projecting television
sictures on large screens has now been adapted for
-olour television, and recently we saw a demonstra-
rion of its capabilities for closed-circuit work at Belle
Vue, Manchester, given by CIBA Clayton Ltd., the
dye manufacturers. In the Eidophor projector (made
in Switzerland by Gretag A.G., with the backing of
CIBA, the Swiss chemical combine) light from a
powerful xenon arc lamp is modulated by means of
an oil film which is electrostatically deformed in the
pattern of the television picture by a scanning elec-
tron beam. The deformations in the film actually
mnodulate the light by refraction—by altering the
angle at which the light is refiected from a concave
mirror behind the oil film. An optical interception
systemn (Schlieren system) in the path of the reflected
light then causes the beam-angle variations to pro-
duce corresponding beam-intensity variations in the
light emerging from the projector.

Adaptation to colour television has been achieved
by using the frame-sequential system with synchro-
nized rotating colour filters in front of the camera
and projector. For the demonstration three image
orthicon cameras were set up at CIBA Clayton’s
Technical Service Laboratories in Manchester and
the signals were transmitted 1} miles by microwave
link to Belle Vue for projection on a screen measur-
ing 10ftx7ft. The cameras were American types
and the 525-line standard was used.

The advantage of the Eidophor system over c.r.
tube projection systems is, of course, the greater

Eidophor projectors in process of manufacture.

brightness obtained by modulating a normal light
source. This was very evident at the demonstration,
although the pictures suffered a certain amount of
spasmodic flicker. Definition was excellent for a
large screen (there are no image registration prob-
lems with the frame sequential system) and the
colour rendering was as good as the quality of the
rotating colour filters.

Multi- Riveting Machine

A DOUBLE-ACTING air-operated press tool especially
suitable for radio assembly work involving riveting of
any kind has been introduced by Rhoden Partners Ltd.,
design and development engineers of 19, Fitzroy Square,
London, W.1. It is shown in the illustration in use in
the production of loudspeakers.

A feature of this machine is that it automatically feeds
and punches a whole pattern of rivets in one operation
and it is claimed that the squeezing action of the air-
operated punches is less violent than mechanical impact
operation as it produces little or no distortion in the
immediate vicinity of the riveted parts.

The working cycle is as follows: the operator loads
the parts to be riveted together on to the spring-ten-
sioned location pins in the bottom bolster, then releases
compressed air to the upper ram punch holder. For
this latter operation two press buttons have to be oper-
ated simultaneously, one by each hand. This 1s a
safety precaution, After the riveting operation is com-
pleted the rams rise automatically to the “ ready
position., This sequence of operations takes about three
seconds.

Power for the press is a single-phase (230-250V) a.c.
supply for the rivet vibratory-bowl feeder, and an air
supply of preferably 80lb sq in.

Rhoden multi-riveting machine.
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WORLD OF WIRELESS

Trade and Production

FIGURES contained in the twenty-seventh annual
report of the Radio and Electronic Component
Manufacturers’ Federation show that production of
components during 1959 increased by over 20%
compared with 1958. Total production for 1959 was
about 2,400M components, worth £120M. On
average this represents an output of one million
components for each working hour.

Domestic equipment manufacture absorbed 43%
of the total, an increase of 1.4% over 1958, profes-
sional equipment took 30.4% and 14.6% (— 0.9%)
was exported. The remainder comprised a.f. equip-
ment and military use, retail sales, etc. Exports of
components returned £21.5M, compared with £20M
in 1958.

The total value of parts and assembled equipment
exported was £53.4M (+17.5%), the most signifi-
cant increase being in professional equipment, which
rose by 35% to £21M. The largest individual markets
(up to November) for components continued to be
Australia (£1.34M) and India (£0.96M) and for a.f.
equipment the U.S.A. (£5.03M); but the largest
increase, 50%, in sales over £0.5M was in Italy.
Total exports to America top the list at £5.6M, a
rise of 28.2% over 1958. Total audio exports, how-
ever, fell.

Imports to the U.K. rose to £20.3M from £13.5M
in 1958. Biggest increase here was £2M, to £5.7M,
for valves, tubes and parts; but imports of domestic
receivers nearly trebled to £0.61M. Tape recorder
imports were three times our exports and Great
Britain now has an adverse balance of £3.8M with
the Netherlands and W. Germany. The total deficit
with the Common-Market countries was £2.7M and
the credit with Outer Seven £1.2M.

New Post Office Director General

On June 1st Sir Gordon Radley, K.C.B., first
engineer to be director general of the Post Office,
retires after five years in office. He joined the Post
Office in 1920 and was controller of research before
being appointed engineer-in-chief in 1951. Sir
Gordon, who was knighted in 1954 and was for
some time chairman of the technical sub-committee
set up by the Television Advisory Committee, was
awarded the I.LE.E. Faraday Medal in 1957 for his
“outstanding contributions in the ficld of inter-
national communications and particularly in the
development of long-distance, deep-sea telephone
cables and their repeaters.”

The new dircctor general is Sir Ronald German,
C.M.G,, who entered the Post Office in 1925 and
left in 1950 to become Postmaster General in East
Africa, where he did much to develop the telephone
service in that area. He returned to the British Post
Office in 1959 as a deputy director general. Sir
Ronald is succeeded as deputy director general by
W. A. Wolverson, C.B., who entercd the Post Office
in 1928. In 1951 he was appointed commandant
of the Post Office Residential Management Train-
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ing Centre. He was more recently in charge of the
Radio Services Department and since 1955 has
represented the Post Office on the Council of the
International Telecommunication Union.

Data Processing Expansion

THE Electronic Engineering Association, which
represents the capital goods side of the industry
and is now separated from the Radio Industry Coun-
cil, is setting up more groups to deal with electronic
data processing matters. The 1959 Annual Report
of the E.E.A. reveals that in addition to the data
processing executive committee formed in 1956 there
are now two technical committees, on digital and
analogue data processing respectively, with working
parties on coding of punched paper tape, storage
systems, input and output equipment, international
data transmission, core stores, magnetic tape, single-
purpose computers and on transistors and semicon-
ductor devices for computers. In 1959 exports of
electronic computers amounted to £1.75M, the total
exports 1n the field of the E.E.A. being £28M. Recent
achievements of the capital goods section of the
industry are described in an illustrated annual review
obtainable from the E.E.A.

Servicing Examination Problems.—The practical tests
for entrance for the sound radio servicing certificate
examination of the Radio Trades Examination Board on
May 21st had to be postponed. This was because of
“the difficulty of concluding a satisfactory arrangement
with the patent holders” of the trainer-tester system
introduced last year, This test has been deferred until
the autumn when actual receivers will be used. Because
of the problem of securing the necessary number of
receivers, which are lent by manufacturers, it has been
decided to restrict the practical course to candidates
who succeed in the written papers.

The Paul Instrument Fund Committee have awarded
a grant of £2,500, with the probability of further grants
totalling up to £3,000, to Dr. J. H. Sanders, university
lecturer and demonstrator in physics, Clarendon Labora-
tory, Oxford, for the construction of an optical maser;
and another of £3,000 to H. W. Gosling, lecturer in the
department of engineering, University College of Swan-
sea, for the construction of an instrument for checking
the stability of the standard ampere.

Institution of Electronics 15th annual electronics and
instruments exhibition and convention is to be held at
the Manchester College of Science and Technology
from July 7th to 13th. It is again being organized by
the northern division of the Institution and will include
a manufacturers’ section and a section devoted to
scientific and industrial research. Complimentary tickets
of admission to the exhibition and also details of the
convention are obtainable from W. Birtwistle, 78 Shaw
Road, Rochdale, Lancs.

Electronic Organs.—The first general meeting of the
recently formed Electronic Organ Constructors’ Society,
of which Alan Douglas is president, will be held on May
28th at 2.30 in Room 45, Northern Polytechnic, Hollo-
way Road, London, N.7. The secretary of the society,
which has a membership of nearly 80, is A. Le Boutillier,
26 St. Catherines Road, London, E.4.
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R.E.C.M.F.—At the annual general meeting of. the
Radio and Elecuronic Component Manufacturers’
Federation on April 22nd, the following member firms
(whose representatives’ names are in parentheses) were
elected to the council: Belling & Lee (N. Dundas
Bryce), Garrard (H. V. Slade), A. H. Hunt (S. H.
Brewell), Multicore Solders (R. Arbib), Painton & Co.
(C. M. Benham), Plessey (P. D. Canning), S.T.C. (L. T.
Hinton), Telcon Metals (G. A. V. Sowter) and Bakelite
(G. J. Taylor). In addition Texas Instruments D.
Saward), Reliance Cords & Cables (C. H. Davis), and
Morganite Resistors (J. Thomson) were subsequently co-
opted to the council. Hector V. Slade and Dr. G. A. V.
Sowter were re-elected chairman and vice—chairman, res-
pectively, of the IFederation.

B.R.E.M.A.—The new council of the British Radio
Equipment Manufacturers’ Association elected at the
annual general meeting on April 29th consists of the
following member firms whose representatives’ names
are in parentheses: A. J. Balcome (E. K. Balcombe),
British Radio Corp. (F.” W. Perks), Bush Radio (G.
Darnley-Smith), E. K. Cole (W. M. York), Ferguson
Radio Corp. (S. T. Holmes), G.E.C. (M. M. Macqueen),
Kolster-Brandes (L. R. Tyne), Philips (A. L. Suther-
land), Radio & Allied Industries (R. H. W. Pengelly),
Rediffusion Vision Service (M. Exwood), Roberts Radio
Co. (H. Roberts), and Ultra Radio & Television (E. E.
Rosen). The new chairman of the association is A. L.
Sutherland with W. M. York as vice-chairman.

Channel! Islands TV.—The Television Act, which
governs the L T.A’s operations, does not at present
apply to the Channel Islands, but provision is made in
the Act for its operation to be extended by Order in
Council. If this is done, the I.T.A, plans to build a
station, probably in Jersey, which will receive some of
its programmes via the Authority’s Devonshire station,
due to be opened early next year. It is announced by
the I.T.A. that if the Act is extended to the Channel
Islands, they will offer the programme contract to Chan-
nel Islands Communications (Television) Ltd., which
has recently been formed in Jersey.

“Designers Guide” is the title of an information
sheet introduced by Mullard’s Semiconductor Division
10 assist industrial designers to plan equipment in the
krowledge that the semiconductors they specify will
continue to be available when the equipment comes
into production. It gives essential data on every Mul-
lard transistor, rectifier and diode available. Readers
wishing to receive “Designers’ Guide”, which will be
issued three times a year, should write on their organ-
izations’ letter heading to: Semiconductor Division,
Mullard Ltd., Mullard House, Torrington Place, Lon-
don, W.C.1.

A radar training school is being established by Decca
at the recently acquired site at Cowes Airport, Isle of
Wight. Technical training courses of eight or ten
months will be provided for the staffs of overseas
Governments and authorities installing Decca civil or
military radar systems. There will also be shorter
courses of about six weeks for service engineers. The
company already operates a technical training scheme at
its service headquarters in London and a marine opera-
tional school at Blackfriars Pier, London.

« Engineers in Communications ” is the title of a half-
hour film surveying the research and development in
telecommunications undertaken by Post Office engineers,
which is now available for hire from the C.O.I. Central
Film Library, Government Building, Bromyard Avenue,
London, W.3. It costs 15s to hire and is considered
particularly suitable for students.

Apprenticeship schemes offered by E.M.I. are out-
lined in a well-illustrated 32-page book “A Career in
E.M.I. Electronics,” which also deals with the group’s
various products. Career masters and others concerned
with young people leaving schools and colleges may
obtain copies of the book from the Group Personnel
Department, E.M.I. Ltd., Hayes, Middx.
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The Orkneys v.h.f. sound broadcasting station at
Netherbutton, near Kirkwall, was brought into full-
power service on May 2nd. Its directional aerial, giving
a maximum e.r.p. of 25kW, radiates the B.B.C.’s three
sound services on 89.3, 91.5 and 93.7Mc/s. A single-
programme low-power transmitter has been in service
on the site since December, 1958. Netherbutton picks
up its programmes direct from the v.h.f. station near
Wick, which in turn receives the programmes from the
v.h.f. station at Meldrum, Aberdeen.

15,000,000 broadcast receiving licences were in force
in the U.K. at the end of March. During the month
the number of combined television/sound licences in-
creased by 101,430 to 10,469,753. Sound only licences
totalled 4,535,258, including 427,491 for sets fitted in
cars, During the same period television licences in
Holland rose to 640,000 and sound licences to 2,621,000.

H.P. and Hiring Restrictions.—Under new restric-
tions imposed by the Board of Trade on April 29th on
the initial deposit and repayment period for hire-pur-
chase and credit sales agreements (S.I. 1960, No. 762)
a deposit of 20% of the cash price is now required on
sound radio and television sets and gramophones. The
period for repayment is limited to two years. Another
Order (S.I. 1960, No. 763) stipulates that the initial
payment on hiring agreements for these equipments is
a quarter’s hire charge.

Norway.—The official opening of the Norwegian tele-
vision service has now been fixed for August 20th. At
present experimental transmissions are radiated by a
transmitter in the Oslo area, where some 14,000 licences
have been issued. A second station, in Bergen is being
introduced.

Armour Research Foundation of the Illinois Institute
of Technology is acting as host for the fourth annual
Joint Military-Industrial Electronic Test Equipment,
Symposium which will be held in Chicago on Septem-
ber 14th and 15th.

Two-year sandwich course in telecommunications,
providing alternate 6-monthly periods in college and
industry, commences at the South East London Tech-
nical College, Lewisham Way, London, S.E.4, on Octo-
ber 3rd. The London fee is £17 per year. C. W.
Robson, head of the electrical engineering department,
has also sent us details of a four- or five-year engineering
sandwich course in which provision is made for speciali-
zation in communication engineering.

Technical books to the value of £200 are to be pro-
vided during each of the next seven years to the Hol-
born (London) Central Library under a deed of cove-
nant presented by Philips Electrical Ltd.

Valve Dimensions.—Two new sections of BS448,
specifying the base and bulb dimensions of the BSG/F
and B7E/F sub-miniature valves with flexible connecting
leads, have been issued by the British Standards Institu-
tion. They cost 2s each.

« Hardwood Instrument Cases.”—Because of the mis-
spelling of the name of a resin glue in the footnote on
p. 178 of our April issue some confusion might arise
with Casein type glues which are not so suitable for
hardwood gluing. The correct name is Cascamite.

“ Dynamic Side Thrust in Pickups.,”—Owing to a
typographical error in this article in our May issue, the
steady stylus displacement was given on p. 215, column
2, line 30, as 25X 10™*cm; it should, of course, be 2.5 X
10~°cm. On page 216, column 2, at the end of line 39,
“other” should read “outer.”

Advance Components Ltd. have asked us to point
out that the price of their TC1 transistorized counter,
which was quoted on page 254 of our May issue as
£425, is now £335.

Heathkit Ham Transmitter Kit.—We regret that the
price of the Model DX-40U on page 24 of the advertise-
ments in our May issue, was given in error as £12 10s.
The correct figure is £29 10s.

WIRELESS WORLD, JUNE 1960

waany amevricanradichictans com



www.americanradiohistory.com

Royal Signals Institution.—Membership of the Royal
Signals Institution, which has in the past been restricted
to Officers of the Royal Corps of Signals, is now open
to all ranks of the Corps, both past and present. Its
object is to foster the professional and technical interests
of the Corps by publishing a journal (at present bi-
annually), arranging lectures, maintaining the Royal Sig-
nals museum and conducting an annual essay com-
petition. Details of membership, for which the fee is
15s a year, are obtainable from Brigadier W. T. Howe,
IS{%)('/al Signals Institution, 88 Eccleston Square, London,

W.1.

Twelve Scholarships to men wishing to study for the
Radio Amateurs’ Examination are being offered by 404
Signal Squadron (Press Communications), Army Emer-
gency Reserve. The scheme is open to fit men between
the ages of 18 and 40 who are prepared to enlist in
the Squadron for three years. When they attend the
annual 15-day camp (the only peace-time training) they
will be given intensive courses in basic theory and
morse. At home they will continue their theory studies
by means of a free correspondence course in preparation
for the 1961 radio amateur examination. Details are
obtainable from Major J. A. Bladon (G3FDU), 28 Jack
Lane, Davenham, Northwich, Cheshire.

LE.E. On The Pipe.—The Institution of Electrical
Engineers building is now permanently connected by a
5-Mc/s wide-band coaxial cable to the Post Office dis-
tribution network for television or other wide-band sig-
nals. The cable, which goes to the Gerrard exchange,
was actually put in for the colour television relay from
Paris reported on p. 287.

Stereophonic broadcasting using a time-multiplex
pulse-amplitude modulation system for the transmission
of two channels from one transmitter has been developed
by Siemens & Halske AG., of West Germany. The
system, which is compatible, is one of several being
tested in Germany.

Portrait of a Mesa.—The central section, towhich the two
wires are attached, is the raised plateau of semiconductor
material which is characteristic of a mesa transistor. This
specimen, magnified 53 times, is the Ferranti double-
diffused silicon transistor ZT20, which has a cut-off
frequency of 80 Mc/[s. Its construction was described and
illustrated in the March issue, p. 127. The two gold wires,
one mil in diameter, are pressure-bonded to the base and
emitter, while the metal tab supporting the main body of the
semiconductor forms the collector connection. By mid-
1960 production of these transistors is expected to be
25,000 per year.
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Personalities

J. A. Saxton, D.Sc,, Ph.D, A.R.C.S.,, M.LE.E,, head
of a division of the D.S.I.R. Radio Research Station at
Slough for the past five years, has been appointed deputy
director of the station. Dr. Saxton has been in the scienti-
fic civil service since 1938, when he joined the staff of the
N.P.L. Radio Division. As already announced, the present
director, Dr. R. L. Smith Rose, retires on September
30th, and is succeeded by J. A. Ratcliffe. Dr. Saxton has
been responsible for carrying out a considerable pro-
gramme on research in the propagation of microwaves
over the ground and through the troposphere. He has
twice served in the U.K. scientific mission in Washington
and has been a UK. delegate at many international
scientific meetings. He is chairman of the U.K. national
study group of the C.C.LR. covering groundwave and
tropospheric propagation.

e
H

Dr. J. A. Saxton Prof. C. W. Oatley

C. W. Oatley, O.BE., M.A, M.Sc,, M.ILE.E,, who
since 1945 has been a Fellow of Trinity College, Cam-
bridge, and University lecturer in electrical engineering,
has been elected Professor of Electrical Engineering by
the University. He will succeed Professor E. B. Moullin,
who, as announced in our January issue, is retiring in
October after occupying the chair since it was established
in 1945. For twelve years prior to the war Professor
Oatley was a member of the staff of the physics depart-
ment of King’s College, London, and for some time
during the war was in charge of basic work on radar
transmitters and receivers at the Radar Research and
Development Establishment of the Ministry of Supply.
He was chairman of the Radio Section of the LE.E. in
1954/55 and is a member of the measurements and
standardization commniittee of the International Scientific
Radio Union.

J. Bell, B.Sc., F.Inst.P., deputy director of the G.E.C.’s
Research Laboratories at Wembley, Middx., which he
joined in 1929, has been appointed a director of the
M.O. Valve Co., a subsidiary of the G.E.C. Mr. Bell,
whose scientific work has been largely in the field of
radio and radar transmitting valves, has been manager
of 5t_;elecommunications division of the laboratories since
1953.

P. J. Walker, president of the British Sound Record-
ing Association for 1960/61, is managing director of
Acoustical Manufacturing Co., of Huntingdon, which
he formed in 1936, Mr. Walker, who has been res-
ponsible for most of the design and development of
audio equipment made by his company, is also very
well known as a lecturer on loudspeakers and high-
quality reproduction. Readers will recall his articles
in Wireless World on the electrostatic loudspeaker,
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A. L. Sutherland, director of Philips Electrical, which
he joined in 1933, and of Cossor Radio and Television
since its acquisition by Philips, is the new chairman of
the British Radio Equipment Manufacturers’ Associa-
tion. After war service in the Royal Artillery, in which
he rose to the rank of major, and the Air Branch of the
General Staff, Mr. Sutherland rejoined Philips in 1946
and managed the tungsten lamp department until being
appointed commercial manager of the tclevision and
radio division in 1950. Six years later he was appointed
to the board. Mr. Sutherland has represented Philips in
B.R.E.M.A. for some years and has been vice-chairman
of the council since 1957.

A. L. Sutherland. J. F. Winterboitom.

J. F. Winterbottom, M.Se,, AMIEE,
A.MBritI.LR.E.,, has been appointed chief engineer of
Data Recording Instrument Co., of Ashford, Middx.,
which is associated with International Computers and
Tabulators Ltd. Mr. Winterbottom was previously with
the Motor Industry Research Association.

P. A. Charman, who joined Semiconductors Ltd. on its
formation in 1957, has been appointed sales develop-
ment manager and will be concerned with the company’s
technical information service. After ten years in the
Electrical Branch of the Royal Navy and of the Royal
Canadian Navy he was for two years with Philco (Great
Britain), Ltd., where he set up a training equipment
division.

Joseph Samuels, purchasing director of Winston Elec-
tronics, Ltd., Shepperton, Middx, for several years, has
been appointed works director in charge of production.
Before joining Winston Electronics in 1954, Mr.
Samuels, who is 49, was for several years with Standard
Telephones & Cables and later Sunvic Controls of
A.EI, Liud.

V. P. Cole, who joined Grundig (Great Britain) Ltd.
as sales manager in 1955, has been appointed sales
director to the board. He started his career in 1917
as a wireless operator with Marconi’s and during the
Yast war he was with the Radio Production Executive
of the Ministry of Aircraft Production,

James C. Pledger has been appointed technical direc-
tor and chief engineer at the Coventry factory of Lexor
Electronics Ltd. He succeeds R. Grey, who has taken
an overseas appointment.

E. G. Wakeling, who joined Advance Components,
Ltd, as general manager in February last year, has been
appointed a director. He was formerly manager of the
servo division of Elliott Brothers, Lewisham.

A. B. Clarke has joined Cossor Instruments Ltd. as
sales manager. He was previously instrumentation sales
manager of J. Langham Thompson Ltd., which he
joined from the G.E.C. Applied Electronics Laboratories.
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Cecil Dannatt, O.B.E, M.C,, D.Sc,, M.LE.E,, has been
appointed vice-chairman of Associated Electrical In-
dustries Ltd., with the special responsibility of co-
ordinating both commercial and technical policy. Dr.
Dannatt, formerly group managing director of Metro-
politan-Vickers, has been group managing director of
Associated Electrical Industries (Manchester) since it
was formed earlier this year. He joined the board of
Metro-Vick in 1947 as director and chief electrical
engineer. Four years later he became assistant manag-
ing director and director of research and education. Dr.
Dannatt, who is 63, and a director of a number of com-
panies in the A.E.I. Group; was professor of electrical
engineering at Birmingham University from 1940 to
1944.

H. West, M.Sc, M.IMechE, M.IEE, assis-
tant managing director of A.E.I. (Manchester) since
last January, succeeds Dr. Dannatt as managing director.
He joined Metropolitan-Vickers as an apprentice in 1918.
In 1946 he was appointed assistant to the chief electrical
engineer of the company; three years later he became
chiffselectrical engineer, and was appointed to the board
in 1951.

Peter Axon, O.B.E., Ph.D., M.Sc.,, AM.ILE.E,, man-
aging director of Ampex Electronics Ltd., is now also
managing director of Redwood City Engineering Ltd., the
U K. marketing subsidiary of Ampex International, S.A.,
of Fribourg, Switzerland. Dr. Axon joined Ampex Elec-
tronics Ltd., the organization’s U.K. manufacturing sub-
sidiary, last year from the Research Department of the
B.B.C. where he had been engaged mainly in magnetic
recording research and development since joining the
Corporation in 1947.

D. H. Follet, M.A,, Ph.D., F.Inst.P., kecper of the
Department of Electrical Enginecring and Communica-
tions in the Science Museum, London, since 1957, has
been appointed director of the Museum. He succeeds
Dr. T. C. S. Morrison-Scott, who has become director
of the British Museum (Natural History). Dr. Follett
joined the museum in 1937 as an assistant keeper in the
department of physics. He was previously an indus-
trial physicist.

OUR AUTHORS

D. Saull, who on page 306 discusses mains trans-
former design, is on the development engineering staff
of a firm of instrument manufacturers, where he is
mainly concerned with the design of a wide variety of
transformers. Following war-time military service in
radar, he served for eight years in the Police Force and
then entered the Diplomatic Wireless Service in which
he was engaged on technical security work. For several
years immediately prior to joining his present company
he was in the Plessey applications laboratory at Tow-
cester.

L. E. Weaver, B.Sc., AM.ILE.E,, author of the article
on the measurement of random noise in television re-
ceivers, is head of the measurements group of the
B.B.C.’s Designs Department which he joined in 1955.
Prior to joining the B.B.C. he was with Standard Tele-
phones and Cables where in the transmission laboratory
he was engaged on the design of multi-channel telephone
systems and networks and was for some time leader of
a group specializing in the design of terminal equipment.

John E. Robson, B.Sc.,, A M.IEE, senior develop-
ment engineer of Redifon’s Communications Labora-
tory, Crawley, Sussex, contributes an article on the calcu-
lation of standing-wave ratio to this issue. After serving
in Royal Signals from 1940 to 1946 he studied at King’s
College, Newcastle, where he graduated in electrical
engineering in 1948 and then went into industry. For
seven years prior to joining Redifon in 1959 he was with
Waymouth Gauges, Ltd. He is 39.
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V.HF./F.M.

By R. V. TAYLOR,
Assoc. Brit.L.R.E.

THE B.B.C’s v.h.f./f.m. services now cover all the
major populated areas, and the greater part of the
country is served by the 20 transmitting stations.
In many areas medium and long-wave reception is
not as satisfactory as v.h.f and, of course, the rela-
tively short car-radio aerial is very inefficient at low
broadcast frequencies. Many listeners now use
v.h.f.-only receivers in their homes and would, no
doubt, be satisfied with restriction to B.B.C. only
on their car radios; especially in view of the freedom
from interference given by f.m. Thus it seems only
logical to use a v.h.f./f.m car-radio receiver.

Two difficulties arise when considering such an
installation. The first, common to most car radios,
is the provision of power supplies. Many modern
cars use 12-volt positive-earthed batteries; thus
valves must either have 12-volt heaters or be con-
nected in series pairs. Also the positive earth may
limit the choice of vibrator units.

The second apparent difficulty concerns the aerial.
Only a vertical aerial could be kept reasonably clear
of the car body and one would expect reception of
horizontally-polarized transmissions on a vertical
aerial to be unsatisfactory. Fortunately this is not
so; a vertical quarter-wavelength rod fitted to the
car roof (which will serve as a ground plane) has
been found to provide a good signal in the service
area of a v.h.f station. Such an aerial is usually
omni-directional and is also suitable for direct con-
nection by coaxial cable to the receiver input.

The principal requirements for a mobile v.h.f./f.m.
receiver are met by most good f.m. tuners at present
available, so the simplest method of obtaining v.h.f.
car radio is to use a “standard ” tuner and add a.f.
stages and a power unit.

Tuner Requirements

The principal requirements of the tuner are: —

Sensitivity—A figure of the order of 104V input
for effective limiting has been found to be adequate in
most areas. Greater sensitivity is not an advantage,
as in places where it would be warranted for domes-
tic use a moving vehicle would pass through rapid
variations of signal strength, the minimum values of
which might be too low for satisfactory use. A tuner
of 101V sensitivity normally gives good reception or
no reception at all, an ideal state of affairs where
borderline operation may distract a driver.

Frequency Stability—Naturally, retuning during
the warm-up period is undesirable and automatic
frequency control is a useful “extra.” However,
despite the variations of temperature and supply
voltage which arise in a car, many tuners seem to
be stable enough to operate satisfactorily.

Good a.m. rejection.—It is vital where signal levels
are low and ignition interference, vibrator hash, and
generator “whine ¥ abound, that a good a.m. rejec-
tion factor should be achieved. Tuners having a
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Car Radio

USE OF F.M. TUNER, AF. AMPLIFIER AND POWER
SUPPLY UNIT FOR MOBILE BROADCAST RECEPTION

limiter stage preceding a ratio detector, or two
limiters and a Foster-Seeley discriminator, should be
suitable.*

Automatic Gain Control—Good a.m. rejection can
be achieved by “ dynamic ” limiting, but a limiter of
this type is not able to compensate for variations in
signal strength. Thus a.g.c. is necessary and this
may also help to hold constant the a.f. level when
using a static type of limiter.

Free Tuning.—Switched tuning is unsuitable
unless the receiver is to be used in the service area
of only one station. A large-reduction tuning drive
is, naturally, an aid to tuning.

A.F. Gain Control and Switch.—Some v.h.f tuners
incorporate an a.f. gain control and a power switch.
This is desirable as then only the tuner need be
accessible from the driving position and the power
supply and amplifier can be mounted elsewhere.

Many of the kits and ready-assembled tuners on
the market satisfy these requirements with little
modification, so the choice of “front end” for the
receiver is largely a matter of size (both in regard
to the pocket and the tuner).

Preparing the Tuner

For a 12-volt supply the valve-heater circuit will
have to be re-arranged unless 12-volt valve equiva-
lents are available. The simplest method is to con-
nect the valves in series pairs, remembering that
a shunt resistor will be necessary across the lower-
current heater if valves of different heater-current
rating are connected in series.

The heaters of the local oscillator and discrimina-
tor valves (if germanium diodes are not used for the
latter) should be at the “earthy ” side of their pairs.
The extra wiring involved may cause instability.
New leads should be run close to the chassis and
kept away from signal wiring: extra decoupling may
be necessary. Microphony, too, can be a problem,
so this should be eliminated from the tuner before
installation. Any leads or components likely to
move under vibration should be secured. To ease
servicing problems plug-and-socket connections for
aerial, power supply, switch and a.f. output are
desirable.

A.F. Stages

Most tuners provide an af. output of at least
0.3 volts at high impedance and the author finds
that a power output of one to two watts is ample
for use in a car—in most modern cars no more than
0.5W will be required. Thus a single-ended two-
stage amplifier is adequate. Where space is limited
a single triode-pentode valve (an ECL80 or ECLS82,
for example) could be used.

\

* Editorial note.—Readers are reminded of the excellent and
simple limiter/discriminator described by J. G. Spencer on p. 492
of our November 1959 issue.
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TABLE: SUITABLE OUTPUT VALVES

Valve Bias Resistor Output Transformer Heater Rating H.T. Current |
(ohms) Ratio for 3-Q Load v A (mA)

6BW6 | .

6V6 h 270 40:1 6.3 0.45 50

6J5 B . 03

I 470 50: 1 63 {53 } 15

EL91 680 75:1 6.3 0.2 19

EL32 470 50:1 6.3 0.2 37

12A6 330 50:1 12.6 0.15 33

Transistors could be used with advantage in both
the a.f. amplifier and power supply units. However,
the intention was to kecp down costs by using
components available either from the “junk” box
or the surplus market. Kits for both transistor
amplifiers and power units arc available, though,
and the saving in battery drain through the use of
transistors may be thought worthwhile. Also data
sheets giving details of suitable 12-volt power units
and af. amplifiers arc obtainable from some tran-
sistor manufacturers.

Fig. 1 shows a circuit in which various combina-
tions of valves may be used—a 6BR7 voltage
amplifier and 6BW6 output stage are indicated. The
af. input, from the tuner gain control (a screened
lead is necessary), has connected across it a 1M()
resistor to prevent the grid circuit becoming “ open”

HTo— »HI.
wg Ls3nd
| i
AFos===
Oty

EARTH # EARTH
SWITCH O SWITCH
LTo— 205 L
Fig. I. Audio amplifier showing heaters connected for

operation from [2-V battery. On 6V, heaters should be
connected in parallel and 22-Q shunt resistor omitted.

if the lead is disconnected. This first stage provides
a voltage gain of about 140; it is thus capable of
driving fully the least-sensitive output valve listed
in the Table from a tuner output of as little as
0.15V. Octal-based near equivalents of the valves
shown are 6SJ7 (V1) and 6V6 (V2) but a 43-Q
2-W heater shunt will be required for the 6S]7
instead of 2202.

An “cconomy” version of the a.f. unit, given in
Fig. 2, is intended for use where space is limited
and battery drain must be kept at a minimum. An
output of over one watt is available, but distortion
is higher than in the first circuit.
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Other Possibilities.—If battery drain is the only
consideration, a 6J5 or 6C4 may be used as an out-
put valve. No heater shunt resistor is required
with a 6SJ7/6J5, or 6BR7/6C4 combination.

Other pairs not requiring a shunt resistor for
12-V operation are EF86/EL32 and EF86/EL91.
No change in component values, except heater
shunt, need be made for any of the voltage-
amplifier valves mentioned. Of course, a 12A6 and
12SJ7 or 12AT6 could be used with parallel-
connected heaters on a 12-V supply. The Table
gives further details of the valves suggested.

Layout of the af. stages is not critical; normal
precautions should be taken to keep input leads
away from the output and heater wiring.

Interconnections

The connection between tuner and af. unit will
carry af., h.t, Lt. and leads to the switch thus,
for convenience, plug and socket connections are
a good idea, although it would be unwise to add a
bulky socket to a compact tuner. Multiple earthing
should be avoided and the outer braid of the
screened a.f. lead must be connected to earth only
at one point. It will thus require a separate pin
on the plug. L.T., earth and, possibly, the switch
leads carry high currents, and need conductors thick
enough to keep the total potential drop within
bounds—say a maximum of half a volt with a six-
volt supply, and double that on 12V.
Connections from the a.f. unit to the power supply

Fig. 2. ‘‘ Economy’ a.f. amplifier requiring only 19mA
at 220V h.t. Heaters shown wired for [2-Y operation,
Hlo HT.
g £s.(30)
o
4 FOSSES
O——dq
Mg
EARTH EARTH
SWITCHe SWITCH
LTo s201 W un
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Fig. 3. (Below) Filter and
switch  circuits added to
vibrator or motor-generator
h.t. supply. If the h.t. unit
has only three terminals its
input polarity should match
that of the car supply. Switch
on volume control connects
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should be made in the same way and a screened
lead should also be used for the loudspeaker. The
loudspeaker should be earthed only at the amplifier
chassis (the earthy connection of the cathode-bypass
capacitor for V2 seems to be the best place). All
these measures are taken to avoid noise pick-up
from the electrical-system currents flowing in the
body of the vehicle; these may reach the loud-
speake?, even when the receiver is switched off, if
carth connections are made at several points on the
car body.

Power Supplies

A variety of vibrator and motor-generator units
arc available on the surplus market. A vibrator is
more efficient than a motor generator and is there-
fore kinder to the battery. Care must be taken to
check that the polarity of the supply acceptable by
the vibrator unit is the same as that used on the
car, although some units are designed to be com-
patible, usually by a simple modification, with either
polarity of supply. The h.t. current of both the
tuner and the af. unit (see Table for values at
220V) must be added to give the total power
required from the h.t. supply.

Fig. 3 shows the connections for a typical vibrator
or motor-generator unit. The filters shown in the
h.t. and 1t. leads should not be necessary where
the unit has its own filters, but the additional
capacitors will generally be required to reduce radia-
tion or pick-up of noise by the leads. The l.t. choke
may be made by winding about three yards of
14-s.w.g. enamelled-copper wire on to a 1l-in long
by i-in diameter former. An ordinary smoothing
choke rated at the full h.t. current is suitable for
the h.t. filter.

The contacts of the switching relay must be
capable of carrying in the region of 12A for 6-V
operation or 5A on a 12-V supply. If a suitable
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SWITCH SWITCH

Fig. 4. Power switching without relay. The h.t. unit must
be isolated from earth: i.e. there must be no d.c. earth
connection in the unit. Switch lead may require filtering
similar to I.t. lead.

type cannot be found on the “surplus” market a
horn relay from a motor-accessory dealer would be
suitable.

If the space available allows a compact layout,
and leads between battery and power unit (via the
tuner power-on/off switch) can be kept short (less
than about six feet total) the relay can be dispensed
with and the alternative circuit of Fig. 4 may be
used. If the switch is incorporated in the tuner
volume control it is advisable to connect in parallel
the two halves of a double-pole type.

The lead from the power-supply unit to the car
battery should follow the most direct route possible,
passing through grommets where necessary to avoid
chafing. Remember that the movement of the car
may damage a heavy cable that is not securely fixed.
The fused lead may be connected directly to the
battery terminals; but if an “auxiliary” connection
is provided (usually on the cut-out panel) this should
be used in preference to the direct connection.

The author used a 7X4-in elliptical loudspeaker
as space was available. Generally, the largest-
possible loudspeaker with the highest-flux magnet
will give the best rcsults; but avoid damp or hot
places or its life may be shortened. A large baffle
area also helps.

Aerials

At v.hf. a resonant aerial can easily be used. A
quarter-wavelength vertical whip mounted at the
centre of a sheet of metal is a simple and effective
aerial. As long as the metal sheet extends for more
than a quarter wavelength in all directions from the
base of the aerial it will behave as a ground plane
and the aerial will have an impedance of about 50¢)
at its base (but 75-() coaxial cable is suitable). For
Band IT the sheet of metal must be at least five feet
across its smallest dimension; a car roof is obviously
ideal.

A 2-ft 6-in whip in the centre of a car roof thus
makes a simple and effective aerial. Despite the
apparently incorrect plane in which it is mounted,
it will operate because the signal at or near ground
level will have a considerable vertically-polarized
component.

Details of easily constructed or adapted aerials are
given in Fig. 5. Where a quarter-wave whip and
ground plane cannot be used (for example, on a
sports car) a coaxial dipole (each element 2ft 6in
long) may be suitable. In most cases the lower ele-
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10~14 sw.g. STEEL ROD

g
PUSHED THROUGH RUBBER BALL 284 STUDDING
.

i SWEATED. INTO
— ASE END
i
1/2'b1a. RUBBER BALL BASE No.9
FORCED INTO 1/8 DA, HOLE
BRAID EARTHED SUPPORT BRACKET
AT HOLE
CAR ROOF 3 : CAR ROOF
Q#‘Jlf o ‘gmg“\mss PLATE
; METALLIC SLEEVE
. CENTRE CONDUCTOR 65@&_'1)(5”‘5 QH<—- EARTHED AT BASE PLATE
CONNECTED TO END OF WHIP 1. ONLY

(2) (p)

PYE SOCKET
FOR COAXIAL CABLE

(¢)

COAXIAL CABLE

Fig. 5. Some methods of mounting the aerial: (a) uses rubber ball as insulator and (b) employs ex-Govt. aerial base. For cars
with non-metallic bodies (c) shows a coaxial dipole. Sleeve can be formed from outer covering and braid from large-diameter
coaxial cable. Aerial elements are about 2ft 6in long. (Inset). Cable clip to secure aerial feeder. Springy clip material
enables ' legs ' to enter slot in bodywork, then open out to hold cable firmly.

ment will be close to the bodywork, reducing the
efficiency of the aerial, but a good signal should still
be obtained.

Feeder losses are negligible on the short run
required in a car and the unbalanced aerial is better
suited to connection to a coaxial cable than a
balanced dipole. The normal telescopic car-roof
aerial may be used as long as the outer braid of the
coaxial cable is earthed effectively to the car roof
at the aerial base.

The inset in Fig. 5 shows a cable clip for use in
a slot in the bodywork. To avoid a loop in the
receiver earthing it may be necessary to isolate the
aerial-feeder “ outer ” at the tuner-input socket. This
can be done by using a coaxial socket of the type
employed on live-chassis television receivers. The
sleeve (outer braid connection) of this socket is con-
nected to the chassis through a 1,000-pF capacitor
shunted by a 1-MQ resistor. The resistor provides
a leakage path for any “static” charges picked up
by the aerial.

Mounting the Units

Of course, the tuner chassis must be insulated from
the car body—if the tuner has rubber feet it may be
stood on the parcel shelf. Strips of plastic-foam
draught excluder stuck to the bottom of the tuner
make a good substitute for rubber feet. Some form
of insulated resilient retaining clips are also advis-
able. For the a.f. unit the same considerations apply
as far as vibration and earthing is concerned—the
units should be placed rather than mounted, but
must be restrained from “ wandering” due to the
movement of the car.

The power-supply unit, as it is much heavier than
the other units, must be firmly anchored. The vibra-
tor or generator is likely to be noisy acoustically so
it is best placed outside the passenger compartment,
either in the boot or in the engine space. To pre-
vent the transmission of noise by the bulkhead or
body work, the unit should be fixed by bolts, pass-
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ing through rubber grommets in its chassis and in
the mounting holes in the car.

Conclusion

A receiver made up on the lines suggested should
give good results in almost any part of the country.
However, many apparently small points may have
a noticeable effect on performance and a certain
amount of trial and error is inevitable if the best
results are to be obtained. A last word—don’t for-
get that a separate licence is required for a car
radio!

Foreign Body Locator, developed by the University
of Birmingham Department of Physics, will detect an object
of about | cu. mm size at g distance of lcm with an
accuracy of better than Imm. It uses a search coil in one
arm of an R-L bridge, and the presence of a magnetic or

metallic object causes an impedance change which
unbalances the bridge (indicated by a meter reading and a
variation in pitch of an audible note). A phase-sensitive
detector indicates whether the object is magnetic or not.
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LONDON AUDIO FAIR

SELECTED EXHIBITS OF

19

THE mixture as before,” only more
s0, might be said to describe the
recent Audio Fair, since most of the
changes from last year were continu-
ations of trends which were already
noticeable then.

One trend which had perhaps
hardly begun last year but which was
very foticeable this year was an in-
crease in the number of imported
foreign (and in foreign we hope we
are allowed to include U.S.A.) ex-
hibits. )

As before, while the main em-
phasis was on stereo, the main
developments were in tape record-
ing. This year, however, stereo has
well and truly invaded the tape re-
cording field, with stereo recording
as well as replay facilities being
offered in many of the new models
and with the introduction of several
new stereo microphones.  Stereo
microphones and tape recorders
which can both record and replay
stereo are thus now no longer the
rarities they once were,

Four-track tape recorders are also
now no longer a rarity, many of the
new models coming into this cate-
gory. As many as three such models
were introduced by T.S.L.—the
Harting HMS, :he Korting and the
Electron 9S/4K. All of these can
also record stereo (as well as mono).
Both the Korting and Harting HM8
use a transistor in the pre-amplifier
to reduce hum and noise. In the
Harting HMS8 this transistor is not
in its usual position before the first
valve, but rather after it, this latter
arrangement being claimed to allow
better matching to the tape head.

Four- and two-track recorders,
both of which used the same deck,

Multimusic Reflectograph 4-track recorder
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were introduced by Multimusic (Re-
flectrograph). One unusual feature
of this deck is that variable-speed
fast forward and fast rewind are
provided by a single control. This
control consists of a potentiometer.
The ends of the element are con-
nected to the fast forward and re-
wind motors while the slider is
connected to one side of the mains
supply : the other side of the mains
supply is connected to the other in-
puts to the motors. In this deck no
idler wheels are used to drive the
tape, the capstan being directly at-
tached to the spindle of a synchron-
ous “inside-out” motor. The rotor
of this motor then acts as a flywheel to
reduce fluctuations in the tape speed.
Speed change is effected electrically.
No pressure pads are used, the re-
quired close contact between the
head and tape being produced by
means of fingers bearing on the tape
at each side of the head: a method
being increasingly used nowadays.
The signal-to-noise ratio is quoted as
50dB for the two-track model A; for
the four-track model B this ratio is
reduced to 45dB because of the nar-
rower track width.

A stereo recorder shown by Ampex
—the 970—has several unusual
features. One of these is that the
numbers of tracks used on record
and replay can be different, since
two-track heads are used to record
and four-track heads to replay. Thus,
while only two-track tapes can be
recorded, both four- and two-track
tapes can be replayed. Since the
tape track positions are different for
two- and four-track stereo tapes, and
since the replay head gaps should
lie centrally across each track for
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minimum crosstalk, the optimum
head positions for minimum cross-
talk are also different for replaying
two- and four-track stereo tapes.
This factor is allowed for in the Am-
pex 970 by making the position of
the four-track replay head adjustable
relative to the tape width—another
unusual feature,

A very unusual feature of the two-
track Timbra recorder shown by
T.S.L. is that the two tape reels are

i

Timbra recorder showing reels in
playing position one on top of the
other.

placed one on top of the other. To
raise the tape from one reel to the
other it is first twisted through a
right angle until it lies horizontally,
then raised, and finally twisted back
through a right angle. Impressive
performance figures are quoted for
this recorder: at the two provided

Butoba battery/mains transistor recorder showing mains
converter on right.
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tape speeds of 3% and 13in/sec the
frequency responses are stated to be
within 42dB from 30 to 18,000c/s
and 30 to 12,500c/s respectively, and
the total wow and flutter less than
0.05% and 0.1% respectively.

An unusual facility of the Vollmer
120 tape deck shown by Chitnis is
that the tape speed can be con-
tinuously varied from 13 to 74in/sec.
This variable speed is obtained
simply by driving the capstan fly-
wheel by means of a rubber wheel
which can be shifted along a shaft
perpendicular to the flywheel axis.
Even at the slowest tape speed of
1Zin/sec, the wow and flutter is
quoted as less than 0.1%. Space for
up to six miniature Bogen heads is
available on this deck.

Two new two-track transistorized
battery tape recorders were shown—
the German Butoba MT4 (distri-
buted in England by Denham and
Morley) and the Challen Minivox. In
the latter recorder, although the high-
frequency recording bias is pro-
vided by the transistors, permanent
magnets are used for erasing the tape.
Two magnets are used in an arrange-
ment which is claimed to result in
much less tape noise than is pro-
duced by a single magnet. The fast
forward and rewind motors are de-
signed so that the battery current
does not increase when the tape is
fast wound (at about 40in/sec). The
tape is capstan driven in the usual
way in both this and the Butoba
MT4 recorder. In this latter recorder
the tape drive motor speed is kept
constant as the battery voltage falls
by means of a transistor switched by
a centrifugal governor. The wow
and flutter is quoted as 0.3% at a
tape speed of 33in/sec. Both high-
frequency bias and erase are provided
by two OC74 transistors in push-
pull. A converter for operating this
recorder from the mains is available.

TAPE

American Irish (Orr) tape was
shown by Wilmex. The recording
surface of this tape is polished so as
to produce closer contact between
the head and tape and thus improve
the high-frequency response.

Pre-recorded four-track 74in/sec
stereo tapes produced by the United
Stereo Tape group of American
manufacturers were demonstrated by
Ampex.

MICROPHONES

Stereo twin moving-coil cardioid
microphones were shown by the
Austrian firm AK.G. (distributed
in England by Politechna (London)),
Chitnis, T.S.L. and Telefunken. In
the Telefunken model the two mov-
ing-coil units can be rotated relative
to one another or even separated
altogether: in the other models the
units are fixed at right angles to each
other.

A close-talking high-quality rib-
bon microphone—the 4104—was
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shown by S.T.C. A ribbon micro-
phone normally responds to the
sound pressure gradient or sound
velocity and the low-frequency re-
sponse rises for close sound sources.
In the S.T.C. 4104, however, for a
person speaking from a controlled
standard distance from the micro-
phone set bf a mouth guard, this
rise in the low-frequency response
has been eliminated to give an out-
put which is flat within +3dB from
60c/s to 10kc/s. Distant sound
sources will then appear to have
their lower frequencies attenuated
by amounts which range from about
5dB at 1000c/s to 25dB at 60c/s.
Since these lower frequencies form
an important part of most back-
ground noises, the response to such
noises is considerably reduced.
Another feature of this microphone
is that the responses to sounds from
the mouth and nose have been care-
fully equalized.

A number of useful facilities are
offered with Austrian AXK.G.
moving-coil and condenser micro-
phones (distributed in England by
Politechna (London)). For example,
in several of the moving-coil units
the bass response can be usefully re-
duced to eliminate the normal rise
when close talking. This reduction
in the low-frequency response is
usually produced simply by connect-
ing a choke across the microphone.
A variable polar response is offered
for both the D30 and D36 moving-
coil and Cl12 condenser micro-
phones. Essentially this variable
polar response is obtained by mount-
ing two cardioid unmits back to back
and combining a varying proportion
of their outputs in or out of phase—
in the case of the condenser unit by
altering the relative magnitudes and
polarities of the two polarizing volt-
ages. Omni-directional and figure-
of-eight responses, for example, are
then obtained by combining the two

Below : Lowther
Acousta - Twin
stereo loudspeaker
system.

Above: A.K.G. stereo
moving-coil cardioid
microphone.
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cardioid responses in or out of phase
respectively.

Many of the moving-coil units in
the A.K.G. range have been given a
cardioid response. This is done by
combining the omni-directional
sound pressure 1esponse of a dia-
phragm exposed on only one side to
sounds with the figure-of-eight
pressure-gradient response of a
diaphragm exposed on both sides to
sounds. Basically these microphones
are thus constructed with the
diaphragm enclosed on one side ex-
cept for a release tube.

LOUDSPEAKERS
An interesting single - cabinet
stereo  loudspeaker  system—the

Acousta-Twin—was demonstrated by
Lowther. In this system frequencies
below 200c/s—which convey only a
small part of the directional informa-
tion—are combined together by
loading the rear of each of the two
loudspeakers via a cavity (to cut off
frequencies above 200c/s) with two
folded horns having a common
mouth. Frequencies above 200c/s
which are radiated from the front of
the speakers are reflected both side-
ways and upwards by wedges at the
top of the cabinet. Further reflec-
tions at the room walls and ceiling
then produce apparent sound
sources much further apart than the
speakers themselves. The separa-
tion and height of the sound sources
produced by the upward-directed
portion of the sound can be modified
if desired by tilting a Perspex reflec-
tor on top of the cabinet. When the
speaker system is used for reproduc-
ing mono sound this reflector is
turned round through 180° and can
then be raised or lowered to reflect
a variable proportion of the upward-
directed sound forwards. A variable
proportion of the sideways-directed
sound can also be reflected forwards
by rotating two hinged Perspex
panels at the side of the cabinet.
For reproducing stereo, these hinged
panels should be flat against the
wall.

A number of unusual loudspeakers
and loudspeaker mounting arrange-
ments were shown by the French
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Garrard stylus pressure gauge show-
ing check weight at front left.

firm Teppaz whose equipment is
distributed in England by Selecta
Gramophones. For example, in their
portable record players high-imped-
ance crystal loudspeakers are used to
reproduce frequencies above
3000c/s, and, in order to save space,
the lower frequencies are reproduced
by inside-out loudspeakers—i.e.,
loudspeakers in which the magnet is
inside rather than outside the cone
angle. These inside-out loudspeakers
are mounted on flat lid baffles with
the mounting deliberately made non-
rigid. Moreover, both the front and
back of thesc specakers are covered
by grilles which are deliberately de-
signed to impede the free flow of
sound. The Teppaz Duo Dynamic
enclosure has a long slit opening at
its rear which leads to two expand-
ing chambers terminated by hinged
doors. By adjusting these doors the
bass response of the system can be
varied.

A recent modification to the Stan-
tel column loudspeakers made by
S.T.C. for sound reinforcement pur-
poses is that they have been given a
slight curvature in the vertical plane.
This widens the high-frequency
vertical polar response to the same
width as the low-frequency vertical
polar response.

10-in version of their well-
known Dual Concentric loud-
speakers—the IIILZ—was shown by
Tannoy. In this new unit the high-
frequency response can be altered
by using a capacitor to shunt a
variable fraction of a resistor in
series with the horn-loaded high-
frequency unit. Alternative speaker
impedances of 4, 8 or 150 can be
selected by means of an auto-
transformer.

High-quality moving coil head-
phones with quoted responses from
30c/s to above 13kc/s were shown
by A.K.G. (distributed by Politechna
(London)) and Chitnis (the Beyer
DT48). The low-frequency re-
sponse of course depends on how
airtight the earpiece to head joins
can be made.

PICKUPS

A rather unusual arm is used in
the American Shure Studio Dynetic
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pickup (distributed in England by

Maunder). In this arm the vertical-
and lateral-motion pivots are well
separated rather than close together.
The two vertical motion point pivots,
being only about an inch from the
head, carry little more than the head
and head counterweight. The arm
is balanced about the point and
sleeve pivots for lateral motion so as
to reduce interference by external
vibrations and to avoid the need for
levelling. The main arm counter-
weight is attached by means of a
vertical strip embedded in a special
damping material to reduce the
effects of the low-frequency arm
resonance. A magnet in the arm
attaches it to its rest. This arm is
straight, the offset angle necessary to
reduce tracking error being provided
in the head itself. This head uses a
moving-magnet system, both mono
and stereo versions being available.
For the stereo or mono cartridge re-
spectively the effective mass at the
stylus tip is quoted as 13 or
1.25mgm and the compliance as 9 x
107* or 7 x 10~°cm/dyne.

A high-quality stereo pickup and
arm were shown by H.M.V. The
pickup uses a variable-reluctance
vertical-lateral motion system, the
correct outputs for the standard
45/45 recording system being ob-
tained by the usual method of sum-
ming (adding) and differencing (sub-
tracting) the vertical and lateral
outputs. The effective mass at the
stylus tip is quoted as about lmgm
vertically or laterally, and the verti-
cal and lateral compliances as 3.5 x
107 and 7x10"°cm/dyne respec-
tively. The arm is suspended on a
single pivot, movement being
damped by a viscous fluid. The
counterweight is mounted asym-
metrically to provide the sideways
balance necessitated by the head
offset. The head offset angle is ad-
justed to minimize the distortion
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Above: H.M.V. pickup
arm and stereo car-

tridge.
Left: Shure pickup
arm and  stereo
cartridge.

produced by the angular tracking
error rather than to minimize the
tracking error itself. Minimizing the
tracking error will not necessarily
minimize the distortion since this is
not only proportional to the tracking
error but also inversely proportional
to the distance from the record
centre. A raising and lowering
mechanism is also incorporated in
this arm.

In the Mark II version of the
Tannoy Vari-Twin stereo cartridge
an extra pair of pole pieces has been
added. These are cross-connected
to the bottom two pole pieces so that
any hum picked up by either of the
bottom two pole pieces and induced
in the coil wound on it is cancelled
by the hum induced via one of the
extra pole pieces. A hum reduction
of the order of 20dB has been
obtained in this way.

A new stylus force gauge—the
SPG3 —was shown by Garrard. This
is graduated in ¥gm intervals from
0 to 12gm. A 5gm check weight is
provided. The stylus force is
balanced via a lever against that of a
spiral spring.

RECEIVERS

Two American models consisting
of independent a.m. and f.m. tuners
mounted on the same chassis for re-
ceiving suitable stereo transmissions
were shown by Ampex and Wilmex.
The Wilmex unit—the Fisher 202-T
—is claimed to effectively limit f.m.
inputs below 1wV, four if. and
limiter stages being uscd. A stereo
pre-amplifier and tone control unit
is incorporated on the same chassis.

A new Chapman tuner—their
S6BS/FM—is a combination of their
older FM91 fm. and S6BS a.m.
tuners. Nine a.m. bands are pro-
vided, six being bandspread.

The range of Goldhorn transistor
sets shown by Denham and Morley
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includes the TKI110 which can
receive short waves down to 16
metres.

S.T.C. were showing a relatively
inexpensive triple-crystal unit for use
in f.m. receivers.

AMPLIFIERS & PRE-AMPLIFIERS

Transistorized units seemed to be
more common this year. Pre-
amplifiers were shown by Cintel,
Wellington ~ Acoustic Laboratones,
and Reslosound. The Reslo Trans-
istor Coupler is designed for micro-
phones with impedances from 30 to
1,000 and uses a common-base
transistor circuit. Wellington
Acoustic Laboratories showed two
units for use with both high and low
impedance pickups—one unit for
mono and the other for stereo. The
crosstalk on the latter—the Stereo
Wal Gain—is claimed to be as low
as —60dB at 1,000c/s and better
than —50dB at 10kc/s. (Any capaci-
tive coupling would tend to make
crosstalk increase with increasing
frequency.) Special features of the
Cintel prototype unit are high- and
low-pass filters cutting off at 18dB/
octave from 30c/s and 7kc/s respec-
tively.

A transistorized combined pre-
amplifier and 15W (5% distortion)
power amplifier on the same chassis
—the BCS2429—was shown by
G.E.C. In the pre-amplifier mixing
of the signals from two 15 to 30Q
microphones and a high- impedance
crystal pickup is possible. In the
power amplifier the base bias of the
driver and two output transistors can
be adjusted to obtain the optimum
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Above: Fisher a.m.|
f.m. stereo tuner and
tone control unit.

Right: Wellington Acoustic
Laboratories transistor stereo
pickup pre-amplifier.

performance. A prototype power
amplifier shown by Cintel gave an
output of 10W at less than 0.5% dis-
tortion.

Turning now to valve amplifiers,
for reducing stereo “hole in the
middle” a variable output propor-
tional to the sum of the two stereo
signals and designed for feeding a
central third speaker (third chan-
nel) is provided in the American
Fisher X202 combined stereo pre-
amplifier, tone control unit and
2X25W power amplifier shown by
Wilmex. Variable crosstalk between
the two channels can be artificially
introduced in this unit so as to re-
duce the width of the overall sound
field. Other unusual facilities in the
Fisher X202 are controls for adjust-
ing the bias and d.c. balance to
optimum,

An unusual feature of a range of
30W (1.5% distortion) and 60W (3%
distortion) portable combined pre-
amplifiers and amplifiers designed by
S.T.C. for use in_ public address
systems is the provision of cathode-
ray output level indicators, The out-

Left: Underneath
view of G.E.C.
transistor  com-
bined pre-ampli-
and power
amplifier.

Right: S.T.C. tri-
ple-crystal unit for
use in f.m. re-
ceivers.
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Rogers stereo tone control unit.

put impedance is 333Q for the
AP30/2IP and AP30/3IP 30-W
amplifiers and 1662 for the

AP60/31P 60-W amplifiers. The
signal-to-noise ratio for these ampli-
fiers is as high as 54dB even at the
maximum input sensitivity of 0.5mV
(at 6001€2).

Special features of a very compre-
hensive stereo pre-amplifier and tone
control unit shown by Rogers are a
maximum sensitivity of 2mV, pro-
vision of as many as 18 inputs, 10
of which can have their sensitivities
varied, a low-pass filter with variable
slope and choice of three alternative
cut-off points, a high-pass filter with
two alternative cut-off points, and
coarse and fine balance controls.

An American stereo amplifier
balance indicator using a meter—the
Kinematix SB-1—was shown by Wil-
mex. If an acoustic balance dif-
ferent from the amplifier balance is
required and obtained, the indicator
can be adjusted to re-indicate
balance, and the same acoustic con-
ditions for balance can then be
readily reproduced.

A 25-W guitar amplifier combined
with a 12-in loudspeaker—the Vibro-
major—was shown by Grampian. A
special feature of this is an ampli-
tude modulation vibrato variable both
in frequency and depth. The very
high peak to mean ratio of the in-
put signal necessitates an amplifier
specification somewhat different from
that for normal high fidelity. For
example, the power requirements are
somewhat higher, although a higher
distortion—up to about 29%—is quite
acceptable. The amplifier should
have a smooth overload characteris-
tic (i.e. less feedback than is usual
can be employed) and not block or
oscillate when overloaded.
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Self-Balancing Push-Pull Circuits

2.—Practical Design Considerations

By D. R. BIRT*

-~
EROM the discussion of general principles in last
month’s article, the requirements for the first stage
of a practical amplifier are now fairly clear. We have
seen that for good balance and low push-push gain,
V, and V, should have a high gu and large anode
impedance. This suggests the use of pentode valves.
However, there is an attendant disadvantage associa-
ted with the screen grid supply in this type of circuit,
which may be of importance in the most critical
applications. As may be seen from Fig. 8, the screen
grids of V, and V, must be held at cathode potential
as far as a.c. signals are concerned, and not at earth,
to avoid application of one half the input signal to
the common screen junction. 'This may be accom-
plished by decoupling the screen grids to cathode.
However, when this is done, the screen dropping
resistor appears effectively in shunt with the cathode
impedance. A better plan is to substitute cascode
stages for V, and V,'*. It is generally possible to
achieve a higher gain in this way, and a screen grid
supply is not required.

CATHODE Ev,
IMPEDANCE

L
Fig. 8 Long-tailed pair using pentodes.

The grids of the upper triodes of the cascode pair
require rdeally to be at a constant potential relative
to cathode. This is not a difficult problem, as we
may decouple the grids to cathode, and make the
grid feed resistor large.

Alternatively, a cross coupling arrangemcnt can
be used as shown in Fig. 9. The operation of this
circuit is rather interesting. When a push-pull signal
is applied, it can be seen that the drive to the upper
triodes of the cascode pair is applied to both the
grid and cathode, in antiphase. As far as the cathode
Gircuit is concerned, this turns out to be equivalent
to doubling the g of the upper valve, and therefore
the cathode impedance is halved and the voltage

* Mullard Research Laboratories.
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Fig. 9 Long-tailed pair using cascode stages with cross
coupling.

gain to this point is halved. However, the grid-to-
cathode voltage of each upper triode is the same
as it would be in a conventional cascode amplifier,
and the overall guin is similar.

If we now consider a push-push signal, we find
that the signal voltages at the grid and cathode of
the upper triodes are in phase, and of almost equal
amplitude, so that the amplifier has less gain in this
case.

The basic cascode amplifier may be improved by
the addition of two resistors, R, and R, in Fig. 9%,
This modification promotes a higher gm in the lower
triodes by reason of the additional anode current
bled through R, R,. The gain of each cascode
stage is the product of the gm of its lower valve and
the anode load resistor of its upper valve. It would
appear advantageous to operate the lower triode over
the region of its characteristics where the gm is
highest. This implies working at a high anode
current. In a conventional cascode amplifier, an
increase in lower triode anode current increases the
voltage dropped across the upper triode anode load
resistor. In a driver stage, where we want a large
output, we cannot tolerate this reduction of anode
voltage as it reduces the available output voltage.
Therefore we have to reduce the anode load resist-
ance, and we find that what we gained on the
«swings ” of higher gm we have substantially lost on
the “ roundabouts ” by reducing the load resistance.
In the meodified circuit, however, current fed to the
anode-cathode junction allows the anode current
(and hence the gu) of the lower triode to be greater
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than that of the upper triode. The effective gm is
increased by this means without affecting the current
in the load resistor, and it follows that there is an
increase in gain over the conventional form of
circuit.

Having considered the general requirements of
the circuit, it is now appropriate to consider par-
ticular requirements with respect to valve operating
conditions. The first step is to plot the cascode
characteristics of the double triode to be used. Fig.
10 shows the characteristics of an ECC83 plotted for
an upper valve grid voltage of 170 volts. The char-
acteristics are similar in form to those of a pentode,
and it is a useful rule of thumb to take the knee
voltage at a practical working current as being ap-
proximately equal to 120% of the potential of the
upper triode grid. It is emphasized that, although
these characteristics represent a fair average in
respect of valves measured by the author, they are
not necessarily those of a nominal valve.

The value of the anode load resistor may now
be chosen. A high value will give a large gain, and

the first limit is often set by the bandwidth require- -

ments of the amplifier. It is necessary to ensure
that the load is such that the operating point does
not move into the knee region or beyond cut-off,
under normal operating conditions.

In determining the operating conditions, one must
bear in mind the fact that grid current may begin
to flow at about —1.3 volts V.1, and one must
therefore ensure that the grid voltage does not nor-
mally approach this value. If supply voltages are
subject to variation, allowance should be made to
prevent an increase in distortion with a low h.t.
voltage.

As an example, suppose the bandwidth required is
20 kc/s, and that the load presentsd by the follow-
ing stage is 10 pF in parallel with 2M). A load
resistor of 470k() is suitable, and a loadline of the
appropriate slope is drawn in Fig. 10. Fig. 11 shows

Fig. 10 Cascode characteristics of the ECC88 double
triode.

|
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Fig. Il Operating potentials of the cascode pair.

Fig. 12 Degree of balance in an experimental audio
amplifier is shown by these oscillograms: (a) amplifier
output voltage, (b) output stage cathode current.

the operating voltages. Figures underlined are peak-
to-peak a.c. voltages relative to earth for a push-pull
output of 200V peak-to-peak. The measured push-
pull gain is some 500 times, and with feedback
taken from a resistive divider connected between the
output terminals, the push-push gain is —88 dB
relative to the push-pull gain.  Although a pentode is
the ideal cathode impedance, the above figures
demonstrate that it is frequently possible to obtain
the required characteristics with a triode.

Experimental Audio Amplifier

An experimental 10-watt audio amplifier which
utilizes overall push-push feedback has been built
(and it is hoped to describe a development of this
amplifier in a future article). The amplifier embodies

WIRELESS WORLD, JUNE 1960
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a modified cascode phase splitter of the type
described above. The phase splitter precedes a
Class A pentode output stage, and the push-push
feedback loop is taken from the common cathode
bias resistor of the output stage to the grid of a
pentode forming the cathode impedance of the
cascode pair. The degree of balance obtained with
components of 20% nominal tolerance may be seen
from Fig. 12. The upper trace displays the output
waveform at an output of 11 waits. The lower trace
shows the residual voltage across the output stage
cathode resistor. This represents an alternating h.t.
current which is predominantly second harmonic
and which has an r.m.s. value of 500pA. This com-
pares favourably with the peak anode current per
valve, which is 120mA. Practical advantage of this

feature is reflected in an extremely simple RC power

supply, which may be used to feed a high-gain pre-
amplifier simultaneously, without risk of instability;
and a signal/hum ratio in excess of 60 dBm.

Finally, the author would like to thank many of
his colleagues, and in particular K. W. Moulding
and P. L. Mothersole, for encouragement and help
in the preparation of this article.

REFERENCES
¢ «(Cascode A.F. Amplifier.” L. B. Hedge, Wireless
World, June 1956, Vol. 62, p. 283.
8 «A Cascode Amplifier Degenerative Stabilizer.”
V. H. Attree, Electronic Engineering, April 1955,
Vol. 27, p. 174.
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Causes of Low Outputs’

WHY AUDIO OUTPUT STAGES OFTEN DO NOT ACHIEVE THE EXPECTED PERFORMANCE

lN some valve manuals the data for most types
of output pentode include a figure for the output
power available at 109, total harmonic distortion.
1t is not always realized that this figure represents
the power available at the valve with the values of
voltages, current and external anode resistance quoted.
Consequently, the values of output power actually
obtained in practical equipment are often lower than
those which seem, from the data, to be available.

The values of output power quoted in the manuals
are usually given for fixed bias and screen-grid
voltages because these closely represent the values
actually available for speech or music reproduction.
Where a cathode-bias resistor and/or a series screen-
grid resistor are used, measurements with a cen-
tinuous sine wave will show lower output powers
than those obtained with fixed voltages. At full
drive, the screen-grid current will be appreciably
higher than without the signal. Therefore, if the
signal is a sustained sine wave, the valve operating
conditions will readjust themselves to an increased
bias voltage and/or a reduced screen-grid voltage.
During the reproduction of speech or music, the
waveforms are complex and the sine waves are never
sustained at full-drive amplitudes for a long enough
time to affect the valve operating conditions.

1f it is desired to know how much power is available
at a certain level of distortion under speech or
music conditions, the direct voitages between the
various electrodes and the cathode can be measured
and can then be maintained at these values by aux-
iliary supplies. As a rough guide, the output power
measured with a sustained sine wave under cathode-
bias conditions is approximately 10% less than that
measured with a fixed bjas voltage. A simple correc-
tion allowing for the effect of a screen-grid resistor
cannot be given—it depends both on the value of
the resistor and on the ratio of screen-grid current
at zero signal to that at full drive.

The voltages quoted in the valve manuals are
usually given with respect to the cathode, and should
not be confused with the voltage between the h.t

WIRELESS WORLD, JUNE 1960 o

line and the chassis. Usually, the actual anode
voltage will be the h.t. line voltage less the voltages
dropped across the primary winding of the output
transformer and the cathode resistor.

Valve manuals usually give an optimum value of
effective external anode load resistance, and the
output power quoted is for this optimum value.
At all other values of resistance, the output power
will be lower. For single-valve operation, if the
effective anode load resistance R, is greater than the
optimum value R,(), the anode voltage swing at a
given distortion is almost independent of the value
of R,.

For a resistance less than the optimum, the anode
current swing is roughly independent of R,.

Therefore, for R, > Ru(opt):

Ry pt)
Pout =~ }: X Pou.(opt)

£

and for R, < Ryopu)

R,
P, =~ . x P
out Ra(opt) out{opt)

where P,,, and P, are the values of output
power corresponding to R, and Ry (gpt) respectively.

One of the most common causes of mismatching
is that the resistances of the primary and secondary
windings of the output transformer and of the leads
to the loudspeaker have been neglected. The effect
of the resistance of the secondary winding and the
speaker leads is to increase the secondary load resist-
ance. The effect of the primary resistance R, is
twofold: it increases the external anode load resistance,
and it influences the valve operating conditions in
that it lowers the anode voltage and, hence, the
optimum anode load resistance. The effective
external anode load resistance R, is given by:

R, = R, + n* R, + Ry)
where 7 is the transformer turns ratio, R, is the

*This article is based on a report in Mullard Technical Commun-
ications, Vol. 4, No. 40 (August 1959).
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resistance of the secondary winding and Ry, is the
secondary load resistance (including the resistance
of the leads). Corrections to the optimum value of
anode resistance can be made if it is assumed that the
optimum value is roughly proportional to the anode
voltage and the reciprocal of the anode current.

Practical Example.—Some time ago it was found
that, in an amplifier which incorporated a single-
ended EL84 audio output stage, the anode current
was low with many samples of the valve and the
output power delivered to a 7.5 Q secondary load was
only 2W instead of the 4.2W indicated in the valve
manual. The h.t. line voltage in the amplifier was
250V, and the current in the output stage was
36mA. The relevant data, abstracted from the
valve manual, are given bclow:—

V. 250V
V., 250V
R, 7kQ

R, 2100
V. — 8.4V
I, 36mA
Pos Do = 10%) = 4.2W

It was found that a cathode resistance of 210Q
was used in the output stage of the amplifier. The
actual screen-grid voltage (with reference to the
cathode) was therefore only about 242V, which
explained why the anode current was often low.

However, the loss in power resulted mainly from
mismatching and the resistance of the windings
of the output transformer. Measurements showed
that the turns ratio of the transformer was 30.5:1,

-

Phonetic

IT is understood that many hours were spent during
the Geneva Conference discussing the merits and de-
merits of the various phonetic alphabets now in use,
before adopting the one which has been used by
N.A.T.O. forces and civil airlines since March 1st, 1956.
It is a great improvement on the alphabet incorporated

| A Alfa Able Amsterdam
B Bravo Baker Baltimore
| C Charlie Charlie Casablanca
! D Delta Dog Danemark
} E Echo Easy Edison
F Foxtrot Fox Florida
G Golf George Gallipoli
‘ H Hotel How Havana
| india Item ltalia
J Juliet Jig Jerusalem
| K Kilo King Kilogramme
L Lima Love Liverpool
M Mike Mike Madagascar
I N November Nan New York
O Oscar QOboe Oslo
| P Papa Peter Paris
| Q Quebec Queen Quebec
R Romeo Roger Roma
| S Sierra Sugar Santiago
[ T Tango Tare Tripoli
U Uniform Uncle Upsala
v Victor Victor Valencia
[ w Whisky William Washington
! X X-ray X-ray Xantippe
Y Yankee Yoke Yokohama
z Zulu Zebra Zurich

[N
0
[=,Y

which transforms 7.5Q connected to the secondary
winding into 7kQ across the primary. However,
the primary resistance was 700Q and the resist-
ance of the secondary winding was 0.9Q.

The current of 36mA through the primary wind-
ing caused a voltage drop of 25V, so that the actual
anode-to-cathode voltage was only 217V. At this
voltage, the optimum anode resistance for an EL84
is approximately (217/250) x 7, or 6.1kQ, and at
this optimum value the output power would be
(217/250) x 4.2, or 3.65W. However, the trans-
former, with its winding resistances and a second-
ary load of 7.5Q, presented to the valve an effective
anode resistance given by:

R, = 700 + (30.5)% (7.5 + 0.9)Q.

That is, the effective anode resistance in the ampli-
fier was 8.5kQ. The output power available from
the valve at this optimum value is approximately
(6.1/8.5) x 3.65, or 2.63W. There is, however, a
loss of power of 0.47W in the resistances of the
primary and sccondary windings, so that the useful
power delivered to the load is about 2.2W instcad
of the expected 4.2W.

Because the calculation of output power at an
anode resistance different from the optimum is
only approximate, and also because the transformer
resistances were measured on a cold transformer, this
value of 2.2W is in reasonable agreement with the
output of 2W obtained with the amplifier. A small
reduction in the cathode resistance, and the use of
a different, though somewhat larger, output trans-
former (R, = 305Q, R, = 0.2Q, n = 28.3) resulted
in an increase in output power to 3.5W delivered
to a secondary load of 7.5Q.

Alphabet

in the Atlantic City Regulations (1947), and will be used
in international radiotelephony from May Ist next year
when the Geneva Regulations come into force. How-
ever, even after rhat date stations of the same country
may continue to use when communicating between
themselves any other phonetic alphabet recognized by
their own administration.

We give in the table first the N.A.T.0./1.C.A.O.
phonetics adopted at Geneva (with the syllables to be
emphasized in heavy type), then the well-known Able-
Baker-Charlie list, which is still used for working
between British ships and British coast stations, and
finally the cumbrous words approved at Atlantic City
which will continue to be used for international work-
ing until the Geneva Regulations are introduced.

The first ten words of the new alphabet are also
to be used for verifying the numerals 1 to 0 respectively,
and the following four words for a comma, fraction bar,
break sign and full-stop. When transmitting figures or
marks they must be preceded and followed by the
words “as a number ” or “as a mark” spoken twice,
e.g., the number 1960 will read: “as a number, as a
number, Alpha, India Foxtrot Juliet, as a number, as
a number.”

This method of verifying numerals is not used by
operators in British ships and coast stations. The
G.P.O. “Handbook for Wireless Operators > gives the
following rules for the pronunciation of numerals:
0, zero; 1, wun; 2, too; 3, thuh-ree; 4, fo-wer; 5, fi-yiv;
6, six; 7, seven; 8, ate; 9, niner. Each transmission of
figures is preceded and followed by the words “as a
number » spoken twice.
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COLOUR TELEVISION

DEMONSTRATION OF FRENCH SYSTEM AT THE

TECHNICAL history was made in a small way on the
evening of 27th April, when colour television pictures
were relayed for the first time from Paris to London.
The occasion was a lecture at the LE.E. on the Henri de
France system of colour tclevision, by R. Chaste and
P. Cassagne of, respectively, the Compagnie Générale
de Télégraphie Sans Fil and the Compagnic Frangaise
de Télévision, in which organizations the system has
been under development, (C.F.T. is a subsidiary of
C.S.F.) After the formal paper a demonstration was
given, on colour and black-and-white receivers, of com-
patible colour pictures transmitted on the Henri de
France system over a special relay network from the
C.F.T. laboratories in Paris. The 625-line television
standard was used and the programme material con-
sisted of colour slides and colour films.

A 500-km television relay system was specially
arranged for this occasion as a joint effort by the French
P.T.T., British Post Office and B.B.C,, and was described
by W. J. Bray of the Post Office. It used a number of
existing installations and some temporary stations. A
temporary microwave link connected the CF.T. labora-
tories to the P.T.T. establishment at the Tour de
Meudon in Paris, from which the signals passed to
Loos (near the town of Lille) on the permanent P.T.T.
microwave relay sysiem. From Loos they were trans-
mitted to the Post Office radio station at Tolsford Hill,
near Folkestone, by the permanent G.P.O./P.T.T. micro-
wave link which normally serves for Eurovision and
multi-channel telephony circuits.

The connection from Tolsford Hill to London was
not made by the existing cables because these can only
handle a bandwidth of 3Mc/s, whereas the 625-line
colour signals require their normal 5Mc/s. Two tem-
porary microwave links, connected in tandem, were
therefore set up by the B.B.C., terminating at the Crystal
Palace television station. From Crystal Palace the rest
of the link-up to the I EEE was made by coaxial cable
via Broadcasting House, the Post Office switching centre
at the Museum telephone exchange and the Gerrard
telephone exchange.

Characteristics bf the System

Some readers may recall that the Henri de France
system of colour television* has certain features in com-
mon with the Amecrican N.T.S.C. system, now operating
in the U.S.A., but is distinguished by the sequential
method of transmitting the chrominance (colour without
brightness) information. It is a compatible system which
transmits the brightness information in a wide band on
the main carrier, so that it can be picked up by existing
monochrome receivers as a black-and-white picture, and
the chrominance information on a narrow-band sub-
carrier. As in the N.T.S.C. system, the colour sub-
carrier conveys two sets of chrominance information
(called colour difference signals), but scquentially, on
alternate lines, rather than simultaneously by an ampli-
tude- and phase-modulation multiplexing process.

At the colour receiver the sequential colour informa-

* As described in our September 1957 issue, under the title
“ Sequential Colour Again.”
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tion is turned into simultaneous form for display by a
storage system based on a delay line, Thus the com-
plexity of the synchronous detectors and associated cir-
cuits of the N.T.S.C. receiver is avoided, but a some-
what expensive delay line is required. The whole trans-
mission system, unlike the N.T.S.C. one, is insensitive
to spurious phase delays (as was demonstrated at the
I1.E.E. by the deliberate introduction of 40° of phase
change in the incoming cable) and the receivers are
inherently stable. On the other hand there is a loss
of vertical colour definition, due to the line sequential
method of transmitting the colour information, and a
slight misregistration of displayed colour information,
due to the fact that the storage causes colour information
belonging to one line to be presented also on the next
line of the frame (next-but-one of the picture).

Colour Receiver Design

Such points were brought out at the discussion fol-
lowing the lecture by various speakers, the majority of
whom were critical of the Henri de France system but
at the same time expressed their appreciation of the
excellent demonstration and their admiration for the
French authors’ presenting a paper in a foreign country
and in a foreign language. Regarding the receiver prob-
lem—which is certainly’the main stumbling-block in
the adoption of any system of colour television—it was
generally felt that although the Henri de France receiver
had the advantage over the N.T.S.C. receiver in fewer
valves and less complexity, this was partly offset by the
price of the delay line (about £6). In any case the price
of receivers was largely controlled, not by these factors,
but by the price of the colour c.r. tube.

Recent work at C.F.T. has been aimed at reducing
the cost and bulk of the delay line. Whereas it was
originally a length of special coaxial cable, the present
receiver uses a compact acoustical system based on
multiple reflections inside a block of quartz to get the
required path length. Other developments mentioned by
the authors have been concerned with the reduction of
noise visibility on the colour picture by the use of fre-
quency modulation of the colour sub-carrier instead of
amplitude modulation. With a.m. the system is some-
what worse than the N.T.S.C. system in this respect,
having a threshold of noise visibility of about 7-8dB
lower (both systems being worse than monochrome tele-
vision). Demonstrations of pictures using the f.m. sub-
carrier were in fact given at the I.LEE. Unfortunately
the visibility of the f.m. sub-carrier on the picture is
greater than that of the a.m. sub-carrier, but experiments
are in progress to reduce this by trying sub-carrier
frequencies specially related to the line scan frequency.

On the question of standards, one speaker reminded
any members of the Television Advisory Committee
present (in fact there were several) that the French
had shown us colour television on 625 lines. Repre-
sentatives of the B.B.C. and the French Centre National
d’Etudes des Télécommunications put in heartfelt pleas
for common international standards for colour tele-
vision, saying that they had suffered enough already
from different standards in monochrome!
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Portable Time Standard, con-
trolled by standard time trans-
missions, has been developed by

Zenith in the U.S.A. It is a transis-’

torized, battery-powered instrument,
and is accurate to approximately
+16 seconds per year. A possible

application is for precise time switch-
ing of recording instruments, tele-
metering transmitters, etc., in iso-
lated areas. The instrument uses a
transistor receiver—a crystal-con-
trolled a.m. circuit—and is designed
to receive the National Bureau of
Standards station WWYV, and other
accurate sources of “seconds tick,”
at any of three frequencies, 2, 5 and
10Mc/s. The receiver output is fed
to a circuit which filters out all infor-
mation except the one-second
“tick.” This “tick” is applied to a
pulse generator which gives a pulse
of the required amplitude and dura-
tion to synchronize the electric clock
(a type In which the balance wheel
operates contacts for pulsing the
mechanism). A * programme matrix,”
comprising a set of contacts utilizing
the clock hands, is capable of provid-
ing a variety of switching time
intervals for controlling external

288

apparatus. An aural check of WWV
signals is also incorporated.

Polymerization of Propylene (formula
C,H,—the “next one up the chain”
from ethylene, C,H,) by methods
similar to those used to produce
polyethylene, or polythene, result in
a substance of very variable and not
very useful properties. This vari-
ability is caused by the random plac-
ing of the “ extra > CH, groups along
the polymer molecule. However,
research  undertaken in  Italy has
resulted in the discovery of a new
catalyst for the polymerizing process,
a catalyst which enables the CH,
groups to be aligned in a regular
fashion. The result is a polymer of
propylene with consistent and useful
properties; in fact, it seems to possess
most of the advantages of polythene
and few of its disadvantages. Most
valuable features of polypropylene
for electronic purposes are its high
melting point (170°C approx. com-
pared with 108°C approx. for poly-
thene), its hardness (Rockwell 90 to
95), small linear coefficient of expan-
sion (11X10-*cm/cm/°C) and high
tensile strength  (4,0001b/in%). 1In
other respects it is broadly similar to
polythene. Polypropylene is made
in this country by the Telegraph
Construction and Maintenance Com-
pany in the basic form of sheets from
0.020in to 0.375in thick, and it may
be processed by all methods at pre-
sent used with polythene (higher
processing temperatures must, of
course, be used).

Minute Sealed Switch, only 0.32in
diameter by 0.44in long, has a break-
ing capacity of 3A at 28 volts (resis-
Of welded stainless-steel

tive load).

construction, the switch has a snap-
action W-shaped blade operated by a
push button, and the casing, before
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being hermetically sealed, is filled
with an inert gas. The photograph
shows the switch (made by Spencer
Products Group, Texas Instruments,
U.S.A.)) against a background of
aspirin tablets.

Balance Indicating non-linear ampli-
fier forms part of audio-frequency
current and voltage standardizing
equipment developed by the Electri-
cal Inspection Directorate, The
standardization "is carried out by
means of thermo-junctions working
at a fixed input current level. To
avoid damaging or altering the
characteristics of these thermo-junc-
tions, the level must be set close to
the fixed value before they are con-
nected. This initial level setting is
achieved to within 0.2% by means
of a non-linear amplifier whose out-
put is arranged to vary rapidly with
the input when this input is near the
required fixed value, but only slowly
with the input otherwise. The out-
put of the non-linear amplifier thus

i

AL,
AMPLIFIER

f

[LIMITER

—P—{EIFIER

o

HIGH
RESISTANCES R

M

provides a sensitive indication of
when the input is near the required
fixed value. The non-linear ampli-
fier consists basically of an ordinary
a.c. amplifier followed by a limiter
and rectifier; across the rectifier out-
put is connected a biased diode (D)
in parallel with a high-value resistor
(R) and in series with the output
meter (M). At low input levels to
the non-linear amplifier the biased
diode does not conduct so that the
output meter is fed from the high
resistance. Thus the output meter
reading increases only slowly with the
input level at low input levels. Just
below the fixed input level the biased
diode suddenly starts to conduct and
short circuits the high resistance feed-
ing the output meter. Thus the out-
put meter reading increases rapidly
with the input near the fixed input
level. At still higher input levels the
limiter ensures that the meter reading
again increases only slowly with the
input level,
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Elements of Electronic Circuits

I4.—THE MILLER TIMEBASE

By J. M. PETERS, B.Sc. (Eng.), AM.LE.E., A.M.Brit.l.R.E.

ONE of the most widely used linear timebase
generators depends for its action on the Miller
integrator circuit, in which negative feedback is
introduced by an externally coupled capacitor be-
tween anode and grid. A single valve is used to
control the charging and discharging of the time-
base capacitor, which is initiated by switching pulses
applied to the suppressor grid. It may be noted
here that variations of this circuit (such as the
“phantastron”) differ in respect of the method of
switching and the complexity of the associated
amplifier circuit.

Before attempting to describe the operation of
the circuit shown in Fig. 1 it will be necessary to

understand what is meant by the Miller cffect.
First, let us consider a triode amplifier with gain=A,
the valve developing its output voltage across a
resistive load. As the anode voltage is 180° out
of phase with the input voltage it can be shown
that feedback to the grid is introduced by the
inter-clectrode capacitance Cga. This has the effect
of modifying the input capacitance of the valve,
which can be written Cinput=Cgx+Ceu(14A), the
suffixes representing the respective inter-electrode
capacitances. This increasc in input capacitance,
i.e., A.Cpi, is due to“the Miller effect (named after
its discoverer, J. R. Miller, in 1919).

A capacitor connected externally between the
anode and control grid of a pentode amplifier will
modify the input capacitance in a similar fashion,
and this is the basis upon which the circuit shown
in Fig. 1 operates. In this circuit the control grid
is connected to a positive voltage source through
a high-value resistor, R,, and it is also connected
to the anode via a capacitor, C. The grid circuit
can therefore be regarded as consisting of a resistor
R, in series with a capacitor C (A+1).

WIRELESS WORLD, JUNE 1960

Referring to the waveform diagram in Fig. 2, the
action of the circuit is as follows:—

Stage (a)

The suppressor is biased to a negative voltage
via R, sufficient to prevent the flow of anode current,
so that initially the valve is cut off as far as the
anode is concerned, and V. is at h.t. voltage. Grid
current flows since g, is just above cathode potential
(a few volts positive). C is charged practically to
h.t. voltage.

Stage (b)

The action starts with the application of a positive-
going square pulse to g,. This is sufficient to cause
anode current to flow. V, falls and this drop in
voltage is applied via C to g,. As g, goes negative,
less anode current flows; therefore V, tends to rise.
A state of equilibrium is eventually reached when

o (b) (d)
Vgy —f—— A —L—— 1 — 1 cur-orrms
(a)
| i |
i : l !
1 i 1 |
Y . | 4 :
Vg1
J o) — — T — — - —cut-orr Buas
TIME CONSTANT | : I
(A+1)CR; secs 1 II
) 1
l ; ! :
[}
u.'r‘_}(iz — ' —
1 : [
Va N | i | }
i o i
(c) / TIME CONSTANT 1
0 CR, secs
Fig. 2

ANODE VOLTAGE STEADY UKTIL
Ta CUT OFF AGAIN BY Vg3 INPUT

Fig. 3
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the anode current is only just sufficient to cause
a voltage drop in R, equal to the amount g, has
gone negative from its original potential. Vg, is
now negative and I;, ceases.

Stage (¢)

The side of C connected to g, is negative and
as it is tied to h.t. via R, the h.t. voltage tries :o
charge it in the opposite direction through R,. The
voltage across C gradually falls. Vg, gradually rises
and V, consequently falls. The rate at which V,,
rises (V/CR volts/second in a CR circuit) is

ﬁz— volts/second, where V is the h.t.
voltage. The time constant is (A+1)CR, seconds.

Note that C becomes (A+1)C due to the Miller
effect described above. V, changes at A times the
rate of change of grid voltage; therefore V, falls at

ﬁm X A volts/sec
This can be written
~V— X = 5~ volts, sec
CR, A+1 '

Now if A is large (pentode amplifier) A/(A+1)==1.
Therefore the rate of fall becomes V/CR, volts/sec,

which is independent cof the valve characteristics—
an important attribute of this circuit. This is
therefore the timebase sweep voltage.

Stage (d)

When the input square pulse ends, the suppresser
voltage again cuts off the anode current and V,
rises, carrying Vg, with it until I, flows. C charges
exponentially in the opposite direction through R,
with time constant CR, (not C(A+ )R, as the Miller
effect is now absent since the valve is not amplifying
during this period). V, finally reaches h.. and the
cycle of operation ceases.

If we make R, a smaller value, or if the square
pulse which starts the action lasts long enough, the
grid current region will be reached before the end
of the period. This is illustrated in Fig. 3. V,
remains steady until the pulse on the suppressor
ends and the recovery phase begins. Thus the slope
of the timebase waveform can be altered by vary-
ing R..

Provided that A is large, the slope has been shown
to be independent of the valve characteristics and
also of the anode load R,. The output impedance
of the circuit is therefore low (approximately 1/g.).
This means that the Miller timebase can develop its
waveform with negligible distortion across quite low
impedances.

Calculation of Standing Wave Ratio

Effects of the Terminating Load on Line of Known Characteristic Impedance

By JOHN E. ROBSON*, B.Sc., A.M.LE.E.

lT was the author’s original intention to sub-title
this article, “ or how to do without a Smith Chart,”
but this would have seemed ungracious in view of
R. A. Hickson’s excellent series of articles on the
subject.! However, the problem does arise in practice,
and the main result obtained here is the outcome of a
frequently recurring situation.

The essence of the problem is shown in Fig. 1.
A transmission line of given characteristic im-
pedance Z, is being driven by a generator, whose
output impedance is taken as Z, also for the sake of
simplicity, and is terminated in an impedance of value
Z. What effect will this have on the performance of
the system?

In an actual case, which does occur in practice,
the generator of Fig. 1 is a source of signals in the
frequency range 3 to 10Mc/s, the line is a coaxial
cable for which Z, is 75 ohms resistive, and the
terminating impedance Z is the input impedance of a
level indicator or a receiver. The expression ‘ the
effect on the system” comes down to mean ‘the
standing wave ratio,” or ‘‘ the return loss > caused
by the impedance.

The Importance of Standing Wave Ratio.—
In some previous treatments of the problem, the
existence of standing waves was taken merely as an

*Redifon Ltd., Crawley.
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indication that all was not well at the far end of the
line. Most probably, there was an amount of mis-
match between the line and the load: in other words,
the load was not exactly a pure resistance in value
equal to that of the characteristic of the line. In
fact, Hickson showed how a measurement of the
magnitude and spatial distribution of the standing
wave could be manipulated to provide a value for the
terminating impedance. It is the purpose of this
article to look at the problem from the other side;
that is, to take a given impedance, and determine the
standing wave ratio caused by it on a line of given
characteristic impedance. This is the viewpoint
of the transmission line engineer, who regards a
standing wave as a bad thing in itself, being caused as
it is by reflected power. The line has to be made
“ flat,” and there are in general, many more than one

Fig. 1. Transmission line of characteristic impedance Z,
driven by a generator and terminated in a load of value Z

Loxd
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junction at which reflection can take place. It is for
this reason that the transmission line engineer works
in terms of return loss, and here the author can do
no better than refer to an earlier series of articles.?
Another situation in which a high standing wave
ratio is an inherently bad thing is that of a trans-
mitter feeding an aerial via a transmission line. If
the transmitted power is large, then dangerously
high voltages can be developed across the line con-
ductors, or even within the transmitter. Again,
long before the danger point has been reached, the
attenuation, or power loss in the line, has begun to
rise quite steeply. In brief, the extra power losses at
the high-voltage points on the standing wave pattern
are not made good by the reduced losses at the low-
voltage points.

Determination of Standing Wave Ratio.—
Several measurement techniques have been evolved
to determine the standing wave ratio, either by
direct measurement or by calculation from a measure-
ment of a related quantity. Thus, by means of a
slotted line and probe, the electric field distribution
along a line under given conditions of termination
may be explored, and this will give the required
quantity directly. Unfortunately, the line needs to
be at least one half-wavelength long at the frequency
of interest, and at 10Mc/s that would mean a line of
some 47ft long.

Then the power flow in each direction along the
line can be sampled, and two readings obtained which
are proportional to the forward and to the reverse
power flow. This technique is that of the Reflecto-
meter, and “ Cathode Ray ** has recently illuminated
it for us®,

Finally, a kind of radar method can be used, in
which signal pulses are sent off up the line, and the
returns are displayed on a cathode-ray oscilloscope.
This method is of wide application, though obviously
the technique is fairly sophisticated.

A method will now be described in which a single

impedance measurement is sufficient to allow of
calculation of standing wave ratio.
Calculation from Impedance Measurement.—
If the terminating impedance is purely resistive, and
equal in value to the characteristic impedance of the
line, then it is well known that no reflection of power
will take place at the load. Everywhere along the
line, the relationship V = Z I will hold, including at
the load itself. Now if the load is not equal to Z,
then that relationship cannot hold, and so some power
is sent back. It is easy to see that if the load is
purely resistive and of a different value from that of
Z, then there will be no phase change in voltages or
currents, and the standing wave ratio will be given
by S = Z,/Ror R/Z,. That fraction is chosen which
makes S greater than unity, as the use of this con-
vention appears to be increasing.

The next step is to consider the effect of a loading
impedance which includes some reactance. For even
if the resistive part of the load is equal to the Z, of the
line, the relationship V = Z,I, which holds good for
either wave on the line, cannot hold equally for a
load in which Z = R, + jX.

Consider now the situation as shown in Fig. 2.
This illustrates part of the complex plane of im-
pedance: in other words, two axes are drawn'at right
angles, the real, or resistive, and the imaginary, or
reactive. With reference to these axes, points may
be plotted which represent impedances. The two
impedances actually shown are the terminating
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impedance Z, = R, 4+ jX, and the characteristic
impedance of the line Z,. This is purely resistive,
and so is represented by a point on the real axis.

Now the value of standing wave ratio at the load,
due to the particular value of Z, can be denoted by
S,, and the question arises, do any other values of
terminating impedance give rise to this same value,
S,? This question can be put another way; given
any value of standing wave ratio, what shape will the
curve be which passes through all the points on the
plane with that value? The answer is, interestingly
enough, a circle, and a quick derivation of this result
is now given.

By definition, the standing wave ratio is:—

1+ K
1-K
where K is the ratio of reflected voltage to forward

S =

voltage. Recalling that a phase change occurs for a
+/X IZ'
b
um
0 Zo i'?. R

\ Fig. 2. Vectorial plot of complex load

—/X comprising reactance and resistance
+/X
Z
5=5,

\RZ 'R3 IR4 R

Fig 3. Plot of values of load imped-

. ance and line giving rise to same value
X of standing wave ratio

reactive load, it can be seen that K in general will be
complex, that is, of the form x -+ jy.

1 .
This leads to;:— S = _—I—_x_—l_—ﬂ
1 —x—Jy
and so:—
g = 22452
(1= ¢+
After a little algebra this comes out to be:—
o g S +1 1
AR Gy S

which is the equation of a circle.

Fig. 3 shows part of one such circle passing through
the point representing the particular impedance
Z, =R, + jX,. In order to be able to describe
this circle we need to know its centre and its radius,
that is, to be able to determine the points R, R,
and R, along the real axis. The points R, and Ry
are given by terminating loads of those values, and,
it is to be noted, purely resistive in nature. Thus
an earlier resudt can be used, and the value of stand-
ing wave ratio written at once as:—

_R _Z
s_z;ands_Rz

The reason for the inversion of one fraction is that
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/X
Z
&
% JX
| CENTRE R | R
Fig. 4. Method of determining the
centre of the circle based on the plots
~/X in Fig. 3

one value of resistance is greater than Z,, and one
smaller. Thus:—

R, =8Z,and R, = Z,/S
The centre of the circle is Ry, and this is given by:—
R, + R,
2

which means that the circle has its centre at the
point:—

R;

SZ, +Z,/8

2
Again, the radius of the circle is given by:—
R,— R, S_Zi— Zo/§
2 2
TFinally, the line is terminated in any impedance
Z = R + X, and so the circle of constant standing
wave ratio must pass through this point. This means
that the distance from the centre to the point Z is
equal to the radius of the circle. Thus there is a
right-angled triangle shown in Fig. 4 whose sides
arei—

X, R — SZ, + Z/8 and SZ, — Zy/8
? 2 2

Applying Pythagoras gives:—

X o+ [R _ Szo_ﬂLZe/_S.J’ = [SZLZg/_ST
2 2
or
. Z2 , 1
4X?® 4 4R2 4 S*Z,2 + “S‘é + 2Z,2— 4RZ, <S - s )
_ Szz\.z 1 Zsf‘j . 2202
and, on solving for S, we have:—
. "R Z, Xz J B
S SlZ(,+R+RZo +1=0

Applications of the Result.—The equation just
arrived at is of great interest, and the author believes
it to be original, never having seen that result stated
in the literature. Its interpretation is straight-
forward: given a line of characteristic impedance
Z,, and a terminating load Z, whose components as
measured on an impedance bridge are R and jX,
then a value of standing wave ratio at the load will be
observed, as given by the expression for S.

It would appear that, as the equation is quadratic
in S, the two roots will give two differing values of
S. That this is not so can be seen by noting that
the equation is of reciprocal type, which means that
if S = a, say, is one root, then S = 1/« is the other.
This follows from the well-known point in the theory
of equations that the constant term is the product
of all the roots taken singly, and the fact that the
constant term in the equation for S is unity.

This result can perhaps be expressed more fanci-
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fully by saying that one root of the equation gives
S in its British form, and the other root in American.

As an interesting check on the correctness of the
approach, set the reactance term equal to zero;
in other words, consider a purely resistive load of
value R. Then the equation reduces to:—

2 R Z, nd
s [R+Z]s+1-0

Here again the theory of equations helps, for the
sum of the roots is the negative of the coefficient
of S, and so the roots are obviously R/Z, and Z,/R
Which is the correct value for the standing wave
ratio under that circumstance.

Reverting to the general equation, it may well
be that the measurement of the termination is in
the form of parallel admittance components, and
over the radio frequency range under consideration
this is the more likely case. Then the unknown
will be stated as Y = G + jB, and the line will have
a characteristic admittance of Y,. The equation then
becomes:—

G Y B:
2 0 .| =
S [YD+G Y,G]S“ 0
and the conclusions are unchanged.

There is onc particularly useful feature of the
equation whenever normalized impedances, or
admittances, are employed. The termination will
then be written as:—

z R X
B
or
Z/ — R/ +]X’
the primes denoting normalized values. With

this in mind, the basic equation may be written at
once asi—

9 4 1 7 ‘XI
s [R R,+X\R,>]S+l 0
owing to the fact that the various ratios within the
bracket are already normalized.

One final point concerns the actual solution of the
equation. No explicit solution for S has been exhi-
bited, as the author feels nothing is gained thereby.
It is best to substitute actual measured values,
and solve the resulting simple quadratic equation.

As an example; the normalized form of an im-
pedance is:—

Z’ =06 | j04. Thus we have R’ = 0.6; X’
0.4 and X’/R’ = 2/3. Substituting in the basic
equation gives:—

: 1 2 B
s —-[0.6—1 0.6+o.4x—3]s+1_o

S? —-2538 +1 0
and
S 2.04 or 0.49

and it can be checked that these are reciprocal values.
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LETTERS TO THE EDITOR

The Editor does not necessarily endorse the opinions expressed by his correspondents

Negative Impedance

IN your May issue Mr. D. L. Clay has responded to my
request to explain what he means by negative impedance,
but he has still not convinced me that anything but con-
fusion is to be gained by the concept. In an attempt to
avoid the confusion invited by using “ negative ” in two
different senses with reference to the same thing, he rules
out the combination of a positive resistance and the
reactance of a negative component, because it is unstable.
On the same ground he must rule out the combination
of a negative resistance and the reactance of a positive
component, Since the latter is a commonly occurring
one, its exclusion to suit Mr. Clay would be inconvenient.

He also appears to confuse dissipative losses due to the
resistance of a reactor with the energy taken in by its
reactance and returned in full during the same cycle.

Again, his use of the word *“complex ™ in connection
with impedance leaves one in doubt whether it is to be
interpreted in its usual mathematical sense in that con-
text or just as meaning “ not simple.”

I hope I am correct in interpreting his further remarks
on phase difference as illustrating the worthlessness of
any attempt to apply this concept to dissimilar wave-
forms.

Regarding Ohm’s law and negative resistance: Mr.
Clay said in his first letter “further explanation is
wanted here.” His second letter has convinced me that
it is. But if I tried to compress it into a letter the
confusion I appear to have created already might be

worse confounded.
“ CATHODE RAY”

Circuit Conventions

THE letter from Mr. Bedford (April issue) and your
own comments on circuit conventions were interesting.
The function of a circuit drawing is to convey informa-
tion to the reader “unambiguously and without inter-
ference to thought sequences” of that reader. Is not
the draughtsman’s liability to error—on which the Editor
appears to base his opinion—of very secondary import-
ance?

On the cother hand Mr. Bedford’s mixing of X junc-
tions (with a dot) and cross-overs (without) is inde-
fensible. A dot omitted, or a slight merging of two
ink lines and the whole meaning is changed.

In the diagrams in his letter in the April issue the
loops may be acceptable to some, but more complex
circuits mav involve dozens—even hundreds— of “little
bridges.” They then become tedious to read and equally
tedious and expensive to draw,

What is wrong with the recommendations of B.S.530?
No X junctions, use only T junctions, and no looped
cross-overs. If these sound conventions are followed
the correctness of the drawing does not depend upon the
presence or absence of dots and semicircles; it is more
quickly drawn and traced and—most important-—more
easily read. ’

East Barnet, Herts. V. L. BUTCHER
WHILST congratulating Mr. L. H. Bedford on his pro-
digious achievements between the ages of four and five
(April issue), may I, as a struggling technical author,
advise him not to attempt any questions on circuit draw-
ing which may crop up in his eleven-plus examination.

The recommendations of B.S.530 are not the perfect
guide by any means but, if intelligently applied, they
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could make a very noticeable improvement to Mr. Bed-
ford’s Fig. 3.

However, I must side with Mr. B. (and with the
B.S.1.) in deprecating the looped crossing, partly because
of the time involved in drawing the wretched things.

To return to B.S.530, the requirements concerning
T-junctions and crossovers are so sensible (even to a
child of five), ihat it seems pointless to deviate from
them. You see, Mr. Bedford, most diagrams have to be
reduced photographically, and printed—often on inferior-
quality paper—with ink which tends to spread. (Look
what happened to your capacitors, Mr. B.!1) It is thus
quite possible to produce an accidental blob at an X
junction.

1 think most users of circuit diagrams would support
my next point, numely that the inclusion of valve
envelopes is of considerable value in identifying the
separate stages in a complex circuit diagram. (Iow
would you draw a gas-filled valve, Mr. B.?)

The following points come under the heading of
“ delicate points of style.”

(1) If the Q symbol is redundant in resistor values,
the letter “F ” is equally redundant in capacitor values
(see B.S.530).

(2) The comma, such as appears in “ 5,000 pF ** should
never be used in circuit diagrams.*

(3) Those diodes are not “ D,” but “ MR.”

(4) Potentiometers are not “R,” but “RV.”

(5) If C26 is an electrolytic capacitor (as seems likely

since the polarity is shown) it should be drawn as an
electrolytic capacitor.
It would be interesting to submit Mr. Bedford’s diagram
to the Admiralty department which recently told me that
resistors have four wiggles on one side and three on the
other, and that anything else is not a resistor. (Probably
Nelson drew his resistors that way.)

In conclusion, it may be relevant to point out that
the majority of people concerned with the presentation
of electronics diagrams blunder on, using B.S.530 as a
guide, and (you may not believe this, Mr, Be.ford), our
readers understand us!

Belfast, 5. L. DENNIS

* We accept responsibility for this “error”—Ed.

YOUR correspondent, Mr. Bedford, seems to have
forgotten that some degree of redundancy is essential
to good communications. Looped connections, giving
an absence of information, prevent the mind from wan-
dering. In his diagram, Fig. 3 (April issue), is the cross
at R23, R24, R26, C23, D2 really a junction, or did the
ink flow? I stop to find out and communications are
interrupted.

Similarly with the valve “botte.” The valve is the
centre of a stage of the circuit; the circle is a spot-light
and helps in rapid assimilation.

Adding pin numbers to valves has been tried and dis-
carded: they clutter the diagram. If numbers for valves,
why not for transformers and other sub-assemblies which
cannot be found in a book?

The circuit is only of interest to the man who has
never seen the junk before and has to find trouble quickly
and to the engineer who has to make time to read the
article. Anything to help and not hinder their efforts
is worth while.

While I am writing, may I ask the W.W. not to be the
odd-man out when drawing transistors (as, for example,
in the March, 1960, issue, p. 110). Also, though a circuit
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with a negative supply at the top makes the transistor
easier to us poor valve technicians, ought we not to start
right with the positive at the top? Just one argument:
with the negative supply at top, is a positive going

pulse drawn downwards?
Bracknell, Berks. WALTER DALTON

“Ring Angels”

I SHOULD like to comment on “ Diallist’s” note on
“Ring Angels” in the April, 1960, issue of Wireless
World.

Expanding ring echoes of this kind were recorded as
early as 1956 on radar equipment operated by the
Meteorological Office at East Hill in Bedfordshire.
They were recognized as being caused by birds. At
various times since then seven different centres of ring
echoes were recorded within a radius of 15 miles of the
radar installation, and each one was found to be the
site of a starling roost,

It is not difficult to see why these movements are seen
as expanding rings. Starlings leave their roosts at around
dawn in a series of “explosions,” and the echoes appear
as rings because their flight paths to their feeding grounds
radiate outward in almost every direction from the roost
with a surprisingly uniform flight speed. Sometimes the
directions of flight are more limited, and then the echoes
expand as arcs rather than as rings. A description and
explanation of ring echoes were given by me in Ibis, the
journal of the British Ornithologists’ Union (Vol. 101,
1959, p. 201).

I think that few meteorologists will find support for
the view that ring echoes are caused by “ rapidly expand-
ing thermal fronts in the upper atmosphere.”

Meteorological Research Unit, W. G. HARPER

Great Malvern, Worcs.

[Since receiving the above letter from Mr. Harper, an article by
E. Eastwood, G. A. Isted and G. C. Rider, of the Marconi
Research Laboratories, Great Baddow, has been published in
Nature (April 9th) describing further work to establish the corre-
lation between ‘‘ ring angels ”” and starling flights.—ED.]

Increasing Video Gain

FOR some time past I have felt dissatisfied with the
performance of the single v.f. stage fitted to television
receivers. In a fringe area, the low gain obtained is a
serious disadvantage.

In my efforts to obtain an image free from “ringing ”
and “smearing ” I have evolved the accompanying cir-
cuit for a high-gain v.f. amplifier.

The exact gain 1 situ proved unexpectedly difficult
to measure, but appears to be of the order of volts x 120,
and peak-to-peak output is 150 volts max. The cathode

follower is connected in a manner calculated to give
maximum d.c. protection to the c.r.t. in event of valve
failure. The noise suppressor is highly efficient and
does not affect the d.c. restorer.

The picture obtained is really beautiful, showing the
3 Mc/s (Test Card “C?”) lines with a minimum of
ringing. (The exact amount of ringing is determined
by the 500pF cathode bypass capacitor n the first stage.)

Peacchaven, Sussex. R. G. YOUNG.

Deeper Amplitude Modulation?

SOME time ago, when listening on my car radio in the
London arca, I noticed that the French 164-kc/s trans-
mission appearsd to be louder than the B.B.C. on
200 kc/s, but a check on the receiver a.g.c. showed that
the B.B.C. had the stronger carrier. I assumed that
the French were using more modulation than the B.B.C,,
and this was confirmed recently when I had a look at
both carriers on a “ panadaptor,” which showed quite
clearly that the French modulation, besides being con-
siderably deeper than the B.B.Cs, was also slightly
clipped. The difference in quality was not immediately
noticeable on a car radio, although it could be heard on
hi-fi equipment, but this very slight loss of quality was
casily offset by the great gain in intelligibility, and it
occurred to me that now that the v.h.f./f.m. broadcasts
are available to anyone expecting high-quality reception,
the B.B.C. should adopt a higher percentage of modula-
tion in its medium and long-wave transmissions and
make them a little easier to listen to under marginal
conditions, in a car or otherwise. From the amount of
sideband splatter to be heard on the medium waves at
night, most of the Continentals are already doing this
without troubling unduly about their filtering!
Another possibility is the adopuon of single-sideband
with carrier transmission, as used by the Voice of
America on 173 kc/s.

I feel that the B.B.C. should make some sort of effort
in this direction, since I find that more and more of
my acquaintances, having good v.h.f. installations at their
homes, listen on the medium- and long-wavebands only

while in their cars.
Chichester. W. BLANCHARD

Economical High-gain

A.F. Amplification
IN reply to Mr. Short’s letter in the May issue, I would
first like to apologise to him for quoting a gain of less
than 200 for a “straight ”’ pentode 6BW?7 amplifier. The

error arose due to having just written a reply to another
correspondent who was contemplating using an EF86.
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I still feel, however, that 6dB loss in gain is a small
price to pay in return for a stable high-gain amplifier
which js not fussy about circuit layout.

With regard to Mr. Short’s second point, I agree that
the circuit that he shows (Fig. 1) has an output im-
pedance that is independent of the input impedance
for most practical purposes. It should be noted, how-
ever, that the output voltage is limited to a small amount
due to the voltage drop across Ry providing the valve
bias. For a 12AT7 valve operating with 250 volts on the
anode at an anode current of 10 milliamperes, the cor-
rect operating bias is about 2.5 volts. This makes Ry
equal to 2502, The pcak output voltage will be in the
region of 2-5 volts also and the output impedance will
be less than 1/em ohms (180¢2) as Ry, is in parallel with

Fig.2

Re N
v R, outpuT
S
0
the output impedance of the valve itself. To give in-

creased output voltage the circuit shown in Fig. 2
is normally used, this providing bias by feeding back
only a small amount of the d.c. voltage across the
cathode load. This, however, makes the output im-
pedance of the cathode follower vary with the input
impedance.

To overcome both difficulties, the circuit shown in
Fig. 3 can be used if a negative supply is also available.
This has the same advantage as Mr. Short’s circuit in
being d.c. coupled but can give a much greater output
as the valve bias is developed automatically and is much
less than the voltage drop in the load resistor Ru.

ARTHUR R. BAILEY,

Bradford, 7. Bradford Institute of Technology.

News from the Indusiry

A.E.IL —The consolidated profit and loss account of
Associated Electrical Industries and its subsidiaries for
1959 shows an excess of income over expenditure of
£16,972,609; just over £1M more than the previous
year. After setting against this figure various charges,
including nearly £5M taxation, the profit was
£6,489,807 compared with £5.1M in 1958.

T.C.C. announce a group trading profit for 1959 of
£769,980 which is a 45% increase on the preceding year.
At the board meeting which followed the annual general
meeting D. W. Aldridge resigned from the chairman-
ship and his place has been taken by W. C. Handley.
The vacancy on the board has been filled by Dr. L. G.
Brazier who is also director of research and education
of B. I. Callender’s Cables the parent company of

T.C.C.

Ekco airborne weather radar is being fitted in the
fiftecn Boeing 707 airliners on order for British Over-
seas Airways Corporation. All B.O.A.C. Britannia and
Comet 4 airliners are already equipped with Ekco radar.

Ampex.—According to figures issued by Ampex Inter-
national, of Switzerland, there are now 65 of the cor-
poration’s Videotape recorders in use in Europe. Of
this total 42 are in the U.K.

Fraser Electronics and Communications Ltd. has been
set up by J. Fraser (until recently with Land, Speight
and Company), and W. O. Buchanan, to act as Scottish
agents for electrical and electronic manufacturers. They
have premises at 1103 Argyle Street, Glasgow C.3 (Tel.:
Central 9301).

Reynolds (Packaging) Ltd., of Alfred’s Way, Barking,
Essex, have constructed a dust-free air-conditioned room
for the cleaning and packing of specialized equipment
including electronic gear for guided weapons.
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Mills & Rockleys (Production) Ltd. have anpounced
three appointments in their printed circuits division.
J. R. Atkinson has taken over production from A. K.
Bullock who will concentrate on planning. T. L. Har-
combe has joined the company from the G.E.C. and will
be responsible for development and application
engineering.

Transitron Electronic Corp., of Wakefield, Mass., have
set up a European sales subsidiary, Transitron Electronic
S.A., with its headquarters in Zug, Switzerland, and
Offices in London, Paris and Miinich. The London
offices will be run by a new company, Transitron Elec-
tronic Ltd., of which D. P. O’Connell, formerly with
British Electric Resistance Co., is manager.

Ferranti Ltd. have signed an agreement with Bendix
Aviation Corporation for them to sell in the US.A.
Ferranti machine tool control systems. Bendix, who
made the initial move in the negotiations, will set up a
computer centre in Detroit to supply magnctic tapes for
the equipment.

Amplivox Ltd,, of Wembley, Middx, has been
awarded contracts by the General Post Office for the
supply of miniature magnetic microphones and ear-
phonés for the new_transistorized hearing-aid issued
under the National Health Scheme.

Swiss made apparatus for the speedy insertion of
soldering tags into printed circuit boards is being handled
in this country by R. H. Cole (Overseas) Ltd., of 2
Caxton Street, London, S.W.l, who are agents for
Kumag, of Ziirich.

Grundig (Great Britain) Ltd. have extended the
guarantee period for their tape recorders from six
months to one year. This will apply to all guarantees
registered on or after January lst this year.
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Direct TV Replacements, of 138 Lewisham Way,
London, S.E.14 (Tel.: Tideway 6666) are now manu-
facturing their own replacement transformers for Fer-
guson television models 306T and 308T. This com-
ponent is also used in H.M.V. models 1865 and 1869
and Marconiphone model VT153.

Miniature Electronic Components, Ltd., of St. Johns,
Woking, Surrey, are producing under licence from Con-
Elco, of California, a range of miniature trimmer poten-
tiometers specially designed and developed for the
guided weapon and aircraft industries. The range
extends from 10 ohms to 50kQ,

Precision Components (Barnet) Ltd. have moved from
Barnet to Kabi Works, Cranborne Road, Potters Bar,
Middx. (Tel.: Potters Bar 3444).

Precision Jigs Company Ltd, of 79 Caterham
Avenue, Barkingside, Essex, has acquired a factory on
the new industrial estate, Thetford, Norfolk,

Hagan Controls, Ltd., a member of the Plessey group,
has moved to 14, Grosvenor Place, London, S.W.1 (Tel.:
Belgravia 6382).

EXPORT NEWS

Tropospheric scatter link equipment is being sup-
plied by Marconi’s to Cable & Wireless (W.I.) Ltd. to
establish a quadruple diversity u.h.f. link between the
West Indies islands of Barbados and Trinidad. The
system will carry six telephone speech channels and
will be capable of enlargement to twelve channels.

Closed-circuit television equipment manufactured by
E.M.I. Electronics has been installed in a Wall Street
stockbrokers’ office. The television system relays to
large-screen monitors in seven offices a continuous pic-
ture of moving ticker-tapes giving stock market move-
ments.

H.F. telecommunications equipment js being supplied
to Turkey and Iran by Marconi’s under a £225,000
order placed by H.M. Government as part of its pro-
gramme of technical assistance to member countries
of the Central Treaty Organization. The contract calls
for the supply and installation of independent sideband
telephone and multichannel telegraph circuits between
Istanbul, Ankara, Teheran and London.

Telemechanics Ltd., who recently moved into new
premises at Brokenford Lane, Totton, Southampton
(Tel.: Totton, Southampton 3666), have appointed
Conway Electronic Enterprises Reg’d., of Toronto, as
their Capadian agents, and M. Rietveld, e.i., of Rotter-
dam, as agents in Holland.
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Communication systems labor-
atory at the new establishment
of Standard Telecommunica-
tion Laboratories, at Harlow,
Essex. This particular Jabor-
atory is used for investigations
into television transmission by
pulse code modulation. S.T.L.,
a wholly owned subsidiary of
Standard Telephones & Cables,
was formed in 1945 with labor-
atories at Enfield, to take over
the advanced research and
development work of S.T.C.

Milan’s first radio taxi service, comprising a fleet of
250 vehicles, is fitted with Pye equipment. The service
was Introduced at the opening of the Milan Fair at
which the theme of the Board of Trade exhibit was
“British electronics in the service of mankind.”

Weather radar has been supplied by Decca to several
U.S. television stations for their weather forecasting
services. The radar pictures are transmitted to viewers
while an announcer interprets the information.

Indian Agents.—Capital Industries, of 8, Kapurthala
Road, Jullundur City, who have been established since
1925, want to represent a British manufacturer of radio
equipment.

I..L.S'. equipment is being supplied by Pye for
Nairobi’s new international airport.

The ** Automorse * machine illustrated enables anyone
without knowledge of the Morse Code to operate g telegraph
communications system of either the wire or radio type.
On depressing a key on the typewriter-like keyboard the
machine automatically selects the correct Morse sequence
of dots and dashes relevant to the figure, letter or other
character marked on the key. Cams are not employed,
the selection of dots and dashes being effected by an
ingenious system of wiping contacts. The machine has a
capacity of 180 characters per minute and it operates
normally from 6V d.c. consuming 3A. It was demonstrated
recently at the Norwegian Export Centre, 20 Pall Mall,
London, S.W.I, and the makers are Automorse Ltd.,
Ndktergalsgatan 6, Gothenburg, Sweden.
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THE COSH AT WORK

By “ CATHODE RAY”

PRACTICAL USE OF A HYPERBOLIC FUNCTION

1

LAST month we saw that plotting the equation
y = Vr? — x? gives us a circle of radius r, so long
as x is confined to the range of values from —r
to 4-r. Certain ratios in this graph are very well
known and useful; for example, x/r is called cos®,
y/r is sin8, and y/x is tand, where 6 is the angle of
the radius from any point x, y, relative to the “3
o’clock ” radius. Directly x goes beyond +r, y
is the square root of a negative quantity, described
by mathematicians as imaginary. An alternative
form of the same equation, y = jV/x*—r?% is then
more convenient. Just as in a.c. vectors we interpret

Y

Y

Fig. | Believe it or not, this graph all arises from Pytha-
goras— x2 + y2 = r2. The circle part is mathematically
real, and comes from values of x between —r and +r.
The hyperbolic parts can be plotted only after the factor j
has been introduced, so are (by comparison) imaginary.

j as an instruction to break away at right angles into
a new world that can only be imagined by single-
dimensional x-axis beings, now we can interpret
it as a break away from the two-dimensional plane
of the paper on which our circle is drawn into a
plane at right angles. Continuing to plot the equa-
tion there, we find the graph takes the form of a
rectangular hyperbola. The complete graph of the
equation therefore consists of the circle and two-part
hyperbola, shown (without distinction between real
and imaginary) in Fig. 1. P, is a typical point on
the circle, x being less than r; namely, x;. X/r is
cosd. To distinguish the ratios in the hyperbolic
world, “ h * is added to their names; so x,/r is cosh 7.
And if you ask to be shown 5 on the diagram, the
best that can be done is to note that it is proportional
to the shaded area AOP,, just as the angle 8 is
proportional to the shaded area AOP,. Although

WIRELESS WORLD, JUNE 1960

6 is the angle AOP,, 7 is definitely not the angle
AOP; or any other angle visible as the inclination
of one line to another. It was to emphasize this
very important point that I used separate symbols,
8 and 7; but both just stand for a number, and it
may often happen that they are the same number.

Because both sets of ratios are derived from the
same equation, requiring only j as a key for passing
from one set to another, we have

cos A = cosh jA cosh A = cos jA

7 sin A = sinh jA j sinh A = sin jJA
Consequently the trigonometrical formulae for
circular angles all have their hyperbolic counterparts,
differing only by the appropriate power of j (j?
being of course —1). For example:
e]A +e ~JA eA + e—A

2 cosh A 2
e* = cosh A + sinh A
cosh? A — sinh? A =1
cosh (A + B) = cosh A

cosh B 4 sinh A

sinh B

Now circles, and angles thereof, are involved in
a great variety of practical activities, so we are familiar
with the circular side of the picture. The very name
hyperbola suggests something much more academic,
and it is certainly not familiar to the great non-
technical public. So the usefulness of hyperbolic
functions is much less obvious than that of circular
functions. Another thing: we usually have some
warning, in the shape of an angle, that circular
functions may soon appear; but hyperbolic functions
have a way of cropping up suddenly and apparently
inconsequentially, to the dismay of the reader.
Last month’s effort was intended to make clear what
hyperbolic functions are, and we have just recapitu-
lated. The next thing is to show how they can be
used, by taking a simple example.

It is the familiar ladder arrangement, Fig. 2,
in which the impedances Z, and Z, can be of any
kind, usually pure resistances and/or pure reactances
(or as close approximations to them as practicable).
If both Z, and Z, are resistances—or both reactances
of the same kind—we have an attenuator, treating
all frequencies alike; if they are a mixture, we have
a filter, the purpose of which is to discriminate
between frequencies. When the number of stages
or sections is even as few as two, it becomes a little

cos A =

e’A=cos A +jsin A
cos? A+ sin?A =1
cos (A + B) =cos A

cos B — sin Asin B

in-] i.n

Fig. 2 General form of ladder network, made up of
impedances in two sizes.
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complicated to calculate it by ordinary circuit methods,
and above two the paper work rapidly gets out of
hand. However, if one can assume that the number
of sections is unlimited—or alternatively that the
chain is terminated by an impedance equivalent
to an unlimited sequence—it becomes quite simple.
The other necessary assumption is a signal source
—a.c. or d.c.—somewhere to the left, to make current
flow. The currents through the three Z, elements
shown in Fig. 2 are named thereon. The current
downwards through the left-hand Z, is obviously
iy-y— 1, and that through the right-hand Z,
18 1,— 1,41

The total voltage around any complete loop being
necessarily zero, apply this principle to the loop
formed by the two Z,s and the middle Z,. The
clockwise voltage across the first Z, is (i, —1— 7,)
Z,; across the Z,, — 1,Z;; and across the second
Zz: - (In - in +l) Zz- So

ot~ i) Za = inZs — Gn = ips) Z2=0 ()

Since every section is exactly the same as every
other, the ratio of i, +, to 7, is the same as that of
i, to 1,-,. Callit a, so that i, +, = a7, and ¢, =
i,/a. Substituting this in (1) we get
(in/a - in —in + aiﬂ) Z2 - I'nzl =0
which can be divided throughout by i, and Z,
giving

a+£—2—£1=0 .. .. )
a Z,

We are interested in a, because it is the input/
output current (and voltage) ratio of each section;
and the attenuation of any number of sections,
m, is a”. So the natural thing is to lick equation
(2) into a shape giving a directly. It turns out to
be a quadratic, and the answer is in the usual rather
untidy form of the solution of a quadratic:

zZ, Tl %y
gt Tz, t 1) .0

There is nothing actually wrong with that, and
it can be used for computing a, given the ratio

a =

S
s
]
a
]

Fig. 3 Here, repeated from last month, is a cosh curve.
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Z./Z, and a good deal of time and patience if it
varies with frequency and a is required over a
wide band. The more sophisticated worker, being
e* 4+ e~ conscious, notices with interest the a +
1/a in (2) and wonders if there would be any advan-
tage in putting a into the form e to the something.
He, of course, is of the type who would in any
case require attenuation to be specified in decibels
or even nepers (which are to decibels as natural
(base e) logs are to common (base 10) logs).* Now
the attenuation in nepers is defined as the natural
log of the input/output current ratio. If this attenua-
tion per section is denoted by «, then, = = log,
(1/a), which can also be written l/a = e*, or a=
e-% Substituting e~ for a and e* for 1l/a in (2),
and dividing throughout by 2, our smart worker
gets

Z
cosh1=l+2—212 .. .. @

a decidedly neater result than (3) and one that
gives him the answer direct in nepers instead of
needing a separate operation to convert into them
from the plain ratio a. The coshes can simply be
looked up in a table.

If you are thinking that seems too dead easy
you may be partly right. Some queries can arise
when the values of Z, and Z, have been filled in.
So let us look into the various possibilities.

When Z, and Z, are both resistances, the pro-
cedure really is as simple as it looks. To convince
the sceptics, let us work an example out both ways.
Suppose Z, is 100Q and Z; is 250Q (or any two
values in the same ratio, 0.4). Using equation (3)
first, we find a = 1.862 or 0.538. As we are assum-
ing the only source is on the left, 7, must be less
than i, —;, so a is less than 1, and the solution 1.862
can be eliminated. As. one might reasonably expect,
1.862 is the answer for signals coming from the
right, so for left-coming signals it -is 1/a, which
may actually be a little more convenient for cai-
culating the decibels. Either way, the impedance
of every section being the same, this current ratio
is equivalent to 5.4dB; and as 8.686 dB = 1 neper,
that is 0.62 neper.

Now try equation (4). The right-hand side is
clearly 1.2 and a table of coshes (or Fig. 3) shows
that if cosh «a = 1.2, a is 0.62. It’s as easy as that.

Strictly, because of the symmetry of the cosh
hanging-chain curve, o is 4:0.62, but since we
know our attenuator can’t amplify the signals
put into it our common sense again tells us which
answer is right: —0.62, denoting a loss.

Next, suppose Z, and Z, are reactances of the
same kind—both inductors or both capacitors.
The j and o (=2 «f) cancel out in Z,/Z, so we
are left with the ratio of inductances or capacitances,
which is a real number just like the ratio of resist-
ances in the previous case. So it is just as easy,
except that the impedance of the ladder varies with
frequency, which is the reason that this kind of

*Whereas decibels are power ratios expressed as common logs,
nepers are current ratios expressed in natural logs. Current (or
voltage) ratios can only be stated in dB on the understanding that
both currents (or voltages) are in (or across) the same impedances.
While the number of dB is correctly 10 log,, (P,/P,) where P, and P,
are two powers being compared, powers in equal impedances are
proportional to current (or voltage) squared, so the number of dB
is then 20 log,, (Is/,). The number of nepers is defined as loge (I,/I,),
and as log,ox = logex/2.3026, the number of dB is 20/2.3026 = 8.686
times the number of nepers (always assuming the equal-impedance
clause applies).
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attenuator is seldom seen. The only example
I can think of is the capacitance potential-divider
sometimes used in the probe of a valve voltmetcr,
where a main object is to minimize the input capaci-
tance.

We enter much the largest division of the subject
when we pass on to reactances of opposite kind.
Most filters use them. The vital feature is that a
and « vary with frequency. So they have to be
computed not once per filter but many times, and
any short cut is that number of times more helpful.

Suppose Z, is an inductor and Z, a capacitor,
both assumed devoid of resistance, as in Fig. 4.
Then Z,/2Z,in (4) is jol. X joCf2 = —w®LC/2.
This not only varies as the square of the frequency,
but is invariably negative, which will make us
think a bit. For a start, it means that (except at
zero frequency, when the filter does precisely
nothing) according to (4) cosh « is always less
than 1. But if we search Fig. 3 for a typical (or
any) example we might as well look for an atheistic
Pope.

Tor a hint of an escape from this impasse we can
turn back to Fig. 1, where we sce that x/r is a cosh
when it is 1 or more and a cos when it is 1 or less.
We know that a cos is a cosh of an imaginary quan-
tity. There is no real value of a that makes § (a -+
1/a) less than 1; if one of the two terms in the
brackets is less than 1, the other exceeds 1 by a
greater margin, so their average is more than 1.
But if instead of assuming a is equal to e%, « being
a real number, we consider the possibility of the
index being imaginary, we can try ef. Since
1(e’B 4 e 78) cos B, we have as an alternative
form of (4), for use whem cosh a is “ off the map,”

Z,
cos B 1+ 27, (4a)

Until we are used to switching back and forth
between a real world and (relative to what we have
just left) an imaginary one, the transition may make
us a little dizzy and in need of recovering our sense
of direction. Fortunately there is always one point
common to both worlds (A in Fig. 1), so let us pause
on that threshold for a moment. From the hyper-
bolic point of view, it means that a—the attenua-
tion in nepers—is zero. That is what we would
expect, because cosh « can (from (4)) only be 1
when Z,/2Z, is zero, which in our Fig. 4 case means
zero frequency and a perfect straight-through
connection. From the circular point of view, cos 8
1 means B = 0. We could have chosen to call it
cos o, to cmphasize that it is basically the same
quantity in both worlds, but it is rather more con-
venient to use a differcnt symbol to indicate that
in the circular world it is a circular angle. The
physical interpretation of this is that instead of the
attenuation, o, we arc now going to have a phase
shift, 8. Our Fig. 4 filter at zero frequency obviously
causes no attenuation and no phase shift, so is aptly
represented by the common point A.

As the frequency rises, —Z,/2Z, rises and makes
cos B fall. That clearly indicates an increasing
phase shift, which is what we get in an actual filter.

You will remember that there were two possible
answers to the attenuation question, one recpre-
senting movement away from the signal source
and the other towards it, the first being a loss and
the second an equal gain. In the same way there
are two solutions to cquation (4a); one a positive
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angle and the other an equal negative angle. Again,
these represent what we find when we move away
from or towards the source. Meanwhile, there is
no attenuation. Two months ago we checked that
e’0 and e~7 represent vectors of variable angle but
constant (unit) length.

L L L

=t c

[ 1

Fig. 4 A particular variety of Fig. 2—a low-pass filter.

The picture, then, is onc of steadily increasing
phase shift per section as the frequency of the signal
entering the filter rises. Does it keep on doing this?

When the frequency is high enough to make
w?L.C/2 = —1, this cancels the 1 in (4a), so cos § = 0
and B = /2, or 90°. We are now half-way across
Fig. 1, moving left. Doubling the frequency makes
cos B = — 1,50 B = =, or 180°. That brings us to
A’ in Fig. 1. What next? Do we keep on going
round the circle, or is this another threshold to an
imaginary world (for now we are in the circular world.
it is the hyperbolic one that seems imaginary)? We
can soon find out by increasing the frequency
another step, making «?LC/2 = 3, for 1 — «*’LC/2,
is then —2, and this is certainly not to be found in
the table of cosines. Neither is it to be found in a
cosh table or in Fig. 3. So where are we now? Com-
pletely lost, it seems!

Our mistake was being in too much of a hurry to
get past A’. We should have paused there for a
moment’s reflection like we did at A. So let us go
back to it. At that point there is still no attenuation,
but a 180° phase shift, which means that the signal
loses no strength in its progress down the filter but
does reverse its polarity at every section. So, chang-
ing over once more to the hyperbolic or attenuation
E/icwpoint, we can say that a is — 1, which modifies
4) to

Zy
2Z,
This puts us back on to Fig. 3, and we can stay there
indefinitely as the frequency rises. If you object
that an infinitely large piece of graph paper would be
needed, and that even cosh tables don’t go to infinity,

1 would point out that if a is very large then 1l/a is
very small and can be neglected, simplifying (4b) to

—cosha=1 <+ (4b)

a~2 + Z,
which in our example is 2 — «?LC. The phase
shift vector meanwhile sticks at 180°, represented by
the minus sign in (4b).

Corresponding, then, to the abrupt mathematical
change from circular to hyperbolic world as we pass
through A’, there is an abrupt physical change in
the performance of the filter. At frequencies from
zero to there, it doesn’t attenuate the signal at all, but
it does introduce an increasing phase delay.

Directly that delay equals 180° per section it
sticks at that and attenuation begins, increasing with
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frequency. The change-over point is, understand-
ably, called the cut-off frequency, usually denoted by
fe. We can easily find it for our simple Fig. 4 low-
pass filter by remembering that the transition
occurred when »?L.C/2 was equal to 2:

4 LC
2
1
e y——
° avLC
Just for the fun of it let us plot the attenuation
curve from (4b), choosing our frequency scale in

multiples of f, so as to make it applicable to any
Fig. 4 filter. The result is Fig. 5. To put it in the
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Fig. 5 Attenuation/frequency characteristic curve of Fig. 4,
the frequency scale being in terms of the cut-off frequency
fe. From O to f, there is a phase delay increasing from
0° to 180°; above f. it remains constant at 180°,

form we expect for a filter curve I have drawn it
upside down, and with « in dB rather than nepers.

We could do a high-pass filter in much the same
way; the difference is that zero frequency is out at
minus infinity on Fig. 1, and A is only reached at
infinite frequency. And band-pass filters, with both
Z, and Z, comprising both kinds of reactance as tuned
circuits, are the same in principle, but of course
Z,/2Z, is a more complicated expression.

Having followed us so far, the earnest but in-
experienced student may be disappointed, if not
actually aggrieved, on being informed that the filters
we have been considering are never used, or alter-
natively if they are used they don’t work as herein-
before described, because the conditions cannot be
fulfilled. Quite apart from the inevitability of
resistance, which smooths the sharp cut-off in Fig. 5,
there is the awkwardness of having to provide an
infinite number of sections, or an impedance equiva-
lent thereto. This characteristic impedance Z, as it
is called, has to vary in an extremely awkward
manner with frequency. We went into the matter
just over 10 years ago, and if you weren’t with us then
you can look it up somewhere, because it is outside
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our scope at present. To calculate it, the filter
sections must be made symmetrical by dividing them
either half-way along Z, to form Ts or down the
middle of Z, to form =s. The Z/frequency curve
for the Fig. 4 filter in T sections begins at zero

frequency with a pure resistance equal to +/L/C,
curves downwards in a semicircle to reach zero at f,,
and after that is a pure reactance which rises in-
definitely in a hyperbola. In fact, the curve is the
same as P|AP, in Fig. 1. The = form is even more
awkward, going to plus and minus infinity at f,.
No practical load behaves like this.

If an ordinary resistance or reactance termination
is used, the performance of the filter naturally
departs considerably from that worked out here, and
as one would expect from the general cussedness of
things it is worse. So in high-class practice some-
what elaborated forms of filter are used.

The only simple basic combination of Z, and Z,
we have not yet considered is resistance and reactance.
There are practical examples in almost every radio
receiver, Z, being resistance and Z, capacitive
reactance. If we put Z;=R and Z; = 1/j»C, equation
(4) becomes

jwCR
2

In this, the 1 is real and the jwCR is imaginary. In
other words, the total is complex. Switching over to
cos avails nothing, because making the imaginary
part real makes the real part imaginary and one is no
better off. Neither cosh « nor cos B is sufficient by
itself. There is both attenuation and phase shift at
all frequencies, instead of these effects being segre-
gated into their own frequency bands.

By means of a rather tricky bit of work, formulae
have been found for cosh « and cos B separately,
when Z,/2Z, is complex and therefore has the general
form a + jB:

cosh « = §v/(a + 2)* 4+ b + Va* + b%)
cos B =3V(a+2F+ 8~ Va + b

These equations can obviously be used to calculate
LC filters, taking account of resistance. But in our
particular example, @ = 0 and b = wCR/2, so the
equations simplify to

cosha=4p+1+p
cos B =+p+1—p

where p is short for wCR/4.

Since 1 - Z,/2Z, can’t be fully expressed as either
cosh « or cos B (= cosh j8) when it is complex,
you may be wondering what it s equal to. Cosh
o 4 cosh j8? One can soon find, from the above
equations, that that doesn’t work out. Actually it is
cosh(« + jB). The combination (« + jg) is known as
the propagation constant, the o part being the
attenuation constant and 8 the phase constant. Or,
if you rightly object that these things are not constant
at all but vary with frequency, you will call them
coefficients.

When one turns to transmission lines, hyperbolic
and circular functions of complex variables arrive in
a big way. That subject would be rather too much to
bite off at this stage, but perhaps the foregoing
introduction will help to make it more digestible
when it does come.

cosha =1 4
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NEW ELECTRONIC EQUIPMENT AND ACCESSORIES

Very Small Potentiometer

IN response to the growing demand for miniaturized
components of all types, Plessey have introduced the
Type L potentiometer. Measuring only 0.5in in dia-
meter, it is housed in an aluminium case and the con-
struction follows the well-tried Plessey practice of using
a moulded carbon
track with, in this
case, a concentric
metal track (silver
loaded), the two
being bridged by a
moving contact
mounted on an in-
sulated carrier arm,

Rating of the
new potentiometer
is 0.25W and the

current range

ini . covers resistance of
g:)etsesnet)ilomgzler;mture Trpe L pre-set from 1k to
' 2.5MQ. A pre-set

type only, with

screw-driver slotted spindle, is available at present.
The temperature range is —55°C to +85°C and a volt-
age limitation of 350 is imposed.

The makers are The Plessey Co. Ltd., Vicarage Lane,
Ilford, Essex.

Transistorized V.II.F. Generalors

REE. TELECOMMUNICATIONS have recently
introduced three new transistorized sine wave oscillators.
Model A covers 40 to 70Mc/s and Model B 100 to
150Mc/s; Model C
was developed for
servicing v.h.f.
mobile radio re-
ceivers and covers
both 70 to 72Mc/s
as well as 85 to
87Mc/s. In all
three models the
output can be
amplitude  modu-
lated at 400c/s with
a depth variable
from 0 to 100%.
Each model also
contains attenuators
which allow a maxi-
mum output level
variation of 90dB
down to approxi-
mately 1xV. An internal 6-V battery supply is used.
Models A and B, which both cost £65, and Model C,
which costs £70, are made by R.E.E. Telecommunica-
tions Ltd., Market Square. Crewkerne, Somerset.

R.E.E.
band

Telecommunications

single-
transistorized signal

generator.

v.h.f.

Potential-Indicating Lamps

THE Acru Electric Tool Manufacturing Co. Ltd. have
introduced two neon lamps in which the length of the
glow column depends on the current flowing through
the lamp. Thus, with the normal high-value series
resistors the lamps nmiay be used to indicate applied poten-
tial. In the #in diameter, 1}in long Type 93 (of “fes-
toon ” form) one electrode is in the form of a button

WIRELESS WORLD, JUNE 1960

at one ¢nd of the tube and the other extends along the
tube: this is available also with a moulded housing con-
taining either resistors appropriate for potentials from 60
to 250V (Type
103L) or 100 to
600V (Type 103H)

o= ey

ac. The lamp is B
viewed through a A
calibrated slot in
the cover. In an-

other lamp (Type
98) the glow starts
at the centre of the
tube and extends
towards the ends as
the current in-
creases.

Other lamps in
Acru’s range in-
clude a snap-in
one - hole - fitting
type moulded in
polystyrene and fluorescent-green types (only 7160V).

The address of the manufacturers is Acru Works,
Demmings Road, Cheadle, Cheshire.

Acru potential-indicating neon lamp
and housing for 100-600V.

Printed Resistors

A FURTHER development in the printed circuit tech-
nique is a new printed resistor made as a separate
component on a base material of paper. The specifica-
tion of the paper used is; breakdown voltage 1.5kV,
tensile strength 45lb/in; thickness 0.006in and upper
temperature limit 150°C.

The resistance material can be either cupro-nickel,
nickel-chrome or certain other alloys and the bond with
the paper base is said to be so secure that it cannot be
peeled off without destroying the component. Where
complete insulation of the resistance is required the
paper base can be bonded across the exposed face of the
element.

Among the applications for these resistors is where
good heat dissipation is required in a restricted space,
such as, for example, a contact-cooled mains dropper in
radio and TV sets using the chassis as a heat sink.

These resistors are made to customers’ requirements
and the range of resistance can be anything up to
100¢2/sq in.

Further details can be obtained from Mills and
Rockleys (Production) Ltd., Printed Circuit Division,
Swan Lane, Coventry.

One of Mills and Rockleys’ printed resistors. This resistance
element measures approximately in square.
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INSTRUMENTS,
AUTOMATION

lT is two years since the last I.LE.A. exhibition was
held and at the third international show, which
opens at Olympia on May 23rd for six days, there
will be nearly double the number of exhibitors
occupying twice the space of the 1958 show. The
complete list of the nearly 500 exhibitors, including
a considerable number {rom overscas, is given on
the succeeding pages. In addition to those overseas
cxhibitors, agamnst whose names their country of
origin 1s given, many overseas manufacturers are
cxhibiting through their UK. agents.
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1 e : ADMISSION 5s.

ELECTRONICS, AND
EXHIBITION

In our next issue we hope to review some of the
outstanding equipment shown at the exhibition which
is promoted by the six industrial organizations listed
below*.

Admission to the exhibition costs 5s. It will be
opened by the Rt. Hon. Lord Mills at 11.30 on

* British Electrical and Allied Manufacturers’ Association;
British Industrial Measuring and Control Apparatus Manufacturers’
‘Association; British Lampblown Scientific Glassware Manufac-
turers’ Association; Drawing Office Material Manufacturers’ and
Dealers’ Association; Electronic Engineering Association; and
Scientific Instrument Manufacturers’ Association.

WIRELESS WORLD, JUNE 1960

May 23rd, but on succeeding days will open at 10.0.
The closing time is 6.0 except on Saturday when it
will close twe hours earlier.

For three days during the exhibition the Elec-
tronic Forum for Industry (E.F.F.I.) is holding a
conference on “User Experience of Electronics.”
Each of the three sessions will cover a different field
of application of electronics in industry. On the
24th the theme will be electronics in data processing;
on the 25th, factory applications of electrenics (chair-
man, Lt. Col. Sir John Eldridge) and on the 26th
electronics in instrumentation and contro! (chairman,
Viscount Caldecote). Each day’s programme begins
at 2.30.

This is the first full-scale conference organized by
EF.F.I, which consists of nine associations of
manufacturers in or pertaining to the electronics
industry, and the object quoted in the prospectus of
the conference is: “To project to all users and
potential users of electronics equipment the wide
and varied scope of the electronics industry, and
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to receive from them inspiration and guidance on
new uses, and the improvement or modification of
established application.”

Afee of £1 11s éd is being charged for each session
of the conference and this includes admission to the

W. Germany -
A.B. Metal Products
A.D.S. Relays .
A.F.S. Developments
A.K. Fans
A.O.l.P. Mesures France
A.P.T. Electronic Industries
A.T.E. (Bridgnorth) :
4 dvance Components

Aircraft-Marine Products (G B. ) '

Airflow Developments
Airmec

Alexander Controls
Allspeeds .
Alma Comp:nents .
Alto Instruments (G.B.). .

Ampex International S.A, ‘Switzerland .

Amphenol .
Analytical Measurements
Anderton Springs
Antiference

Ardente Acoustic Laboratories ...

Arrow Electric Switches
Associated Automation

Associated Electrical Industries ..

Astralux .

Audley Engmeerlng ‘Co.
Aumann, Willy
Automation Progress
Autronic Developments
Aviation, Mlnlstry of

Avo

B & K Laboratories

B & R Relays
B.O.B. (Arundel) ... i
Bailey Meters & Controls
Baird & Tatlock (London)
Baldwin Industrial Controls
Beckman instruments
Belling & Lee i
Bellingham & Stanley
Beulah Electronics .
Black Automatic Controls
Blackburn Electronics .
Blakeborough, J. & Sons ...
Boulton Paul (Alrcraft)
Bradley, G. & E. .
Brannan, S. & Sons

Braun, G., Publishers, W. Germany

Bray, Geo. & Co.
Bribond

Bristol Aircraft ...
Bristol's Instrument Co.
British Arca Regulators
British Electric Resistance Co.
B. |. Callender's Cables
British Physical Laboratories

British Power Transformer Co. ...

British Rototherm Co.

British Sarozal L

British Scientific Instrument
Assoc. & s

Brookhirst Igranlc

Brown, Neville, and Co.

Brown, 5. G.

Bruce, Peebles & Co.

Brush Crystal Co. ...

Bryans Aeroquipment

Budenberg Gauge Co. .

Bulmers Business Machines

Burndept ..

Bush Beach & Segner Bayley

Cambridge Instrument Co.
Camlab (Glass) ...
Carlo, Erba S.p.A., ltaly
Carr Fastener Co.

Casella, C. F., & Co.
Cathodeon Crystals .
Cementation (Muffelite) .
Chapman & Hall ...
Chemical Cutting Co.

Clarke, H., & Co. (Manches'er)m

Cole, R. H. {Overseas)
Coley Thermometers
Colvern .

Colyer & Southey
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K. G., W. Germany

are obtainable

exhibition and a report of the proceedings. Details

from the Honorary Secretary,

EFF.L, c/o The Electronic Engineering Associa-

7874).

tion, 11 Green Street, London, W.1. (Tel.: Mayfair

LIST OF EXHIBITORS

STAND NO.
AAP-Allgemeiner Apparatebau GmbH,

M565
F267

Qs

$861

$872

R831
P650

F26l

Clo7
Né602
B66

. DI5S
DIS2 & E213
~.Q7llb

K454

STAND NO.
Communication Systems .. ... Fael
Compagnie Francaise Thomson-Houston
France .. .. Q708c
Connollys (Blackley) ... R834
Constructors lohn Brown ... H36l
Control AB
Correx Communications Equlpment ... R8I7
Cossor . " ... E212
Coulter Electronlcs . Q743a
Counting Instruments ... .. Q717
Coventry Controls ... E222
Crompton Parkinson . . ... Clo4
Crosby Valve & Engmeerlng Co.’ ... F253
Crouzet & Company, France ... S8el
Croydon Precision Instruments Co. .. Q716
Cu-Ni-Craft 000 ... LS00
Cuthbert, Ralph ... ... G320
Data Recording Instrument Co. ... G325
Dawe Instruments [ ... Q727
Day, 1., & Co. ... BS3
Daystrom ... S§852
DEAC (Great Brltaln) - ... R8lé6

Decker’s, R., Verlag, G. Schenk
w. Germany

Degussa Hanau, W. Germany

De Havilland Propellers

Department of Scientific and Industrial

Research ... ... E214
Deutscher Innen-und Aussenhandel

Elektrotechnik, E. Germany ... .. Q748
Dewrance & Co. ... ... M554
Diamond H. Switches ... Bé4
Direct TV Replacements ... ... 5852
Dobbie Mcinnes (Electronics) ... ... K452
Doran Instrument Co. o ... 5858
Drayton Regulator & Instrument Co. ... K455
Dubilier Condenser Co. ... - ... K46l
Dynatron Radio ... ... [E208
E.M.I. Electronics ... ... Dlé6
E.M.O. Instrumentation ... F251
Ekco Electronics ... ... E208
Electran Coil Co. . Q7ila
Electrical Development Association ... F250
Electrical Remote Control Co. ... ... F266
Electro Automat ... ... S85I
Electroflo Meters Co. ... DI55
Electrolube ... 8871
Electro-Mechanical Systems ... Dlé7
Electro Mechanisms ... M563
Electronic Associates ... R825
Electronic Components ... ... Q714
Electronic Engineering s ... LS502
Electronic Instruments .. QT
Electronic Machine Co. ... R818
Electronic Technology and Data Processmg 1404
Electronic Tubes ... ... H373
Electronics & Automation (London) ... R8lé6
Electrothermal Engineering ... G319
Elga Products ... G304
Ellenberger & Poensgen, GmbH,

W. Germany .. Q746
Elliott-Automation ... DI55
Emeco Electronics Co. ... ... R8l6
Enalon Plastics P ... H372
Endecotts (Fulters) ... B69
Engelhard Industries ... N606
Engis ... R819
English Electric Co 3 ... E215
English Electric Valve Co ... E215
English Numbering Machines ... ... H370
Epsylon Industries ... DI67
Equipment & Services ... ... F266
Ericsson Telephones ... DI53
Erie Resistor ... Die9
Ether & Electro Methods ... E205
Evans Electroselenium ... ... Al
Everett, Edgcumbe & Co. ... Q747
Ever Ready Co. ... ... K465
Evershed & Vignoles . ... K453
Fairey Aviation .. ... L503
Faraday Electronic Instruments = .. DI54
Farris Engineering .. .. DIss
Ferranti - 70 .h ... N604
Fielden Electronics .. ClIo
Filhol, J. P., ... RB29
Fireye Controls Co . ... Q726

WWW-americanradiohistorv.com

STAND NO
Firth Cleveland Instruments ... H353
Fischer & Porter ... .. A0
Fisher Governor Co, ... DISS
Fleming Radio (DeveIOpments) ... Pes2
Flexonics ., ... M563
Floform Parts ... F264
Formica ... J403
Fortiphone .. .. Q741a
Foster Instrument [ ... Clll
Fox, P.X. ... L514
Foxboro-Yoxall ... ... E202
Furzehill Laboratories ... .. Q7
General Controls ... ... H375
General Electric Co. .. E21l
General Post Office ... R823
General Precision Systems ... M560
General Radio Co., U.S.A. ... Q733
General Radiological ... -E209
Geyer, Christian, W. Germany ... ... Q746
Gilbared ... ... G302
Glass Developments & Ultrasonoscope
Co. = A3
Gloster Aircraft Co. ... L508
Goodman, George ... F264
Goodmans Industries ... K462
Gordon, James & Co, ... .. DISS
Goring Kerr e ... Q736
Graticules ... ... B62
Graviner Manufacturlng Co. ... R827
Griffin & George ... ... R803
Grubb, Sir Howard, Parsons & Co. ... Pé51
Grundy & Partners = ... $868
Guest Keen & Nettlefolds ... F264
Guyson Industrial Equipment ... ... Q742
Haddon, Thomas & Stokes ... F264
Haddon Transformers ... ... DI70
Halden, J., & Co. .. E ... Q70!
Hallam, Sle:gh & Cheston ... l408
Hall Harding . F256 & L505
Harper & Tunstall ... MSSI
Harris Plating Works ... H379
Harwin Engineers .. ... L513
Hassett & Harper ... ... R832
Hatfield Instruments and Balun ... ... G305
Hawker Siddeley Group ... ... L508
Headland Engineering Developments ... Q745
Heathway Machinery Co. .. H367
Heidenhain, Dr. Johannes, W. Germany E218
Hendrey Relays - , ... ClI3
Henry & Thomas ... ... 5869
Herbert Publishing Co. ... ... DISO
Heywood & Co. ... ... N600
Hivac ... F261
Holmes Bros. (London) ... RB06
Honeywell Controls ... E200
Hughes International . ... G310
Hunt, A. H. (Capacutors) ... M562
Hunt & Mitton ... . ... H357
Hunting Engineering ... R830
Ide, T. & W. ... H350
Iford S ... B70
Imhof, Alfred’ s i ... H360
Industrial Pyrometer Co.’ S ... LS509
Inertia Switch v ... Q722
infra Red Development Co. . ... P654
Institution of Electrical Englneers R827a
Instron Engineering Corp., U.S.A. ... Q705
Integra, Leeds & Northrup ... Dlé3
International Electronics . ... R8Il
International Rectifier Co. (G B. ) ... Q739
lonic Plating Co. ... ... F264
Jobling, James A., & Co. ... .. Cli2
K.D.G. Instruments e . K457
K.L.G. Sparking Plugs ... - Lo Q735
Kelvin & Hughes ... . ... F25/
Kent, George . D159

Kovo-Foreign Trade Corp Czechoslovakra G306
Krizik n.p., Czechoslovakia G30
Kumag A. G Switzerland . B73

Kynmore Engineering Co. . R80Ia
Labgear = ... DI54
Laboratory Equlpment ... G313
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STAND NO.

Lancashire Dynamo Electronic Products

Langham Thompson Group, J
Langley London ...

Laurence, Scott & Electromotors
Leach Corp., US.A B “
Leeds Meter Co.
Leevers-Rich Equnpmem
Levell Electronics ...

Lewis Spring Co.

Lintronic ...

Lion Electronic Developments
Livingston Laboratories

Lloyds Bank

Lodge Plugs

London Electric Wire Co. and Smiths ...

Loughborough Glass Co.
Lucas, Joseph (Electrical)
Lyons, Claude

M.B.C. (Office Systems)

M.C.P. Electronics

M-O Valve Co. il

MSS Recording Co.

Magnetic Devices ...

maHory Batteries ...
arconi Instruments

Markem (U.K.)

Marrison & Catherall (- g

Marshall of Cambridge E]ectronlcs

Mason, E. N., & Sons

McMurdo Instrument Co.

Measurement

Mec-Test

Metaducts

Metal Detection

Meterflow .

Metrix Instruments oo

Micanite & Insulators Co.”

Microcell Electronics

Midland Bank o

Mine Safety Appllances Co

Minerva Detector Co.

Miniature Electronic Components

Moncricff, John .

Morbank ..

Morgan Crucnble Co

Muirhead & Co. ...

Mullard

Murphy Radio

NSF
Nagard

Nzlicr Bros. & Thompson
Nzsh & Thompson...
Negretti & Zambra
Neoflex =
New Western (Eng )
Newmark, Louis
Newmarket Transistors
Newport Instruments

Nicolson, W. B. (Sclentlﬁc|nSErumentS)-<-

Norgren,
Normalalr
Nottingham Thermometcr Co.

O.M.I. Instruments ?G B.)
Qldenbourg, R., Verlag, W. Gcrmany
Qliver Pell Control 4

Opancol .

Optical Works

Otter Controls

Ozalid Co. ...

P. & H. Engineering Co.
Packaging Centre ...
Painton & Co. .
Palmer, G. A. Stanley
Panax Equnpment
Panellit

Parmeko ...
Payne & Griffiths ...
Peel, H. W., & Co.
Pergamon Press
Perkin-Elmer
Permali

Phoenix Telephone & Electric Works
M.)

Photoelectronics (M.O.

Planche, M., France

Plannair

Platon, G A.

Plessey Group

Polypenco

Precision Tool & Instruments Co.
Process Control and Automation
Pullin, R. B., & Co.

Pye ...
Pye, W. G.. & Co.
Quickfit & Quartz
RCA Great Britain

Racal
Radlochemu:al Centre U.K.AEA.
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. E207
... C102 & M559
d o4 E

E205
H364
N60I

L510

. Dle7

J401
R837
H363

209
B57

oGl

Cl09
F258
Cl105
F270
Ab
B/4
G307

. Q7I5

N603

STAND NO.
Radiometer, Denmark J402
Rank Cintel - ... N60S
Recorder Charts .. " AS
Reliance Cords & Cables . Q724

Reliance Manufacturing Co. (Scuthwark) H376
Research & Control Instruments . Dlé4
Richard Allan Radio . H371I
Rivlin Instruments... R8IS
Roband Electronics R808
Robinson D., & Co. B76
Robinson, F. C., & Partners BSI
Rola Celestion . F271
Rotameter Manufacturmg Co. ... E210
Royal Worcester Industrial Ceramics B54
Royston Instruments . R82l
Rumburske Kovozavody, Czcrhoslovakla G306
S.E. Laboratories D167
SFtM (Great Britain) 4 M563
Salford Electrical Instruments E211
Samson Controls (London) E220
Sanders, W. H. (Electromcs) L506
Sangamo Weston ... F263
Saunders-Roe ' R826
Saunders Valve Co. R828
Savage, W, Bryan D154
Sciaky Electrnc Welding Machmes R833
Scott, James & Co. Q703
Servomex Controls £255
Shaw Moisture Meters 5856
Short Brothers & Harland M557
Short & Mason ... G30l
Siemens & Halske AG W. Germany ... B73
Sierex - ... G324
Sifam Electrical tnstrument Co. 5855
Smith & Nephew ... . L5010
Smiths Aircraft Instruments . F257
Société D’Applications des MaChmt tot-

rices, France B . B72
Solartron Electronic Group E206
Southern Instruments . D158
South London Electrical [qulpment Co BS6
Sovirel, France . .. Q710a
Spear Engineering Co. DI71
Sperry Gyroscope Co Clol
Standard Telephones and Cables K459
Stanley, W. F., & Co. Q706
Stanton Instruments G3lé
Stevens Manufacturing, Co., US. A Q746
Stonebridge Electrical Co. = 5859
Stratton & Co. = K450
Submarine Signal Co (London) H366
Swartwout Co. .. D155
Swift Levick & Sons %o F273
Taylor Electrical Instruments P65S
Taylor Controls Dleél
Techna (Sales) Q746

STAND NO

Technicon Inhstruments Co. - P653
Technograph Electronic Products K451
Telcon Metals B59

Teledictor ... ) g4

Telegraph Condenser Co. L5}
Telephone Manufacturing Co. H352
Telequipment ! $853
Tesla n.p., Czechoslavakia. G306
Texas Instruments E216
Thermal Syndicate C106
Thorn Electrical Industrles H369
Tinsley, H., . N607
Tmtometer Al2
Torsion Balance Co ‘USA Q719
Trist, Ronald & Co. F262
Trumeter Co. R836
Turner, Ernest, Electrical Instruments Clo0
Turton Bros. & Matthews i Q720
20th Century Electronics Q713
Tylers of London Al

Ultra Electronics ...

... H364 & R820
Unicam Instruments - ... DI54

United Trade Press G300
Vactric (Control Equipment} M555
Veb Elektro- Apparate-Werke £ GErmany Q748
Yeeder-Root $857
Venner Electronics . Q737
Vieweg, Friedr. & Sohn, w. Germany F269
Walker, Crosweller & Co. Q700
Waveforms : M550
Wayne Kerr Laboratcrncs E217
Webb, William A. BS0
Welwyn Electrical 5863
West, A, and Partners F252
West Instrument . . ... H354
Westinghouse Brake and Slgnal Co. ... Q707
Westminster Bank . ... Q708
Westool . Q725
Whiteley Electrncal Radno Co - R800
Willy, Aumann K.G., W. Germany B73
Williams & James (Engmeers) ... DIé0
Wilmot Breeden ... Q708d
Winston Electronics a . . MSé4
Wire Products & Machine Desngn Bé6S
Wireless World ) . J404
Woden Transformer Co. - A7
Wolsey Electronics & . S863a
Worcester Royal Porcelam Co. H356
X-Lon Products B67
Zeal, G. H. L504
Zenith Electric Co. F272

BOOKS RECEIVED

Basic Electronics, by Bernard Grob.
Vol. 1 follows the order of topics pre-
sented in the first term’s work of the
technicians’ training course at RCA In-
stitutes, starting with elementary electri-
city and magnet15m and endmg with a
brief insight into valves, transistors and
radio frequency losses. It is to be fol-
lowed by a second volume on Applied
Electronics. Pp. 524; Figs. 383. Price
50s 6d. McGraw- Hxll Publishing Co.,
Eté., 95, Farringdon Street, London,

C4.

Proceedings of the National Electro-
nics Conference, 1958 (Vol. 14). Illus-
wrated record (99 papers) of the annual
conference held at Hotel Sherman,
Chicago, Illinois, covering all aspects of
radio and electronics from antennas to
automatic navigation and from audio to
computers. Pp. 1074, profusely illus-
trated. Price $7.50. National Electro-
nics Confercnce, Inc. 228, N. La Salle
Street, Chicago 1, Illinois, 'U.S.A.

A Quality-Checking Receiver for
V.H.F./F.M.” Sound Broadcasting, by
C. G. Mayo, MAA, B.Sc, MIEE,
B.B.C. Engineering Division Monograph

WWWeamericanradiohistons.com

No. 25, gives circuit diagrams and per-
formance details of two alternative pro-
totype receivers, designed, without com-
promise to give a high standard of
performance. Pp. 15; Figs. 13. Price 3s.
B.B.C. Publlcauons, 35, Marylebone
High Street, London, Wl

Testing of Screened Enclosures, by J.
Miedzinski, B.Sc., AM.LEEE. Methods
of measuring mseruon loss and its de-
pendence on the details of experimental
arrangements as well as on frequency
and the construction of the enclosure.

Pp. 27; Figs. 19. Price 24s. The
British *Electrical and Allied Industries
Research Association, Thorncroft

Manor, Dorking Road, Leatherhead,
Surrey.

Insulation for Small Transformers, by
J. H. Mason and C. G. Garton. Hand-
book for designers reviewing the factors
influencing electric strength and life of
insulation, methods of non-destructive
testing and data on new materials. Pp.
93; Figs. 33. Price 37s 6d. The British
Electrical and Allied Industries Research
Association, Thorncroft Manor, Dorking
Road, Leatherhead, Surrey.
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‘Power Trans ormer Design

With Special Reference to Paper Interleaved Windings

By D. SAULL

THE development engineer in the electronic
industry requires, from time to time, to design a
power transformer for the equipment he is develop-
ing. The number of transformers he designs in the
course of a year is usually relatively few; consequently
it is necessary for him to become familiar with the
““know how ” of space factor, compensation, winding
resistances, etc., each time.

In various technical journals are published graphs
and charts for establishing space factor and gauges
of wire, etc., but to date the writer has not come across
any data which does not require some preliminary
digesting before a start can be made.

The most common need in this industry is for
relatively low-power mains transformers usually not
in excess of 150VA. The writer’s aim is to present
a really easy, straight-forward method of design to
cover six VA ratings, the first four applicable to
equipment requiring valve heater supplies, and the
remaining two for transistor power units of smaller
physical size. The factors presented in the design
data contained in this article are based upon practical
results obtained from more than a hundred experi-
mental transformers wound with terminal voltages to

M.O.S. specification (- 249, below 100V and - 5%
above 100V).

The VA ratings referred to are 150VA, 100VA,
60VA, 35VA in the first group, and 20VA and 10VA
in the second group.

The development engineer in the first instance
requires to produce a transformer that will function
in the equipment he is designing. His second need is
to produce this transformer as a practical production
winding which may be passed on to the drawing
office without further modification. It must,
therefore, be electrically and constructionally sound.
It must not be a tight wind but must possess sufficient
space tolerance to allow for variation in wire sizes
(£ 109% diameter = 209, cross-sectional area—wire
manufacturers’ tolerance).

Transformer windings may be layer wound on
formers with end cheeks, or paper interleaved and
wound on cheekless formers. This article is based
upon the latter method. Cheekless-former windings
lend themselves to better inspection during the
winding process, it being very easy to detect a
dropped down turn, which in the end cheek variety
could not be detected and might result in a shorted

TABLE I—PRIMARY RATINGS
100-150VA | 60-100VA | 35-60VA 25-35VA 10-25VA 8-10VA
Laminations (M.E.A.: Silcor 25).. 60A 75A 75A 24A 101A 68
Stack size .. 14in 14in lin {¢in 145in %in
Window area 2.75 sq. in | 2.375sq.in | 2.3755q.in | 1.42 sq. in | 0.84 sq. in | 0.644 sq. in
Primary turns per volt 3.56 4.42 6.68 7.83 7.4 10.5
Secondary turns per volt 3.81 4.76 7.15 8.4 7.9 11.2
Overall space factor 449, 469, 469, 489%, 50% 50%
Area occupied by 250V primary
winding .. .. .. -+ || 0.5855q. in | 0.624 sq. in | 0.65 sq. in | 0.363 sq. in | 0.267 sq. in | 0.194 sq. in
250V primary (Turns and wire
gauge) .. o0 .. .. || 890t: No. | 1104t: No. | 1670t: No. | 1960t: No. | 1850t: No. | 2620t: No.
23 s.w.g. 24 s.w.g. 26 s.w.g. 30 s.w.g. 32s.w.g. 36 s.w.g.
Remaining area for h.t. and Lt.
windings 50 -+ 110955 5q. in 1 0.656 sq. in | 0.63 sq. in | 0.365 sq. in | 0.153 sq. in | 0.128 sq. in
6.3-V winding to fill layer. . 3.6A—7.2A 4A—8A 30t.| 1.8A—3.6A | 0.5A—1.2A | 1A—2A 50t. —_
24t. 2x 18 15 s.w.g. 45t. 18 51t. 22 20 s.w.g.
S.W.g. s.w.g. s.w.g.
5-V winding toill layer 19t. 2x 16  24t. 2x 19 (36t. 17s.w.g.| 42t.21 — —
s.w.g. s.w.g. S.W.g.
Former length 2%3in 2}3in 23%in 13%in 14in 14;in
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turn, or worse, a failure occurring early in the life of
the transformer.

L.T. windings should be wound on first for two
reasons:—

(1) They are wound with the thickest wire, and
therefore form a good base on which to wind the
thinner wire of the remaining windings.

(2) The Lt. windings carry the heaviest current, thus
putting these windings on first results in a
shorter mean-turn length. They consequently
have a lower d.c. resistance and a better regulation
percentage figure.

The L.t. winding should completely fill the available
width, a bifilar wind can be used if a single winding
at the required current capacity does not fill the
layer. Current densities of these windings may be
1,500A or 2,000A per square inch.

A transformer design may call for four or more
separate L.t. windings, perhaps two at 4A and two at
2A with a primary rating of the order of 150VA.
In this case the 4-A winding should be wound on
first, and the two 2-A windings wound side by side as
a single layer with }in spacing at the centre between
them. This saves valuable space which might well
be required to allow a more generous wire gauge on
the h.t. winding.

Where the occasion arises calling for a L.t. winding
of low-current capacity (e.g. order of 3A) difficulty
might be experienced in choosing a wire gauge to
fill the layer. In this case, this winding may be
wound on last, and placed centrally on the windings.
Due to the low current value the voltage regulation
would not be effected by the increased length of wire,
and it would be convenient to operate the winding
with a current density not greater than 1,000A per
square inch.

The primary winding is wound on next with
voltage taps as required, followed by the h.t. windings.

The choice of wire gauge for the h.t. winding
should be as generous as possible to keep its d.c.
resistance as low as possible. With full-wave
rectification a good practical rule is to assume that
each half winding will carry not less than an average
of 0.7 of the d.c. output current, at a current density
of 1,000A per square inch (this is not strictly true
because a.c. current surges are in excess of the d.c.
current and dependent on the rectifier used and the
value of the reservoir capacitor—the 0.7 factor is a
practical compromise).

Windings throughout the transformer should be in
order of wire gauges, that is, the heaviest wire nearest
the core, the lightest wire on the outside winding.

Table I sets out for easy reference the information
required when designing a transformer. The space
factor given is an overall figure and takes into account
the former, insulation and wire tolerances. The
space factor for a given lamination will remain
reasonably constant for any gauges likely to be used
at the respective VA rating.

Insulation throughout the
follows:—

(1) Three layers of Britain’s (0.002in) tissue on the
former.

(2) 2 layers of Symax (0.005in) between windings.

(3) One layer of Britain’s tissue (0.002in) inter-
leaving between layers throughout primary and
h.t. windings.

(4) Two layers of Symax (0.005in) between layers of
1.t. windings occupying more than one layer.

.. WIRELESS WORLD, JUNE 1960

transformer is as

TABLE II
Current
Dia. T/in T/in? at S.W.G
1,000A /in?

0.131 7.6 57.8| 12.9 10 |
0.119 8.4 70.6| 10.6 1|
0.107 9.3 86.5| 8.5 12
0.095 10.5 110 6.65 13
0.083 12.0 144 5.03 14
0.0745 13.4 180 4.07 15
0.0665 15.0 225 3.22 16
0.0586 17.0 289 2.46 17
0.0505 19.8 392 1.81 18
0.0422 23.6 557 1.26 19
0.0382 26.1 681 1.02 20
0.0340 29.4 864 0.804 21
0.0300 33.3 1,110 0.616 22
0.0257 38.9 1,520 0.452 23
0.0237 42.1 1,770 0.380 24
0.0217 46.0 2,120 0.314 25
0.0197 50.7 2,570 0.255 26
0.0179 55.9 3,120 0.211 27
0.0163 61.3 3,760 0.172 28
0.0151 66.2 4,380 0.145 29
0.0136 73.5 5,400 0.121 30
0.0128 78.1 6,100 0.106 31
0.0120 83.3 6,940 0.0916 32
0.0112 89.2 7,960 0.0785 33
0.0102 98.0 9,600 0.0665 34
0.0094 106 11,200 0.0554 35
0.0086 116 13,500 0.0454 36
0.0078 128 16,400 0.0363 37
0.0070 143 20,400 0.0283 38
0.0059 169 28,600 0.0212 30
0.0055 182 33,100 0.0181 40
0.0051 196 38,400 0.0152 41
0.0047 212 44,900 0.0126 42
0.0043 233 53,300 0.0102 43
0.0039 256 65,500 0.0080 44

Table II sets out details of characteristics of _enamelled
copper wire for use with the design data given here.

Example of Practical Design
(@) Tabulate the secondary VA ratings required:—

LT1. 5.0V at 2.5A = 12.5VA
LT2. 6.3V at3A = 18.9VA
HT. 250-0-250V at 60MA = 15.0VA

Total = 46.4VA

Primary VA at 86% efficiency = 46.5/0.86 =
54VA.

(b) From Table I No. 75A laminations and a lin
stack is required.

(¢) Windings (from Table D
LT1. 36 turns of 17 s.w.g. En Cu wire,
LT2. 45 turns of 18 s.w.g. En Cu wire.
Space remaining for L.t. and h.t. = 0.63 sq in.
LT1. = 36/216 = 0,167 sq 1n
LT2. = 45/392 = 0.115 sq 1n.

Total = 0.282 sq in.

Space remaining for h.t. winding = 0.348 sq in.

(d) Turns required for h.t. winding at 7.15 turns per
volt = 7.15 x 500V = 3,576 turns.
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v . . Number of turns
(¢) Choice of wire gauge = “Space available

T/in? (turns per square in) 3576/0.348 =
10,800 T/in?
f) From Table II nearest gauge = 35 s.w.g.

(55.4mA)
or even gauge No. 36 s.w.g. (45mA).

(g) Winding details would then be:—
LT1. 36 turns No. 17 s.w.g. En Cu wire.
LT2. 45 turns No. 18 s.w.g. En Cu wire.

Primary 230V, 1,533 turns
240V, 1,602 turns }N‘;:_ 26 s.w.g.
250V, 1,671 turns 1 U wire.
H.T. 3,576 turns No. 36 s.w.g. (or 35 s.w.g.)
En Cu wire tapped at 1,788 turns.

It will be seen that the time required to design a
transformer from the given data should not be more
than half an hour.

After the prototype has been tested in circuit, and
any necessary modifications due to circuitry changes
have been made the transformer is ready to be placed
in production.

Nuclear Explosions and

EFFECT CF HIGH ALTITUDE BURSTS ON RADIO

By MICHAEL LORANT

THE U.S. National Bureau of Standards recorded
the changes in radio noise power that occurred
when two high-altitude atomic explosions were set
off over Johnston Island in the Pacific Ocean in
August, 1958. The explosions appear to have had a
pronounced effect on the radio noise as recorded
at Kekaha, Hawaii. This recording station, located
on the south-west coast of the island of Kauai, about
700 miles north-east of Johnston Island, is part of
a world-wide chain of noisc-recording stations
supervised by the Bureau’s Boulder (Colorado)
laboratories.

Two bomb bursts occurred shortly after midnight
on August 1 and August 12 at clevations estimated
to be from 25 to 100 miles. Recordings were made
of the received atmospheric radio noise power for
a period before and after the first explosion. The
usual diurnal pattern is evident on the graphs*
during the three days prior to the blast, with the
highest noise levels recorded at night and a rapid
decrease in level between 0400 and 0800 local time.
In the hour following the blast, however, the noise
decreased by as much as 32dB (at some frequencies)
at a time of day when it would normally be rising
or holding steady. Recovery apparently occurred
in a matter of hours at 13kc/s and 5Mc/s, but from
S5lkc/s through 2.5Mc/s a changed pattern is
evident for several days, and records for August
5-11 indicate that a disturbed condition persisted
until the second test on August 12. The after-blast
effects on this date were similar to those on August 1,
with abnormal noise conditions continuing on some
frequencies until about September 1.

Because of the very low incidence of thunder-
storms in Hawaii, most of the received radio noise
is believed to be propagated from storms at a con-
siderable distance. Thus, changes in propagation
conditions are reflected more on the Kekaha noise
records than at stations situated on large masses,

* The “ effective antenna noise figure > is the mean noise power
averaged over several minutes and is defined as the noise power
available from an equivalent lossless antenna in decibels above
the thermal-noisec power available from a passive _resistance.
See “-N.B.S._.Radio and lonospheric Observations During the
" ElI_J)avxd M. Gates, .Res. N.B.S. 63D, July-August, 1959.
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where local and short-distance storm effects tend to
mask changes in propagation.

It would appear likely that a highly ionized region
was formed by the bomb explosions over Johnston
Island and that this ionized region persisted for a
period of at least several days after each test, causing
greatly increased ionospheric absorption.

REFERENCE

“Effects of High-Altitude Nuclear Explosions on
Radio Noise,” by C. A. Samson, ¥. Res. N.B.S. 64D
p. 37 (Jan.-Feb. 1960).
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Kinetrol “Magi-Dor’’ mechanism for open-
ing garage doors. A, ‘‘chopped’’ light-
source; B, transistor amplifier and relay;
C, latch solenoid; D, control spring and

damper.

TRANSISTORIZED

IN a light-controlled garage door
opening mechanism developed by
Kinetrol Ltd., Trading Estate, Farn-
ham, Surrey, the use of a photo-
transistor followed by a transistor
a.c. amplifier ensures that the device
operates only with light interrupted
within a specified range of fre-
quency; it cannot be triggered by
steady light or even by hcadlamps
switched on and off by hand. The
high-spced chopped light source
necessary to actuate the mechanism
is provided by a rotating shutter
driven by a small d.c. motor incor-
porated in the transparent plastic
lens of a small spot light mounted
on the front of the car and con-
trolled from the dashboard.

The photo-transistor is housed in
a black moulding about 1 inch in
diameter, screwed to the garage door
frame. Saturation by ambient light
is avoided by restricting the aperture
of exposure. The alternating com-
ponent resulting from illumination
by the car’s special lamp is ampli-
fied, rectified and applied to a P.O.-
type relay with mains contacts which
energizes a solenoid and releases the
bolt latch. The dpors, which are
spring loaded, then open at constant
speed under the control of a linear
damping device.

We have had an opportunity of
examining one of these installations,
which operated reliably under day-
light conditions at a distance of 20ft

WIRELESS WORLD, JUNE 1960

DOOR CONTROL

or less and seemed to us to be
soundly designed and made.

The complete installation costs
£39 10s.

CLUB NEWS

Birmingham.—John Savage, director
of engincering of Collins Radio Com-
pany of England, is to give a lecture-
demonstration on the new Collins series
of s.s.b. cquipment at the meeting of the
Slade Radio Society on June 17th at
7.45 at The Church House, High Street,
Erdington. Admission is by ticket only
obtainable from the secretary, C. N.
Smart, 110, Woolmore Road, Erdington.

The subject to be discussed at the June |

3rd meeting is entitled “ Technical
problems in sound and vision.”

Bristol.—The third mobile rally to be
organized by the Bristol Group of the
Radio Society of Great Britain will be
held on June 26th at Longleat House,
near Warminster, Wilts. Details of the
day’s programme are obtainable from
the secretary, D. F. Davies (G3RQ), 51,
Theresa Avenue, Bishopston, Bristol, 7.

Mitcham & District Radio Society,
which meets every Friday at 8.0 at The
Canons, Madeira Road, now has four
slow-morse tapes available for loan to
members.

Prestatym.—At the June 6th meeting
of the Flintshire Radio Society, J.
Thornton Lawrence (GW3JGA), secret-
ary of the society, will give a talk on
audio amplifiers., The meeting will be
held at 7.30 at the Railwav Hotel.
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| Model GP100

New

Additions to the

TRIX Sound
Equipment range

Model B100

Transistorised Amplifier for 12 volt
operation. Output 12 watts. Inputs for
microphone and music. Minimum
battery consumption—maximum effici-
ency.

AC operated general purpose high
quality Amplifier. 4-way Input Selec-
tor—Bass and Treble controls. 10/12
watts output.

Full details available
on request.

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

Tel. Museum 5817 (6 lines)
Grams: Trizadio Wesdo London
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RANDOM RADIATIONS

By *DIALLIST"

“ Things Great and Small”

THE National Bureau of Standards
and the International Committee on
Weights and Measures of the U.S.A,,
have, I see, approved for general use
four numerical prefixes which have
been used for some time in Europe.
They are tera (symbol T) = 10'%
giga (G) 10% nano (n) = 10-% and
pico (p) 10-**. Their adoption is
most welcome, for it should help to
clear up the confusion which terms
such as billion (10'* with us, 10° with
the Americans) and trillion (10'* and
10'? respectively) have long been
causing. I do think, however, that
the names might have been more
happily chosen. In the metric

system the terms are based on Greek
and Latin numerals; Greek as you
go up from unity (deca-, hecto-,
kilo-, etc.) and Latin as you go down
(deci-, centi-, milli-, etc.) though
there’s a slip-up over micro-.
splendidly

The

system  worked until

vey in fact vague suggestions of the
enormous, gigantic, the dwarfish and
the tiny. I can’t see why terms such
as hectomega (10%), kilomega (10°)
and megamega (10'*) shouldn’t have
been chosen, with symbols hM, kM
and MM, for the big numbers. As
micro and micromicro have already
made their Greek appearances among
the tinies why not millimicro (mp) for
10-°? These prefixes would anyhow
show definitely what they mean
without any sort of vagueness.

819-line DX

FROM a Harrow, Middlesex, reader
comes a most interesting account of
a deliberate attempt made to receive
French television programmes here.
That it was a success you’ll gather
from the accompanying photograph
of the R.T.F. test card on his screen.
His firm, he writes, when faced with
some knotty problems brought about
by their expanding. export market,

words for very large numbers had to
be found.

Could be Better

The trouble is that neither the
Greeks nor the Romans had any
definite single words for quantities
above 1,000 or for very small quanti-
ties. Hence names for the enormous
and extremely minute numbers in
use today had to be invented. The
four prefixes in question aren’t very
good inventions because they don’t
suggest anything definite; they con-
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decided to try to obtain direct recep-
tion from Lille. A modified British
television receiver was used, with an
ll-element Yagi mounted on the
factory roof some 260-feet above sea
level. I congratulate my correspon-
dent most heartily and I hope that
his success will induce others to try
their hands at long-distance TV
reception. In the U.S.A. and Canada
it’s quite a popular hobby—but the
would-be DX-er is more luckily
placed as all north American stations
use the same standards.

2N AMEriC akiackiakietioiiaais.

Medium Waves Too

MY recent note on long-distance
v.hf. reception has also brought
forth a letter from an enthusiastic
night-owl reminding me that there
are still those who are interested in
long-distance medium-wave recep-
tion. Time was when there was no
more enthusiastic night prowler on
this band than myself and this sort
of reception as a hobby is most
rewarding in the way of thrills. I
recall, for example, hearing a
mysterious heterodyne on a German
station at about 9.30 p.m. one winter’s
night. T left the tuning as it was
and switched off, for I'd an idea about
that heterodyne. At 2 a.m. or there-
abouts, I switched on again and there
almost on the same frequency was an
American station. There can’t be
much doubt that its carrier had
caused the heterodyne on Hamburg.
If any readers who haven’t gone in
for this kind of exploration care to try
it out on a good night, I’m sure they’ll
be rewarded. There is, of course, the
Medium-Wave Circle, which pub-
lishes its own duplicated monthly
newsletter “Medium Wave News.”
The January issue had a 6-page
supplement of western hemisphere
m.w. stations logged in the U.K.
since 1951.

Entertainment by Line

THOUGH, as stated in the May
Wireless World, the relaying of
broadcast programmes by wire is
nearly as old as broadcasting itself
(relaying started in 1927 and broad-
casting in 1922) there was in London
and possibly in some other cities a
wired entertainment service long
before that. It was run by a com-
pany called, I think, Electrophone,
Ltd. and I first came across it when
shortly after the end of the first war
(possibly in 1919) I was invited as a
youngster to stay with some friends
of my father’s in London. To make
use of the service you had to be on
the G.P.O. telephone and to sub-
scribe to Electrophone, or whatever
its name was. This company paid
half a dozen theatres and other
places of entertainment, fees for the
right to relay their entire pro-
grammes for a week or more. The
subscriber’s home was provided with
a small square-topped table, at each
side of which hung a set of ear-
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phones. You consulted the list for
the current week supplied by the
company, then called exchange and
asked to be connected to the theatre
of your choice. That done you
turned a switch which connected the
telephone wires to a small distribu-
tor box on the table. Four people
could then listen to their hearts’ con-
tent. There was, I recall, an arrange-
ment, whereby, should a call come
through for you, the operator at the
exchange could break in and inform
you. You then switched back to the
telephone and took the call, return-
ing when it was finished to the
theatre.

V.H.F.|[F.M. Goes Ahead

WITH the opening of the Orkney
v.h.f. sound transmitter on May 2nd,
the B.B.C. completed one of the last
stages necessary for full country-
wide coverage by its three-pro-
gramme network. Just how wise the
B.B.C. was after the war in decid-
ing to plump for v.h.f. for sound
broadcasting is very clear to those
who live near the south and east
coasts and in other places where
heterodyning, sideband splutter, and
even virtual jamming too often occur
on the medium and long waves.
One’s experience in East Anglia, for
instance, is that with a moderately
good receiver no station is of much
use on the long waves except at odd
times. On the medium waves the
only B.B.C. programme fairly well
received is the Home. Turning to
v.hf. is like going into another
world—no interference, no fading,
and always clear steady Home, Light
or Network Three signals.

Electron Welding and
Cutting

THE electron has long proved it-
self a useful ally when harnessed by
the ingenwty of man to perform
tasks for him. We’re all familiar
with its work in the valve and the
cr. tube. But recently new applica-
tions have been found for sharply
focused,  high-velocity electron
beams. Two firms, in W. Germany
and Switzerland, have, it is reported,
developed methods of electron-beam
welding for use on metals ordinarily
very difficult to join satisfactorily. A
similar beam is being used success-
fully for drilling tiny holes in metals
and for cutting slots in steel plates
up to one fiftieth of an inch in thick-
ness. The metal pieces that can be
welded, drilled or cut must, one
imagines, be very small, for an elec-
tron-beam can’t be sharply focused
except in a vacuum chamber.

WIRELESS WORLD, JUNE 1960

Electronic Engineers the world
over, take the opportunity of
receiving month by month our
fully illustrated Electronic Com-
ponent Bulletin. Produced with
Industry in mind, it deals with
the latest developments and
additions to the extensive range
of Electronic Components manu-
factured by the House of Bulgin.
If you wish your name to be
included on our mailing list for
future issues of this publication,
write to-day attaching trade or
professional letterhead to the
address shown below.

CATALOGUE

The House of Bulgin is pleased

to announce the publication of a

new 1960 Catalogue containing

full working details and dimen-

sions of

OVER 10,000 ELECTRONIC
COMPONENTS

Send for catalogue 201/C. Price
2/6d. post free, or free to trade
letterhead or order.

* WRITE

A. F. BULGIN & CO,, LTD. -

TELEPHONE:

- NOW *

BYE-PASS RD. BARKING, ESSEX.
RIP 5588 (12 lines)
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UNBIASED

Audio Fair

THE most obvious new thing at this
year’s Audio Fair was the presence
of stereo tape recorders whereby you
could make your own stereo record-
ings as well as play commercial tapes.
Last year there was one such instru-
ment shown but it was a prototype
and not actually on sale.

Stereo tape recorders have, of
course, been with us for some years
but only very expensive super ones
not normally intended for home
recording.

There is one thing about these
new instruments which was not
stressed and which I think ought to
have been, as several non-technical
people to whom I spoke were under
quite a false impression about the
instruments. They imagined that by
using one of them they would be
able to “bottle” their favourite
broadcast programmes stereophonic-
ally.

I had quite an argument with
some people about it who imagined
that it was only necessary to stand
the two mikes in suitable positions
in front of their sets or to take two
feeds from the set to the “radio”
input of the recorder. I explained
that this would be quite impossible
until the B.B.C. starts regular stereo
broadcasting.

All this made me rather wonder if
the new machines will be used as
recorders for few people nowadays
make their own music at home,
although those that do will, of course,
be able to record it stereophonically.
Also, it will be possible for them to
record the amateur theatrical per-
formances in the village hall.

There was also one complete stered
machine which operated at the two
speeds of 3% and 13 i.ps. I know
that there are some commercial tapes
recorded at 33 i.p.s., but most of them
are 74 ip.s. I think that if I
were paying 89 guineas—the price
of this recorder—I should expect to
have the 7% i.p.s. speed. It would,
in fact, seem to me to be rather a
waste of money to buy a stereo
machine at all if I could not have
this “ hi-fi” speed.

The Fair seemed as crowded as
ever on the day I visited it. I
understand the total attendance was
approximately 32,000.

All the demonstrations at the Fair
were as good, or bad, as might be
expected when a couple of dozen
perspiring people are packed in an
hotel bedroom. But quite frankly I
don’t see what the industry can do
about it short of building an exhibi-
tion centre incorporating demonstra-
tion halls.

The stereo demonstrations did,
however, make me realize that listen-
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ing conditions in the average home
leave much to be desired. My
suggestion is that the garages in new
houses should be built primarily as
listening rooms with soundproof
walls and built-in loudspeakers. Then,
when it is desired to do some serious
listening, the family limousine could
be backed out and some chairs taken
in.
My suggestion is primarily made
because of the terrific volume which,
judging by the demonstrations, it is
necessary to have nowadays. The
neighbours simply would not stand
for it. The size and shape of the
garage would also enable domestic
listeners to sit far enough back from
the loudspeaker to get a proper per-
spective of sound if that is the correct
expression to use; more especially
for stereo listening.

Fiat Lux

IN the May issue, “ Cathode Ray”
tells us that he has forgotten the
reason why a complete turning of
an angle—or in other words a circle
—is divided into 360 degrees. So
have I, but I believe I am right in
saying that the 60-cycle a.c. fre-
quency in the U.S.A. is based on it.
If so, maybe some American reader
can lighten our darkness.

Bridal Larinometry

WE have all heard that “gentlemen
prefer blondes” but this obviously
cannot refer to Africa where blondes
are conspicuous by their absence; at
any rate among the native population.
But even there men have their pre-
ferences, and it is a matter of
common knowledge that

among
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An unusual use for a Kelvin Hughes flaw detector.

WWW.americanradiohistorv-com

certain tribes “gentlemen prefer fat
girls,” in fact for a really outstanding
specimen a father can command a
price of many head of cattle from his
would-be son-in-law.

Hitherto a prospective African
bridegroom has had to use the neces-
sarily rather crude method of visual
inspection when deciding whether
one girl was fatter than another. But
science has changed all that, as I
have been reading in Pulse, the bulle-
tin of technical development pub-
lished by Kelvin & Hughes. An
ultrasonic flaw detector is now being
used to measure with great accuracy
the thickness of body fat. It is true
that the technique has not been
developed specifically for the African
marriage market, but for measuring
the thickness of fat on a pig’s back,
such thickness being, strangely
enough, important also in the por-
cine marriage market.

For this purpose, ultrasonic waves
at a predetermined frequency of be-
tween 0.5 and 5 Mc/s are transmitted
through the fat, and are reflected back
at the boundary between the backfat
and the lean muscular tissue. The
time taken depends on various factors
including the thickness of the fat.
The measurement is read directly on
the graduated scale of a cathode-ray
tube.

This technique has, so it is said,
already been used to obtain a “ photo-
graph ” of a man’s back muscles and
vertebra, and it is obviously but a
step to apply it to performing a
similar service in the fatty areas of
a female African matrimonial can-
didate. One can visualize the live-
wire salesmen of the firm hastily
packing their bags and their portable
larinometers.

It won’t be long before a prospec-
tive African bride-
groom will be able
to demand the pro-
duction of an ultra-
sonic chart by any
| girl offered to him;
il and double-crossing
fathers-in-law  will
71 no longer be able
#: to practise any
Laban-like tricks in
getting rid of their
attractive
daughters.

It is obvious that
there are many
other uses for this
fat-measuring  set-
up, not the least
being to let the sur-
geon know exactly
the amount of fat
he has got to cut
i through before he

reaches the seat of

the trouble.
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AVO INSTRUMENTS

Made within the shadow of Big Ben,
AVO instruments enjoy a reputation
for reliability which, like the chimes
of this famous Tower, reaches the
farthest corners of the world.

D.C. Amplifiers Regd. Teode ik
Radiation Monitors

Yalve Volimeters

Mulli-range Testmelers

Yalve Testers

and other electronic

and nucleonic instruments

e TN
e R g F

4 p— ) —_—
‘/%sm LI AVOCET HOUSE 92-96 VAUXHALL BRIDGE ROAD - LONDON . - S.W.I
23

Telephone: ViCtoria 3404 (12 lines) Cables: Avocet, Sowest, London
A MEMBER OF THE METAL INDUSTRIES GROUP OF COMPANIES

G




als
"‘

Display storage tubes

WIRELESS WORLD TJuNE, 1960

for your plans tomorrow

Low cost monitors, precision oscilloscope tubes, image converters and
camera tubes—all are available from Mullard. Some of these tubes from
the current range of over forty basic types of industrial display device
are shown opposite. Whatever your interest in industrial cathode ray tubes
and other display devices, it will pay you to have a word with Mullard.
Not only does the current range include tubes for all sorts of applica-
tions — research and development is intensive and well advanced in a
number of new fields, some of them being described below:

Advanced development is now in progress on both bi-stable and
half-tone storage tubes. The bi-stable tubes are electrostatically
deflected and are intended for use in infinite persistence oscillograph
applications. The half-tone tubes are magnetically deflected and
provide a bright flicker-free display with controllable persistence
characteristics. Uses for these half-tone tubes include radar displays
where ambient light levels are high and equipment for the display
of information received on slow-scan narrow bandwidth systems.

als
ot

Information
storage tubes

Tubes are being developed which provide electronic writing and
reading facilities for use in information processing systems. Of
particular interest is a single-gun tube capable of storing a high
resolution television picture for purposes of standards conversion, or
processing for band-width compression. In the radar field it has
applications in systems employing true-motion display or moving
target indication.

ale
)

Solid State
display devices

Among the solid state devices under active investigation is a light
amplifier which utilises a combination of electroluminescent and
photoconductive principles. Other devices in this sphere of activity
include solid state image convertors and multi-element devices.

In applications where the ambient light is extremely strong it is
possible, in some instances, to maintain contrast by using display
tubes with transparent phosphors. Experimental tubes show that

>:< TransDar ent P hothors although the brilliance of the trace is naturally less than that of a
normal tube, only negligible ambient light is reflected from the
transparent tube screen, and an effective display is obtained.
Deflection sensitivities of both magnetic and electrostatic industrial
and radar tubes of conventional design can, under certain condi-

s . tions, be increased by factors of 10 times by the use of magnetic
>:< Scan Magnlﬂcatlon and electrostatic lens systems of scan magnification. Substantial

progress is being made at the Mullard Research Laboratories in the
complex problenis which must be resolved before this attractive
system becomes a practical proposition.
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AW17-20 Television Camera Viewfinder

This high quality viewfinder and monitor tube has a
63-inch diagonal rectangular screen. Compared with
earlier 5-inch round tubes, the rectangular screen of the
AW17-20 provides nearly twice the useful screen area
for an increase of only 209, of the face plate area.

5820 Television Camera Tube

The 5820 is a 3-inch image orthicon tube with an ex-
ceptionally high sensitivity and a spectral response
approaching that of the human eye. It is a direct equiva-
lent of the American tube of the same type number.

ME1201A
Image Converter

One of the most important applications of the image
converter is as an electronic shutter in high speed
photography. With the grid controlled ME1201AA,
exposures as short as a thousand-millionth of a second
are possible.

)
AW36-48 Studio Monitor Tube

The high-brightness and definition of this 14-inch tube
are of particular value in television studio monitors.
Deflection is magnetic and focus electrostatic.

MM13-10
High Brightness Radar Tube

At high altitudes ambient light is strong, and for easy
viewing, radar tubes are made with a very high bright-
ness. The MM13-10isafive-inch magnetictube specially
designed for such applications.

DH10-78 Helical P.D.A. Tube

The DH10-78 is a 4-inch diameter flat faced instru-
ment tube which employs a helical post deflection
acceleration system. The characteristics have been
carefully determined to suit it for a wide variety of
applications ranging from simple inexpensive oscillo-
scopes to precision laboratory apparatus.

DH3-91 Waveform Monitor Tube

One of the simplest and most economical
systems of waveform monitoring is provided
by the DH3-91. This is an inexpensive one-
inch tube that in most equipment can be
operated from existing H.T. lines.

e 5&&%‘_

GOVERNMENT AND
INDUSTRIAL VALVE DIVISION

Mullard Ltd., Mullard House, Torrington Place,
London, WC1. Telephone: LANgham 6633

@ MVT370a
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A COMPLETE RANGE OF K
SMALL ELECTRIC MOTORS
V4

NG With unlimited application R4

S

270 standard speeds
from 57 mins. per rev.
to 2,700 revs. per min.

S

Type RQR: Permanent
capacitor geared motor for
conlinuous running in
either direction. Maximum

Continuous running
lorque 60 ibs. in. *

¥ and reversing

Built-in limit and
*

Type RQ53: Similar N programme switches

to type RQR but for
heavler duty. Maximum
torque 150 ibs. in.

No other motors offer the wide range of speeds,
torques and programme switching of the versatile
Drayton RQ. Conforming to BSS 170/1939, the
range includes motors for continuous or
intermittent running, for reversing, with or without
internal limit and programme switches, for
multi-position switching or with a shaft rotation
of more than one revolution before switching. Type RQH :; For continuous
3 running at high speeds.
There is a Drayton RQ motor to meet Maximum tbrque 20 ibs. In.
your requirement. Write for a copy of Data
Sheet No. 302 TODAY.

Type RQU: Shaded pole

- e D EE ey, -y induction motor for the

P oy operation of valves and
’ § ~ dampers. Maximum

& torque 40 Ibs. in.

s

Dirayton,

‘. RQ MOTORS

Type RQG: Gearless
miniature capacitor Induction
| molor with a maximum

. lorque of 1.75 oz. in.

Drayton Regulator & Instrument Co. Ltd., West Drayton, Middx. Phone: West Drayton 4012
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‘umive~nal covater timer

Transistorized

UNIVERSAL

COUNTER

TIMER

This fully transistorized portable equipment pro-
vides for a wide range of time and frequency
measurement as well as facilities for counting,
frequency division and the provision of standard
frequencies. Thefacilities available are briefly listed
below:

Frequency Measurement

Random Countin
4 TIME/UNIT EVENT (i LINE) ;: For the measurement

of the time interval between two occurrences in a

continuously varying electrical function in the

range 3usec to 1sec. The time for 1, 10 or 100
Frequency Division such events can be measured.

TIME/UNIT EVENT (2 LINE): For time measurement
in range 1psec to 2777hrs. of any interval defined
by a positive or negative going pulse in any

Time Measurement o

EVENTS/UNIT TIME: For frequency measurement
in range 30c/s to 1Mc/s over period of 0-001, 0-01,
0-1, 1 or 10secs. Crystal accuracy £2 parts in

Frequency Standard : )
10¢/week. For mains or 12Vd.c. operation.

Full technical specification available on request.

RANK CINTEL LIMITED

@ WORSLEY BRIDGE ROAD - LONDON - SE26

HITHER GREEN 4600

Sales and Servicing Agents: Atkins, Robertson & Whiteford Ltd. Industrial Estate, Thornliebank, Glasgow ;
McKellen Automation Ltd., 122 Seymour Grove, O/d Trafford, Manchester, 16 ; Hawnt & Co, Ltd., 59 Moor St., Birmingham., 4,
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3000 types of both receiving

and transmitting tubes in stock.

In addition, a comprehensive

range of crystals and some types

of transistors and trustworthy [

tubes are available.

PRICE AND STOCK LISTS ON APPLICATION

Your specific enquiries for special types to CV. JAN and MIL

specifications are invited.

Our organisation is Air Registration Board approved.

HALL ELECTRIC LTD

HALTRON HOUSE, ANGLERS LANE, LONDON N.W.s. @

Tel.: Gulliver 8531 (i0 lines) Telex 2-2573  Cables: “Hallectric London’
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The LF. SIGNAL GENERATOR . ..

Type SG81A

Five features of this outstanding
instrument

1 Wide frequency range
15 ¢/s to 200 kc/s

2 Output impedance
600 ohms balanced
600 ohms unbalanced
300 ohms unbalanced

3 Attenuator balanced or unbalanced
range 65dB in 1dB steps

4  Maximum output
1 watt into 600 ohms

5 Outputr calibrated in wvolts and dB

—in brief
Audio Signal Generation
at its best!

NETT PRICE IN U.K.

£85

The ‘' Advance ” type SG81A is a wide range, low frequency,
Signal Generator incorporating an excellent attenuator that can be
used in the balanced or unbalanced condition and provides out-
standing facilities for the audio engineer.

We should be pleased to send you a copy of our Leaflet R.102,
or arrange a personal demonstration, at your request.

Awm COMPONENTS LIMITED

e el  INSTRUMENTS ‘DIVISION ___——_—————_———_—_—_l-TI_G-B—76

ROEBUCK ROAD * HAINAULT @ ILFORD » ESSEX ® TELEPHONE : HAINAULT 4444
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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 re-

quired, ex stock and at the right price. Write for full technical

THE RADIO RESISTOR CO.

data, prototype samples and price schedules to:—

LTD.,

50 ABBEY GARDENS, LONDON, N.W.8,
Telephone: Maida Vale 0888

CARBON WATTS | OHMIC RANGE [TOLERANCES -
I. Solid £land2 | 10—10M 59/, and 109,
2. Cracked |/30—20 I—500M 5% and |0%
3. *High Stability 1/10—3 l |—50M 0.5% 19 2% 5%,
4. Variable 1 SK—2M —
5. V. High Resistance —3 | S50M—013 5% and 109,
6. V.H.F. (Rods and Discs)| 1/10—1 | 10—k 1%, and 2%,
WIREWOUND |
4. Rheostats 4500 [ 10—18K 1 -
8. Vitreous 3—500 | 1—150K 1% 2% 5%
7. Cemented [—I5 | 125K 5% and 10%,
9. Metal Oxide 2 | 100—42M | 1% 2% 5%

* The ubiquitous blue (19;) grey (2%) * HISTABS "

Do you KNOW

THAT the whole of the vast range shown under (3) can be delivered existock

in all preferred values.

THAT Cracked Carbon Besistors (2) are more economical in the +59% range

than Solld Carbon.

.
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Easy - to - build kit - sets of )’ highest quality at lower cost
E————"AYSTROM

**GLOUCESTER " STEREQ CABINET KIT

Specially designed to meet the varying needs of different
homes. Mk. | houses Record Player, F.M. Tuner, Stereo
Amplifier, records, etc.  Mk. Il will house a Tape Deck in

addition. 46}in. long, 30in. high, 2lin. deep. *‘ In the white ™"
for finish to personal taste. .
Mk.|  £15.18.6 Mk It £17.8.6

¢ COTSWOLD " HI-FI SPEAKER SYSTEM KIT
Acoustically designed enclosure ‘‘in the white " 26 in. x
23in. x I54in. housing a 12in. bass speaker with 2in. speech
coil, elliptical middle speaker together with pressure unit
to cover the fuli frequency range' of 30-20,000 cfs.
plete with speakers, cross-over unit,
level control, etc.

Com-

£19.18.6

5 in. OSCILLOSCOPE KIT Model 0-12U
Has wide-band amplifiers, essential for TV servicing, F.M.
alignment, etc. Vertical frequency response 3 cfs. to over
5 Mc/s. without extra switching. £34.15.0
T/B covers 10 ¢/s. to 500 k¢/s. in 5 ranges SLCD

ELECTRONIC SWITCH KIT Model S-3U

(Oscilioscope Trace Doubler)
Enables a single beam oscilloscope to give simulcaneou
traces of two separate and independent signals. Switching

rates approx. 150, 500, ],500, 5,000 and 15,000 cfs. Sig.
fre3. response 10-100 kefs. + 1 dB. ISe|p;rate gain controls
and sync. output. Sig. input range 0.1-1.8 v.

r.m.s. £9.18.6
AMATEUR TRANSMITTER KIT Model DX-100U
Covers all amateur bands from 160-10 metres. Self con-
tained including Power Supply. Modulator £78.10.0

and V.F.O.

TRANSCRIPTION RECORD PLAYER MODEL RP-1U

iR e, | i
CAPACITANCE METER KIT Model CM-IU
Direct-reading 44in. scale. Full-scale ranges £14.10.0

0-100uF, 0-1,000uuF, 0-0.01.F and 0 -0.1uF.

STEREO-HEAD BOOSTER KIT Model

USP-1 Hi-Fi Stereo pre-amplifier for low-
output Hi-Fi P.U.'s. Input 2 mV. to 20 mV.

DX-1cou

-tg fo

$-33

8 NEW KITS—

HI-FI STEREQ AMPLIFIER KIT Model S-88

16 w. output, 10 mV. basic sensitlvity (2 mV. available, 20/-
extra). Ganged controls. Stereo/Monaural gram., radio and
tape recorder inputs. Push-button selection. £255.6
Two-tone grey metal cabines. o~

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

100 mV. £11.8.0

TRANSISTOR PORTABLE KIT Model UXR-1

Pre-aligned L.F. transformers, prin!ed_ circuit £15.18.6
Real hide case S’

and a 7 x 4in. high-flux speaker

‘““HAM* TRANSMITTER KIT Model DX -40U
FrolrlndBO-IO m. I"Poweromput 7450 w. CwW, '60 w. peak con-
i T 4 T

AUDIO VALVE MILLIVOLTMETER KIT AV-3U

‘Iio’(')‘vk.cyz 300 v. A.C. 10 ¢/s. to £13.18.6

VALVE VOLTMETER KIT Model V-TA

7 voltage ranges d.c. volts to 1,500, a.c. to 1,500 r.m.s.
4,000 peak to peak. Resistance 0.1 ohm to 1,000 M. ohms
with internal battery. D.C. input impedance 1| megohms.
dB measurement has centre-zero scale. Complete £13.0.0
with test prods, lead and standardising battery. O o

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

AUDIO SIGNAL GENERATOR KIT Model AG-9U
10 oc/s. :8 |0(s)‘ kefs., switch selected. dl')istc:r:ion less than
eglz/:.and de.'s.ne wave output metered in £19.3.0

RESISTANCE-CAPACITANCE BRIDGE KIT

Model C-3U Measures capacity 10pF to 1,000uF., resistance
1000 to 5 ML) and power factor. 5-450 v. £1.19.6
test voltages. With safety switch. Lo

ang

and

£1.5.6

HI-FI F.M. TUNER

QoL e il o B © 2y 40 | SEHEPSTOW' EQUIPMENT it bt gliias S bty
il - P et 2 £5.19.6 SR commommmoce oo Gy [0 follows: Tuner Unit (FMT-4U) with 107 Mcfs.
:?;:.:u.—al'a";;?i‘;iz: £5-g8n POWER SUPPLY UNIT I.F. output £3/2/- inc. P.T.
: Model MGP—I .......cocevevnnnenn. 0 J_Fa A.Inpnn‘elro szm‘,‘mu) Cemplete with case
and valves
VARIABLE FREQUENCY OSCILLATOR | SreniacCPNTROL UNIT Toual L £13.12.6
KIT Model VF-1U From 160-10 m. Ideal for 2}in. SERVICE OSCILLOSCOPE

our DX-40U and similar transmitters.  ¢19 2.0 Model OS—1 ...ocoovvvnrennnens (] MATCHED HI-FI STEREO KIT
Price less valves £8/19/6. BALUN COIL UNIT We offer as a *‘ packaged deal” the
Model B-1U ... ... £4 4 6 sollowing matched Hi;:;?ae)reo Equlipment.
HI-FI SPEAKER SYSTEM KIT Model DECADE CAPACITOR UNIT -speed Record Player (RP-IU) ... €12.10 0
SOHEL (DUt et [basshreilex] cabinech 4 Model DC-1U.......oevnrninnnn £5 18 6 g;v\’x‘ "\Ef:za"kf:r gsyizzm i S"J i3
the white.”” Twin speakers. £10.5.6 HI-FI MONAURAL AMPLIFIER |
With legs €11/12/6. o Model MA-I2 ............... 7 6 Cost of UNits  .....ooeeeimeeccciesinnias £44 9 0
MULTIMETER « P TR
\ At an ‘‘all-in " price of £42.10.0
Model MM-IU  .................. £l 8 &
DUAL-WAVE TRANSISTOR RADIO KIT e Pedestal Speaker legs £2/14/- optionai extra.

Model UJR-1

This sensitive headphone

Full details on request.

AUDIO WATTMETER KIT Model AW-1U

set is a fine introduction to
electronics for any youngster. £2.16.6
TAPE DECKS are now available as ™' packaged

deals ' with other equipment.

For fuller detalls of our kits

Prices include free delivery in the U.K.

Deferred Terms

available on all orders above £10.

DAYSTROM LTD.

DEPT. W.W.6 GLOUCESTER, ENGLAND

A member of the Daystrom Group, Manufacturers of the

WORLD’S LARGEST-SELLING ELECTRONIC

Picase send me FREE CATALOGUE (Yés/No)

KIT-SETs |

Up to 25 w. continuous £13.18.6

50 w. intermittent

see last month’s advertisement
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3.5 - millimicrosecond risetime.
Type 581.

A new laboratory oscilloscope with many of the
capabilities needed in the current rapid advancement
of the electronic art. Its 3.5-mpu sec risetime,
0.1-v/cm sensitivity and 0.01-psec/cm sweeptime
are features for modern high-speed pulse applications.
A mnew series of Tektronix plug-in preamplifiers
promises outstanding signal-handling versatility for
an oscilloscope with a vertical passband of dc to
approximately 100 mc.

Type 585.

Having the identical general specifications as Type
581, the 585 has second time base generator. This
acts as a sweep delay generator, providing a wide
range of calibrated sweep delay, continuously variable
over the range of lusec to 10 sec. Colour-correlated
controls eliminate confusion, making this mew high
performance oscilloscope easy to operate.

Full details from

Telephone : ARChway 6251

WIRELESS WORLD

NEW...

OSCILLOSCOPES

of Tektronix Inc.

the most rigorous demands.

JUNE, 1960

When top performance oscilloscopes are required,

the range of Tektromix instruments can satisfy

Livingston Labora-

tories are the sole representatives in Great Britain

NEW DC to 30 MC

Dual - Beam Oscilloscope

Type 555.

Two electron beams, each
with its own X and Y
deflection systems, help
make possible a highly
versatile dual-beam oscillo-
Either of the two
time-base generators in
the Type 555 can deflect
either beam for dual and

scope.

single displays, and either
can deflect both beams
for a dual display on the
same time base. Time-
base units are the plug-in

type to facilitate instrument maintenance and the sweep

speed is variable between 0.02 psec/cm and 12 sec/cm.
This new oscilloscope will accept the standard range of

plug-in pre-amplifiers.

Same  signal  displayed
simultaneously on slow
sweep (upper beam) and
fast sweep (lower beam)

shows both coarse and fine

structure of waveform. De-
lay range—0.5 usec. to
590 secs.

LIVINGSTON LABORATORIES LTD.

RETCAR STREET, LONDON, N.[9.
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FREE

OVER

POPULAR
MODELS

Pre-1954 right up to 1960
6 PACKED VOLUMES

MORE THAN

3,800

CIRCUIT, COMPONENT AND
CHASSIS LAYOUT DIAGRAMS

OVER

3,750 PAGES

2 YEARS' FREE
POSTAL ADVISORY
SERVICE

- N>

\S N

\\

WIRELESS WORLD 11

YOU CAN’T HELP EARNING MORE

WITH NEWNES

| IFI‘KVS Radio and Television

Servicing
NEW 1960 EDITION

This New Edition of Newnes Complete Library of Servicing
Data is exactly suited to your needs. Here in six packed
volumes are all the circuits, component and layout
diagrams you must have for speedy, efficient repair work,
tuning and general maintenance—over 2,300 models
pre-1954 right up to 1960. All the famous makes below
are included—everything you want for years to come. If
you’ve never seen previous editions be sure to see this one!

EVERYTHING YOU NEED

Ready for instant use are thousands of diagrams—TV receivers
from single band sets to latest 13-channel 110°-tube models,
including transportables, and combined TV/FM sets. Also radios,
including Transistor and VHF/FM models, Radiograms, Portables,
Transistor Personals, Tape Recorders, Car Radios; Record
reproducers (including Stereo).

TELEVISION, RADIO, RECORD REPRODUCERS, TAPERECORDERS—
ALL THESE POPULAR MAKES—

Servicing Data for Ace, Alba, Ambassador, Argosy, Armstrong, Baird, Banner,
Beethoven, Berec, Brayhead, Bush, Capitol, Champion, Channel, Gollaro, Cossor,
Cyldon, Dansette, Decca, Defiant, Dynatron, E.A.R., Eddystone, Ekco,
Elizabethan, E.M.l., Emerson, English Electric, Ever Ready, Ferguson,
Ferranti, G.E.C., Grundig, H.M.V,, Invicta, K-B, McCarthy, McMichael,
Marconiphone, Masteradio, Motorola, Murphy, Pageant, Pam, Perdio, Peto
Scott, Philco, Philips, Pilot, Portadyne, Pye, Pye Telecommunications,
Radiomobile, Rainbow, Raymond, Regentone, R.G.D., Robert’s Radio,
Sobell, Spencer-West, Stella, Strad, Ultra, Valradio, Vidor, Walter, Webcor.

Important Reference Data on Valve and Picture Tube Bases and

Equivalents. B.B.C. and European Broadcasting Stations. TV and
VHF/FM Channels and Stations. Battery equivalents. Colour
codes, etc.

Practical Guidance on Modern Circuit Developments. Fault-
finding and Alignment. Servicing Tape Recorders. Aerial

Installation. Electrical and Car interference suppression.
Servicing Transistor and VHF/FM Radios. Printed-wiring sets,
Servicing Equipment. Salvaging Picture Tubes, etc.

Claim FREE Examination NOW

SEE OVERLEAF FOR REPLY-PAID FORM FOR POSTING
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NEWNES

SEND TO-DAY FOR
FREE EXAMINATION |

GEORGE NEWNES LTD.
15-17 LONG ACRE, LONDON, W.C.99

Please send me Newnes RADIO AND
TELEVISION SERVICING without ‘obli-
gation to purchase. I will return it in 8
days or send 11/- deposit 8 days after
delivery, then twenty monthly subscriptions
of 11/- paying £11 11s. 0d. in all. Cash price
in 8 days is £11 0s. 0d.

Myr., Mrs., Miss

Address

OCCUPAIION. .. ... vevviivirnansrarasnaianemsaissiiasianeians

Your Signature
e (Or Parent signs if you are under 21)

(A)

HOW TO FOLD

1. Complete
above.

Stamp
necessary if
posted in

No Postage

the form

2. Detach complete page
and fold across at (A),
turning top half down-
wards out of sight.

3. Next, fold at (B) and
(C) and tuck (C) into (B)
so that Reply-paid por-
tion with NEWNES ad-
dress is shown.

FINALLY

POST
TO-DAY!

Postage
will be
paid by

George Newnes

No Stamp Required

(B) FOLD ALONG HERE

WIRELESS WORLD

HouscOWNER

Houscholder

Living wilh Parents

Lodging Address

FOLD ALONG HERE

JUNE, -1950
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Where great things are done

with Microwaves

RADAR : Fire Control - Navigation of Aircraft and Small Ships - Automatic ‘Landing -~ Missile
Guidance - Transponders ¢ COMMUNICATIONS : Multichannel! Radio Links for telemetering

Data and Speech ¢ VALVES: Klystrons and Magnetrons for 35/GCS and 75/GCS bands - Monitor
Diodes for I/GCS to 35/GCS ¢ INSTRUMENTS: Comprehensive Waveguide ‘measuring circuits
covering 6 to 75/GCS ¢ RESEARCH : Outstanding Research and ljevelopm‘em of the latest techniques:.

COMMUNICATIONS DIVISION - RADAR DIVISION « VALVE DIVISION

E I L ' o ﬂ MICROWAVE & ELECTRONIC INSTRUMENTS DIVISION - RADAR RESEARCH LABORATORY

ELLIOTT BROTHERS (LONDON) LTD

Elstree Way, Borehamwood, Hertfordshire - Elstree 2040

Airport Works, Rochester, Kent - Chatham 4/4400

m A MEMBER OF THE BELLIOTT-AUTOMATION GROUP



14

WIRELESS ‘WORLD TUNE, 1960

closest approach
to thhe

orizginal sound

auap 11
Power Amplitier

QUAD 22
Control Unit
" QUAD-
Electrostatic Loudspeaker

R
QUAD I
QUAD 1 Control Unit
F.M. Tuner -

QU AD

THE ACOUSTICAL MANUFACTURING COMPANY LTD.
HUNTINGDON, HUNTS : HUNTINGDON 361
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Pot

Core
Assemblies
offer...

Any assembly in the Mullard Vinkor range can be easily
adjusted to an accuracy of better than 40.02% by using
a trimming screwdriver, whilst stability is ensured by
the self-locking action of the adjuster core. The range of
adjustment is approximately 47% about the nominal mid-
position of the adjuster core. Over and above these advantages,
for each size of core there is a choice of three permeabilities
which are controlled to close limits so that it is possible to
calculate and wind an inductance to +39% of the value
required before adjustment.

These are just some of the reasons why leading equipment
designers acclaim Vinkor as the world’s most efficient pot core.
If you have not received your copy of Vinkor data,

write at once to the address below.
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\‘\“

eLECTRD

METHOD?

<
"’Nuo

HIGH CURRENT
SERIES

MINIATURE
MCVING COIL
SERIES

HIGH VOLTAGE
SERIES

MINIATURE
SERIES

NORMAL DUTY’
SERIES

PNEUMATIC

PRECISION

RELAYS

llustrated technical data sent on request:

ELECTRO METHODS LTD., General Products Division, CAXTON WAY, STEVENAGE, HERTS

Telephone :” Stevenage 2110-7
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...and 200 miles away a telephone rings!

Eight hours ago, an expanse of barren mountain-
ous country made communication impossible.
Tonight, 60 telephone channels and teletype
span the wilderness.

Transportable MICROSCATTER is a super
high frequency radio system for long-range
communication. Developed by Canadian
Westinghouse, MICROSCATTER beams sig-
nals high above the earth sending two-way
voice and teletype messages up to 200 miles over
land and water . . . without costly relay stations.

The compact MICROSCATTER radio system
fits in a standard 30 ft. truck trailer. Now,
whenever men and equipment move, MICRO-
SCATTER moves right along with them. It is
particularly suited to military and government
projects in remote locations. Units designed for
self-contained field operations are set down by
helicopter.
CANADIAN

A Westinghouse communications specialist will
be pleased to explain fully the MICRO-
SCATTER operation and relate it to your
problem. Contact your nearest Westinghouse
office, or write to Canadian Westinghouse
Company Limited, Electronics Division,
Hamilton, Canada. YOU CAN BE SURE . ..
IF IT°"S WESTINGHOUSE.

MICROSCATTER APPLICATIONS

COMMERCIAL MILITARY
Fixed Station — 120 telephone | Wide Band —radar
channels —data
—television and —120 telephone
sound channels
Transportable—60 telephone Tacticol and —60 voice channels
channels Transportable—teletype
—teletype —data
FEATURES
* Frequency—4400-5000 mc * Power—2 KW
* Range—100 to 200 miles

s Antennas —10 to 28 1. diometer

Westinghouse VMicroscatter

60-A.745
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Now made in
Great Britain—

DEAC

PERMA-SEAL

SEALED RECHARGEABLE
NICKEL CADMIUM CELLS & BATTERIES

For Radios, Hearing-Aids, Tape
Recorders, Shavers, Photo Flash
Equipment, Torches, Electric
Toys, Portable Measuring
Instruments.

*No corrosion *No gassing
*No maintenance
*Unlimited shelf life
*Robust and compact
*From 20 mAh to 23 Ah

I.LE.A. Exhibition Stand No. R816

All enquiries to the Sole Distributors '
G. A. STANLEY PALMER LIMITED
Maxwell House, Arundel Street, London, W.C.2 TEM. 372I

MANUFACTURED IN GREAT BRITAIN BY DEAC (GREAT BRITAIN) LIMITED.
Altuna Way, Buckingham Avenue Trading Estate, Slough, Bucks. Slough 24539
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The design of these SenTerCel
Silicon Rectifier Stacks offers many
advantages including small size,
low weight and higher ambient
operating temperatures (up to 100°C).
At present, silicon stacks are
suppiied with half-wave, bridge or
push-pull connections for either
single-phase or three-phase

inputs. The great variety of possible
series and parallel connections
between diodes provides an
extensive range of voltage and

current outputs.

silicon
rectifier stacks

Write for STC silicon rectifier stacks technical literature.

Srandard Telephores and Cables Limired

Registered Office : Connaught House, Aldwych, London W.C.2

RECTIFIER DIVISION : EDINBURGH WAY HARLOW - ESSEX
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MCN 108

Keep in touch—~with BCC and the latest in communications techniques

BCC's Type 400100 VHF 15-watt Fixed Station makes other
means of communication look a little old fashioned. It's
designed for the control of moblie systems, point-to-point
links, ground/air communications and similar uses. Two-way,
singie or dual frequency simplex, or duplex operation. Auxil-
lary units are avallable for extended or remote simplex or
duplex operation. A fully-descriptive leaflet is available,

Consult our Systems Planning Service for full information
and guidance on communications systems planning

BRITISH COMMUNICATIONS CORPORATION LIMITED

High Wycombe, Bucks Tel: High Wycombe 2501

Cables: BeeCeeCeeo High Wycombse And at Wembley
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RELIABLE
PERFORMANCE
demands

STC
COMPONENTS

The standard of reliability of STC components is set by the
vital roles of the navigation and communications equip-
ments in which many of them are used. The consequent
employment of top grade materials and high degrees of
skill and care in manufacture ensures that all users of STC
components may have the fullest confidence in them.

YOU CAN RELY ON STC COMPONENTS

8rimar Teletubes

Brimar Vaives Brimistors Capacitors
Contact Cooled Rectifiers
Ferrites Germanium Dlodes

Germanlum Photocells
Hermetlc Seals High Stabliilty Resistors
Magnetic Materiais
Quartz Crystals Relays
Special Valves Selenium Rectifiers
Sllicon Rectiflers Silistors
Suppressors Transistors Thermistors
Transformers Zener Diodes

Get to know about STC Components—uwrite for booklet M/103
A\ Y which lists all components and their relevant technical literature.

Srandord Telephones and Cables Linmired

M Registered Office: Connaught House, Aldwych, London, W.C.2.

/@}/M COMPONENTS GROUP . FOOTSCRAY . SIDCUP - KENT

COMPONENTS
GROUP

60/2M
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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 un-
equalled 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 i, - o
meet the precision requirements of the most advanced m

\ J

manufacturing techniques:

e
L

%

# 2y
[ by

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:

ENTHOVEN

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,

stan@ard and special preforms and many other ENTHOVEN SOLDERS LIMITED

ziezll?lgﬁgggf’iig?g?:;:é Eg;;i%%g’;,’i_&ni%rgaﬁg; Sales Office & Works: Upper Ordnance Wharf, Rotherhithe Street,
of “Enthoven Solder Products” — or for more de- -ondo™ S.E16. .Tfalepho.m?: PR SR04

tailed technical literature on any soldering material  Head Office : Dominion Buildings, South Place, London, E.C.2.
in which you are specifically interested. Telephone : MONarch 0391
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stanferite

magnetic materials
from STECG

PERMEABILITY RANGE FROM
15 to 2500

‘Stanferite’ is the latest magnetic
material to be added to the already well
known STC range of Permalloy powder,
strip and Permendur products.

‘Stanferite’ is a non-metallic material having
high resistivity with consequent low eddy-
current losses. This characteristic enables it
to be used at much higher frequencies than
was previously possible with metallic
materials of similar permeability.

‘Stanferite’ can be supplied in the form of
pot cores, cylinders, rings and *“U’’-shaped
pieces to meet most applications.

Material Per::‘\:a'lazlility Ft;e'q:pe:l?za:i::nge Typical applications Typlcal Core Shapes
{Manganese Zinc Ferrntes)—i:oth of which have high permeability
and low-loss at frequencies up to | Mc/s.
S.F.l i 2 000 to 3 000 Up to | Mc/s Wide band and Miscellangous Types of Transformers e
S.F.15 1 100 to § 900 Up to | Mcfs High quality Inductors, Communication Transformers, Delay Lines . Pot
and Recording Heads.
(Mixed Ferrites)—having substantially rectangular hysteresis loops
and therefore eminently suitable for data-processing applications.
S.F.3 100 4 Pulse Small Toroid
S.F.1l o Memory Arrays and Switching for Data Processing. and
S.F.14 L . Magnetic Cell
(Nickel Zinc Ferrites) — having extremely low eddy-currrent and
dielectric losses rendering them useful over a very wide frequency
range up to 150 Mc/s.
5.F.4 650 50 kefs to 2 Mcis )
S.FS 250 200 kefs to 5 Mc/s Toroid,
S.F.6 100 S00 kefs to 1S Mcfs H.F. Transformers and Induccors, Tuning Coils, Saturable Reactors. *'U*" Pot and
S.F.7 3o | Mc/s to 50 Mc/s Cylinder
SF.8 15 10 Mc/s to 150 Mc/s

Write or telephone for Technical Data Sheets to:—

Srandord Telephones and Cables Limired

ey HENTS Registered Office: Connaught House, Aldwych, London, W.C.2

GROUP
MAGNETIC MATERIALS SALES DEPT: EDINBURGH WAY * HARLOW - ESSEX

60/4MM
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Vi / \ \ \
/Rt TR G \ \
/ FOR THE RADIO INDUSTRY SINCE 1930

\

/ REPRODUCERS AND AMPLIFIERS LTD.

N

AN

/ WOLYERHAMPTON - ENGLAND

/ TELEPHONE : 22241/2/3/4 CABLES: AUDIO
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silistors
the answer to many {ransistor
circuit problems

A silicon resistor having a pronounced positive
resistance/temperature coefficient.

(STC also supply Thermistors with negative
resistance/temperature coefficient).

A typical Silistor application is shown below

T | |

— COMPARISON OF EFFECT OF

A SILISTOR WITH THAT OF Jon
S

! A RESISTOR IN EMITTER LEAD = };I,g,.f_‘i

| -\
Ic 0S| |

|
130.) SILISTOR

-40 -20 o 20 40 60 80 100 120 140
TEM PETURE =G

Data sheets and further ‘informatin ga/y quest,

t o re
— ) Srandard Telephornes and Cables Limired
[ GROUP Registered Office : Connaught House, Aldwych, London, W.C.2

TRANSISTOR DIVISION: FOOTSCRAY - SIDCUP. - KENT
60/5 MK
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New §x3"
ELAC
elliptical
speaker

MODEL 356G (3 ohms) 6,500 gauss 18/6—p.T. 5/11
MODEL 35C (3 ohms) 8,500 gauss 21/6—P.T. &/11

\\\ \"\

\\\\\\\\\\\ THE IDEAL UNIT FOR \
TRANSISTOR PORTABLES

The uttadlgftur of this unit is its e cel]t
performance in relation to its size, While pro v1dmg
better p e factor than a typical 4in und unit, it also

//////

////////

shwa siderable impro vement in ove esponse and
sen uwty Bthmdlscab upphdco nngawd
range of voice-coil impedances and re ha cteristics

to meet the cial needs of the set d g
Nom nal frequency r pon
150 cycles—8,000 cycles

QAN
¢ \

/A
(® = ELECTRO ACOUSTIC INDUSTRIES LTD.
\E/Ac Stamford Works, Broad Lane, Tottenham N.15.  Tei: Tottenham 0505/9
Py ey
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Brimar were ** first in the field ” in Great Britain
with;—

Aluminised TV Tubes

Rectangular TV Tubes

Modern Electrostatic TV Tubes
Now Brimar introduce the slimmest 17in. and
21in. tubes available. You are invited to enquire
about them—their codes are C17AF and C21AF.

|coNVENTIONAL
1 nosTuBES

better make it HHIMA“
/

\ =
\/ /] / L
X /7 Srondard Telephones and Cables Limired

/ Registered Office; Connaught House, Aldwych, London W.0.2
\— — - VALVE DIVISION '  FOOTSCRAY ' SIDCUP - KENT - FOOTSCRAY 3333
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SONOTONE 8T

~ The new 8T ceramic pick-up cartridge is
brl n g already accepted in all five continents as
the most efficient means of obtaining

] stereophonic reproduction: it is impervious
- L o) e to all climatic conditions and has proved
- I‘el Iabl I Ity and equally popular both at home and abroad.
Intense development and accurate manu-

facture ensure that this exceptional cart-

h i g h Pe rf orm ance ridge provides among other advantages: —
Response, 40-12,000 ¢fs +1.5 dB
Sensitivity, 200 mV at 1 kc/s on stereo
Compliance 2.4 x 10-° em|dyn
Separation, 20 dB between channels
Tracking Weight 6 grams on record
changers, 4 grams on transcriptor arms
Inbuilt vertical rumble filter
Completely compatable for 33}, 45 and
78 r.p.m., fits most popular arms
Stylus weight less than 11mg., diamond
or sapphire stylus (easily replaceable)

stereophonic

reproduction

Performance data is freely available to those interested in fitting this outstanding TCL product.

Sg;_l_é_ Technical Ceramics Limited
== Wood Burcote Way *Towcester
Northants Tel: Towcester 337

@ TCLs

B



MARCONI
INSTRUMENTS

The International Ghoice for Electronic Measurement

AM & FM SIGNAL GENERATORS - AUDIO AND VIDEQ OSCILLATORS
DISTORTION METERS - DEVIATION METERS - Q METERS & BRIDGES

FREQUENCY METERS - POWER METERS - TRANSMISSION MONITORS
YOLTMETERS - OSCILLOSCOPES, SPECTRUM & RESPONSE ANALYSERS
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w

N\

MARCONI
test equipments
cover VLF to EHF

A\

10 Me/s ELECTRONIC GOUNTER
TF 1345

High-speed counter/timer with built-in precision
frequency standard. Readout by neon indi-
cators on 8-decade digital display. Counts up to
107 per sec; measures frequency from 10 cfs to
10 Mcfs, period of waveforms up to 100 kcfs.
Selection of plug-in accessories extends fre-
quency range to 220 Mc/s, allows time measure-
ment down to 1 psec, increases sensitivity to
10 mV. Display time: manual, or continuously
variable from 0.1 to 10 sec with automatic and
repetitive resetting. For bench or rack mounting.

N\

A\

AAMIIIMTTIITIMmnu,.:

U.H.F./S.H.F. POWER METER
TF 12024

Comprises a thermistor head and a d.c. bridge/meter
unit. Indicates mean power at frequencies between 500
and 5,000 Mc/s. Basic power ranges: 1 mW and 5 mW

' full - scale. Optional /

by 25 05 S %

2oy |

7 and 1o s be. %

een seon ma  F.M./AM. SIGNAL GENERATOR %

i iR atuce | 50 TF 99545 %

berery Soppy. Sl deiionmode o motlerade |

frequegr;cies.and stespped asewelll-ei;sn?i?leui;riléx?et3 %

mental e ey e 1 v

upwards. Output: 0.1 uV to 1.00 mV at 52 and %

75 ohrgls. Imen'lal modu}a}non. a.m., variable up /

Soviations f s aedl 15 Kels an el e T ransen %

also greater maximum cdev(i’ationsr- Ext:rg::i %

R S e e B

/ TF 995A/2M is the standard model. %
. .
. .
%WWWW////WWWWWWWWWWM
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_ %
.

The range of Marconi test equipment %

is an impressive guide to the achieve- %
ments of Marconi instrumentation and /

is indicative of the company’s
outstanding capacity to satisfy the
requirements of electronic engineers
throughout the world.

\

MmN

/

/
. /
/ . /
% VACUUM TUBE VOLTMETER -
% TF 10418 Z
%Z Fanes extonding Trom 20015 1o 1.300 Mojs. Messurea: %
% (i) a.c., up to 300 volts in seven range; (i) d.c., up to /
/ 1,000 volts in eight ranges; (iii) resistance, 0.02 ohm to %
/ 500 MQ in eight ranges. Both a.c. and d.c. inputs isolated /
% from chassis. Centre-zero facility on d.c. ranges. Acces- %
% sorm e o oend e e 02l e ke
/ measurements on 50-ohm cables. %
. .

\

N\
\

% V.H.F. ADMITTANGE BRIDGE

/ TF 978

-

Z/ o ol miaie Ao o i e
% range 3y0 to %00 Mc/s. Arranl;f‘.d for use with

external Oscillator Type TF 1274 and Detector
Type TF 1275. Conductance range: 0 to 50
millimhos. Capacitance range: —40 to +40uu F,
inductance being measured as negative capaci-
tance. Accuracy: 2%.

DUAL-TRAGE 0SGILLOSGOPE
TF 1331

The TF 1331 is a d.c. coupled dual-trace oscillo-
scope with direct-reading time and voltage calibra-
tion. Electronic beam-switching enables two inde-
pendent signals to be displayed either on alternate
sweeps or at a switching rate of 100 kc/s. Either
input can also be displayed separately without
switching. The freguency response extends from
d.c. to 15 Mc/s, and sensitivity is variable in seven
steps from 50 mV/cm to 50 volts/cm. The time-base
sweep velocity is variable from 1 sec/cm to 0.1
usec/cm in fifteen ranges, and can be increased up
to 0.02 usec/cm using X expansion. Triggering can
be applied internally or externally, or from an
internal supply-frequency source. A 10-MQ input
grobe is available as optional accessory. A single
eam version, Type TF 1330, is also available.

N\

N\

AT —

/
.
.
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Marconi Instruments
Welcome to stand No. D.157 provide a wide range of
GROUND FLOOR, GRAND HALL, OLYMPIA appal‘atus for use in

/ industries where quality
control is vital

N\

at the L.E.A. EXHIBITION

N\

\

N\

In almost every branch of human
activity—in the world of
telecommunications, in industry and »
medicine—Marconi instruments are  { / |

\

N\

\

70 Save Time arnd Mowey, comswlf— |

\}

-

: .

//// daily performing vital tasks which %

% contribute in some measure to the %

% well-being of the whole community. /

// /

% The fact that Marconi instruments Fit %

% have won universal recognition for %

% dependability and accuracy testifies LABOR ATORY pH METER TYPE TF 1093 %

/ to their consistent excellence. At all /

7 stages of manufacture, and especiall #fanus: 0 to 14 pH, dircireiti %

% 7 8 . 7 P y e Full automatic temperature compensation with rapid %
in the final testing, the greatest response

. v .

% attention is paid to detail. In the e High-discrimination scale expansion of +1.4 pH at %

% future, as in the past, the Company any,past ofrange %

% will maintain its policy of producing . $ZSgllt:lcllx‘1é:crement switch for buffer solution extension

% a}rll u‘:lriv'a“ed range of e“-l‘tl)ipment . Vc\)}tage measuring range: 0 to 1,400 mV with +140

/ that is ““just that little bit better’. mV expansion

%

%

/

Telecommunication Measurement Equipment
Industrial Electronic Instruments
Systems Instrumentation for Guided Missiles and Nuclear Power
Industrial and Medical X-Ray Apparatus

N\

% Please address enquiries to

MARCONI INSTRUMENTS LTD., at your nearest office: %

London and the South: Marconi House, Strand, London, W.C.2. Telephone: COVent Garden 1234 /
% Midlands: Martoni House, 24 The Parade, Leamington Spa. Telephone: 1408 %
% North: 23/25 Station Square, Harrogate. Telephone: 67455 %
% Export Department: Marconi Instruments Ltd., St. Albans, Herts. Telephone: St. Albans 56161 %
% REPRESENTED IN 68 COUNTRIES %
R S5 O A Ay
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by a world - wide religious organisation
—installed by Messrs. Benfell Ltd., Blackpool

10 Brenell tape decks
20 Brenell amplitiers

used in this recording equipment

Chosen for—

* QUALITY OF RECORDING

* RELIABILITY

* EASE OF OPERATION

* SIMULTANEOUS DUAL TRACK WORK

With the growing demand all over the world

for pre-recorded tapes of religious talks, * PROV'SION FOR EXPANS'ON

broadcasts and services the difficulty of com-
bining quality of recording and speed of pro-
duction presents quite a problem to the
recording engineer.

This problem has been solved by a world-wide

religious organisation who specified the above Brenell

versatile Brenell recording equipment. Performance

The results were so satisfactory that the Is True-to-Life

Brenell equipment was adopted as standard. Performance

For flexibility in installation the units were made

up in banks of five (5 Brenell decks and 10

amplifiers in each). BRENELL ENGINEERING CO. LTD., la Doughty Street, London, W.C.I.
CHA 5809 HOL 7358

GD32

C
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The very hest connections

... secured by LPlesséyj

SUB-MINIATURE GOAXIAL GONNEGTGRS

As a contribution towards increasingly compact
equipment, Plessey have introduced this new,
highest quality and fully comprehensive range to
allow a new approach on applications hitherto
restricted by the limitations of existing connectors.

Designed for the matched impedance coupling of

high frequency coaxial cables operating in the

super high frequency bands, these connectors—

* have a working voltage of 650 volts Peak at
sea level, and matched impedance coupling of
50 ohm lines is accommodated.

* have hard gold plated contacts on silver plate
to give maximum performance with minimum
voltage drop.

SZRIES ‘110’ (15- and 30-way) MINIATURE
RECTANGULAR CONNECTORS

Developed specifically by Plessey to meet the
demand for a safe, inexpensive connector for
commercial applications, this new series embodies
excellent electrical and mechanical characteristics,
and the many unique features that make it really
outstanding include : —

* Plug pins and socket inserts are polythene
shrouded to dispense with gaskets and ensure
insert anchorage.

* Mismating is prevented by corner pins and
corner sockets.

ole Extreme simplicity of wiring, demands less-
skilled operation than the orthodox methods
of soldering pins in situ.

For further information, please write for Publication numbers 128 and 114.

WIRING & CONNECTORS DIVISION - THE PLESSEY COMPANY LIMITED
Plessey CHENEY MANOR - SWINDON - WILTS - TELEPHONE: SWINDON 6251

Overseas Sales Organisation. PLESSEY INTERNATIONAL LIMITED - ILFORD - ESSEX

FCWsa
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FOR INSTRUMENT TUBES
check with

It is more than likely that your instru-
ment tube requirements can be met by

the present comprehensive range now

available from Electronic Tubes Limited. §
Economy with performance is character-
istic of this range which is the outcome
of years of specialisation in the design
and . production of instrument cathode
ray tubes.

Brief details of the range are given here —
for full data please use the coupon at the
foot of the page.

ABRIDGED DATA — Typical operation

N e ice1 | 3AFPI [3azPI| 4epi | api | sBKPI | sBUPI L R 8
vonicor | Genera | Beuble | General | Solc | Helial | Coneral | wwritng | wriing | e
pose P l P Speed Speed tivity
1
A AT (3% 0.5 1.0 1.5 20 1.5 1.4 2.0 4.0 1.5 1.5
Vrfo0d0a0000600 0 (kv) 0.5 1.0 1.5 2.0 1.5 1.8 2.0 4.0 4.0 1.5
\/-/16606808600 o6 o((2\7) — - | - 4.0 3.0 4.0 4.0 8.0 | 8.0 15
VB 0000088080060 (kV) — - | - -— — 10 = i - 15
Yscan......... (mm) 28 55 70 80 75 60 95 95 | 95 60
Y sensitivity . . (V/cm) 45 11.5 16 23 27 12.5 17.5 36 36 27
Xscan......... {mm) 28 55 90 90 90 95 15 115 s 100
X sensitivity . . (V/em) 53 20 23 36 27 26.5 29 60 60 11.2
Screen diameter (mm) 30 71 94 108 108 137 137 137 137 137
SCREEN TYPES:
Medium persistence . . Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Long afterglow ....... No Yes Yes Yes Yes Yes To order | To order | To order | To order
Blue photographic ... | To order | Toorder| Yes Yes Yes |[Toorder|To order|To order|To order | To order
Short persistence . ... | To order No No |To order No No | No To order | To order No
f | |

* Data is given for each gun.

=l.lllllll.lllll........l.llll.lllllllll.l..l:

= Please send me data on the types ticked =

5 Name = E

B Name.....ooii

] IcPI ] 5BKPI [ | m 1 L

B PoSItion......ccovvuveiiiiiniiiiiiininneaa, =

~ 3AFPI ] sBuPI[] B

B Company ... H

u 3AZPI SBVPI L . o ol

= Address.......... 0000600004600 00 00000000000000000000000 E] E] = Electron|c Tubes L|m|ted
BAW.................. DO ...\ 4epl [] ssvpIA [] B Kingsmead Works * High Wycombe * Bucks
. e g e apt ] scLpi [ E Telephone: High Wycombe 2020
]

ESSSANEENNNEENEEEANEEANEEENEaNNNSEEREROREREEN

ETL té6a
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== VOLSTAT
e ————

VOLSTAT is the one simple word you need to
remember when you are up against any mains voltage
fluctuation problem.

VOLSTAT stands for a range of Constant Voltage
Transformers produced by * Advance ”—the leading
authority on voltage stabilization.

VOLSTAT is backed by exclusive design, develop-
ment and manufacturing skills which over many years
have so often provided the only solution to mains
voltage stabilization problems.

Full details in Folder M63 available on request.

e, MAINS STABILIZATIGN DIVISION

IT/GD82
ROEBUCK ROAD * HAINAULT ¢ ILFORD » ESSEX + TELEPHONE : HAINAULT 4444 [ ® * * L ] { ] [ ] ® [ ° . [ ] [} . L
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Radjotelephones by ATE — a vital service for isolated localities

SRANBAN A
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To drive a new highway through virgin
bush country, modern machinery, equip-
ment and materials—and modern methods
of communication—are essential. The men
on the spot can now have the benefit of a
first class telephone service by radio link to
supply and control centres in distant towns.
For such projects the new Type 800 equip-
ment in the ATE single channel VHF rural
radio-telephone range may well prove just
what the contractor needs. Exhaustively
tested under arduous tropical conditions,
Type 800 has already been proved
thoroughly dependable and efficient.

Blazing
a new trail

Extended frequency coverage over
VHF and UHF bands

New compact cabinet-type construction
with slide-in chassis for easy
access and maintenance

Plug in test meter facilities

High or low power verslons to suit
propagation conditians

Will work into any type of telephone
exchange with improved ‘outband’
tone signaliing tacilities TY PE 800
ATE Radiotelephones are used
by industrial, mining, agricul-
tural, civil and military enter-

Medern design conforming to G.P.0O.,
C.0.T. and F.C.C. specifications

prises—and by research and
survey teams—in 60 countries.

If you would like to know more about the new Type 800 equipment write for full details to your
local Representative . . . or send for bulletin REB 80! to . . .

AUTOMATIC TELEPHONE & ELECTRIC CO. LTD

STROWGER HOUSE * 8§ ARUNDEL STREET * LONDON - W.C.2.

TELEPHONE: TEMPLE BAR 9262

The specralist knowledge of' ATE s at your disposal—take advantage of it /

AT tael
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Plilgs and
Sockets

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 c¢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.

ﬁm Rating: S5 amps per contact, and 1,000 vqlts under dry atmospheric
conditions, 500 volts high humidity.

@D oeLivery FROM sTOCK.
@ There is no better plug and socket.

A comprehensive catalogue giving dimensians, type numbers and prices will be forwarded upon request

London Stockists: Messrs. BERRY'S RADIO
25 HIGH HOLBORN, LONDON W.C.| Holborn 62312

Electronic Components

WEEDON ROAD INDUSTRIAL ESTATE NORTHAMPTON
Telephone Northampton 2467 & 1873  *  Telegrams “ELCOM’ Northampton
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presenting
’ : the most
% advanced
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Zf MULTI-RANGE
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TEST METERS

ever

designed...
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Accurate readings can be taken

with the instrument in any
position. The resistors,

rectifier, transformer, movement,
switches and automatic cut-out

.
\{

are mounted on a robust

SELECTEST

SUPER K & SUPER 50

printed circuit board, enclosed
in a strong attractive,
two-tone dustproof case, with
a unique carrying handle.

3 T
SIS

N

\\

Send for leaflet number Z
S.K.50/6002|WW 7

Y %/%

N

SALFORD ELECTRICAL INSTRUMENTS LTD. (e

PEEL WORKS, SILK STREET, SALFORD 3, LANCASHIRE. Tel: Blackfriars 6688 STAND E 21

London Sales Office : Maznet House, Kingsway, W.C.2. Tel: Temple Bar 4668
A Subsidiary of THE GENERAL ELECTRIC CO. LTD. OF ENGLAND LE.A. EXHIBITION
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Masers or

Included in the May issue of ELECTRONIC
TECHNOLOGY is an article which surveys
two important recent developments in low-
noise microwave amplification—the maser
and the parametric amplifier. A discussion
of the principles of operation is followed
by a brief outline of the various types of
amplifier in each of these two groups. The
noise arising in these devices is contrasted
with that originating outside the amplifier
itself, such as may be found in a practical
receiver system. In addition, the choice of a
low-noise amplifier for a specific application
is discussed on the basis of practical con-
siderations as well as the important electrical
ones.

constant touch with progress in the entire field.

™

;/
POST %
THIS COUPON
TODAY

TO ILIFFE & SONS LTD., DORSET HOUSE, STAMFORD STREET, LONDON, S.E.l,

Please enter my name as a subscriber to: NAME ,..........
ELECTRONIC TECHNOLOGY for 12 months

commencing with the June issue. ADDRESS ... ......
I enclose remittance £3.7s.0d.

(us.A and Canada $9.50)  Trooorronenreees
(THREE years $19.00) DATE  ......v....

ORDERS CAN ALSO BE PLACED THROUGH ANY NEWSAGENT

— .

SOLENOID COIL TO FOCUS DENSE ELECTRON BEAM
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Parametric Amplifiers?

ARTICLES
IN THE JUNE ISSUE
INCLUDE:

TUNNEL DIODES

One of the most promising solid-state devices that has
emerged since the advent of tranmsistors in 1948 is the
tunnel diode. The author gives in this article details of
their principles of operation, characteristics and applica-
tions. Also, a number of practical circuits using the tunnel
diode are given and they are discussed in detail.

MODERN TRENDS IN MAGNETRON DESIGN

In this article, the author discusses the developments in
magnetrons that have taken place since the end of the
war. He outlines the reasons for certdin designs, gives
details of those magnetrons that are currently being used,
and considers the future of magnetrons and competitive
devices such as the Kklystron.

ELECTRONIC TECHNOLOGY covers all technical interests in electronics, using this word in its widest
possible sense. All the familiar features of ELECTRONIC & RADIO ENGINEER are retained, including,
of course, the well-known Abstracts and References section.

Regular readership will keep you in

N
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Elect ronic
technology
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ENGLAND
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= E H double beam Serviscope. . . alogical

development of the original, highly successful
5.31 single beam Serviscope. Though weighing
only 26 1bs. in its rugged steel case, the D.31

has capabilities greater than many more elaborate [
instruments, plus many improved features v
which make for wider application, more

accurate measurements and simpler operation. |

D.C. amplifiers and slow speed time base (down to 5 sec/cm if necessary) are eminently
suitable for servo work and similar applications. Fast rise time (.06 psec) and high
writing speed (10 cm/usec at maximum expansion) are essential for any work dealing
with fast pulses or TV waveforms. The unique triggering arrangements enable complex
waveforms to be examined in detail with complete accuracy of synchronisation. At
this moment D.31 is in use in the diverse fields of computer development and servicing,
radar equipment, telemetering applications, closed circuitand broadcast TV, automatic
telephone equipment—in fact in any field where a double beam oscilloscope is
essential. The D.31 costs £95

See the D.31 double beam ‘Serviscope’ on stand $853 at the IEA Exhibition.

TELEQUIPMENT LTD., 313 Chase Road, Southgate, London, N.14. Telephone: FOX LANE 1166
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Which of these could solve your problem?

Newmarket Transistors Limited have added the following
transistors to their range:

The new Noodle Transistor Fast Switching Transistors
(V15/15NP V15/30NP V30/15KP V30/30NP) (V10/1S V10/28)
1. Amplifies at 10 amps. 1 - ce ;
2. American diamond construction interchange- = Exﬁgﬁn{eﬁp??;ﬁ ey il
ability. 2. Fifty Milli-microseconds risetime.
3. No fixing screw problems. 3. 20V collector rating
4. Cold welded case for increased reliability. 4 British standard cylindrical construction.
5. Higher frequency operation. 5. Cold welded case for increased reliability.

VHF Drift Transistor viszos

1. Oscill_ates up to 100 Mc/s. Ask for copy of our bookles
g. f\elggélf;(e)sc:spe to 20 Mc/s. W “ Semiconductor Device Data™
4. A !@

Higher operating voltage. T ; if you do not already have one.
“4(' =

|
NENUARKET e
TRANISTORS | et Tosiger timies

Tel: Newmarket 3381//4 Cables: Semicon Newmarket.
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TELLUX LIMITED

Microphones of World Fame. The SENNHEISER Mark

Presen tS guarantees Top Quality. Those illustrated below are

only a few in the very wide range available.

Stereo-Microphone MDS 1

This stereo microphone which
contains two very directional
moving coil systems, is used for
stereo tape recording for firse-
class reception.

It is important for stereo micro-
phones that the individual
microphones are matched in
regard to frequency and
direction, and this has been
achieved with the MDS | with
a very wide frequency range
{up to 15,000 c.p.s.) so as to
satisfy any application. This
achievement is particularly
remarkable as it has only been
possible up to now with very
expensive condenser micro-
phones.

Tele-Microphone MD 82

For sound recording under
arduous conditions, has a
projected directional response
characteristic, and is intended
where conventional cardiod
and figure-of-eight combina-
tions prove inadequate. The
well defined directional prop-
erties mark this type for the
theatre, film/studio, and T.V.-
work, Feed-back has been
effectively suppressed, thus
making possible selective pick-
up tn surroundings with high
ambient noise. The MD 82 is
an outstanding microphone
with flat frequency response
between 50 and 13,000¢/s,
Standard unit is supplied
mounted on 40in. boom-arm.

ENQUIRIES
to
Sole Distributors

Hand
Microphone
MD 42

For applications as
the MD 4 but for
fronta| speech input.
Range 200 to 10,000
¢fs; impedance 200
ohms. Normal voice
output 2.5 mV, size
1.85in. dia. x 4.72in.
Approx. weight

4.75 oz. Press-to-
talk-switch optional.

Hand Microphone MD 4

For voice transmissions in

environments liable to feed-

back, the MD4 is invaluable.

High effective compensation

results in strong attenua-

tion of distant, stray, or

reflected sound. Thus MD 4 is equally useful
for high ambient noise conditions, i
Range 50-10,000 ¢/s, Impedance 200 ohms.
Normal voice output 4 mV. The case is
2,36in, dia. x 7.lin, Weight 13.4 oz,

MD 4 is also available as high impedance
model and with press-to-talk switch.

Floor stand'Microphone MD 31 Q

Extremely slim, has hardly noticeable
speech head, and is useful for stage work
This microphone is a new version of

the well proven inconspicuously

sized MD3—series, Flat response

50 to 10,000 c/s, Delivers approx. 1
0.1 mV/ubar. Omnidirectional,
The plexi-glass sound-disc fits on
the speech head; when in position
raises treble and slightly modifies
directional performance.

Voice Microphone.

Treble lift imparts extra
intelligibility, ideal for
paging and dictation.
Soft rubber case resists
wear and rough treat-
ment. High or low im-
pedance types supplied.
Size: 3in. x 2in. x 2in,

l E L L U x Ll M I I E D Member of the K.G. (Holdings) Group of Companies

146 NEW CAVENDISH STREET, LONDON, W.1. and at 44 BRUNEL ROAD, ACTON, LONDON, W.3.
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in instrumentation. ..

Kirmec

makes most things. . .
better

AIRMEC LIMITED
HIGH WYCOMBE ° BUCKS
Telephone: High Wycombe 2501/7

srami
FREQUENCY SYANDARD
@

> so¥ TYPE ol

WIRELESS WORLD JUNE, 1960

FREQUENCY
STANDARD

TYPE 76i

FUNCTION

Provides an excellent crystal controlled frequency
and time standard of small size and moderate cost.
The short term frequency stability of better than

1 part in 10® obtainable upon installation improves
with time and correct treatment up to a working
stability approaching 1 part in 107,

OPERATION

Sinusoidal and pulse signals are produced at five
standard frequencies, the pulse waveform being rich

in harmonics. The instrument includes both an
Oscilloscope and Heterodyning Circuit as tndependent
Jacilities and is therefore extremely flexible in operation.

FEATURES

@ 100 ke/s crystal housed in an oven controlied at 70°C.

@ Standard signals provided at 100 ¢/s, 1 ke/s, 10 ke/s,
100 kec/s, and 1 Me/s.

@ Identification of an unknown signal by Liésajous
figure or beam modulated circular trace.

@ Beat output available from a piug on the front panel.
@ Suitabie for rack mounting.
IMMEDIATE DELIVERY
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SILIGON
DIODES

== NULLARD
0A202

Generously rated

Wide temperature range
High back resistance

ldeal for automatic wiring
Rugged construction
ECONOMICALLY PRICED

Despite its extremely small size, the Mullard
Silicon Junction Diode OA202 will handle peak
currents of up to 250 mA at 25°C. Apart from
other favourable electrical and mechanical
characteristics, the OAz202 is distinguished by
its cost which is kept at the lowest possible
level by very large scale production.

This all-glass diode is hermetically sealed and
really is a rugged device. It is made in exactly
the same way as the Government Type
Approved CV7040, whose rigorous specifica-
tion includes temperature cycling,” climatic
cycling, fatigue and shock tests, 1000 hour life
tests and high temperature storage.

See Mullard Semiconductor Devices

on Stand M559 at the

INSTRUMENTS, ELECTRONICS
AND AUTOMATION EXHIBITION

MULLARD LIMITED - SEMICONDUCTOR DIVISION
MULLARD HOUSE - TORRINGTON PLACE - LONDON - WC1
TELEPHONE : LANGHAM 6633

@ MIS 142

Brief electrical data is given below. For further information
please contact Muljard House.

ABRIDGED DATA (AT 25°C UNLESS OTHER-
WISE STATED)

Max. peak inverse vol . 150V
Max. peak forward current...... o 2 §O TRA,
Max. d.c. forward current e J6O MA
*Average forward current (sinusoidal

input with resistive load). ... - 80 mA
Typical forward voltage drop at 30 o9V
Inverse current at —150 volts;

Mazximum at 25°C. g 0.1 A

Maximum at 125°C.. R 10 HA

Ambient temperature range......... .. —55 to+125°C

*Max. averaging time 50 millisecs.
(An alternative type, OA200, is available for lower

voltage applications.) :
= Mullard |
A
industrial

semiconductors
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2 LEADS
0-04" £0-002" DIA.

-1:0" t0.031°

- 0-15'mu:..1
| B
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¥

0-32'man.

L

0-38
€ 002

MOUNTING FLANGE (¢} 2 MOLES 0-156"
£ 0-003°0lA,

POWER TRANSISTORS
TYPES XG155 and XC156

These germanium p-n-p alloy transistors are intended for power
switching, voltage regulator, convertor and other heavy
duty industrial applications. Full particulars of these and other
Ediswan Mazda semiconductor devices will be sent gladly on request
If you wish to keep up to date with the latest developments in this field,
please ask us to add your name to our semiconductor mailing list.

Maximum Ratings (Absolute Values) XC155 | XC156
Peak collector to base voltage (volts) - 80 —100
Peak collector to emitter voltage, base open circuit (volts). —50 — 65
Peak collector to emitter voltage, base and emitter joined or with

an external base/emitter circuit resistance less than 40 ohms (volts) —65 | — 80
Peak emitter to base voltage (volts) vom — 60 " — 60
Peak collector current (amps)....... —10 l =~ 10
D.C. Collector current (aMps) oo - =5 | =5
Collector dissipation (mounting flange temperature 85°C) (watts).... 10 10

Switching Characteristics (Common Emitter) (Typical production spreads)

D.C. Current gain (Vee= —1.5y, lc= —4A) .............. minimum | 20 20
average | 26 26
maximum 50 50
D.C. Collector to emitter saturation
voltage (Ic= —4A, d.c. Iy= —400 mA) (volts) ... average —0-4 -04
maximum —0-8 —08
EDISWAN SEMICONDUCTORS
MAZDA Associated Electrical Industries Ltd

Radio and Electronic Components Division
PD 15, 185 Charing Cross Road, tondon, W.C.2

Tel: GERrard 8660 Telegrams: Sieswan Westcent London
CRC 1550
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Sensational Success
o

of

TRADE MARK

I ape Recording experts and enthusiasts

all over the country are changing to AUDIO-

on TEMPERED “Mylar

iz : 4
TAPE for its flawless perfection of sound SUPERWW SUPLRTHN i

e SOUOLA Mo

reproduction over the entire audio range and
its consistent, uniform quality from reel

to reel

Available on all standard reel sizes, there
are eight different types to meet every record-

ing requirement . . . AUDIOTAPE, manu-

factured in the U.S.A. by Audio Devices Inc.,

sensational C—-SLOT REEL!

All 5in. and 7in. reels of AUDIOTAPE are supplied

TAPE . . . it speaks for itself. on the exclusive C-slot Reel—the fastest-threading
tape reel ever developed The tape end, dropped into
a‘slot in the hub anchors itselt automatically at the
first turn of the reel.

gives you the truest sound your recording

equipment can produce—try AUDIO-

IR = [@®) A NAME FOR BETTER PERFORMANCE

Concessionaires to the United Kingdom..
LEE PRODUCTS (G.B.) LIMITED, * Elpico House,” Longford Street, London, N.W.1
Telephone: EUSton 5754 (all lines). Telegrams: Leprod, London,
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FT AERIAL

THE

MOST

VERSATILE
© ONE DOWNLEAD. INDOOR
© ROTATABLE 360 des. AERIAL

® TILTABLE 300 deg.

© HORIZONTAL OR VERTICAL AT YET

N PRODUCED

@ FULLY ASSEMBLED COMPLETE WITH
MAST.

@ ELEMENTS “ CLICK ” INTO POSITION

@ NO “ COMBINER"” REQUIRED. ® THE CONSTRUCTION ALLOWS THE ARRAY TO BE
ACCURATELY POSITIONED FOR MAXIMUM RECEPTION.

@ OFTEN WORTH 2 or MORE EXTRA PARASITIC ELEMENTS.
@ HIGH GAIN ON BAND IIl.
REGISTERED @ BAND 1| EQUAL TO ORDINARY LOFT.

@ RESONATES ON BOTH BANDS.
® OVERALL HEIGHT LESS THAN SFT.

TELECRAFT LIMITED
Quadrant Works, Wortley Road, Croydon, Surrey
Telephone: Thornton Heath [191/2/3

Depots at : Newcastle-on-Tyne * Doncaster Sheffield
TRADE MARK Birmingham * Southampton
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2-3 kW
channelised
transmitter

The versatility and reliability
of this new, tropicalised Mullard
transmitter make it eminently
suitable for h.f. en-route, ground-
to-air services and point-to-
point communication networks,
The GFT.560/2 is of unit
construction and consists of
three basic cabinets —r.f. unit,
modulator unit and power
supply units — which can be used
in combination for multi-
frequency working and a
number of types of emission.
There are ancillary units
available that permit remote
control of the transmitter over
telephone circuits.

Frequency Range 1.5 to 30 Mc/s.
Frequency Stability to Atlantic
City 1947 standards.
Power Output 3kW. c.w., 2kW
m.c.w. Or r/t.

Types of Emission ¢.w., m.c.w.,
telephony, frequency shift
(with external keying unit),
Al, A2, A3, Fl.

Output Impedance 600 ohms
balanced.

Power Supply 400V, 50-60¢/s 3-phase.

A PRODUCT OF

MULLARD EQUIPMENT LIMITED

A COMPANY OF THE MULLARD GROUP

MULLARD LIMITED
Mullard House, Torrington Place,
London + W.C.I

@ MES923



50

from AIRPORTS

WIRELEss WORLD

JUNE, 196U

—"'—‘\
\\~——/// ™~
tO ZYMURGISTS
’——_"\\\ /.

staff location

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)

THE MULTITONE

personal 62

system of staff location

— — —

Multitone

leads in pocket

4
&

-

Additional Facilities
ELECTRONIC TRUNCHEON

The Electronic Truncheon is no bigger than
standard equipment carried by guards and serves
the same purpose, but inside there is a trans-
mitter 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 auto-
matically switches on any form of electrical
alarm. It can be operated from any point in the
area,

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:

v Equally suitable for large and small areas or
concerns

v Low rental terms

Y Virtually no internal wiring

|
| |
I |

|
: |

|
| I
| |
| |
| |
: :
I |
} INTERNAL TRANSPORT COMMUNICATION =
| |
| |
' |
| |
| |
i I
| I
| |
| |
|
I

(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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Speed is the need in Printed Gircuits

= .-fmamm“ oY COTE=bi =Y dbo ot

\l” "@ print 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 inereased when the copper ‘is plated with either rhodium,

silver, or goid.

N

\w ”@ make prototypes quicker

The prototype department is at the service of all Bribond customers. It
can produce 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 per-
mits, 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 big reduction in marketing costs.

Vlﬂ ”@ maintain prompt deliveries

Bribond have organised production to guarantee prompt delivery of
customer’s requirements. Consultation and planning of any form

Write far full details of printed circuit—double sided, component notated, flexible, flush
and samples to

BRIBOND LIMITED
Burgess Hill, Sussex
Telephone: Burgess Hiil 85611

surfaced, plated, etc.—is freely offered and your enquiry is invited.
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A NEW

EMI

( HIGH TORQUE
BATTERY
MOTOR |

Provisional Technical Specification

Voltage Range: 8vto12v D.C.

Current: No load 120mA  max. 8-12v
At45gcms 310mA max. 8-12v
Rotation: Anticlockwise viewed from spindle end.
Speed and Max. continuous rating,
Output: 2440-2500 r.p.m. at 45 grm. cms. torque at
12v DC +0v
2390 r.p.m. minimum at 45 grm. cms. torque
at 8vDC —O0v

Speed regulation over governed range at
constant voitage 0.75 r.p.m. per grm. cm.
torque.

Speed regulation over governed range at
constanttorque 12-5r.p.m. per volt D.C. Max.
No load ungoverned 12v

No load governed 8v

Minimum torque at governed speed 15 grm.
cm. at12v DC,

2742002 018
ALUMINIUM
MOTON CASE

4.MOLES TAPPED
o8 Anu080

VEEP EQUISPACED
on 1258 10OV

1422 toey 14372005 O1A

JUNE, 1960

«

Hlustration i
actual size !
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For Professional
and Scientific Applications

Designed primarily for Professional Tape
Recorders this new EMI Battery Motor (part
no. 98170D) is also suitable for Television
camera remote control, and for medical and
other scientific uses.

A high-grade precision-
built Motor for long life and exceptional speed
regulation over a wide range of load and voltage.
A Multi-pole Armaturegiveslow electrical inter-
ference, long brush life and high efficiency and
a Ball Race bearing is incorporated for handling
heavy duty side loads.

EMI also manufacture a wide range of-inexpensive battery
motors suitable for Domestic Tape Recorders,
Gramophones, Fans and a host of other applications
where a governed torque of up to 10 gm. cm. at 1600 r.p.m.
or 2600 r.p.m. is required.

THE GRAMOPHONE COMPANY LIMITED
(Components Division)
Hayes ° Middlesex * England
SOUTHALL 2468 ° EXT. 6358

I (One of the EMI Group of Companies)
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GOODNMANS

PIONEERS OF
COMPACT
LOUDSPEAKER
SYSTEMS
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There was once a time when Full Range High Fidelity
reproduction from a Loudspeaker housed in a small
enclosure was considered impracticable—the text books
said so and this appeared to be confirmed by experimental
work.

The first real break-through came before the war—from
GOODMANS—uwith the introduction of a high compliance
twin-cone unit mounted in a totally enclosed 18" cube.
After the war, development was taken up again and
complete multiple Loudspeaker Systems were developed
for use specifically in very small enclosure volumes.
Again GOODMANS led the market. Then the research
and development effort was directed to overcome the
remaining disadvantages ; complexity, low efficiency, high
cost The result was Model A.L/120—incorporating all
the valuable experience gained over many years as well
as the latest developments in enclosure loading, diaphragm
design, high frequency radiation, magnet design, to say
nothing of advanced methods of precision manufacture.
This achievement is best judged and appreciated by ear ;
the actual description of the A.L/120 is as follows :—
Frequency range 35 c¢/s to 20,000 ¢/s with a maximum
power handling capacity of 15 Watts. Overall enclosure
size—24" x 111" x 143”. Enclosure loading—Acoustical
Resistance. (GOODMANS Patent No. 790997 [British]).
Drive unit: 12” Triaxial unit comprising three
concentrically mounted radiating elements, each designed
to specialise in low distortion reproduction of one part
of the overall scale ; bass, middle, treble ; and integrated
on to a common axis to approach the ideal of the “point
source” radiator with its freedom from phase interference
between the separate units. Bass radiation is from a large
diaphragm with plastic treated high compliance suspension,
with mechanical crossover to a moulded high stability
mid-range radiator ; and finally electrical crossover (twin
3-section L.C. network 12 db/octave) to a high precision
horn loaded high frequency pressure unit, with separate
L-pad balance control.

Model A.L/100 also follows thése lines in most respects,
except that it employs a two element drive unit and
provides smooth coverage from 35 c/s to 15,000 c/s.,
with a power handling capacity of 12 Watts.

THESE LOUDSPEAKER SYSTEMS ARE DESIGNED
AND BUILT WITH GREAT CARE TO BRING
TRUE HIGH FIDELITY INTO YOUR HOME—
COMPACTLY, ELEGANTLY, EXCITINGLY.
WRITE NOW FOR ILLUSTRATED BROCHURE.

A.L/120...Price £29. 10. 0

} as illustrated
A.L/100...Price £23. 10. 0

Both models available in walnut or mahogany finish,

GOODMANS INDUSTRIES LIMITED, Axiom Works Wembley, Middx.
Tel. : WEMbley 1200 (8 lines) Grams : Goodaxiom, Wembley, England.

In every sense the greatest range—in every country the greatest name.
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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

SP1oa
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FOR
MEASUREMENT
OF TIME
AND VOLTAGE
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regular

type

Usedaloneas a
load-carrying nut on
light duty assemblies,
or usedon top of
ordinary nuts on high
stress assemblies

acorn

type

Smooth dome shape
covers up unsightly
rough bolt ends for
attractiveness and
protection against
scratching

adjusting

type

Used as a lock nut
when seated, or as
an adjusting nut or
stop nut anywhere
on threads

wing

type

Combines locking
principle of Dotlocs
with ease of finger
tightening and
removal

tension

nuts

¢ Holds adjusting
screws to desired
setting. For ease of
assembly and simple
adjustments

washer

type

Incorporates
grounding base and
seal against water
and dust

Improve production with

DOTLOC
REDUGE

parts operations and
HINIBY

POTLOCS are single-thread precision-made locking
nuts made of spring-tempered steel. A single
DOTLOC replaces two, three or even four fastening
parts,

The economy of handling one porLoc instead of
many fasteners, simplifies not only assembly, but
the whole ordering, stocking and accounting
procedure.

DESIGN & LOCKING PRINCIPLE

The thread engaging portion is formed in true relation
to the pitch of the screw thread. The inner contour
is designed to provide maximum strength from a
single-thread nut.

Perfect hexagon shape, straight sides, ample height
for easy, speedy handling and wrenching,.

Save weight. DOTLOCS save more than 659, of the
weight of plain nuts, 809 of nut and lockwasher,
859, of.nut, lockwasher and plain washer.

Save space. DOTLOCS require less space than many
other fastenings. This is especially true where lock-
washers and flat washers are eliminated.

-Interchangeable. DOTLOCS are interchangeable with

other commonly used locking devices and generally
require no change in design.

Withstand high temperatures. Spring steel poTLOCS
are not affected by temperatures up to 400°F.

Quick assembly. Either the poTLOC or the screw can
be driven in the assembly procedure, whichever is
more convenient.

Locking action. Safer for assembling fragile or
brittle parts and materials. Resilient porLocthread
form permits firm but spring-cushioned pressure
on assembled parts.

CARR FASTENER COMPANY LIMITED
Stapleford, Nottingham.  Phone: Sandiacre 3085

LONDON:
195/197 Gt. Portland Street, London, W.1.
Langham 3253-5

Jung, 1960
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A new Grommet development

THE DOUBLE SEALING
EMPIRE RUBBER GROMMET

infinitely accommodating in use:
considerably reduces range of sizes
because the same grommet can be used with
several plate thicknesses or cable sizes

PAT. APP. No. 5255/59

This newly developed self-conforming grommet, of sizes and be weather-, water- and dust-proof at a
because it is immediately self-locking against the  variety of angles to the cable or rod.

elements, is the solution to many of an engineer’s

sealing problems. Because of its capacity to conform to many varying
Any one size will not only accommodate itself to a  requirements, it enables a workshop stock range
variety of mounting plate thicknesses, but (designed  of grommets to be reduced to perhaps one tenth of
for cable or control rod) will take these in a variety  that at present maintained.

THE NEW BLIND GROMMET

THE NEW DESIGNED GROMMET

AN

SECOND SEAL
T

Iur l I1|'\l!nn,w‘ll

Ll

T FiRsT SEAL

FREE FREE FITTED
Note how when sprung into position the grommet In the cable grommet variety the same double pressure
provides a perfect double seal by its own permanent seal is created, allied to tight seal on various diameters of

pressures. The angled froove also creates a tight cable. This new grommet gives sound sealing at a/l
pressure hold on the metal plate. vital points.

|
|
N | |
Ml e
|

A useful feature of this cable grommet is that by reason of the designed taper E&‘ﬁeg:%%eggggﬂnﬁr%me;‘:rgé: x‘x)ef

of the cable entry and the flexibility of the web, a considerable angle of cable :
entry and a variety of cable size are possible, Tl’lis avoids necessity for cable canbe accomm;)e:‘idateig. ahf]fgfgsguge
special grommets with angled bores. = the parallel groovc’f

ENQUIRE
for catalogue section

Now being produced in a range of sizes

THESE GROMMETS WILL SOLVE == | , ; and detailed particulars.
YOUR SEALING PROBLEMS -

EMPIRE RUBBER COMPANY °* DUNSTABLE * BEDFORDSHIRE °* ENGLAND
R.8.101
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of the 5 different sized bits
with the | Precision iron,
creates the most versatile
soldering tool yet pro-
duced. Bit sizes of .040in., <
3/32in., 5/32in., 3/16in. and
3/t6in. heavy duty com-
plete the range.
FINGERTIPCONTROL,
sharp, regulated heat, en-
sures a quicker better job.
Model C.240 (230/240 volts)
illustrated, is available from
the usual wholesalers or
direct from the manufac-
turers 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.
{ALL PRICES SUBJECT]

SEND FOR DETAILED CATALOGUE TO

A.N.T.E.X.

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

R —

TRANSFORMERS  CHOKES

-

PLUGS SOCKETS

RESISTORS

Miniature
Electronic Components

L.E.A. Exhibition,
Olympia,
STAND S.865

AMPLIFIERS

i

POTENTIOMETERS

e W

ARDENTE ACOQUSTIC LABORATORIES LTD

Phone: ELGAR 3923(6 lines) Telegrams: HAILER. LONDON
. T e i

g 011111
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arvand for Good....

MODEL 4 HF

A high quality single Record
Player elegantly styled and carefully
designed to provide
reliability with fidelity of repro-
duction. Fitted with TPA 12
Pick-Up Arm which allows records
up to 16in. to be played.

maximum

MODEL TA Mk II

A single Record Player particu-
larly suitable for the home con-
structor. It is mounted on a
rectangular unit plate.  Voltage
range 100/130 and 200/250 A.C.
only. A model for battery operation
is also available.

*

And now the latest unmit to
bear the Garrard name—
Model 210 Record Player and
Automatic Record Changer.
Elegantly styled to match in
with modern equipment
design. Produced with the
same engineering skill that
characterises everything in
the Garrard range.

MODEL 210

Plays any number of records up to
eight, either 7in., 10in. or 12in. at 16
2/3, 33 1/3, 45 and 78 r.pm. 10in.
and 12in. of the same speed can be
mixed in any order. May also be
played manually.

E MODEL TPA 12

Transcription Pick-Up Arm designed
for monaural and stereaphonic record
reproduction. It is an instrument
of the highest quality with its modern
styling finished in Ivory, Chrome and
Red. Fitted with M.P.M.4 Plug-in
moulding which accepts most car-
tridges, it is the companion to the
Model 301 Transcription Motor.

...and always

59

ARRARD ENGINEERING & MANUFACTURING CO. LTD.
Factory and Registered Office: NEWCASTLE STREET, SWINDON, WILTSHIRE <
Telephone: SWINDON 5381 (5 lines) TELEX 44-271 0
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your press tool costs

the HUNTON

UNIVERSAL BOLSTER QUTFIT

In addition to the range of Punches and Dies
$in. to 32in. 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. ltlustrated
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 : Telegrams:
EUSton 1477 (3 lines) Unotonexh, London
MAIN DISTRIBUTORS FOR LANCASHIRE,
YORKSHIRE AND CHESHIRE

JAS. H. VICKERY & CO. LTD.
2l Bradshaw Street, Manchester, 4

Telephone: Blackfriars 3221. Telegrams: Vickery, Manchester

New worlds to co_nquer’?

Multiple contact relay
type SMF Contacts up
to 3 pole DT Rating
2 A 250 v. A.C

Mercury switch relay
type SMQ Contacts up
to SPDT Raring 10 A.
250 v. A.C.

This rack of relays shown left
occupies a length of only 9
inches

save up to 50%, in cost and space
Write now for your free copy éour new leaflet E‘gg?;ég;%:galﬁﬁz

DPDT or 4 pole DT
Rating 2 A. 250 v. CAC.

Micro-switch relay
type SMM Snap action
SPDT Rating 15 A.
250 v. AC.

| .
Anerley Works, London, S.E.20 Telephone: Sydenham 3111
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COMPACT SPEAKER SYSTEMS
with clean bass

In each of the models mentioned in this advertisement
L.F. output is produced by a special 12in. unit type
WLS/12 fitted with a heavy cone and a new type of
suspension which permits large linear excursions and
gives a low fundamental resonance of 25/30 cfs.

w2

A two-speaker model plete with treble
volume control. Cabinet size 231" x 14" x
127, Weight 42 |b, complete. Impedance
IS ohms. Max. input IS5 watts. Price

£29.10,0 complete, tax free.

W3

A three-speaker system complete with mid-
range and treble volume controls. Cabinet
size 28" x 14" x 12”. Weight 48 |b. complete.
Impedance 15 ohms. Max. input |5 watts.
Price £39_1 0_0 complete, tax free.

A four-speaker system complete with mid-
range and treble volume controls. Cabinet
size 35" x 24” x 12”. Weight 65 Ib. complete.

Impedance 15 ohms. Max. input IS watts, £ -
Pri lete, tax free. ach model is avallable in a choice of Walnut, Oak or Mahogany
rice £49.10.0 complete, cax free Veneers, Also available In Whitewood slightly cheaper. Tropical
models with resin bonded plywood approximately £2 extra.

WI.‘ f d ' Catalogue giving full technical details, response curves and oscillograms of
ar e a e the above models, available on request.

WIRELESS WORKS LTD
IDLE BRADFORD YORKS | Telephone: Idle 1235/6 Telegrams: ‘Wharfdel’ Idle, Bradford
R R e, TEIT S e g T — ————
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The Solent Series Audio Output
transformer (type AS 7012 illus-
trated above — price 49/3) has
been designed by Gardners
specially for the Mullard 5-
valve, 10-watt High Quality
Amplifier, It has a grain-oriented
laminated core, a primary in-
ductance of 120H with a leakage
reactance of 14mH, and is one of
22 Audio Output transformers
detailed in the new catalogue of
the Solent series.

RESPONSE CURVE :—

”””TI [t H_ﬂw%

-
l‘m‘(rﬁmﬁ i

GARDNERS RADIO LTD
CHRISTCHURCH, HANTS. Tel.: Christchurch 1734

[
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TRULY REMARKABLE
BRITISH INVENTION!

ramdeck

GRAMOPHONE TAPE RECORDER

W/A
G

lnstantly turns your gramo-
phone into a first class Tape-
Recorder. You simply slip it
on to your turn-table and you
are ready to record direct
rom radio or microphone . ..
the voices of your family . . . radio
programmes . . . your (v
music—and you can lnslanlly play it back
through your own gramophone or radio
WITH LIFELIKE FIDELITY Gram-
deck now brings full tape-recording and
playing facilities to every gramophone
owner, at little extra cost.

WORKS ON ANY RECORD-
PLAYER OR RADIOGRAM

" Real hi-fi results,”

£13-12-0

Special Moving Coil
Microphone and
Tape Extra

EASY TERMS

@Plays at 7in. per sec.
Other speeds if desired.

@ Uses standard tapes.
@FErase head. Fast motor

re-wind or hand re-wind.

" Better than many so-

@/nstantly plays  back called hl-l' recarders ... " These are typical
hrough gra h or of famous technical journals.
radio. This wonderful new invention means that

any gramophone owner can now add superb-
ly good tape-recording facilities to existing
MADE BY THE FIRM ¢quipment, at a fraction of the usual cost.
THAT MAKES RADAR Full details, photos, specifications, Easy
RUNS FOR VISCOUNTS JTerms, etc.. are given in the Gramdeck Book,

AND BRITANNIAS end for your copy today—FREE and
entirely without obligation.

ssessssssmmsmssasnssnnensesansasananarl

** Ingenious—simply why_on earth did :

no_one lhmé of it befon *—THE TAPE :
RECORDER. H

** Better than many so-called hi-fi re- E

corders . . . robust . . . curefully designed *
. excellent value” — AMATEUR
C/NE WORLD.

A British challenge to Continental tape
recorder firms."—DAILY EXPRESS.

eaadaena

FREE BOOK—~POST NOW
1 would like lo know how to turn my gramophone
mlo a first-class tape-recorder . . . please send me
the Gramdeck Book—FREE and wllhoul obligation
(Write if you prefer not to cut coupon).
NAME

ADDRESS

GRAMOPHONE TAPE RECORDER
(Dept. WW/810), 29 WRIGHT’S LANE, LONDON, W.3

GRAMDECK TURNS A TURNTABLE INTO A TAPE -RECORDER
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WHAT

HAS

THE

7182

|?\I BAND MAGNETRON
COMMON

WITH
THIS
CAT?

A good question! According to legend, a cat has nine lives —
something that has yet to be proved. The 7182, on the other
hand, has a proved life 8 to 10 times greater than any similar
S-Band Magnetron.

The 7182 retains’its remarkable stability and reliability during
a life of 10,000 hours, and is one of a series of Magnetrons now
in production providing peak powers of SMW. These Magnetrons
operate at voltages and current densities usually associated
with Magnetrons rated at a fraction of the power output.

A parallel development in L-Band ensures that attainments
in this field equal the phenomenal successes already achieved
with S-Band Magnetrons.

"ENGLISH ELECTRIC

AGENTS THROUGHOUT THE WORLD

CHELMSFORD, ENGLAND
Telephone : Chelmsford 3491

o\
ENGLISH ELECTRIC VALVE C0. LTD. @
h—Z.

API134
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NOW WHAT
CAN WE
TELL YOU
THAT YOU
WOULDN'T
KNOW?

NEW

-" pu\Nos Qu,

OOMPETmoN

As a reader of this paper, you’ll already be well aware
of the importance of the British National Radio and
Television Show. You’ll know that unfailingly, year
after year, it’s an event that mastn’t be missed. You’ll
know what to expect—eagerly.
They’ll be developments of tremendous interest to you
..in Radio and Television . .. in sound reproduction
and recording techniques . . .
studio equipment . . . in telecommunications and
electronics for the G.P.O. and Defence Services, and
incidentally you’ll know that you’re going to enjoy
yourself more than ever before.
And you’ll be right.

THE RADIO AND
TELEVISION
SHOW

EARLS COURT - LONDON

AUGUST 24
TO SEPTEMBER 3

in broadcasting and’

WiRELESS WORLD
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REMOTE
CONTROL

Some people aim
for the moon...
we aim to solve
your problems
concerning

. REMOTE
CONTROL

or POWER
TRANSMISSION

nl lh|| ' || :

® Qur engineering
staff will welcome
the opportunity of
co-operating with you.

| Cgﬂ//fe THE

FIRST NAME IN
FLEXIBLE SHAFTS

THE S. S. WHITE DENTAL
MFG. CO. (G.8.) LTD.

INDYSTRIAL DIVISION

Britannia Works,
St. Pancras Way, London,

R.C. 8
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LEEVERS RICH

65

[ ] [ ]
P re CZS l 0 n is an outstanding feature of the Leevers-Rich magnetic recorder.

MODEL ED-142K TWO-CHANNEL (STEREO) RECORDING CONSOLE
This recorder is also available in single-channel and in portable or
rack-mounted versions. Other models include multi-channel recorders
for 4in. and | in. tapes.

Precision in Tape Motion

The Leevers-Rich capstan design includes

a special mechanical filter of exceptional
performance, giving a residual flutter and
wow content of well under 0.15% r.m.s. at
7}in. per second and at all higher tape
speeds. This is particularly important when
the F.M. carrier system of recording is

used, since any fluctuation of tape speed will
appear as “ noise ” or variation of D.C. level.

Precision in Tape Alignment

Special tape guides limit the lateral weave

of tape to a figure which is difficult to

detect by measurement. This reduces changes
of amplitude due to skew or weave to a
very low figure and enables the full performance
of the best tapes now available to be realised
in practice.

Precision in Head Adjustment

Micrometer adjustments of the heads
within their machined cavities in a solid
dural head block unit ensure accuracy of
setting and interchangeability of tapes and
machines. Accuracy of alignment between
the gaps of multi-track cluster heads ensures
freedom from phase discrepancies even at
the very shortest wavelengths.

Precision in Mechanical Construction

Major units such as the head-block and
capstan units may be removed individually
for service, and replaced on their seatings
without disturbing alignment.

Advanced design, fine workmanship and precision throughout make the Leevers-Rich  Analyst
recorders the first choice for high quality audio recording, and for all forms of data recording

where high performance must be maintained for long periods of service.

LEEVERS-RICH :qurement L1D.

78B Hampstead Road, London, N.W.1
Euston 1481

D
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The name ARMSTRONG is our registered trade mark.

MODEL T4

A high fidelity VHF tuner which is
designed for operation with any good
performance amplifier. Incorporating
many features which are normally
found only im the most expensive
tuners it represents outstanding value
at its price (which includes purchase
tax). The T4 is completely stable
with no trace of drift and automatic
frequency control provides broad
easy tuning.

Full VHF band (87-108 mc/s). ¥% Self-
powered. Y Automatic frequency control. y
Cathode follower output. ; Variable output

0-500 mV. ¢ Multiplex output. Y Dual

aerial inputs. Y& Dimensions 104in. "x 44in.
= FM TUNER =

WIT Post this coupon or write Sor free descriptive literature or call ar our Holloway Showroom M M
for full unhurried” demonstration and professional advice on your installation. prlce 19 gulneas
Open 9-5.30 weekdays and 9-5 Sarurdays.

An attractive cabinet in polished
wood (price £2/16/-) is available
for the T4 tuner. This will be of
particular interest to those enthus-
iasts who require a separately
mounted tuner for use with a tape
recorder.

ARMSTRONG WIRELESS & TELEVISION CO. LTD., WARLTERS ROAD, LONDON, N.7. NORth 3213

| TAKE YOUR PICK

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
AMPLIFIERS « D.C. POWER UNITS
TRANSISTOR EQUIPMENT
MAGNETISATION
EQUIPMENT

TEST GEAR

DALY

ELECTROLYTIC
CAPACITORS

Condenser Specialists for over 20

DALY (Condensers) LTD., WEST LODGE WORKS,
THE GREEN, EALING, LONDON, W.5. Phone: Ealing 3127-8-9. Cables: Dalcyon, Londom
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\ THE NEW SYMBOL OF
' SUPREMAGY IN THE

( INTERNATIONAL FIELD
\ OF ELECTRONIC

1 INSTRUMENTATION

This new trade-mark symbolises the Cossor approach to your problems
—you will seg it on a wide variety of instruments: signal generators, LCR
bridges, voltmeters, amplifiers, transducers, transistor testers, and a
host of other equipment of advanced design, as well as oscllloscopes.
It is your assurance of a flexible outiook brought to your problems, and
of objective technical advice. It is the badge of an after-sales service
l equally concerned with you in the successful solution of your probtems
by Cossor instruments.
Itis your invitation to come to Cossor for the best possible electronic
I tools and service.

Gossor Instruments Ltd

COSSOR HOUSE, HIGHBURY GROVE, LONDON, N.5, ENGLAND
Telephone: CANonbury 1234 (33 lines). Telegrams: Cossor, Norphone,
Londun. Cables: Cossor, London. Code: “Bentley's Second”

L 1]
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v T
(Regd. Trade Mark)

SCLDERING INSTRUMENTS
AND EQUIPMENT

PRODUCTS FOR PRODUCTION

SUPPLIED IN ALL
VOLT RANGES

ALL BRITISH
MANUFACTURE

ILLUSTRATED

SOLDERING INSTRU-
MENT, LIST No. 70
WITH COMBINED
PROTECTIVE UNIT,
LIST No. 7C0 SHOW-
ING WIPER/ABRA-
SION PAD AND
SOLDER REEL.

BRITISH AND FOREIGN PATS.
REG. DESIGNS ETC.

APPLY
FULL PARTICULARS

ADCOLA PRODUCTS LTD.
HEAD OFFICE
GAUDEN RDAD, CLAPHAM HIGH ST,,

LONDON, S.W.4
Telegrams:

“SOLUOINT,” LONDON

Telephones:
MACaulay 4272 & 3101

WIRELESS WORLD

JUNE, 1960

You will find most normal Avo, Crompton, E.A.C.,
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 d 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

nders
WctromicS o

103 Hampstead Road, London, N.W.1. Tel.: EUSton 1639
Contractors to G.P.O. and Government Departments
DGI|Minstry of Aviation approved
Meters, Electronic & Test equipment to individual specifications
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50 VOU THINK oo
COSSOR SPECIALIE

This Cossor L C R Bridge
enables you to measure
inductance and capacitance
more easily, quickly and
accurately than any other
bridge of comparable cost.

Its unique feature is a special
miniature cathode-ray tube
that provides obvious
discrimination between phase
and amplitude out of balance,
ensuring unambiguous
readings. Just reduce the
ellipse on the screen to be
sure you're spot-on. Reslistance
is measured under DC
conditions; this means you can
also obtain the resistance

of an Inductance.

with, phase balance,

@ Please send for full information and specifications

N

@\; T8 st Cossor Instruments Ltd

COSSOR HOUSE, HIGHBURY GROVE, LONDON, N.5
- Telephone: CANonbury 1234 (334ines)
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ACCESSORIES - MATERIALS

MASTERLINK TAPE UNIT M2A
AND COLLARO *‘STUDIO" DECK

Build your own Hi-Fi Tape Equipment using
our tape pre-amp and the new Collaro deck,
INC. PRICE 41 gns. Carr, extra.
Complets with instructions.

The M2A is complete with external power-
pack and is also suitable for use with Wearite
and Brenell decks, C.C..R. Characteristic,

JASON CONSTRUCTIONAL KITS

AUDIO GENERATOR AG.10. Capacity
tuned Wien bridge gives good stability from
10 c.p.s. te 100 kcfs, sinefsquare wave output.
Kit £14/5/-,

OSCILLOSCOPE OG.10. Push-pullscanon
X and Y plates with an X bandwidth of 10 c.p.s.
to .5 Mcfs., & 1dB. Kit £22/10/-.

STABILIZED POWER PACK PP.IOM

GOODS SENT TO ALL PARTS OF THE WORLD

LARGE STOCKISTS OF

COMPONENTS & EQUIPMENT

by well known Manufacturers including:—
e AB. METAL PRODUCTS e AYO o
BELLING-LEE e BULGIN e COLVERN
o DUBILIER o ERIE e MORGANITE o
MULLARD o PAINTON e T.C.C.
® WELWYN e WESTINGHOUSE.

STEEL METER CASES

PRICE 27 Gns. Plus P. & P, 4/-. Leaflet on and PP.20M. The PP.10 is rated at 75 mA. 4%4x4i oy 12 .
request, g = / f and the PP.20 at 175 mA, Both have low 5:5:322‘ g:gg::g F:g:: """""" |: |i
output impedance and are complete with 6 % 6 x 12in Sloping Front 24 9
PNEUMATIC LID STAY with pressure metering facilities. PP.IOM kit £19/</-. 4x4x Z%in. Rectangular - 6 8
adjuster, Heavy duty, 10/~ complete. P. & P. 1/6.  PP.20M kit £22/10/-. gx 64 x 3in. Rectangular ... 8 10
SIMPLEX TIME SWITCH ATTENUATOR AA.I0. Callbrated in dB x 6 x 3in. Rectangular ... 1o
200250 v. 20 amp. Fitted with Smichs Electric |  giving any reading between 1dB and 11048, 1S X X ZyneE s er a'll
e = C::;SfA':s:::;B';:“O/—:.CC 1 C :% x ; o ;in: ih .ﬁmm. Pane ol
T .10, om- x 7 x 7in, with Alum. Panel £1 15 ¢
NSPECIAL OFFE RS! pletﬁ with crlystal oscillator and audio output, 4 x9x gin. with Alum, Panel .. £2 5 8
. f 550-0- A X so that signal generators in the range of 100 16 x 9 x 8in, with Alum. Panel .. £2 9 6
B e o s o) kefs.-200 Mcfs. may be accurately checked. 16 x Il x 8in. with Alum. Panel ... £2 16 8
T Db e e (Potted) 350-310-0- Kit €£16/19/—. 19 % 11 x 10in, with Alum, Panel ...... £3 310
310-350 v, 2520 ";AA 6.7 v. ;Q.,:g v, ? A, VALVE VOLTMETER EM.I0. A four ALSO FULL RANGE OF CHASSIS
3330"v IP':;ma: Slze g"m hish x ;HnA‘x valve bridge circui.t. May be used as a general Chassis and Case List Free on request,
hin., £2]10. ; P 77 14 pur;pg;ﬁ ge(t:er since there are .23‘lrarges ROTARY WAFER SWITCHES
including D.C. current ranges. Kit £18/10/- A.B. Metal and N.S.F. Made to order. Price List

3. Mains Transformer. - Weyrad Drop
through, Shrouded. 250-0-250 v, 100 mA,
6.3 v, 34 A, Tapped Primary 200-240 v,

W.lI WOBBULATOR KIT. Produces a free oa resuest.

frequency modulated signal for alignment of
F.M./A.M. including 465 kefs, |.LF, & T.V.
Sound and Picture channels, £14/19/-.

Immediate dispatch TE LE-RADIO (1943.) LTD

of goods avallable

66 Page Catalogue Listing over 800 Items of
our extensive stocks. I/~ plus P. & P. 6d.

18/9.
. Choke |0H 250 mA, Potted ' C ' Core,

. Choke 20H 50 mA, Potted, 15/,
. Choke I6H 120 mA, Potted *' C '’ Core,

4
S
6
20/-.
7. Choke 5H 100 mA, Potted, 5/6.
8
9
1

| Choke 51 300 - Postsd, 12 R ok e, 189 EDGWARE ROAD, LONDON, W.2
. Rectifier 300 v. 300 mA., 13/6.
0. R.F. Chokes 4MH Pot cored 7/6. T et Our °"\'¢{/:ﬁde':.f.spp§ d';m :;"':;-t :;zmror::bl;A;;:neoP A%pf?s",' day Sat.

BIFURCATED - TURRET

now available

* STUD -« INSERT

TERMINALS

ELECTRO METHODS LTD., Electrical Connector Division,
HITCHIN ST., BIGGLESWADE, BEDS. Biggleswade 2086 (3 lines)
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...a new company in the PYE GROUP

Pye has been responsible for carrying the
idea of television across the globe and,
today, Pye equipment is used by the
television services of 28 countries.

To deal with the ever-increasing
world-wide demand for the Pye product,
a new company has been formed—

Pye T.V.T. Ltd. It will continue the work
of the existing Television Transmission
Division and expand its activities in the
fields of industrial television, atomics and
other forms of special-purpose closed
circuit TV.

PYE TVT Ltd

9@», PYE TELEVISION TRANSMISSION LIMITED
J

PYE LIMITED OF CAMBRIDGE . ENGLAND
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High quality material and dimen-
sional precision are attributes of
Bullers die-pressed products.

Prompt delivery at competitive
prices.

Buller's ceramics

FOR INDUSTRY

We specialise in the manufacture of =P ORCELAIN

for general insulation
REFRACTORIES

for high-temperature insulation

FREQUELEX
for high-frequency insulation

PERMALEX & TEMPLEX
for capacitors

BULLERS LIMITED :

= MILTON < STOKE-ON-TRENT * STAFFS
— Phone: Stoke-on-Trent 54321 (5 lines) - Telegrams & Cables: Bullers, Stoke-on-Trent
fronworks : TIPTON, STAFFS London Office: 6 LAURENCE POUNTNEY HILL, E.C.4 =
Phone : Tipton 1691 Phone : MANsion House 9971

TRANSISTORISED AERIAL AMPLIFIER

TELENG again leads in the full use of the latest H.F.
Transistors in revolutionary amplifier equipment, operat-

ing in Bands |, 2, & 3, for general use in Communal Aerial
and Wired T/V Systems.

SIZE — PRICE —
: PERFORMANCE —
TRANSISTOR .
L AMPLIFIER Type U4000 RELIABILITY —
Three amplifiers with power unit in case

overall size 13in. x 64in. x 2in.

Gain 40db any Channel to order in Bands
and 3.

Gain 37db all V.H.F. Channels in Band 2.
0/P3I30 m/V of each channel with Xmod—
43db

are all truly astounding
and the workmanship and
finish are fully in line
with the usual Teleng
high standards.

For AC'Mains, consumption |.5 watts.

Send for fully descriptive list to:—
TELENG LIMITED, TELENG WORKS, CHURCH ROAD, HAROLD WOOD, ROMFORD, ESSEX
) Ingrebourne 42901
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SO YOU THINK

COSSOR SPECIALISE ONLY

IN OSCILLOSCOPES

~  then study this fully
‘screened signal generator
‘}; 150 kc/s to 390 Mc/s
-’ for £21

This work-a-day Cossor Signal Generator
gives a wider frequency range and higher
accuracy than any other general purpose
instrument of comparable price. The accuracy
is £1% up to 33 Mc/s and +2% for higher
frequencies. The signalis available modulated
by the internal audio frequency oscillator or
alternatively external modulation may be
applied.

As befits a general purpose instrument,
the Cossor Signal Generator is built of high
grade materials so that it is durable and re-
liable under all conditions of service, and is
easy to operate.

See this and other Cossor instruments at
Stand E212, I.LE.A. Exhibition.

/‘i
1045 Signal Generator Priced £21.0.0 U.K. onl
gl |
) ' Cossor Instruments Ltd
k¥ COSSOR HOUSE. HIGHBURY GROVE, LONDQN. N.5
Telephone: CANonbury 1234 (33 lines)

3P s0e8A
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8 way

Sturdy, Reliable and Inexpensive
Nylon—PF mouldings. Silver plated contacts. Solid
drawn aluminium cans. Positive locking mechanism.

12 way | 25way

Send for full details to :~
THE McMURDO
ASHTEAD, SURREY.

INSTRUMENT CO.

Breakdown voltage 3.5kV.

LTD.
Telephone: Ashtead 3401

5645

BEULAH ELECTRONICS

OFFER A HIGHLY COMPETITIVE RANGE OF

TEST EQUIPMENT!

MODEL AG-9U/F
AUDIO SIGNAL GENERATOR
Wide Bandwidth (10 c/s to 100 Kc/s)

Less than 1% distortion (20 cfs-
20 Kc¢fs). High grade 200 uA f.s.d.

MODEL V-7A[F
VALVE VOLTMETER

Internationally famous. Performance
and professional appearance equal to
many higher priced instruments.
Gold-plated printed-circuit. High
Input impedance (11 megohms).

The V-7A measures A.C. volts (0-1.5,
5, 15, 50, 150, 500, 1,500} R.M.S. and
A.C. volts (0-4, 14, 40, 140, 400,
1,400 and 4,000} pk.-to-pk.; D.C.
volts (0-1.5, 5, 15, 50, 150, 500, 1,500); Ohms (with
10 ohms centre) XI, XI10, X100, XI1000, XIOK,
X100K, and XI megohm.

£19 complete with 32-page Handbook.
MODEL V-7A (in Kit Form) £13.

%
{ » 1)

BEULAH

ELECTRONICS TEST
EQUIPMENT IS
CONSTRUCTED FROM
THE FAMOUS

DAVSTAOM

FACTORY ASSEMBLED !
FACTORY WIRED !
FACTORY TESTED!

Officially approved by

DAYSTROM LTD

meter with large scale for precision
measurement. An invaluable instrument for hi-fi audio
and many ultra-sonic and I.F. applications requiring
an almost perfect sine-wave signal, without the neces-
sity of expensive filters. The instrument has a very
well-designed power supply which includes a double-
wound mains transformer with a very effective
smoothing circuit. Eight different switch selected.
vol:lage ranges covering from 0-0.003 f.s.d. to 0-10V:
.5.d.

£26.35.0d. complete with 24-page Handbook.
MODEL AG-9U (in Kit Form) £19 3s. 0d.

MODEL O.S. I/F
New Low Priced Service

OSCILLOSCOPE

PLEASE SEND CASH WITH YOUR ORDER NOW OR ASK FOR ILLUS-
TRATED LEAFLETS TODAY stating instruments in which you are interested.

SOLE DISTRIBUTORS for

(The Largest Stockists of specialised TV Replacements in /i
Great Britain)

}
138 Lewisham Way, New Cross, London, S.E.14.
TiDeway 6666 Day and Night Service: TiDeway 6668

n:l:.;:ic - 1)1;\7}88 zl:a]l‘veTCgmlplgxlle:rIl’(l: 2-ECF8(I). ZEEfso'd l-)ECC82. 1-EZ80,
v a .R. Tube 1- or equivalent (22in. dia.).
DIRECT T.V. REPLACEMENTS LTD. | /l Power Requirements, 200-250 volts, ‘40-60 c/s. A.C. 40 watts

This is an ideal light and compact
portable ’scope for the serviceman,
the overall dimensions being 5in. x
8in. x 144in. long at a weight of 104 lbs.

Specification

Time Base 10 c¢fs. to 100- Kc/s. and 50 ¢fs. sine wave sweep.
X amp. Sensitivity 1 V/em at 1 Kc¢/s. Calibration 1 v., 10 v.
and 50 v, peak to peak available on front panel.

(fused).

£26. 7s. 6d. plus carriage
MODEL 0.S.1 (in Kit Form) £18. 19s. 6d.
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TRADE MARK
*Trade Mark of
A-MP Incorporated, U.S.A.
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FROM (L T0 IV

The A-MP range of over 15,000 solderless

wiring devices covers every requirement of
electronics, whether the current to be carried is
rated in micro-amps or megamps.

A-MP solderless terminals and methods of
joining wire provide the excellent electrical
and mechanical properties conducive to high
efficiency, reliability and ease of servicing.

Countless numbers are already used as
standard fitments on electronic equipment
all over the world.

British manufacturers of electronic equipment
using A-MP terminations include:

Bell Punch Co. Ltd. .

British insulated Caliender’s Cables’ Ltd
Burroughs Adding Machine Ltd

Cable & Wireless Ltd

Collaro Lti

Cossor Radio & Television Ltd

Decca Co. Ltd

Dictaphone Co. Ltd

E. K. Cole Ltd

Electric & Musical Industries Ltd
EHiott Brothers (London) Ltd
Ferguson Radio Corporation Ltd
G..P.0.

Hilger & Watts Ltd

Honeywell Controls Ltd

International Computors and Tabulators Ltd
Leo Computers Ltd

Marconi’s Wireless Telegraph Co. Ltd
National Cash Register Co. Ltd
Panellit Ltd

Plessey Co. Ltd.

Pye Telecommunications Ltd

Reliance (Cords & Gables) Ltd

Siemens Edison Swan Ltd

Solartron Research & Development Ltd
Sperry Gyroscope Co. Ltd.

S. Smith & Sons (England) Ltd

WRITE NOW ABOUT THE CREATIVE APPROACH TO BETTER WIRING

AIRCRAFT-MARINE PRODUCTS (GT. BRITAIN) LTD.

Head Office : Dept. 15, AMPLO HOUSE, 87/89 SAFFRON HILL, LONDON, E.C.I.
Tel : CHAncery 2902 (7 lines). Cables: AMPLO LONDON TELEX. Telex. 23513.

Works : Scottish Industrial Estate, Port Glasgow, Scotland.

SOUTH AFRICA ; DISTRIBUTOR : E. S. MOWAT 4 SONS (PTY) LTD. $1:57, MILNE STREET, P.O. BOX 437, DURBAN, NATAL, SOUTH AFRICA

AUSTRALIA: MANUFACTURING COMPANY: AIRCRAFT-MARINE PROOUCTS: (AUSTRALIA) PTY. LTD. BOX 78 P.O. AUBURN, N.5.W., AUSTRALIA
DISTRIBUTOR: GREENDALE ENGINEERING AND CABLES PTY. LTD. 43-5t NELSON STREET, ANNANDALE, N.S.W. AUSTRALIA

ASSOCIATED COMPANIES IN; U.S.A., wl')l. HOLLAND, FRANCE, GERMANY, ITALY, JAPAN AND RUERTO RICO

AP 125
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Technical Editor:
R. E. COOKE, B.Sc. (Eng.)

PRICE 10s 6d (115 6d post paid)

Published on the I15th December, 1959, 7,000
copies had been sold and dispatched by the end
of February, 1960.

Here are a few reactions . . . .

Handbook

b Mmakes
the _balancas sciint and

i Stereo which jg ¢4 o chac,f:: dnetd of
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Lhave RO . about sterco somactld
b az‘i‘s‘ indeed 2 c\;a
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?kl\‘esr'efore a “must -

Other Books by G. A. Briggs still available :
LOUDSPEAKERS Sth Edition  19s. 6d. (20s, 9d. post paid)
SOUND REPRODUCTION 17s. 6d. (18s. 6d. post paid)
PIANOS, PIANISTS & SONICS 10s. éd. (11s. 6d. post paid)

Available from many radio dealers and booksellers 8
but in case of difficuity direct from

WI’] ar‘ed a'e Tel: Idle 1235/6

WIRELESS WORKS LTD| Winsiel .
IDLE BRADFORD YORKS | Bradiord

JuNE, 1960

KEYSWITCH
‘ RELAys ensure

foolproof contact

Versatile and reliable, Keyswitch relays
set the standard for design robustness,
sensitivity and extremely efficient opera-
tion—even under the most hazardous
operating conditions.

ALL TYPES
OF RELAYS

DELIVERY-
EX-WORKS

The relay illusirated above has been built for
heavy and light duty performance. Ir incorpor-
ates 15 amp. Micro Switch, 5 amp. Mereury
Switch and Standard 0.3 to 8 amp. conacts.

RELAYS FOR ALL PURPOSES can be
supplied to customers’ requirements. For—
AUTOMATION,
COMPUTERS,
BATCH COUNTING & PHOTO-ELECTRICS,
TELEPHONY & INTERCOM. SYSTEMS,
AUTO-TIMING & AUTOMATIC SIGNALS,
MOTOR & MACHINERY CONTROL,
CURRENT & VOLTAGE REGULATIONS, etc.
Extremely advantageous

quotations can be offered
for quantity orders.

CONTACT

KEYSWITCH

SALES MANAGER

FOR IMMEDIATE DIRECT SUPPLY

2 Irongate Wharf Road, Praed Street, London, W.2
Tel. PADdington 2231

Contractors to Home & Overseas Governments & H.M.Crown Agents
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Westminster Bank uses
Pye Television

' The Pye Industrial TV Division, a member of the Pye Instrument Group, has
supplied all the television equipment to the Westminster Bank for the first

' inter-branch TV network. The new system which makes centralised book-
keeping possible has been brought about by the closest co-operation with the

e GPO who have supplied Post Office lines to carry the signals. The illustration

shows a customer checking his banking account.

The Pye Instrument Group consists of: Pye Atomics Division, Pye Industrial Television Division, Faraday Electronic Instruments L.,
Labgear Ltd., W.G. Pye & Co. Ltd., Pye Telecommunications Ltd., Unicam Instruments Ltd., W. Bryan Savage Ltd.,W.Watson & Sons Ltd.
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FIST MICROPHONE

Moulded in Nylon, this attractively
designed unit is weatherproof and almost
indestructible under the most adverse
conditions. It has a positive action
Double Pole Changeover Switch, and
is available with either Carbon or Electro-
magnetic Transmitter. When fitted with
the E/M Inset it also operates as a Receiver.
for use on Mobile Radio, Walkie-Talkie
Police Motor-Cycle Wireless, etc.

WIRELESS WORLD JuNE, 1960

We proudly draw attention to our newly
designed FIST MICROPHONE and UNI-
VERSAL HANDSET, which find applica-
tions everywhere where quality, toughness
and serviceability are major factors.

UNIVERSAL HANDSET

Moulded in Propionate—one of the
toughesc plastic materials ever pro-
duced, this beautifully styled, robust
and lightweight instrument is de-
signed to accommodate any known
Transmitter or Receiver Inset. Built-
in Double Pole Changeover Switch
is also available. Standard Insets:
Moving Coil, Electro-magnetic, Single
Carbon and Double Button Carbon.
For use on Radio Stations, Mobile
Radio.  Walkie-Talkie, Police Car-
Radio, etc.

Handsets; Microphones; Headsets; Headsets with Boom Microphone;

Details of all S. G. Brown

Headsets with Throat Microphone; Transmitter Insets; Receiver Insets;

products sent on request. Hospital Headphones and Pillowphones; High Fidelity Headphones:

LTD.

SHAKESPEARE STREET ¢ WATFORD e HERTS

Telephone: Watford 27241

(Established 1935)

We offer only first-class material at the most attractive prices and with prompt

delivery. Careful packing, S8atisfaction assured. Prices nett.

INDUCTION MOTORS (B.T.H.). 1/30th H.P., shaded pole. 230/250 v. A.C., 1,27d

=4 p m Body approx. 4 x 4in., shaft lin. proj., 5/16in. dia. This is & very flne and

ual offer or brand new unlta, 85/~ (des. 2/6).

ROTARY INSTRUMENT SWITCHES (poslblve stud type). 1-pole, 9-way, 8-amp.

AC. switching, 2iin. dia., $ln. shaft. 5/6 d.).

SUPERB INSTRUMENT O FFER., Brand nen poruthle laboratory Voitmetera by

famous British ruakers, tirst-grade mfiron A.C./D.C. 0/160 volts with 8in. mirror

scale. Basic meter 10 mA. deflection—easily converted for malus measurements.

In wooden case 94 x 8} x 34in. with carrying handle. Current list price approx.,

£14. Limited supply in sealed cartons ex-Govt. at only £5/15/- each (des. 3/6).

OPEBAT!ON COUI%‘ERS (mechanicaly= Continuous rotary action countlng up

to 6,000, with 1/10tb indicator. One rev. per digit. Counting forwards and back-

wards. Size 3} x 1Hn. sqa., 28/6 (despatch 1/-).

SUPPLY METERS (Kllowatt hour), 200/250 v. 50 ¢/s. Usual §-index dial reading

from 1/10Uth unit. Loading § amps. L.R. (suitable for 10 amp. load). These are

Brand New, at zero, simple to instal. 39/6 (despa,bch 3/6).

UNISELECTOR SWITCHES. New miniature model. Two banks of ten plus home

contacts. 30 obms coil (24 v.), 22/6 (despatch 2/-).

SHADED POLE MOTORS, 200/250 v. A.C. (8cophony), 1,200 r.p.m. Sujtable for

fans, stirrers, etc., quiet running—no interference. 4in. long by 2¢in. dia. 8haft

proj. l\n $in. ia.. 21/~ (despatch 1/6).

SYNCHRONOUS ELECTRIO CLOCK MOVEMENTS. 200/250v.500/s,  Fitted with

spindles for hours, minutes and seconds hande. Self-starting, central hole fixing.
ia. 24in., depth behind dial only lin. Very latest model. ith dust caver, 29/6

{despatch 1/6). Sets of three hands to fit, In good style, for 5/7In. dlal, 2/6 set, or

/6 &
SYNCHRONOUS TIMER MOTORS (Bangamo) 200/250 v. 50 o/s. Self-starting,
2In. dia. by 1}in. deep.-1 r.p.m.. 1 r.p.h. and 12 r.p.., any one 37/6 (des. 1/-). Also
{ugh B%rlque wodel (G E.C) 6 1. p.m., §7/@ (des. 1/-). These are suitable for display
urntables.
SYNCHRONOUS TIME SWITCHES for pre-set switching opera-
tions on 200/250 v. 50 ofs. Providm‘s up to 3 on-off opemuous per 24 hours at sny
chosen times, with day-omltting device (use optional). Capacity 20 amps. Com
pactly housed 4in. dia., S{rln. deep. With tull instructions. 65/8/6 (despat.ch 2/6)
Also 8mith's Relyon Twin-clrcuit , 20-amp. switchin, é £7/8/- (des. 2/6).
HIGH SPEED MOTORS (Delco). lllOzh H P. 200/250 v. A.C./D.C.. 10,000 r.p.m.
Body 44in. by 3fn. with }in. shaft prof. 1iin. Made for spin drlers and Ideal for
drills, sanders, mixers, etc. New. 47/6 (despatch 2/-).
EXTRACTOR FANS. A very popular line. Well-made units at much lower than
normal prices. 200/250 v. A.C. Induction motor, siient _running, no lnberference
With mounting frame and back grille, ready for eas; 4 ‘With 8in. i
(10in. overall dia.}, 200 C.F. M., £5/5/-. 10in. impeller (12in. overall). 240 C.F.M.,
£5/12/6 Also minor model, 8in. overall dia.. 75 C.F.M., £4/12/6 (despatch sny

COMPLETE SEWING MACHINE MOTOR OUTFITS. No better job obtainable at
any price. 200/250 v. A.C./D.C. Fltted latest radio/T.V. suppressors. Comprising
motor with fixing bracket, foot control and switch, needis light with switch. belt,
etc., and Instructions for easy fixing to ANY machine. The complete outfit st.lll
£8/15/- (despateh 3/-).

M. R. SUPPLIES, Ltd.,68 New Oxford Street, London, W.C.1
(Telephone: MUSeum 2958)

—M.R. SUPPLIES, LTD.——

EDDYSTONE COMMUNICATION RECEIVERS

Model 840A illustrated
STATUTORY TERMS

HIRE PURCHASE TERMS

Model Cash Deposit 12 Monthly 24 Monthly
No. Price Payments Payments
870 £33 £6/12/0 £2/6/3 £1/4/3
840A £55 £11/0/0 £3/18/9 £2/1/3
888A £110 £22/0/0 £1/17‘{6 £4/0/8
680X £120 £24/0/0 £8/8/ £4/8/0

Carriage paid per passenger train.
These sets are the choice of the discerning professional and amateur
users. Descriptive literature gladly forwarded.

The
Eddystone
Specialists

SERVICES LTD.

51 COUNTY ROAD, LIVERPOOL 4
Telephone: AINTREE 445 ESTAB, 1935
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5LHunts new W97/1 ‘Thermetic’
Metallised Paper Capacitor
has one end of the tube
closed and the other sealed
with a positive seal, of special
‘Thermetic’ compound.
With one termination connected
to the case it is ideal for RF
decoupling positions.

W97/1 can be supplied also with %////;/?

7

a plastic insulating cover.

HUNTS NEW WS7/1 RANGE

Temperature for working, -56°C to +100°C
Range for storage, -100°C to +100°C

Humidity Class H2

0.500 x 0.180 Inches to
Dimensions 0.610 x 0.260 inches

At250vDCWkg,0.002 100.05 wF
Capacitances At500vDCWkg,0.0004 100.01 uF »
At750v D CWkg, 0.00005t00.0004xF e S

Actual Size

A. H. HUNT {Capacitors) Ltd., Bendon Valley, Garratt Lane, Wandsworth, S.W.18. VANdyke 6454

MAKERS OF CAPACITORS FOR ALL ELECTRONIC, RADIO and TELEVISION
EQUIPMENT * POWER FACTOR IMPROVEMENT * CAPACITOR MOTORS *
PHASE SPLITTING - H.F. and R.F, HEATING * TELEPHONE INSTALLATIONS
IGNITION and INTERFERENCE SUPPRESSION

Faclorles also in Essex, Surrey and North Wales.
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CO-AXIAL

BALUN
sw I TC H E Wide nd Transformers

TYPE RS. -

Introducing Hatfield’s
new range of co-axial

switches, designed for
efficient selective
switching of R.F.
signals with the

minimum of

e
mismatching.
LOOk Bt thIS I % Twenty-six standard types in Y% Choice of 6 balanced output
Speciﬁcation s regular production. impedances from 50 to 600
I % Choice of 50 or 75 ohm ohms.'
Y% TypeRS11, eleven ways spaced 30°. Y% Can besupplied with approved l unbalanced input. * Iv;‘sern;ndgoss never greater
% Type R36, six ways spaced 60°. sockets. % Two basic frequency ranges, Ui i
S.W.R. not greater than 1.5 at % Rhodium tipped contacts. 13(&% l;:l:/s/ to' 100 Mcfs.; 3 to % tB;Ianczeo ;abuo always better
.W.R. . b a .
500 Piefs Y Overall dimensions: 33" x 13”. S o

% Standard sockets Belling & Lee type L.604/S. % Other types up to 1,000 Mc/s available.

Y% Send for our new Catalogue, which shows details of SEND TO-DAY FOR DESCRIPTIVE LEAELETS!
co-axial switches, attenuators and other items.

HATFIELD INSTRUMENTS LTD BALUN LIMITED
CRAWLEY ROAD, - HORSHAM - SUSSEX ‘- HORSHAM 3232/3

BROOKES (. stals

mean

DEPENDABLE

frequency
control

Ilustrated left is a Type M

Crystal Unit from a range

covering 8 Mc/fs to 17 Mc/s.

® Frequency 12,500 kcfs.

e Hermetically sealed
metal can.

@ Frequency tolerance
0.01% of mnominal at
20°C., or better for
special applications.

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.,
r"'j Suppliers to Ministry of Supply, Home Office, B.B.C., etc,
LASSELL STREET, GREENWICH, S.E.10 W' oy —

Telephone : GREenwich 1828 . « "
BROOKES Grams: Xuals, London. S.E.10. Cables: Xtals, London delivered abs°|Utely by el

»”



TUNE, 1960 WIRELESS WORLD

The Ferranti.

S DIGIT VOL'I'VMETER

"T'yvpre ID1O1L

The need for instruments capable of measuring
voltages with a high degree of accuracy and with a fast
reading time has long been apparent. The Ferranti 3 digit
voltmeter has been developed to meet this requirement.
The advantages of this precision instrument will undoubt-
edly prove attractive to those engaged in the fields of
automatic testing and monitoring, analogue to digital
conversion, calibration of moving pointer instruments and
many.similar applications.

Special Features

Automatic Ranging and Polarity
High Accuracy and Resolution
Fast Reading Time

Complete Reliability

SPECIFICATION

Displa Three digit plus automatic polarity Indication
play git p P ty
and automatic decimal placement.

D.C. Volts in 3 ranges
Automatic 0.0i — 999V
Ranges 10,0 —999 V
100V — 99% V

Accuracy  0.19% of fuil scale reading on any range.
Average Reading Time 0.7 seconds.

Input Impedance at Balance 10 Megohms.

Input 110 — 250V A.C.50—60 cfs 50W.
Weight 50 Ibs. approximately.

Style Bench cabinet 17” x 13" x 10;” high with
optional brackets for standard rack mounting.

In view of continuing development, the right is reserved to alter
the specification or deslgn of this instrument.

FERRANTI LTD - FERRY ROAD - EDINBURGH 5§

Telephone: DEAn 1211

ES/Te4
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RADIO ‘ TELEVISION ' TRANSMITTING & INDUSTRIAL TUBES

ALL TUBES OF BEST BRITISH
AND CONTINENTAL CURRENT
PRODUCTION, BRANDED AND
BOXED “WALRAD"

LOWEST

PHOENIX HOUSE

Telephone:
GERrard 0522-3

* QADIO -
WALRAD

“w, TUBE _a

LEADING BRITISH MANU- §
FACTURERS’ PRODUCTION

ALSO  AVAILABLE
THEIR OWN BRAND & BOXES

HIGHEST
QUALITY

WITH

ALSO IN STOCK
LARGE RANGE OF |
AMERICAN  TYPES

WALMORE ELECTRONICS LTD.
* 19-23 OXFORD STREET -

Cables:
VALVEXPOR-LONDON

LONDON - Wi

Telex:
LONDON 28752

Dhman Sere

Elegance coupled with outstanding performance have already
earned an enviable reputation for the Chapman 305 Control Unit
(ilustrated above) and 305 Power Amplifier.

Y 8 watts per channel at 0.1%. )
¥ Direct from Tape Head CCIR.
¥ Any low output magnetic P/U RIAA.
¥ Distortion ncgligible all levels.
Spare power for Tuner.
v Main Amplifier only 12 X7 X 5in.
¥ Separate balance control.
¥ Elegant in black and gold.
% For shelf or cabinet mounting.

305 Control Unit 18 gns. 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~ BUCKS.
~Telephone : High Wy be 2474

GILSON TRANSFORMERS

Provide a first-class service to manufac-
turers of electronic valve or transistor
operated equipment for

AUTOMATION
INSTRUMENTATION
COMMUNICATIONS

OUR AUDIO
TRANSFORMERS
are used for RECORDING
and BROADCASTING F.M.
and TELEVISION
PROGRAMMES

Their use in receiving
equipment will complete
Ll the chain to the satis-

* faction of the most dis-

criminating listeners.

Our new list showing sizes, styles, specifica-
tions and prices of a very popular range of
output and mains transformers is now
available.

R. F. GILSON LTD. ) isliSeoRGE s Road,
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the stuff!

MS4 ? Extraordinary sort of name.

Still it's extraordinary sort of stuff—a non-
melting, highly water-repellent silicone
grease with excellent dielectric properties
and a working temperature range of —50°
to -+200°C. Extraordinarily good for lubri-
cating, protecting and sealing disconnect-
able plugs and sockets, cable harnesses,
ignition circuits, for maintaining high
surface resistivity in wet conditions, for
lubricating turret tuners and preventing
‘leakage' around the anode caps of CRT's
—in fact for so many uses that we cannot
possibly list them all here. Why not write
in for our special brochure on MS4?

MS4 Siliconelnsulating Compound
For full information, write or ’phone the
nearest branch office of Midland Silicones
or any of the following distributors:
BRITISH CENTRAL ELECTRICAL CO
LTD 6 & 8 Rosebery Avenue, London, E.C.1
Tel: Terminus 3666 Also at Britlcent House,
Addlewell Lane, Yeovil

CASELCO LTD Midland Works, Canal Road,
Leeds 12. Tel: 630551

DIRECT TV REPLACEMENTS LTD

138 Lewisham Way, New Cross, London, 8.E.14
Tel: Tideway 6666

ELECTRICAL TRADES SUPPLY LTD
Loveday St., Birmingham 4. Te/: Aston Cross 5671
T J GRAINGER & CO LTD 9-13 St. James
Street, Newcastle-upon-Tyne 1

Tel: Newcastle 24552

HOLIDAY & HEMMERDINGER LTD

71 Ardwick Green North, Manchester 12

Tel: Ardwick 6366

R D TAYLOR & CO LTD 9 Lynedoch Street,
Glasgow C3. Tel/: Douglas 1202-3-4

MIDLAND SILICONES LTD

( Associated with Albright & Wilson Ltd and Dow Corning Corporation)

first in British Silicones

68 KNIGHTSBRIDGE - LONDON - SW1 - TELEPHONE: KNIGHTSBRIDGE 7801

Area Sales Offices: Birmingham, Glasgow, Leeds, London, Manchester.

Agents in many countries.
MSE 8
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Soldering Iron

heats up from cold
in [] seconds

Designed on an entirely Length, 107;

new principle, this light- weight, 3% ozs.

weight, versatile iron is For best results

eminently suitable for with this iron

soldering operations in the

use ENTHOVEN
radio, television, electronic SUPERSPEED
fmd telc?commumcatlon CORED SOLDER
industries. For test bench and ALUMINIUM

and maintenance work it is
by far the most efficient and
economical soldering

CORED SOLDER

iron ever designed.

—

Activated by light thumb pressure on
the switch ring. When pressure is
released, current is automatically
switched offi—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 main-
tenance—at negligible cost;
shows lowest operating
cests over a period.

2% % %

LIST PRICES

TRON 39/6
TRANSFORMER 35/6

All prices and trade dis-
counts subject to revision

ENTHOVEN SOLDERS LTD.
(Industrial Equipment Division)
Sales Office & Works :

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

Head Office :

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

WIRELESS WORLD
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LIGHT
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 ora bonded P.V.C.foil. Because they mould easily and
accurately, we can produce quitelarge and complex forms atlow cost.

We make television receiver cabinets and backs —clock cases
— and if you examine its possibilities — your new products.

- fihreform =

fibrous
l Fibre Form Ltd

plastic
Garratt Mills Trewint St Earlsfield London SW18 Wimbledon 3946
‘ Midland Factory: Lower Gornal Nr.Dudley Worcs Sedgley 2766

_Mechanical Relay Latch

| FOR aﬁ@
P.0.TYPE 7
/ /

3000

This latching device
enables the P.O.
3000 type relay to be
held in the closed
position when the
coil is de-energised
and wuntil manually
released.

Does not impair the

(oePT'W)

3\

versatility of the
contact arrange-
ments, nor affect the
normal mounting
position. Hiustrations
PS show 3000 Type Relay
fitted with ** Remote "’ or
WILL TRIP *“ Local'" release latch.
AND HOLD  giryeR TYPE CAN BE FITTED TO YOUR
ON A.C. EXISTING 3000 TYPE RELAYS IN A
IMPULSE MATTER OF MINUTES.

Please send for illustrated leaflet
RELAYS, UNISELECTORS. KEY SWITCHES TO SPECIFICATION.

TUDOR PLACE ,LONDON, W, |
TELEPHONES MUSEUM 7360

LANGHAM Gé?l
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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.

S IN
pstre 42

vt

sTyiora
4G
5

¥
LR

Write for a price list and see how
the new figures can benefit

your current design work.

Quantity production of these two

éemicanducfarf Limited

CHENEY MANOR - SWINDON - WILTSHIRE

Telephone: Swindon 6421
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NEW METERS

NEW MINIATURE NEW CONTEMPORARY METERS
EDGEWISE METER

A completely néw range
of modern style Panel
Meters in  2in.—6in.
mouldings incorporating
our well established
centre pole movement of
extreme robustness.
Cases availrble in various
A new miniature Edgewise Meter Model 220 occupying colours :sensitivities from
approximately one quarter panel area compared with 5 microamps. Vel"Y com-
meters having equivalent scale lengths. Transparent petitive prices,

case provides shadowless readings and design of the

mouldings allows room for seif contained circuitry

§nd components. .Qur.centre pole movement Is * OPEN SCALES
incorporated, providing inherent magnetic shielding,

allowing meters to be mounted in close proximity. * HIGH SENSITIVITY
Comparative readings can be obtained by mounting * MODERN DESIGN

two Edgewise Meters next to each other.

We also manufacture a wide range of Electronic Equipment including: Valve Testers; Oscillo-
* MAXIMUM READABILITY scopes; Generators; Valve Volt Meters; Wobbulators; Audio Generators; Bridges; etc., e;s well as
* MINIMUM PANEL SPACE a wide selection of Panel Meters incorporating our robust centre pole movement. See the complete

range of Taylor equipment on Stand P.655 at the 1,E.A. exhibition at Olympia from May 23rd to
% LIGHT WEIGHT zath, | yor eaup yme i

Werite for detalls to :

TAYLOR ELECTRICAL INSTRUMENTS LIMITED

MONTROSE AVENUE, SLOUGH, BUCKS. Telephone : Slough 21381 Cables : Taylins, Slough

O\,e»

\L‘(‘

AN EXCELLENT RANGE OF
MOULDINGS FROM STOCK

Embellished types for Instrument types for
domestic equipment modern apparatus

AND VIBRATOR MODELS

available for operating practically any-
_ thing—from an electric shaver to a
s television—from battery or DT Mains

;i 1 supply

Dept. WW/C . Browells Lane .
Middlesex Feltham 4242

London Office:

57 Fortess Rd., N.W.5 GULliver 5165

WE ARE ACTUAL IMPORTERS of the popular
“Pekalit* range and maintain adequate stocks
of the more widely used patterns

» vin bl HAnch.
it i

UNCLES BLISS & CO., LTD.

CHERRY ORCHARD RD, EAST CROYDON, SURREY:
TELEPHONE: CROYDON 3379/6390 I
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ILE.A. Exhibition, 23rd—28th May, 1960
Olympia, London

Silicon power transistors and trinistors for control and
power applications in a.c. and d.c. circuits.

Silicon diodes with outputs ranging from a few milli-
amperes to hundreds of amperes at up to 1000 volts p.i.v.

Low priced miniaturised selenium assembles using double—
or quadruple—voltage elements for control circuitry.

Low self capacitance selenium rectifiers for gating circuits.

Wiite for details to Dept. W.W.6 Rectifier Division,
WESTINGHOUSE BRAKE AND SIGNAL CO. LTD.
82 York Way, King's Cross, London, N.1. TERminus 6432
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BOTH TYPES HAVE 3 PIN SHORTING PLUGS
FOR ADIJUSTING SIMULTANEOUSLY 2
TRANSFORMERS CONNECTED IN PARALLEL.

MARKINGS TO CUSTOMERS’ REQUIREMENTS.
BVS/4 MOULDED IN BLACK P.F. BLACK ESCUTCHEON MARKED IN WHITE.
XVS/6 MOULDED IN NATURAL COLOUR NYLON LOADED P.F. MARKED IN WHITE.

Send for full details to :—

THE MSMURDO INSTRUMENT CO LTD. ASHTEAD, SURREY. Tel: Ashtead 340I.

5645

FLASH AND INSULATION TESTER
' s TYPE

Checking Multicore Cables such as are used
extensively in aircraft, marine and similar installa-
tions is easily accomplished with the equipment
made by Kenure, Holt Electronics Ltd.

By means of specially designed switches a flash
test and/or insulation check may be applied between
any one isolated conductor when all other con-
ductors are connected to the metal shell (earth).
Facilities for flash testing of components such as
coils, transformers, condensers, etc., are also
provided.

KENURE, HOLT ELECTRONICS LTD.
BOYN VALLEY ROAD, MAIDENHEAD

BERKSHIRE

Telephone Maidenhead 5331-2-3

lOmalgane

SUPREME AMONG SOLDERS

Grey & Marten make solders
specifically for the Radio, Tele-
vision and Electronic industries.
Amalgam ‘Resinact’ Cored
Solder with specially activated
resin flux, to specification DTD
599, and B.S.441.

Amalgam P.C. Alloys for dip-
tinning printed . circuits (free
service for checking analyses of
metal in customers’ baths).
Amalgam Fusible Alloys made
in all forms, for all uses. Fully
approvedA.1.D.,C.1.A.,G.P.O.,
I.R.C.S.C. and M.O.S.

S .ﬂ" :—»’ : 50 1

ESTABLISHED 1833 LTD.

CITY LEAD WORKS, SOUTHWARK BRIDGE, S.E.l

Telephone: HOP 0414 Telegrams: Amalgam, Sedist, London
and at Birmingham, Manchester and Ipswich
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Resistor Pack

for the laboratory
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Each pack is clearly marked with the resistor
value and a plastic shield protects the contents.
To select a resistor, slide out the pack. No

more rummaging through dusty boxes, no
more cleaning of wire ends, the handy-6 pack
keeps your resistors clean, tidy and accessible.

Obtainable in all 33 standard values.

The Handy Pack contains 6 super
quality resistors and gives you...

% Easy identification
% Easy selection

% Factory-clean with straight,
tinned wire ends

% Tear-off tab for easy
re-ordering

DIUBIIMER

Stand K461 LE.A. Exhibition
Olympla

DUBILIER CONDENSER GO. (1925) LTD,
Ducon Works, Victoria Road, N. Acton, London, W.3

Tel: ACOm 2241. Grams: Hivoltcon London Telex
Telex: 25373 Cables: Hivoltcon London
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MOTE

3 SPEED

TAPE DECK

Incorporating many new features and a greater
frequency response

Now restyled in two tones of
grey—you must see the new,
attractive Motek K.10,

Frequency response better
than 40 ¢/s.—12,000 c/s at 7.5in.
per sec. with extremely low hum
pick-up.

Y Enlarged drive wheel on the
rev. counter ensures accurate
tape positioning.

Please send for brochure of
K.l0.

MODERIN
TECEHNIQUES

Wedmore Street, London, N.I9. Tel: ARChway 3114

More and more manufacturers are installing Motek Tape Décks in
their recorders. l

WIRELESS WORLD
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When it’s

LELLIOTT)

—it’s accurate

(Even when the
barrel diameter
is only 2 inches)

Absolute functional accuracy—regardless of the size! This is
why Elliott’s well-known 3}in. and 2}in. barrel diameter
Miniature Instruments have won the confidence of radio
and television engineers. Now Elliott’s have taken another
forward step in instrument miniaturization—the ELLIOTT
2-IN. BARREL. MINIATURE INSTRUMENT. Like
its two forerunners, this new model offers high sensitivity,
extreme robustness and competitive prices. These are the
only instruments of their kind available and . . . whatever
the size . . . Elliott-accuracy is assured!

All instruments to K113 fixing dimensions and B.S.S. Accuracy
Specification.

Electrical Measurement Division

ELLIOTT BROTHERS (LONDON) LIMITED
Century Works, S.E.13. (Tideway 1271)
A Member of the Elliott-Automation Group.

MINIATURE ELECTRIC BULBS
FROM 1V to 50V
IN SIZES FROM 4.5mm to 18mm DIAMETER

After nearly 30 years of specialising solely
in the production of Miniature Electric
Lamps, we have accumulated a store of
information that is freely available to the
Electronics Industry. You are invited to
write or phone us for any information you
may require about Miniature or Sub Mini-
ature Filament Lamps for use in existing
or new projects.

VITALITY BULBS LTD.
Neville Place, Wood Green, London, N.22, 'Phone: BOWes Park 0016

A. C. SOLENOID TYPE SBM
=

Now fitted with
stainless steel guides—
six times the life
Continuous 3% 1bs. at 1”
Instantaneous to 16 lbs.

Smaller sizes available

Also—Transformers to
7kVA 3 phase

R. A. WEBBER LTD.

18 FOREST ROAD, KINGSWOOD, BRISTOL. PHONE 67-4065




JuNE, 1960 WIRELESS WORLD

Terephthalie
Acid

Ethylene
Glycol

POLYETHYLENE
TEREPHTHALATE

Muminium,
Wire,etc.

e

SUFLEX

POLYESTER CAPACITORS

POLYCGAPS

Reg. Trade mark

SUFLEX LIMITED
BILTON HOUSE - 54-58

UXBRIDGE ROAD * LONDON * W.5
Telephone : EALING 7733

DIMENSIONS
Capacity  Voltage - Length
01 mfd 350 28mm.

*02 mid o 28mm.

T 03 mfd . 28mm.
otmid ., 2mm.
GCHARACTERISTICS 05 mfd o 28mm.
0-10 mfd . 3Tmm,

Maximum operating temperature

; Insulation Resistance 100,000 M 2
‘ Sealing............Jess than § % capacity
change after severe climatic tests.
*‘«% Power factor (25°C.).......less

LN than ‘01,

oo

Tmm,
8mm.
Smm.
Timm,
12mm,
13mm,

93
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The new Redifon 6.420 anticipates. your requirements far beyond tomorrow

o In its basic form the G.420 with a frequency range
of 1.5—30 Mc/s has an output of 1.5 KW. CW. and
500 watt AM. Manual tuning.

1.5 KW. P.E.P. SSB, is now provided in addition to
1.5 KW. CW. and 500 watt AM. Manual tuning.

9 Two or fourchannel ISB is provided by the addition
of further units.

@) PUSH BUTTON SELECTION of the

eight spot frequencies is now
introduced.

HIGH SPEED AUTOMATIC
TUNING of the selected frequency
can be added either in the factory or
on site,

REMOTE CONTROL AUTOMATIC

TUNING by land line or radio can be
introduced.

The subsequent stages can be accommodated in the basic G.420 Transmitter at

any time to suit individual requirements.

Y Y Hedifon

REDIFON LIMITED
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ES
another
great
advance
In
Transmitter
design |

For further information please write to Redifon Limited.

6.420 SSB/ISB TRANSMITTERS

Communications Sales Division, Broomhill Road, London, S.W. 8. I Phone VANdyke 7281

A Manufacturing Company in the Rediffusion Group.
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¥, MICROWA

Portable

TV Links

Brief Specification
Frequency Range 6875—7425 Mc/s.

R.F. Power Output [ watt. Under favourablesiting con-
ditions a transmission distance of
50 miles or more can be obtalned.

Vision Signal-to-Noise Ratio 59dB (weighted)assuming standard
70dB path loss.

BY APPOINTMENT
TO HRH. DUKE OF EDINBURGH
SUPPLIERS OF
AADIO TELEPHONE EQUIPMENT
PYE TELECOMMUNICATIONS LTD.

Microwave Television
Link Equipment

The Pye PTC Miooo is a trans-
portable long-range Microwave
Television Link. It is suitable for
use with N.T.S.C.,, C.C.LR. or
British 405-line, systems. A sub-
carrier f.m. music link circuit is
incorporated. The equipment can
be operated back-to-back as a de-
modulator repeater for long multi-
stage transmission links.
Transmitter and Receiver, r.f.
wavemeter and intercommunica-
tion circuits are all contained in
four lightweight luggage-type cases.
The parabolic reflectors are of spun
aluminium up to 10 ft. in diameter.
A rack-mounted point-to- point
version of this equipment is
available.

PYE TELECOMMUNICATIONS LIMITED

CAMBRIDGE

Telephone: Teversham 3131

Telegrams: Pyetelecom Cambridge

TA29
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here IS

the answer
to your
filter
problem

No matter how complex or difficult your
filter problem, we can solve it.

Our specialist design team is constantly
engaged in solving difficult filter prob-
lems and developing new circuits employ-
ing the latest crystal and L.C. techniques.

The typical response curve shownillustrates
the exceptional performance of the Carrier-
pass filter type YL 3544, one of a range of
100 kcfs filters primarily intended for single
sideband applications. This filter is remark-
ably compact for its outstanding perform-
ance, being only nine inches long.

If you have a filter problem, just write to
the address below. A wealth of experience
will be at your disposal to provide the
answer.

100

J

=

/
\\ / MULLARD EQUIPMENT LIMITED
Al il M e e 1)
nk Jr 1 Mullard House - Torrington Place - London WCI
| Telephone: LANgham 6633

ATT (db)

8
o

20

[
g98Kofs 100kc/s 1002 Kefs

@ Me64da
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FAR
FROM
DYING

The Giant Torloise—renowned for its longevity.

GET103 Failure Rate is only 0.06% in 1,000 hours!
5,000 GET103 transistors—random samples from regular production—

have been submitted to electrical life test. Up to the end of 1959 only three
catastrophic (inoperative) failures had occurred, indicating a failure rate of 0.06%
per 1,000 hours. Some of these tests continue to run indefinitely, and we

are thus building up life information for periods of many thousands of hours.
Transistors can also show changes in electrical characteristics during life:
gain and leakage currents are the parameters most likely to change, but the
precise operating conditions determine the extent of the changes. Our life tests
show that after an initial ‘‘settling-down'’ period, the subsequent rate

of change in the characteristics of G.E.C. transistors is extremely small,
indicating that they will continue functioning satisfactorily for

tens of thousands of hours.

SEMICONDUCTORS

For full information on these and many other types, please write to:—
G.E.C. Semiconductor Division, School Street, Hazel Grove, Stockport, Cheshire.
Tel: Stepping Hill 3811 or for London Area ring Temple Bar 8000, Ext. 10.
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MAKEIT
GRYSTAL GLEAR

WITH AN
AGOSTEREQ
CARTRIDGE

COSMOCORD LTD WALTHAM CROSS HERTS -

Jung, 1960

The quality of the sound

provided by record players
ok depends on many components

from styli to speakers. But the
vital key to heavenly music

is the cartridge. This is
especially true of stereo, since
the cartridge controls the
separation between the two
sound channels. Acos
stereophonic cartridges are
acknowledged to be amongst
the very best in the world for
performance, reliability and

good value.

AcCOStereo 71-5

A single-sided cartridge for
stereo and mono. Qutput 200
mV at 1.§ cm/sec; frequency re-
ponse 40-12,000 Cfs ; separation
between channels better than
-~15 dB! Ideal for converting
conventional players to stereo.
Fits a number of arms,
including Garrard, Collaro,
B.S.R., B.]. ({£2.12.10incl.
P.T. with diamond stylus.)
ACOStereo 73

Turn-over cartridge for stereo,
LP and 78. Output 25 mV at
1.5 cm/sec.; frequency response
40-12,000 cfs; separation
between: channels better than
-20 dB. Available with choice of
fixings to fit most well-known
arms. (£2.12.10 with sapphire,
£4.8.6 with diamond stylus,
incl. P.T.)

ARE DOING THINGS IN STYLI

TEL: WALTHAM CROSS 25206 (London subscribers please dial WS25206)
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«“ BELLING - LEE ” NOTES
No. 17 of a series :

Fusing

Thank goodness the days of re-
wiring domestic fuses with odd scraps
of wire, or hairpins, have almost gone.
The advent of the ring main system,
with its convenient enclosed car-
tridges, has had something to do with
this. Yet the principle of the bairpin
still persists, due to lack of knowledge
of the requisites of safety and the
dangers involved in ignoring them.
There must be many thousands of
circuits with 13 amp. fuselinks in-
stalled, where 2 amp. should be fitted.

What does it matter? Consider that
old flex under the carpet—quite hal
its conductors have been broken due
to continual trampling, and its
maximum load capacity is now a mere
10 amp. If the appliance at the end
‘“ shorts,” the flex will blow for the
fuse will never have a chance to do
its job. The result may be a hole in
the carpet, or perhaps much worse.
But suppose the appliance becomes
faulty, so that the current increases,
say, to 10 amp. This will not blow
the fuse, but will certainly result in
overheating of the lead, and probably
the appliance. Or an additional load
may be connected by means of an
adaptor, which may also overheat the
lead. Remember that the heat
developed at 10 amp. is 100 times
greater than at 1 amp.—obviously
there is grave risk of fire.

Do not imagine, however, that all
will be made well simply by changing
to a 2 amp. fuselink. There is more
to the science of fusing than a piece of
wire; we shall discuss some of the
factors involved, also different types
and their main characteristics, another
time. Reliability, too, is a most im-
portant factor. A fuse is a protective
device—it may never have to operate
but, if it does, it must be fully func-
tional in order to do its job. Even if
accurately made, will it retain its
characteristics throughout its working
life? We are thinking of such things
as embrittlement of the element.
Designs, too, can be frustrated by the
processes of manufacture, and a cheap,
unbranded fuselink may prove more
costly in the end than a slightly dearer
one from a maker of established
reliability. There is no way of testing
a fuse to ensure it will perform
correctly, except by blowing it. Be
wise and fit the best—you can’t
afford to economize on safety
measures.

Advertisement of
BELLING & LEE LTD.
Great Cambridge Rd.,Enfield, Middx.

WIRELESS WORLD

“BELLING- I.EE”

“From transformers to capacitors,
relays, tuned crystal holders, and
complete circuit units, and now to
the latest art of semi-conductor
devices, hermetically sealed glass-
metal terminals have provided the
answer time and again to the problem
of extending electrical circuits through
regions of pressure differential.
Commencing with the problems associated
with oil-filled transformers in World
War II, “Belling-Lee’ was one of the
pioneering firms in this field of work, which
in some degree is now concerned with

almost every aspect of applied electronic
engineering. Keeping abreast of progress,
types in current production in the Glass Seals
Division include both matched and compression

seals, with single and multiple conductors, and employ

glasses in a range of ten colours for circuit coding purposes, with a

wide variety of finishes for the external metal parts.

These seals are almost invariably engineered to meet a specific application,
so that for economic reasons a minimum production of 10,000 of any
particular type is normally required; this is virtually the only limiting
parameter. Prices and delivery are reasonable—enquiries are welcome.
Why not send us details of your requirements, or write for further particulars ?

Most "'Belling-Lee'’ products are covered by patents
or registered designs or applications

'BELLING & LEE LTD

GREAT CAMBRIDGE ROAD, ENFIELD, MIDDX., ENGLAND
L I —

Regd Telephone : Enfield 3322 - Telegrams: Radiobel, Enfield



102 WIRELESS WORLD JUNE. 1960

fhe ‘Professional’ tape

for the professional user

Magnetic Recording Tape oftering the
highest technical standards. First choice
of leading recording, broadcasting and
television organisations and widely used
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. (Recording Materials Division) Hayes + Middlesex * SOUthall 2468
ES/R/98
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Aspects of design

This is the twenty third of a series of special features dealing with advanced problems in
television and radio circuit design to be published by The Ediswan Mazda Applications
Laboratory. We will be pleased to deal with any questions arising from this or other articles,

the twenty fourth of which will appear in the July 1960 issue.

Last month the conditions for the Class B stage under
quiescent conditions only were considered, but itis also necessary
to ensure that the maximum collector dissipation is not exceeded
under drive conditions, and that thermal runaway does not occur
when the drive is removed.

The maximum collector dissipation per transistor in a matched
Class B stage is given very closely by
E 2

-t e L=— 2 .
Pe= Zi®i+ Ry TR+ R
where R 1, and Re are the lower tolerance limit of the speaker load
and emitter resistor, and I, is the quiescent current
corresponding to the peak junction temperature.

A value is assumed for 1;, and ATj calkulated from
ATj = Pcf + AT amp where @ is the thermal resistance of the
transistor, Putting this value for AT in the expression -

24Tj + R + Re +rm Toeo b 20)

and reducing the value of Vpe in the Vye Ic curve at 20°C by
this amount, the V, I. characteristic at the working junction
temperature (ATj above standard) is obtained. If the initial
estimate for 14 is right, this curve will intersect the load line

Ve=Vpp— Ret B+ DRey o1, — 1, If the curve inter-

mV,

B
sects the load at a lower point, then the value of I, has been
over-estimated, and similarly if the curve intersects the load line
at a higher point the value of I has been underestimated. A few
successive approximations will give the correct value of I and the
corresponding peak junction temperature. It is unnecessary to
draw the whole curve, for (see Fig. 4) if the estimated value of I,
is high, the point (V,Iq) will lie to the right of the load line, and
fiilrlnilarly if it is low the point (V, I,) will be to the left of the load
&

The requirements to be met are that (a) at the highest ambient
temperature, the junction temperature does not exceed the rating
for the transistor given in the data sheets, and, (b), I, is less than
the value of 1. given by the second intersection of the load line
and the V, I characteristic (point B in Fig. 4).

If condition (a) is not met, then the value of R 1 should be
increased to a value at which it is satisfied. If (a) is met, but not
(b), then Ry can be increased, which will decrease the peak
dissipation, and/or Re can be increased, which will principally
affect the slope of the load line and the point of intersection B.
In general, it will be found that the greater audio output will be
obtained when R is made as small as possible, and R 1, is increased
to a safe value. This also has the advantage of giving a better
power gain.

The maximum available power %ut%{lt (collector voltage swing-
1 )
L

ing to zero volts) is given by AR+ R
L e,

EXAMPLE : A class B output stage using an XC131 unit.

The average value of Vye for Ic = 2 mA at 20°C ambient is
170 mV, and the average direct current B at 2 mA is 64. The value
of Ry is made 100Q, and R, is estimated to be 4.7Q. Then

Ve (at2 mA) +% Ro+(8+ I)Re b =170 + 12.5=182.5mV.

With 6 volts across the base potentiometer and R = 51Q, a
value of 1600Q for Ry makes the average value of Vop = 185 mV.
Using 5% resistors the maximum value for Vyp is

204/mV. The,valEknT 2 B 1 B g deriving the expression

ﬂ_*;o—‘} +—ﬂ = 2.2Q, and the
limit value of Jceo is 10 mA at a junction temperature of 65°C
(doubling in value for every 7°C increase in temperature).
The average (V, Ic) curve at a junction temperature of 20°C,
and the limit curve at 55°C ambient are shown in Fig. 5.

for V versus I, is taken as

Associated Electrical Industries Ltd
Radio and Eiectronic Components Division

Technical Service Department

155 Charing Cross Road, London, W.C.2

Tel: GERrard 8660. Grams: Sleswan, Westcent, London
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| (Part2)

If it is considered that the maximum permissible quiescent
current at 55°C, ambient should not exceed 18 mA, the load line
is drawn through the 18 mA point on the V versus I, curve and the
point V = 204 mV on the axis. This line has a slope of 5.6Q.

Putting Ry = 1000, the minimum value of Reis 5.6 —1-%)- =4.2Qs

and if the tolerance for Rc is + 0.5 1, the nominal value becomes
4.7Q. Using a nominal speaker impedance of 25Q with a low
limit of 22Q, the low limit for Re of 4.2Q, and estimating the
quiescent current at the working junction temperature under
drive as 22 mA, the peak collector dissipation is

3

6
% 785 (022)' x 262 = 0.152 watts.

With a thermal resistance of 0.1°C/mW, the temperature rise is

15.2°C. This corresponds to a maximum junction temperature

of 70.2°C. The V, I. curve for this junction temperature

intersects the load line well below the second intersection point,

and so the circuit is thermally stable, and the quiescent current

is 22 mA (which is the estimated value). The maximum nominal
3

power output is =0.51 watts.

SO S
2(25 + 4.7)*

FIG.4.

c

V,I. CURVE FOR JUNCTION
TEMPERATURE AT PEAK
COLLECTOR DISSIPATION

OVER ESTIMATE

Iq

Ny

18 [eoRnecT

79 I NOER ESTIMATE

LiMIT V.1 CURVE
AT HIGHEST AMBIENT TEMPERATURE

FIG.5.
1 {mh)

0 = V AT 55°C AMBIENT

V AT 70°C JUNCTION
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20N
10 |-
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EDISWAN MAZDA XC131 OUTPUT TRANSISTOR

The XCI31 unit consists of a matched pair of germanium
pnp junction transistors, supplied in a special holder designed
to give a low thermal resistance when mounted on a heat sink.
These transistors are intended for use in a Class B Push Pull
Output stage.

TENTATIVE RATINGS AND DATA
Maximum Temperature Ratings (Absolute Values)
Junction Temperature (°C) 75
Storage Temperature (°C) .
Maximum Ratings (Absolute Values for Tamp = 45°C)
Peak or Mean Collector to Base Voltage

(Common Base Circuit) (Volts) —35
Peak or Mean Collector to Emitter Voltage

(Common Emitter Circuit) (Volts) 4 —16
Peak Collector to Emitter Voltage with Base

driven to cut-off (Common Emitter Circuit)

or with Rpe< 500 (Volts)- . —35
Peak or Mean Emitter to Base Voltage (Volts) N 12
Collector Dissipation (mW) (Per Transistor) .. 300

Note : The user must also ensure that operating conditions and
circuit stability are such that thermal runaway cannot occur under
the most adverse conditions likely to be encountered
General Characteristics (Tamp = 25°C
Thermal Resistance per Transistor with Heat Sink (for unit
clamped to a 20 S.W.G. aluminium plate of 12 sq. ins. mxmmuin
0.

area) (°C/mW)

Min. Av. Max.
Collector to Base Leakage Current
(Ver = — 15V, Emitter Open
Circuit) (zA) o= - —10
Collector to Emitter Leakage Current
(Vee = —12V, Base Open Circuit) (vA) — — 250
Static Current Ampliﬁcation (d.c.)
ce = — » Ic = —200 mA).. .. 40 74 —
Base to Emitter Forward Voltage
(Vee = —6V,I. = —2mA) (mV) —138 —158 178
TYPICAL OPERATION
Class B Single Ended Push Pull—Common Emitter
Battery SupFly Voltage (Centre Tapped), + Tt
Total =12 —12
Speaker Load Resxstance (ohms) .. . bol | 25 15
Emitter Stabilising Resistance, per Transistor
(ohms) . .. 47 39
Equivalent d. ¢. Resistance of Base Circuit,
per Transistor i.e. Transformer and Bias
Potentiometer (ohms) . 100 100
No Signal Collector Current per Transxstor,
Average Transistors (mA) .. 28 29
Open Circuit Bias Voltage Requxred Across
Lower Limb of each Potentiometer (mV) 184 184

Maximum Power Output for Less than 10% Total
Harmonic Distortion, Average Transistors (mW) 500 750
Peak Collector Current at Maximum Power

Output (mA) .. 200 317
Peak Base Current at Maximum Power

Output, Average Transistors (mA) .. 2y 5.0
Peak Base Current at Maximum Power

Output, Low Limit Transistors (mA) .. pon._5 9.3

tData given for 25°C ambient, but the circuit conditions will
gwec satisfactory operation up to an ambient temperature of
55°

1tData given for 25°C ambient, but the circuit conditions will
gwe satisfactory operation up to an ambient temperature of
45°C.

TYPICAL CIRCUIT
Class B Single-ended Push Pull—Common Emitter

TRl T J-_
= nRd ik
{
INPUTg

o —
Ry Re ——;
t tt
R 1, (speaker) (ohms) .. .. 25 15
3 (ohms . .. .. 1600 1600
Rz, R4 (ohms bo bo .. 51 51
Re (ohms) 4.740.5 3.940.5

Ilslesxstor tolerances ;{:5% except where stated otherwise.
otes

+This circuit will give satisfactory operation up‘to an ambient
temperature of 55°C.

++This circuit will nge satisfactory operation up to an ambient
temperature of 45°C.

. DIMENSIONS AND BASING

012°

- |
’—*1-5—-
I

VIEW OF LEAD ENDS b

Note.

The lead wires should not be bent close to the glass seal. Solder
should not be applied closer to the seal than 0.375in. and during
the soldering operation a heat sink (e.g. pliers) should be applied
between seal and joint.

100 Recommended screw sizes, Barber-Coleman
Type 1. 6BA for screwing to chassis or 4BA
T R P lAVERAGE for screwing to clip.
©
zZB / o Tentative characteristic curves of
5 i, . Ediswan Mazda Transistor Type XC131.
= w
=t
ER = . . " .
EiE Variation of static current amplification (dc)
2= o Pt MINIMUM with collector current. (Common Emitter
=3 Configuration.)
§§ Curves taken with short duration pulse
o 20 (collector dissipation less than 3mW). Col-
E lecctgr Voltage —1V. Ambient Temperature
% 25
: Note: The minimum curve is typical of
0 =30 — 100 —150 - 200 production spread.

COLLECTOR CURRENT— MILLIAMPS

Associated Electrical Industries Ltd -
Radio and Electronic Components Division

Technical Service Department

155 Charing Cross Road, London, W.C.2

Teli GERrard 8660Q. Grams: Sleswan, Westcent, Londen

EDISWAN

MAZDA CRC 15/56
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Train at home in your spare time

RADIO &TV SERVICING

this new, easy, practical way!

Youwr owdV... BUSINESS...
CAREER. .. OR

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 experi-
ments—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
isneeded 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.

POST TODAY-+FREE brochure ?

To RADIOSTRUCTOR, (Dept. G66) ]
40 RUSSELL STREET, READING, BERKS. et

¢ No Mathematics o Easy Terms

Available e All Test Equipment Supplied

¢ Personal Tuition e Finest Equipment

Please send Brochure
without obligation to:

RADIOSTRUCTOR- 1=

825 We do not employ representatives 6.60

BRITAIN'S LEADING RADIO TRAINING ORGANISATION
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LOW-VOLTAGE Iy

STABILISED / POWER UNIT

TYPE 10

This transistor-stabilised power unit is
L7 particularly suited for applications where a highly
¥ stable d.c. supply is required, and is ideal for use in laboratories.

SPECIFICATION
Nominal Input 238 voits. 50c/s & 8% Stabllity  Tess than 19 change In output voltage affer
Qutput 6 velts to 20 volts full lead run of 5 hours duration,

continuously variable at 0 to 10 amps. mprovement factor
14 volts to 28 volts (5% change [n malns voltage

. compared with resultant change
continuously varlabfe at 0 to 7.5 amps. in d.c. output voltage)  approx, 150:1

: v]unz:jgte rfegltllllaﬂzn - Rating  centinusus
no load to full load) approx. 1.4% Efficiency at full foad  57%

Equivalent Internal resistance tess than 0.05 ohm. Overall dimensions  length 1747, denth 1787,
Output impedance fess than 0.15 ahm up to 50 ke/s. height 137 (34,5 x 45.1 x 33 cms)
Ripple (at full load) approx. 2 millivolts peak-to-peak. Weight  approx. 85 Ib (38.6 kgs)

A quick acting fuse, accessible
from the outside of the front panel ARIGE
provides protection against overloads. £ 1 50
A built-in meter covers the ranges
0-20 volls d.c. and 0-10 amps d.c. NETT, EX WORKS

—
g
=il gl L

Please address all orders 5 -
and enquiries to: o ="

ELECTRONICS DIVISION
THE GENERAL ELECTRIC COMPANY LIMITED OF ENGLAND
FORD STREET - COVENTRY - ENGLAND

G.E.C. 31
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NEW Marconl 10 kW Band 1 Television Transmitter

TYPE BD 371

THIS NEW 10 kW VISION
TRANSMITTER TYPE BD 371
IS DESIGNED FOR USE WITH

THE BD 325C 2 kW OR THE
BD 325A 5 kW
SOUND TRANSMITTERS

Suitable for unattended operation,
Adapted for parallel operation.
Minimum floor space requirement.
No underfloor ducts.

Low cost installation,

Minimum number of RF stages.

MARCONI

COMPLETE SOUND
AND VISION SYSTEMS

MARCONI’S WIRELESS TELEGRAPH COMPANY

LIMITED * CHELMSFORD °* ESSEX * ENGLAND

M4F
G
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ceeeet e / E.M.I has now introduced the
. | latest addition to its range of
camera channels : the 3-vidicon

pessvesenan, Colour Camera Channel Type 204.
- = Smaller, easier to use and less
expensive than existing colour
equipment, the type 204 gives
true-to-life colour reproduction.
It is suitable for broadcast use
as well as medical and
industrial applications.

asnove
ese® LTS
JUOS

colour brings a new magic to T.V.

The new camera uses three
vidicon tubes and a novel optical
system to give an improved colour
quality, even under difficult
lighting conditions.

Outstanding features include :

% Excellent signal/noise ratio

* Stability of colour registration
% High level clamping

* Stabilised gain of amplifiers

E.M.L brings in
the colour camenra

W//%///WWW//]//W%/

For full details please apply to:
E.M.l. ELECTRONICS LIMITED EMI

BROADCAST EQUIPMENT DIVISION *© HAYES ° MIDDLESEX °* TEL: SOUTHALL 2468

EES4

.
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Modet W.V.A.

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. OQur 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 0.19% and when
arranged for‘tertiary feed-
back and 100 volt line it is
under 0.15%,. The hum and
noise is better than —85dB
referred to 30 watt.

It is available in our stand-
ard steel case with Baxen-
dale tone controls and up
to 4 mixed inputs, which
may be balanced line
30 . ohm microphones or
equalised P.U.s to choice.

ELECTRONIC MIXER/AMPLIFIER

This high fidelity 10/I5 watt Ultra Linear Amplifier has a built-in mixer
and Baxendale tone controls. The standard model has 4 inputs, two for
balanced 30 ohm microphones, one for pick-up C.C.I.R. compensated
and one for tape or radio input. Alternative or additional inputs are
available to special order. A feed direct out from the mixer is stan-
dard and output impedances of 4-8-16 ohms or 100 volt line are to
choice. All inputs and outputs are at the rear and it has been designed
for cool continuous operation either on |9 x 7in. rack panel form or
in standard ventilated steel case.

Size 18 x 71 x 9%in. deep.

Price of standard model £49.

Also 3-way mixers and Peak Programme Meters.
4-way mixers.

12-way mixers, and 2 x 5-way stereo mixers with outputs for echo
chambers, etc. Details on request.

120/200 WATT AMPLIFIER

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 tq 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 0.29, 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 || inches deep. Weight 60ib.

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.”

e T——
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PROOF

against all conditions

The ﬁlesseﬂ XP5

hermetically sealed
moulded carbon
track potentiometer

Under the most arduous climatic or service condi-
tions the XP5 will give trouble-free service. Com-
pletely sealed against moisture, it will withstand the
most severe conditions of bumping, vibration,
humidity and tropical exposure. Operating over a
temperature range of —40°C to 70°C it will give
smooth, noise-free and reliable service — with
negligible wear. It is approved to Inter-Service
Standard RCS 122A.

POWER RATING
# watt continuous at 70°C

RESISTANCE RANGE
500Q2t025MQ

RESISTANCE LAW
Linear or Logarithmic

INSULATION

Not less than 5000 M Q at
500 V.d.c. (applied for 1
minute between spindle and
all terminations)

For full details of this outstanding new component
send for leaflet 312.

Overseas Sales Organisation

PLESSEY INTERNATIONAL LIMITED
Overseas Telegrams: PLESSINTER - TELEX - ILFORD
Head Office: 1iford < Essex - England
Telephone: 1lford 3040

Telex: 23166 Plessey lford

Telegrams: PLESSEY TELEX ILFORD

THE PLESSEY COMPANY LIMITED

Capacitors & Resistors Division * Swindon Group
KEMBREY STREET * SWINDON °+ WILTSHIRE
Telephone: Swindon 6211 - Telex: 44-355 - Telegrams: Plessey Telex Swindon

@CR6B
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Make a wise choice . . .

buy |[LIE A K] ... the first name in High Fidelity

For over twenty five years we have devoted our activities exclusively to the
. B ritain’s B t design and manufacture of Hi-Fi equipment. We were the first manufac-
es turers in the wl;v:;rld to design and market amplifiers with a distortion content

as low as 0.1%.

Hi-Fi Equment * * °  This technical lead resulted in a demand for LEAK amplifiers from pro-
s t]‘;:ssi%nal engin(e:ers in the }%B()Z (I(WT:; 50?1 deliven':dt)l,.l theCSouth Africa.ﬂrll
itai i roadcasting Corporation (600 and many other Commonweall
. B”ta'n s Best Selhng and Overseas broadcasting and 'IzV systems, who use them for transmitting

. mE ) and/or monitoring broadcasts. Also, many gramophone records are cut via
Hi-Fi Equ:pment . . . LEAK Amplifiers. This acceptance by professional engineers led to a
demand from music-lovers throughout the world.

@ Britain’s Best Value in The concentrating of our resources exclusively on Hi-Fi equipment and our
world-wide market enables us to offer the best equipment at the lowest

Hi-Fi Equipment . .. P

The New "Varislope Stereo"

The New “ Varislope Stereo ™’ pre-amplifier incorporates
facilities which make it the most comprehensive pre-

lifi tly available.
amplifier presently av. e Price £2 5

0 S e 2

IIHHRiET

[T

= _ ® POINT-ONE £
= VARISLOPE 11l @ STEREO PRE- =
= PRE-AMPLIFIER AMPLIFIER E
= TLA2 PLUS @ ® STEREO 20 =
= POWER AMPLIFIER FOWER E
= AMPLIFIER =
= SOUTHDOWN @ . A =
= CABINET ¢ SouTH =
= CABINET

£ TOTAL ; o TOTAL
..£55:13s... £72:9

= ° = [

ST . . — N AN - IS,

Ask your dealer Pl e

o Please send details of your equipment including your |

f@r a Demonstration } new * Varislope Stereo’* unit to:- }

I INAIER. e T Gl - |
Address..............o

H. J. LEAK & CO. LTD. | Addres |

SRUNEL ROAD, WESTWAY FAGTORY ESTATE, LONDON, W3, [ |~ - I

Telephone: SHEpherds Bush 1173 e e e st WW/6/60 s
Telegrams :SINUSOIDAL, EALUX, LONDON l I I S ]
'
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SPACE AGE TV
WITH EIMAC

CERAMIC TUBES

Lockheed’s new miniature TV
transmitter and camera have
special significance for a space-
curious world. They may one
day help unravel some of the
mysteries of the unknown as
they soar through the outer
reaches of space in a sophisti-
cated satellite.

At the heart of the tiny trans.
mitter is an Eimac ceramic tet-
rode, the 4CX300A. Eimac
ceramic tubes can take tough

assignments like this in their

“ex.

stride, with performance
tras” that mean outstanding
reliability.

Eimac advanced ceramic de-
sign makes possible a compact
tube capable of maintaining ex-
ceptional stability —even under
conditions of severe shock,
vibration and accelerations up
to 20g at frequencies from 20
to 2000 cycles per second.
Rugged, reliable power in a
small package!

Carlos. California
Cable Eimac

Today, over 40 ceramic tube
types pioneered by Eimac en-
gineering and research are
available for use under adverse
conditions. Whenever you have
an application that requires
compact tubes that can take it,
investigate the many advantages
of Eimac advanced ceramic-
metal construction.
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= Hi-Fi Snip
Infinite Walls Baffle

Nicely
veneered
and polished.
Corner fitting
{attaches

up
foor space. Glves
really  fantastic

resuits with only

low - priced 8in.
speaker. Fitting for
tweeter. Only 45/-
each. Carriage and
insurance 3/6.

A.C./D.C. Multimeter Kit

Ranges: D.C. volts s
0-5, 0-50, 0-100, 0-500,

with  internal
teries. 0-500,000 with
externul batteries.
Measures  A.C./D.C.
voits. D.C. current
and ohms. ‘?xlxllt:e

tial parts includ-
;;;enmetall) case, 2in. moving coil meter,
selected resistors, wire for shunts, range
‘welector switches, calibrated scale and full
instructions, price 19/6. plus 2/6 post and
Insurance.

Morganite Potentiometers

Single aml 2 -pgang
types available,
standard size with
good length
wpindle all
new and

boxed.
Single types, 1/~ each,
valves available: 5K,

10K, 95K, B0KI,
100K, 250K, 1 meg., 2 meg., Gang type 3/
each—valves available: 5K + 3K, 100K +

100K, | meg.- + } meg., 2 meg. + 2 meg.

Yaxiey Switches

1 Pole 3 Way /6
1Pole 5 Way . D/
1 Pole 11 Way .. . 2/6
2 Pole 2 Way Ceramic, 16
2 Pole 4 Way 2/
2 Pole 8 Way /6
2 Pole 8 Way 168
2 Pole 11 Way /68
2 Pole 12 Way /6
3 Pole 3 Way 8
3 Pole 6 Way i:
4 Pole4d Way . 3/
6 Position 8horting R /e
6Poled Way ......... 2/8
6 Pole 3 Way Ceramic . '8
8'Pole 2 Way .... /=
9 Pole 3 Way 2/8
12 Pole 2 Way 18

T.V. Workshop Aids

E.H.T. SEALER. Apply with soldering
fron. Stops corona discharge, etc. 2/6 per

tlck.
;’OLYTHENE TAPE. %in. X 10 thou. for
E.H.T. insulation up to 25 kV, 5/« per 20ft.

roll. §
SPONGE STRIP. iin. :( iin.  For sealing
or cushloning, 9d. per foot.

ANTI-STATI% SCREEN CLEANER. For
TV tubes .and screens. Perspex or glass.
Delays accumulation of dust, 3/~ per tube.
CELLULOSE CEMENT. B8pecially prepared
for radio gluing of metal, glass, ceramic,
wood, fabrics, 4/ per tin.

Miniature
Microphone

American made. Dynamic
type. Real bargain at
2/8. plus 6d. postage.

Electronics (Croydon) Ltd.,
266 London Road,
Croydon.

Phone: CRO 6558.
Half day, Wednesday.

ELECTRONIC PRECISIO

post orders are dealt with from Eastbourne, so for prompt attention please post your orders to 66 Grove Road,
Eastbourne, marked Dzpartment 2. Callers may use any one of the Companies below:

WIRELESS ‘WORLD

PHILIPS
TRANSCRIPTION
UNIT

Philips  AG2009  Record

Player, 4 speed. Ideal for the
euthusiast. Plck-up arm wired
for atereo, fine adjustment on ahl
four speede. Continuously variabie

pick-up weight (2-12 gms.). Bupplied
with Philips Hi-Fi orystal heusd, type
AG3019 for micro-groove and 78 r.p.m- ¥
Frequency response 30-15,000 c/s. Pick-up
lifting and lowering device. Individuuily balance.}
heavy turntanle. Muting switch. Can be used %
with any amplifier or radio set. Complete with mon-
aural pick-up. £10/10/-, or 2 gns, deposit and 19 fort-
nightly payments of 10/-. Available also with stereo
head, diamond or sapphire stylus. Prices on request.

Unique Opportunity to build Fine
Transistor Set

Comatructor's parcel to build Pocket 6
Transistor Bet as currently being sold at
£17/17/-. Parcel comprises motifed, two-
tone cabinet us Ulustrated, tuning dial, two
gang tuning condenser, combined bakelite
chassis/printed circuit and easy-to-follow
circuit. Costing value 57/6—offered while
supplies last at only 29/@, plus 2/6 post,
Buitable for your own circuit or to build
original circuit. All parts available at
highly competitive prices. Do not miss this
‘tremendous bargain.

Component Storage Drawers

8tout board construction these drawers are
ideal for small parts. Bupplied complete
with simple erection instructions — 1/8
each or 12 drawers cach 6x2}x6}in,
13/6, post 2/:.

RE-GUNNED TUBES

We offer_television tubes which have
had new gun assemblics, new getters,
new screens and have virtually been
rebullt as new. 12n. £4/19/6: 14in.
£5/9/6; 17in. £5/19/6. Non-callers
please add 10/« carriage A.nd insurance.

Voitage regulated 50 cycle A.C. source heavy
MOTOR GENERATOR

Input 20-28 volt 11 amp. D.C. reguisted. Output 230 volts 50 cycles,
80-100 watts. Complete in grey metal case fitted with output voit meter,
input and output fuses and switeh. Output is kept regulated over the
entire D.C. input. Robustly built for the Navy. Ideal for working TV
set, etc. Limited quantity. £47/10/- each.

Fine chassis

by
Armstrong

The AF208 handbuilt
to the traditional
Armstrong  standard
is ideal for building
into a new set-up or
for bringing that old
favourite up to date.
FM 87—108 Mc/e.
AM 187—570 mtra.
5 watts output, 15 dB
neg. feedback, separate base and treble, 2 compensated inputs for pick-up,
frequency response 30-22 thousand C.P.8. Plus or minus 2 dB. Tape, l
record and playbuck facilities. Price 22 gns. or H.P. terms on requrst.

Heavy Duty Thyratron
Heater 5 volt 20.amp. Peak anode 16,000 volts., Peak plate current
120 amps. Unused, perfect condition. £5.

High Voltage Rectifiers

CVI9 63 kV, Peak 800 mA ... ... £417 8
CViS04 60 kV, Peak 1200 MA ........c..ocoennnnn.. €517 6
CV74 40 kV, Peak 600 mA £217 6
CV1508 8 kV. Peak 1000 mA .. £117 6 |
CVIlii 14kV, Peak 350 mMA ........c...oooona. 7 6

Electronics (Finsbury
Park) Ltd,,
29 Stroud Green Road,
Finsbury Park, N.4.
Phone: ARChway 1049,
Half day, Thursday.

Electronics (Manor Park) Ltd.,
520 High Street, North,
Manor Park, E.I2.

Phone: [LFord 1011.
Half day, Thursday.

"6 watt, 8 ratios, from 12-1
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SPECIAL THIS MONTH

Battery Charger Rectifier—selentum 12-15 v,,
$ amp., 12/6.

Blank Metal Chassis—all 2}in. deep from
18 gauge aluminium. B8izes: 6in. x 2in., 4/6;
7}in. x 8in., @/-; 13}in.x %in., 10in. x 7}in.,
7i= 113, x 7jln., §/-

Metal Chassis—punched for Mullanl 510
Amplifier, compiete with inner screening
sections and stove enamelled, 12,6 set.
Geiger Counter Tubes—20th century type,
Type No. G24, with circuit of gefger counter,
29/6.

Luminous Switch. double pole dexigned for
electric blankets, neon indicators glow when
appliatice is switched on, 10/-.
Waterproo! Heatsr Wire—suitable eleetric
carpeta, electric blanket, hand mufls, foot
pads, etc., 8d. per yvard.

Twin Twisted Lighting Flex—equlvalent
14/36, rubber insulated, cotton covered,
12/8 per 100 yard cofl.

Moving Coil Meters

0-500 microamp ... Qin Bush .. 17/
250-0-260 wicroamp .. 2}in. surface 27/8
750 microamp ... 24in. surface 17/6
5-0-5 milliamp . 2}in. flush .. 17/
0-30 miiliamp .. 24in. flush ..
0-100 milliamp 2}in. flush ..
0-300 miiamp 2}in. Bush ..
0-500 milliamp 2}in. flush

Unbreakable Mains Lead type of lead 6Gtted
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. ocovered.
Normally costa 2/- per yard. Three 6ft.
leads for 2/-.

Filament Translormer, 6.3 v., 1} amps. 8/6.
.3 Amp Dropper—tappings marked 200/220/
250, 3/6.

Ontput Tr

4/8, multi ratio, 8/6.

Bi-metal Strip with heavy duty contact—
ideal for thermostat, fire, lamp, etc., 2/6.
Neon Lamp—midget wire ended, ideal mains
tester, etc., 2/-, ex Govt., 1/
Philips Trimmers—0-30pF, 1/- 9/

doz.

Set of 8 Allen Keys, 3/8.

Heavy Duty Test Prods—red and black with
plug-in lead attachments, 8 6.

Install those extra points. 3.029 twin flat
T.R.B. cable. Big purchase enabies us to
sell this at 45/- per 100 yds., carriage 3/6.
Low Resistance Head Phones. Ideal crystal
sets, etc., 7/8, plus 2/6.

Goodmans Multi Ratio Ouiput Transformer.
to 72-1. Centre
tapped for push/pull, 7/, plus 1/-.

Ditto, unbranded, 6/@. post 1/-.

Cold Cathode Valve CV413. Voltage regulator
or trigger switch d but cx i t
2/« each.

Tag Panels. Ideal for constructors, experi-
mental circuits, ete., 3 of each of 12 different
types, 5/-, post 1/6.

Slydlok Panel Mounting Fuses with carrler.
5 amp. 2/~ each, 15 amp. 2/8 each.

Belling Lee 2BA fully insulated terminals for
mounting through metal panels, 2/- each.
Terminal Heads, insulated 4BA, 2/ doz.
1 mFd. 350 v. Small tubular metal cased
condensers made by Dubilier, 2/8 doz.
50 Assorted Resistors. Well mixed and use-
ful values } and } watt, 5/~ for 50.

Ditto, but 1 watt, 6/6 for 50.

Mains Trausformer. Btandard 230 v.
input 250-0-250 at 80 mA., 6.3 v. at 5 A,
12/6. vost 1/5.

Toggle Switch. Standard metal body, type
with round dolly, fixing ring and on/off
indicating plate, 1/3 or 12/« doz.

Metal Rectifier. 250 v. 60-80 milliamps.,
ideal for mains set or inetrument or to
replace that expensive valve, 5/8.
Screened Cable. Rubber covered fexible
with metal b ideal for P

or gramophone extensions, 44. per yd.,
30/~ per 100 yds.

Install 2-Way Switches. Our outfit comprises:
30 yd. multicore cable, two 2-way switches,
two wood blocks. Fuli instructions, 9/
each, post and insurance 2/8.

Long, Medium and Short Wave Coil Pack.
An exceptionally well made coil pack which
covers the standard long, medium and short
wanebands for 465 kfc I.F. complete with
diagram of connections, 19/8, plus 1/6
postage and insurance—limited quantity
only.

each,

sdi

EQUIPMENT, LTD.

Electronics (Ruislip) Led.,
42-46 Windmill Hill,
Ruislip, Middx

Phone: RUISLIP 5780.
Half day, Wednesday.

T 000110601 0 1119115 N 1 O 50 11 0 1 O o
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EDISWAN MAZDA IOFDIZ Characteristic cu{_vy;se (ii(')ll:ilc)hlszwn Mazda Valve

Double Diode Varlable-mu Pentode for a.c./d.c. Broadcast

Receivers. The 10FD12 pentode is intended for use as RFor LF ‘ [ ‘
amplifier and the diodes for AM detection.
Heater Current {(amps) In 0.1 ANODE VOLTAGE 100 TO 200V // ////
Heater Voltage (VOIIS) Vi 19 - . - FHHFHS 10000
MAXIMUM DESIGN CENTRE RATINGS /A
Anode Dissipation (watts) - Pa(max) 2.25 I Y 11
}S\;resn \l?lfsxpatéonl(v;atts) .. g2(max) 258.45 // 4 1 /]
ode Voltage (volts .. a(max)
Screen Voltage (Anode Current< Vp=200¥, Rg,=30kn. A4ain 3000
4mA) (volts) . " Veaiman)(Ta<4mA) 250 A
Screen Voltage (Anode Current > V77 7
8mA) (volts) . Vg (max)(Ia>8mA) 125 7
Diode Peak Inverse Voltage (Fach 7
Section) (volts) PIVmax 200 y dias 7 7 1000
Peak Diode Anode Current (Each TR £ —
Section) (mA) iad(pk)max 5 y 7 17 70777
Mean Diode Anode Current (Each //’ // // / /’ ,’ -~
Section) (mA) . Iad(max) 0.8 Z A
Cathode Current.(mA) . Ti(mos) 165 i X /1 / [ 2ls0
Resistance Control Grid to Cathode Z / / / / z
(MQ) Rg!."k(max) 3 g_
Resistance Control Grid to Cathode / Y/ .S
(Grid Current Biasing) (M Q) 22 T
Heater to Cathode Voltage (volts) ~ Vh-k(max) 100* /l !0
*From cathode to higher potential heater pin. 7/-' // ,’ I[ / . ¥ =3
7 W
INTER-ELECTRODE CAPACITANCES (pF)t 7 7 / 7 7 ] il
/ / / / i 24
PENTODE L N i 1 B
Input Capacitance 00 .. Cin 5.0 el S o S ]
Output Capacitance . .. Cout 582, //Q' ek L (S LY}
Anode to Grid 1 . .. Cagl <0.0025 o o o & z
DIODES IECY AR ) X .
Anode Diode 1 to Cathode .. ca'a=x 2.5
Anode Diode 2 to Cathode .. c¢4'a-x 2.5
Anode Diode 1 to Anode 10
Diode 2 .. .. Calama’d <0.25 20 ~i0 0
CROSS CAPACITANCES GRID VOLTAGE voLTs
Anode Diode 1 to Grid 1 .. Cadgt <0.001
Anode Diode 2 to Grid 1 . Cnd g1 <0.0008
Anode Diode 1 to Pentode Anode c, d-ap <0.025
Anode Diode 2 to Pentode Anode ca’a-ap <0.15
+Inter-electrode capacitances in fully shielded socket, without
can. T T I l
TYPICAL OPERATION == - +
Supply Voltage (volts) Vy 170 170 200 200 T | il
Anode Voltage (volts) .. Va 170 170 200 200 ANODE VOLTAGE = 100 T0 200V // // /
Suppressor Voltage — 3000
(volts) .. .. Ve 0 0 0 0 ///
Grid No. 1 Voltage g
(volts) . Va —05f —15 —05t —15
Screen Resistor (kQ) . Rg2 27 21 47 30 /)
Cathode Resistor (Q) .. — 105 — 105 /
Anode Current (mA) .. 11 95 11 a4 o
Screen Current (mA) Igz 3.4 3.4 2.8 33 Il I’ ,l i
Mutual Conductance
@AV) ~ g S 45 5 a5 | =
Mutual Conductance for 7417117
Vi1 =—20V (LA[V) 65 65 115 120 T / / I o
Valv?be/xo_dg (I;X.s(i)s)tance . 0.45 — Vp=200V. Rgy=30kn \’91/ / L l
V3 [Ola, .. Ty b .4 0.6 0.6 -
Equivalent Grid Noise | % 2 s00
Resistance (kQ) .. Req 2.5 35 2.5 35 ﬂ // / / =
1 This voltage is produced by the grid current flowing through - / L4
the grid resistor and the steady current of the diode. If this 4 ! =
condition is not acceptable the negative grid bias should be =]
increased to—1.5V. %
MOUNTING POSITION: Unrestricted. £ 1 100
BASE B9A (Noval) 7 § ]
-
ap §:
z
82 93 > 0
°':! a'y §
=24
ks () 3
2 3
VIEW OF FREE END h h
MAXIMUM DIMENSIONS (mm)
Overall Length 67.5 i
Seated Height 60.5 —40 =30 —20 —10 0
Diameter 22.2 GRID VOLTAGE ~VOLTS

Associated Electrical Industries Ltd E DISW
Radio and Electronic Components Division
Technical Service Department

155 Charing Cross Road, London, W.C.2
Tel: GERrard 8660. Grams: Sieswan, Westcent, London MAZDA CRCI5/78
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a new range of

A compact, high-performance VHF radio-telephone
equipment,

It is suitable for all classes of mobile service

and operates within the frequency

limits laid down by the British Post Office.

Transistors used in HT supply M o B I I E
reduce battery drain.
Knife-edge selectivity filters.

Narrow or wide channel spacing. R A D l o

Pual channels provided as an optional extra.

Background muted on ‘receive’. T E I E P H o N E

Pubiic Address facilities.
AM or FM.
Valves with CV or US equivalents. E Q U I P M E N T
Freq. range: 71.5/100 Mc/s or 156/174 Mc/s.

Moblie: 12 Voits DC.
Powerieupply l Fixed Stations: 200-2560 VAC.

For full specification please write to :

THE GENERAL ELECTRIC COMPANY LIMITED OF ENGLAND

Radio Communications Division,
Ford Street, Coventry, England.

Smee's G.€.C.58



116 WIRELESS- WORLD Jung, 1960

Arcolectric

SWITCHES & SIGNAL LAMPS .

”I" ]

T.225: Miniature Slide Switch
D.P. change-over switch

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

rite for Catalogue No. 132 -
G ARCOLECTRIC

SWITLCHES " LTD

CENTRAL AVENUE, WEST MOLESEY, SURREY.  Tel.: MOLESEY 4336

TRANSFOBMEBS Send us your enquirles for all types of
COILS  LARGE OR SMALL QUANTITIES QUARTZ CRYSTALS

. l for:
S(;P!!g!gssm TRADE ENQUIRIES WELCOMED ] RADIO FREQUENCY CONTROL

FINE WIRE WINDINGS FILTER PURPOSES

MINIATURE TRANSFORMERS, PICK-UP, ULTRASONIC PURPOSES
CLOCK AND INSTRUMENT COILS, ETC.
VACUUM IMPREGNATION: TO APPROVED STANDARDS i METRTiEED TN L e TS

ANY SHAPE AND SIZE CUT TO SPECIFICATION
ELECTRO-WINDS LTD. |
CONTRACTORS TO G.P.0.,, M.OS., L.EB., ETC. P I E z o L I M I T E D

123-5-7 PARCHMORE ROAD, THORNTON HEAT_H‘, SURREY ]
LIVINGSTONE 2261 EST. 1933 26 St. Albans Rd., Watford, Herts. Tel : Watford 27808

4 fror _Séf_e’ry's Sake
use AVO Prodclips

Patent 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.

Suitable for use with AvoMeter, Multiminor and Avo Electronic
Test Meter Leads.

Order supplies from your usual wholesaler now | Post Free §15/- per pair,
AVOCET HOUSE . 92-96 VAUXHALL
m@ LTXDP  BRIDGE ROAD, LONDON, 5.W.1.
ViCtoria 3404 (12 lines)
A MEMBER OF THE METAL INDUSTRIES GROUP OF COMPANIES

ve. With Trigger-Action
Spring-Loaded Clips:

[ ... PRESS TRIGGER
TO OPEN

RELEASE TO GRIP
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we can getfl you out of a

stabiliser problem

If you’re worried about varying voltages...
or if you’re in a rage over rectifiers or in a
diode of despair—don’t worry. We’ll get you
out of all that! (Why, we’ve made some of
our customers actually beam at tetrodes!)
It’s because we’ve experienced over 40 years
bottling up valves—Tx, Rx, rf, audio, hard,
soft, gov’t., special—that problems like this
no longer hold any terrors for us. Also, we’ve
everything on the research and production
side you could possibly wish for. So the next
time you’re enveloped in a valve problem,
particularly one involving Corona Stabilisers,
let us know.

valves are obtainable from
THE M-O VALVE CO. LTD.

BROOK GREEN * HAMMERSMITH * LONDON W.6.
A subsldliary of the General Electric Co. Ltd.
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RELAYS?

Everything points to

Our wide range of relays have
one thing incommon-—theyare
manufactured to the highest
standards. Whether your need
is for Automation, Transistor,
Type 3000 or Type 600 Relays,
you can leave your specifica-
tions 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 gpecial problems.

‘Please send your enquiries to:

DEPENDABLE RELAY CO LTD

8a Ainger Road Camden Town London NW3 Telephone: PRImrose 8161

WIRELESS WORLD

JuNE, 1960

Our range
includes

the famous
“0.Z"" plugs,
incorporating

a phosphor
bronze spring
the design of
which results in

a particularly

low resistance,
heavy current
confact.

We also
manufacture

WANDER
PLUGS &
SOCKETS

miniature wander
plugs and sockets.
May we quote for your
plug and socket needs

DEPENDABLE

k]

Emmc. & LEE LTD

|GREAT CAMBRIDGE ROAD,  ENFIELD, MIDDX., ENGLAND

Telephone : Enfield 3322 - Telegrams: Radiobel, Enfield

ONE_applz'cation of

ELECTROLUBE

BRANO LUBRICANT
makes every

contact better than clean

Electrolube lubricant is a carbon-free fluid of low
electrical resistance which combines mechanical
lubricating properties with unique electrical
properties, reducing friction and wear and virtually
eliminating arcing and corona. In its electrical
applications it provides conductive -efficiency
between contacts which is berter than clean metal.

@ In high-gain communications circuits a sensitivity
Increase of several dB can be achieved.

@ High contact efficiency is maintained throughout
the working life of the instrument.

| @ Electrolube fubricant ensures sustained maximum

performance In high-speed switching and relaycircuits.

Electrolube Grade No. 1 contains a volatile
solvent which not only dissolves films
of mineral oil and grease, and loosens
tarnish, corrosion and dirt, but also acts
as a carrier for the even distribution and
penctration of the lubricant. Electrolube
Grade No. 2 is the undiluted lubricant

for use on chemically clean surfaces.
Chemically inert, Electrolube lubri-

cant gives very long service under

all conditions. Both grades available

in nylon “Snorkel” dispenser from
wholesalers only.

For full details write today to—

ELECTROLUBE LTD

16 BERKELEY STREET, LONDON, W.1
Tel. HYDe Park 0501
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“ELECTRONIQUES ~ offers “STABQOIL"
something REALLY NEW in COILS!

A SUPERB & UNIQUE NEW COIL DESIGN with
© OUTSTANDING FEATURES j (BRISH&FoReioN paTENTs

% Built-in adjustable trimmer % Litz wound L.F. ranges
% Silver plated H.F. ranges

% Exceptionally high *“Q "’

% Temperature compensated

% Adjustable Ferrite core

PLUS MANY OTHER HIGH QUALITY FEATURES INCLUDING :—

@ Low loss polystyrene former @ /nductance range .uH to I0mH

@ Simple one-hole fixing with nut @ All windings coated with polystyrene

provided @ Individually packed in sealed poly-

@ Small overall size thene sleeve

PHOTO TWICE FULL SIZE
Manufacturers, Designers, and Constructors are invited to write for full details to :—

SUFFOLK. PHONE 1100

E L EC T Ro N COIL DEPT. RADIO WORKS,

[e.

BRIDGE ROAD, FELIXSTOWE,
(FELIXSTOWE) LTD
@w‘\“\““‘""ﬂ””""w’ﬁ’W/" For

W

st Al Mt s A 7 N \n\\“‘\\\t\\\‘-.

MODEL L10 HIGH FIDELITY 10 WATT

AMPLIFIER
WITH SEPARATE PRE-AMPLIFIER

Supplied complete Retail |
only (i.e. Main ls Price |
Amplifier and Pre-amp.) GNS.

Size of main amplifier 9in. x 7in. x Sin., ‘
Pre-amp. 1lin. x 43in. x 2}in. Front
Plate J2in. x 3}in. Stoved Gold ham-
mered finished chassis. Front Plate |
Polychromatic Gold. Weight of main
damplifier 10lb. Pre-amp. 3|b. For 50/60
c.p.s. A.C. mains 200-230-250 v. or to
order for export.

The Following Qutstanding Test Figures
include Pre-amplifier, |

Sensitivity (for 10 watts) HARMONIC
bl DISTORTION
Radi'o,. A {Inc. Pre-amplifier)

0.09% measured at {0 watts.
Damping Factor 35

Bass Control

+9d.b.to — 9d.b.

Microphone, 2.5 m.v.

Input Impedance
All inputs 500k. Plus 10pfd.

LIABILITY!
EASONABLE COST' Also Available

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

Size approx. 7-5-5%in. high. Sensitivity
is 28 millivolts so that the input socket
can be used for either microphone or
gram., tape, radio tuner, etc. B.V.A,
valves used are ECC83, EL84, EZS80.
Controls are: Vol., Treble and Bass with
mains switch, The Tone controls
provide full compensation for long
playing records. Qutput matching for 3
ohm loudspeaker. Retail price £5/19/6.
THE LT45 TAPE DECK AMPLI-
FIER. A complete unit (power pack
and oscillator incorporated) ready for
connection to A.C. mains. 3 ohm loud-
speaker and practically any make of
deck. Negative feedback equalizaton
adjustment by multi-position switch
for 32, 74 and 15in. per sec. Retail
price 12 gns.

DIATONIC 10-14 WATT. High
Fidelity amplifier with integral pre-
amplifier. Retail 12 gns.
CONCHORD 30 WATT. Hi-Fi
amplifier with two separately con-
trolled inputs. Retail 16 gns.

MULLARD VALVES:
EF86(1); ECCB83(2); EL84(2);
EZ8I(I).

Frequency Response

-2 d.b. 30—25,000 c.p.s.
Power Consumption

90 watts.

Maximum Power Output
In excess of 12 watts.
Negative Feedback

Total 32 d.b.

OUTPUT MATCHINGS
For 3 ohm and |5 ohm L/Speak-
ers from high grade sectionally

at 50 c.p.s.
Treble Control
49 d.b. to ~9 d.b.

at 12,000 c.p.s. wound output transformer.
Hum Level

— 70d.b. RESERVE POWER SUP-
Filter PLY (for Radio Tuner) 300 v.

30 m.a. smoothed and 6.3 v.

— 7d.b. at 9 Kefs.
| 1.5 a. at 4-pin socket.

|~ 10d.b. at 5 Kc/s.

L50 50 WATT AMPLIFIER. Size
approx. 13 x 9 x 7in. Sensitivity 25 m.v.
Qutputs for 3 and 15 ohm speakers.
Retail price 19 gns.

L3/3 STEREOPHONIC AMPLI-
FIER. Sensitivity 150 mv. Output 3
watts on each channel. Retail 7 gns.

NN NN NSNS NSNS

TRADE AND EXPORT ENQUIRIES TO:

LINEAR PRODUCTS

Tel.; Leeds 63-0126
(3 lines)

ELECTRON WORKS,
LTD. ARMLEY, LEEDS
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TELEVISION AERIAL
COMPONENTS

DESIGNED FOR CONSTRUCTING
BAND | & BAND Il T.V. AERIALS

ELEMENT DIMENSIONS SUPPLIED FOR ALL CHANNELS

Selecting at random from our new multi-page catalogue :

@ Band Il Folded Dipoles (As illustrated). © Mast Coupling Units for 2" Masts.

@ insulators, Both Rubber and Plastic

(As illustrated).

@ Masthead Fittings for 27, 1", 147 ® Alloy Tubing for Elements, Cross-
and 2" Masts. boom and Masting.

@ Reflector and director rod holders.

Send I/- P.O. for the revised, fully illustrated catalogue to:

VALVE BASES (Stems) | SCOOP!

in Lead and Hard Glass
RES;CAP BRIDGE

VALVE SLEEVES l KewlLab Bridge Kit Type (08
QUARTZ CRYSTAL CONTAINERS Measures | ohm to 10 Megohms and 10 pf to 1000 mF. Power

Factor Measurement. Leakage test. Directly Calibrated. Balance
indication by magic eye. Mains operated. In grey metal cabinet
10” x 7* x 44". This Kit is absolutely complete—valves, case, panels
all components down to screws and solder—nothing else to buy,
Comprehensive wiring and assembly instructions. List Price £6.10.0.
Special Introductory Offer at £5.19.6 for one month only.

We specialise in short' runs to customers’ specifications.
We invite your enquiries, also for other Glass Parts for
the Electronics Industry.

DAY'IMPEX LIMITED Sole U.K. Distributor—
Progress Works, Brunel Road GRAYSHAW INSTRUMENTS
Eastwood Industrial E , Southend-on-Sea, Essex 126 Sandgate High Street, Folkestone, Kent.
Telephone: EASTWOOD 525296(7 Tel.: Folkestone 78618

- _ - O O O O — — —

K vetin :
K L I p’ g / THE MODERN METHOD FOR

ONE OPERATOR *ONE OPERATION «ONE SIDE ACCESS

Chassis and Cabinet Assembly
Controlled setting by the Mandrel

. p ) Component Fixing
ensures maximum uniform tight-

ness of the joint. Sheet Metal, Plastics and
Insulating Materials

X

Hllllll/llll\; §LLL
SO AR
R iy SIAIIIII

/”\‘/—,——.‘;\\

\\\l'

4 JORDAN STREET, MANCHESTER I5
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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 Catalogues available on
request.

STEATITE  INSULATIONS
L1D.

31, George Street, Lozells,
Birmingham 19.

Telephone: NORthern 8357/8.
Telegraphic address: * Steatite-B’ham, 19 .

Precision built radio components are an
important contribution to the radio and
communications industry.

Be sure of the best and buy Jackson Pre-
cision Built Components.

AM/FM Gang
Condenser Type 5320.

JACKSON BROS. (LONDON) LTD, KINGSWAY-WADDON, SURREY.
Telephone: Croydon 2754-5 Telegrams: Walfico, Souphone, London,

Canadian Distributors:- Messrs. R. Mack & Co. Ltd., 1485, South West Marine Drive, Vancouver, 14, B.C. Canada.
American Distributors:- Messrs. M. Swedgal Electronics, 258, Broadway, New York, 7, US.A.
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SOUND

directed |
like a beam
of light....

This is one of the
Pamphonic Line Source
Loudspeakers in the
Portsmouth Guildhall.
Only two are needed
to cover the whole
auditorium! The
special stand enables
the loudspeaker to be
moved and tiited to
cover the varying
seating arrangements |
... sound being
directed like a beam of
light. This unique
Pamphonic sound
system can operate
under difficult
conditions and still give
perfect results where
other systems fail. !

LINE SOURCE LOUDSPEAKERS |

rwund d|rected
E jike a beam oflnght

Greater power
econemy with no
extra expensive
fitting costs.
Used extensively
by Municipal
Authorities for
many Public
Buildlngs and by
the B.B.C.
Special robust
all-metal weather-
proof models are
avaliable for
out-door sound
coverage,

by

e

7
L

%
/!
i

PAMPHONIC REPRODUCERS LTD

17 Stratton Street, London, W.1. Telephone: GROsvenor 1926
L —————————— .

DaP660WW

WIRELESS WORLD
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The right

makes a good recorder—

better

The Grampian DP4 is a moderately
priced, sensitive, reliable microphone
developed to meet the requirements of
the * Quality-minded ’* recordist seeking
better performance from his equipment.

With a uniform wide frequency response
from 50 c/s to 15,000 cfs, the DP4 will
satisfy the most exacting user.

The DP4 is equally suitable for Public
Address, Broadcasting, Call Systems etc.
Output Levels

DP4/L. low impedance—25 ohms 86 dB below
1 volt/dyne/*CM
DP4/M medium impedance—60° ohms 70 dB below
1 volt/dyne/*CM
DP4/H high impedance—50,000 ohms 52 dB
below 1 volt/dyne/*CM
Retail Price—DP4/L. complete with connector
and 18ft. screened lead  £7/11/-,

= g"" (Medium or High Impedance models £1 extra).

rampian / DP4

A matching Unit (Type G7) can be supplied for adapting
the microphone for a recorder having a different input
impedance, or when a long lead is required. Retail
Price £3/5/-. Write or telephone for illustrated literature.

GRAMPIAN REPRODUCERS LIMITED
HANWORTH TRADING ESTATE, FELTHAM, MIDDX. FELTHAM 2657

microphone

A complete range
of stands, swivel
holders, etc. is avail-
able also.

STABILIZE vouRr AC MAINS with the finest
equipment, at a fraction of the normal cost:—

FERRANTI 74-KVA MOVING COIL
AUTOMATIC VOLTAGE REGULATORS

Any stabilized output voitage in the range 200-250 v.
can be selected by plug-board tappings. The selected
output voltage is automatically maintained constant
within 1%, at all loads O to 30/37% amps., when the
suppl}' voltage is varying over the range 8% to
—12%.

@ Frequency compensated 45-55 and 54-66 cfs.

@ Excellent output wave-form.

@ Can also be used as a variable transformer.

@ Unused. Complete with spares and instruction

v P. B. CRAWSHAY
94 Pixmore Way, Letchworth, Herts. ’'Phone 1851

TRANSISTORISED
POWER
AMPLIFIERS

PORTABLE, MOBILE, MAINS

FOR ALL RADIO, AMPLIFIER &
SOUND INSTALLATIONS
ENQUIRIES :—

STANSTED, ESSEX. STANSTED 3132
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[ WEYRAD P.50 TRANSISTOR COILS ~ |
AND LF. TRANSFORMERS

FOR 2-WAVE PORTABLE WITH PRINTED CIRCUIT AND ROD AERIAL
P50/IAC M.W. OSCILLATOR COILS.  For
176pF TUNING CONDENSER .................. PRICE  574d.

P50/2CC Ist and 2nd I.F. TRANSFORMER.
470 Kc/s. OPERATION. Q" = 150...c..... price 577d.

P50/3CC 3rd I.F. TRANSFORMER. 470 Kc/s
OPERATION. Q" = 170 oo overen. price  670d.

RA2W L.W. and M.W. ROD AERIAL 6in. long,
flying-lead connections. For 280pF TUN.NG
CONDENSER ....cvevt evrincenineieecneienennens price 12/6d.

LFTD2 DRIVER TRANSFORMER. Split Secon-
dary Type, semi-shrouded. With 6 connecting

LTI B .60 000000000 00000 800080 O E TTTTTEE prICE  976d.
PCAI PRINTED CIRCUIT PANEL, 22 x 8§in. ready drilled with component positions and references printed
G0 FEEUNEG00 6 000000057 500800080 000 990 06200200000000000000000408 OO TDTRRRIECE L . . SSHE 0000005200 0c 550 0RO T TESTNER PRICE 9,6d.
BOOKLET OF DETAILED ASSEMBLY INSTRUCTIONS AND CIRCUIT DIAGRAMS FOR 6-TRANSISTOR A
LONG AND MEDIUM WAVE SUPERHET  ......ociiiiiiiiiioiiireieiiis e sen e enecies s caanis PRICE 270d.

ALL IN BULK PRODUCTION—TRADE ENQUIRIES INVITED

WEYMOUTH RADIO MFG. CO. LTD., CRESCENT STREET
WEYMOUTH, DORSET

AUTOMAT.

RECTIFIERS

VNH EQUIPMENT

AUTOMAT Moorside

Swinton Manchester Tel: Swinton 4242-3-4
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GOOD COMPANIONS!

MINIATURE TRANSISTORIZED
SIGNAL GENERATOR TYPE 40
¥ Up to 20 Mc/s on fundamentals.

v R.F. and Audio Output, Attenuated.
v Accuracy better than 29%,.
*

Miniature size only 4%in. x 3%in. 2 A A
Battery \ :
pRICENET £5.15.0.  2/6extra ‘ woliormee

Post (C.0.D. or C.W.0.), 2/6. N X, = Mragren

MINIATURE TRANSISTORIZED
R.C. BRIDGE TYPE 41

% Capacitance 5 upF to 20 uF.

v Resistance 5 Q to 20 M/Q.

v Magic Eye Balance Indicator.

v Calibrated Power Factor Check.
v Miniature Size—Light Weight.

% o ) Battery
LY RGeS o PRICE NET £5 E 10 o 0 3/3 extra.

Post (C.O.D. or CW.0.), 2/6.
EXPORT ENQUIRIES INVITED.

Poweg
FacTon /

Chan,
NEL ElECYRONIC
SOMERgEy o lunu

ENGLAN

SEND S.A.E. FOR LEAFLETS, OR ORDER TODAY, FROM

CHANNEL ELECTRONIC INDUSTRIES LTD.  :5iiiim-onsia som.

MARGHS Figier ||| Y=o Sume R

FULLY R.C.S.C. TYPE APPROVED, 10Q to 22KQ, our
RWYV4-L style resistors conform to Inter-Services Spec.

9 BRONDESBURY RD., LONDON, N.W.6 RCS 11l

Other styles available, R.C.S.C. type approval applied for.

ESTABLISHED 1918 Phone: MAlda Yale 7554 oG ) wous
BRAND NEW PRODUCTS OF LEADING MANUFAC- } RCSC l CcGS  |———— l
TURERS ONLY, AT STUPENDOUS PRICES. Style Style Service | Comrrl\er- Range

clal
PORTABLE RADIO CABINETS. Beautifully finished in { | | |
grey lizard washable rexine, 10in. x 84in. x 4in. closed. Med, & L. | RWV4.) VPF4 3 4 5Q to 8KQ
aerial assembly under lid, detachable. All fictings, Ideal for many RWV4-K | VPFIO \ 4.5 10 5Q to 68KQ |
purposes. Unrepeatable at 12/6. P. & P, 2/-. RWV4 L ' VPFI4 6 14 109 to 100K
TURRET TUNERS. As incorporated in well known television
receivers, and in original packing. IF. 34/65 Mc/s.-38/15 Mc/s. T H E c G s RE s i s TANCE C o-
complete with Muliard PCCB4 and PCF80 Valves. Channels fitted, EVERTON, LYMINGTON, HANTS. Tel. Milford-on-Sea 269

i,2,3, 4,58 9. Limited Quantity at 35/6 Post Free.

don Office: 30 CI don Rd., H , Mddx. Tel. H 4147
VALVES: Comprehensive range of Radio and Television Valves, el Qa3 e e X e Y

fully guaranteed, at prices incomparable. Special quotations to
“wholesalers, etc.

overs 2 contac Eibime e R SOUTHERN TECHNICAL SUPPLIES

FERRODYNAMICS RECORDING TAPE. UNSURPASSED
IN QUALIT¢ AND REPRODUCTISN OF SPEECH AND TRANSFORMERS FOR ALL MULLARD AMPLIFIERS
ORCHESTRATION ON ALL FREQUENCIES, AND WELL OUTPUT TRANSFORMER3 (Secondaries for $.95 and 15 ohms)

T.44, 5-10 ultra li , 8,000 ohm. 43% tappl -. PP, 2/-.
PRESENTED., TRY IT ONCE, YOU’LL USE NONE T/163. 5-10 amp. and Osram 91, 6,600 ohm. m‘;:"’.::zn?g‘i’ B0l B, 2

35/-, POST FREE. T.142. 7 watt stereo amp., 9,000 ohm. 20% tappings, 261 o PIP 2/-.
T,140, 3 watt amp., type A tape amp., 3 watt stereo, .,000 ohm, 12/-. P/P. 1/6,

OTHER. PRICE: 1,200ft. STANDARD, 25/-; 1,800ft. L.P., ‘ T.100, 510 amp. LOW loading, 6,040 obm.. 28/-.
Cash with order. If under £2 add postage. Overseas Postage MAINS TRANSFORMERS (Primaries 240_220_2(,0 0-10 v. 50 ofs",

at cost. T.55, ) 5- 103;;111:: :i)x;%té%er. 300-0-300 v., 120 mA., 8.3 v. 2.5 4., 6T, 6.3 v. 2 3 a,,
Also numerous items not listed, in great variety, at special prices 6.8 v. 138, 2 b
oo . " 2 . ' ,58. 5-10 300-0-300 v. 100 mA. 6.3 v. 2.5 a., eT. 6.3 v. 1 & P/P 2/6.
for quantities, Resnsto‘rs |n§lud|ng transistor types, tubular and %igl o gﬂi% ampo ‘;ow‘load?ng, 300 ovsoo v1 1;0 B, va qu fn o, /6 3/v
can condensers and clips, single and stranded equipment P.V.C,, 1'a. 34/-.
coils, vol. controls, gangs, etc. Also extensive range of new back- T.143. 7 watt stereo 250+0-250 v., 150 mA., 6.3 v. 4 a. ¢T,, 8.3 v. 1.2, 33/-. P/P
dating Mullard and similar makes of valves and American types in 2/9.
T.141. 3 watt, 300-0-300 v., 60 mA., 6.3 v. 1 a., cT,, 6.3 v. 1 a., 22/-. P/P 2/-.
T,183, 2 watt stereo 250+0- 250v,BOmA. 6.3v.2a. cT 8.3 v. la 25/- P/P2/6.

T,A. Trans. and Rectifier, 270 v. D.C. 100 mA., 6.3 v. ¢T.. 3 a., 32/P: P/ 2f-.

great demand. l
WE SPECIALISE IN MANUFAGTURERS’ & T'B. Trans, and Reotifier. 270 v, D.C, 60 mA.. 6.3 v. ¢T, 2 a., 25/-. PJP.
Al tr. full; i, all shrouded fully except T140 and TB. Write

ly
WHOLESALE RS' REQU'REMENTS. for our fully illustrated catalogue, with all data.
| SPECIAL OFFERS T44 and T35, 58/-; T143 and two T142's, 82/-. P/P 8/6 on both.
| Mullurd 8 latest PubUCauon demlllng the complete range, ¢ CIRCUITS FOR AUDIO

MPLIF
SOUTHERN TEGHNIcAL SUPPLIES 83 station Road, Portslade, Sussex

Open from 9 till 6, Monday till Friday.
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Ir it’s Eleetronic
and you want it
Designed and Developed or produced *

to your specification

Consult

(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.

teeee

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 of recent work are illustrated.

Compact Stabilised High Voltage Supply. Safe

and reliable supply for photo—multiplier cells * Whichever stage of the struggle yow’ve reached, we can
and cathode ray tubes. Variable output between save you tume and trouble—maybe money too—uwrite or
0-1250V D.C. at 250 micro amps. Size 6" x4” X 3", phone without delay.

T YER & COMPANY L TD
PERRAM WORKS, MERROW SIDING, GUILDFORD, SURREY Telephone Guildford 2211

A member of vhe Southern Areas Electric Corporation Group

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: 0029% at 25° C. (or .01% be-
tween —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 wxde-range, very high
accuracy Frequency Meter and also an instrument covering the
range 100 Kc/s to 1,000 Mc/s (higher under favourable condi-
tions) available on request

INSTRUMENT
Complete Specifications on application to:—

Sole Manufacturers Il E l. E M E c n A N I c s l| T D
High Vol (Instrument Division Dept. W.W.8)

Moy O o ok | BROKENFORD LANE, TOTTON, HANTS, ENGLAND.

i quip | Telephone: Totton, Southampton 3666  Cables : “Teleset,” Totton, Southampton

ment for H.M. Government. ! Agents: Some overseas territories still available.
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WE SEND THE BEST OF BRlTAINS HI-H EVERYWHERE

. PROM?T DEsPArGH SER/ICE * SPEAKEX §YSTEMS o Sl Q-I---l--.--------nuu--.--:-.-u-ull--l-'
; d kle:trostatic .... . £52 4

@ HOME AND EXPORT ENQUIRIES %‘lhaarfedale SFB/3 o $II3 :
WELGOMED AT ALL TIMES | wiirccis ol i3 o sise i Adds a New :
110 VOL M VAILAS Wharfadale Golden 10 4 |

O . LVENEA TR ol ! i Dimension to Sound |
Vortexion W.V.A, ........... £93 13 g $267 I\;gﬂ%'l‘sln Monitor g §22| $ THE BINSON ‘' ECHOREC,” dis-§
H . . rrrrsraraser . L
g:;:::".%‘kv%v.a. . £lzg g:s' ﬁ;g Goodmans Trisniom. 0 $71 | & tributed by us (see W.W. Feb. page 92),is 2 :
Brenell 3 Star Stereo ... 89 gns. $267 | Goodmans 300 ... 9 $32 l evice for superimposing controlled echo on &
Cossor 4 Track Steres P3 ... 37 gns. $i.l | E°I‘I’d”'{3:; mzl)‘ﬂk i g g‘;g s to any augio signal. It achieves within the 8

. 27 | Kelly Ribbon e 2
Sci?ns::rs‘:’INCk Stereo PB. ;: g::' gias kB Twesesr complete ) $15 ls'ze of a compact, fully portable instru-3

: ment, effects normally fequiring large echo §
chambers and associated equipment. Three:
workmg channels are provided, the echo a
ainterval is variable, and swell and other-
- effects are obtainable.

:ABRIDGED DESCRIPTION
s @ Three inputs and outputs.

@ Push-button channel selection for I, 2
or 3 channels.

Simon Minstrelle 39 gns. $!17 | % MOTORS AND PICK-UPS
Ferrograph 4AN 81 gns. $243 | Decca Stereo PU . £20 19
Ferrograph 4AH 86 gns. $258 | Lenco GL6O Trans Unic
Ferrograph 8)8 _...... 105 gns. $315 | Lenco GLS8/R
Grundig TK60 Stereo 128 gns. $384 | Garrard 30! .
Grundig TK55 Stereo 92 gns. $276 | Garrard 4HF/Ste
Grundig TK20 with Mic. 52 gns. $156 | Garrard TA/MK, 1l
Grundig TK3) B s 72 gns. $216 | Connsizseur Motor
Philips 4 Track Stereo PB 59 gns. $117 | Goldring 700 ......
Philips 4 Track Stzreo 92 gns. $276 | Rone te DC284 ..
Phi.ips 4 Trazk Stereo P 37 gns. $UIL | FME P.U. 12in. arm ...

OOV —0RWerOn

-
-
-
:
T d cl
S pisor 2 Speed Y B $23| % AMPLIFIERS & TUNERS L e el <foct. volame lovel on Tnput
Steel na Battery 1.S.l°eéd. ... 55 gns. $165 | Quad 22-Control Unit ...... €25 $721 3 Channels, etc. :
% DECKS I Quad 'l Amplifier $64 | » '

Waarite 4A ... . €35 16 0 $105 | Leak Stereo 20 Amp.

leads, plugs. .

“
o
o

vee

0
0
0 $87 | § @ Complete with fitted carrying case"
0
0

EVERYTHING FOR RADIO, RECORD & TAPE

Waar.te 4B T E41 10 0 119 | L2ak Point One Pre-Am
Br:::”e ... 128 gns. s384 JQ“’":“ hzﬂ‘l_'t?/Mk» n 5;% ¢ @ A.C. mains operated.
3 72 | Qua uner .. H )
E;m:au. P;:,/: vzpu7'r;dc£‘mp B L4 Chapman AM/FM $60 | & Professional Discounts
Microphones by Lustraphone, Reslo, Acos, | Jason JTV/2 Tuner ... $41 | 3140 gns. 3420 Leaflet on request.
Simon Sound, Geloso, etc. Enquiries for new Py by firms men- Trade enquiries invited.

v TAPES BY ALL LEADING MAKERS | tioned in this advertisement invited.

MODERN ELECTRICS 75" '

dealt with by return.
164 CHARING CROSS ROAD, LONDON, W.C.2

(3 shops from Tottenham Court Road Station Underground)

nents and accessories by Britain's leading makers. Enquiries
(71D

Tel.: TEM 7587 & COV 1703 Cables: MODCHAREX, LONDON
.] °
Independent twin channei amplifier with excess of 3 watts BELLlNG-LEE SOLE
per channel. BULGIN LONDON
c ic vol | i bal ranged DISTRIBUTORS
o e COSMOCORD
Stoved grey or biue hammer chassis 94in. x S}in. x 6in. GILSON ELCOM
lnpu;h::lst:’lgak::_o;tac’:ng::’n‘—rr:ell.:rystals; output matching GOODMANS MINIATURE
For operation on AC mains 200/250 v, Post & pkg. 4/-. s LAB "’ MULTI-WAY
T.C.C PLUGS & SOCKETS
WELWYN, etc. etc. i

| HAVE YOU HAD OUR
‘ NEW FULLY ILLUSTRATED

| CATALOGUE

OF HI-FI AND
ELECTRONIC EQUIPMENT
éd. Post Free.

EKE |
BROTHERTON, KNOTTINGLEY, YORKS.

if your lgcal dealer has not one in stock we will gladly loan him one

25, HIGH HOLBORN, LONDON, W.C.1.
for you to hear. Another Model, £3/12} carriage paid Telephone: HOLborn 6231/2.
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C.R.T. ISOLATION TRANSFORMERS

Ror Cathode Ray Tabes having Heatar/Cathode short

lnutmcuous supfeled.
akage windings.

Optional Boost 5%
ag-dpe 50% T&pped malns primaries. N

4 l %%}6 eacg
w olt .. '8 eac]
8.9 volt 12/8 each
10 8 volt, 12/6 each

12/6 each
%?Bb 3A'l‘uiés'l‘ SUPERIOR PR/ A C':‘ 2.
gh Quality. Low capacity, 10/15p
Optional boost 25%,, 509, 75%. 16/6 each
Type B. Mains inp\n. I/,w capncu_v Multi Output

2, 4, 6.3, 7.3, 10 and 13 volts. Optlonal boost 25% and
50%. Bultable for all Cathode Ray Tubes g1f-.

RESISTORS All pre!erred values. 20% 10 ohms to 10
meg.. . 4d.; 1w, 8d.; 1§ ., 8d.; 2 w. 1/-.
HIGH STABlLﬂ‘Y } w., 1%, 2f-. Preferred values 100Q
to 10 meg., Ditto 5% 9d., 1000 to 5 meg.

5 watt 1/3
10 watt WIRE-WOUND RESISTORS 1/8
15 watt 25 ohms-—10,000 ohms. a/-
15,000 ohms—50,000 uhms, Sw.1/9; 10w, ....... 2/

3
WlBE WOUND POTS, 4 w.
Standard size Pots, long
Spindle High Grade. All
values 100 ohms to 50 K.,
6/6; 100 K. 7/6.
W/W _EXT, SPEAKER
30 K. 3/-. CONTROL 100, 3/-.
o/p TBANSFORMERS Heavy duty 50 mA., 4/8. Multi-
ratio push-pull, 7/8. Miniature 3V4, etc., 4]6. Hygrade
-pull 10 watts, 15/6. MULLARD * 510 * 6k or 8k 30/=.
L.F. CHOKES 15/10B 60/65 mA., 5{-. 10H 83 mA., 10/68.
10H 150 mA.. 14/-

MAINS TRANSFORMERS 200/250 v. A.C.
BTANDARD 250-0-250, 80 mA., 6.3 v. 3.5 a.
tapped 4 v. 4 a. Rectifler 63'v.1 a., mpped 5v.

WIRE-WOUND POT.

Pre-set Min. T. V type
Knnrled Blotted  knob,
All values 25 ohmw to 25K.,

v. 2 a. Ditto 350-0-360 ......... o0 22/6
MINTATURE 220 v. 20 mA., 6.3 v, La 10/6
MIDGET, 220 v. 45 mA., 6.3 v. 2a... 15/8
SMALL, 22)-0-220 50 mA. 6.3 v. 24. .. 1716
STANDARD, 250-0-250, 65 mA., 6.3 v. 3 17/6
HEATER TRANS,, 6.3 ¥. 1} a., 7/6; 3 10/

(]
GENERAL PURPOSE LOW VOLTAGE. Outputs 3,4, 8.
6,8,9,10,12,15,18,24and 30 v.at 2 A......... 2216

ALADDIN FORMERS and cores, in., 8d.; #in., 10d.
0.3in, FORMERS 0937 or 8 and Caus TVl or 2, }in. &q. X
2}in. or fin. eq. 13in., 2/« with core:

SLOW MOTION DRIVES Epicyellc rltlo 6:1, 2/3.
SOLON, Midget Soldering Iron, 230 v. 25 w., =
REMPLOY INSTRUMENT IRON, 230 v, 25 w,, 17[6
MAINS DROPPERS. 3 x 1liin. Adj. S]Idera. .3 amp.
1,000 ohms 4/3. .2 amps. 4/3. .1 amp. 2,000 ohms, 5/-,
.3 amp., 60 ohms per foot, .2 amp., 100 ohms
per foot, 2 way, 8d. per foot, 3 way, 7d, per foot.

CRYSTAL MIKE INSERT by Acos 6/6
Precision engineered. 8ize only §x
ACOS CRYSTAL STICK MIKE 38-1. Banmln 37/6

MIKE THANSY, 50:1, 3/9 ea.; 100: 1 Pot'.ed 10/8.
LOUDSPEAKERS P.M. 3 OHM. 5in. Rol

6in. x 4in. Rola, 18/-. 7in.
loin. x 6in. Rola, 27/8. b
8}in. Rola, 18/8. 8in. Rola, 21/-. 10in. RA,,
HI-FI TWEETERS, 4in, 25/-. 12in. Plessey, 30/-
12in. Baker 15 wt. 3 ohm and 16 ohm models, 105/-.
12in. Baker foam suspension 13 w. 13 ohm,

12in. 15 ohm Plessey 10 wt., 45/,

I.LF. TRANSFORMERS 7/6 pair
485 kefs. slug tuning miniature can 2§ x1x1ln, High
Q and good bandwidth, By Pye' Radio. Data sheet supplled,
Wearite M800 LF, Minialure 485 kofs., 12/@ pair.
4 Weymouth LF, Standard size 465 ke/s., 12/6 pair. -

CRYSTAL DIODE G.E.C., 2/-. GEX34, 4/-. 40 Circuits, 3/-.
B.R. HEADPHONES. 4,000 ohms, brand new, 15/~ pair.
SWITCH CLEANER Fluld. squirt spout, 4/3 tin.

TWIN GANG CONDENSERS 365 pf Mlnhture, 1iin.

cireudt and for C.R. Tuber with falling emission. Full}:

RCS ““REGENT " 4 VALVE

"96 ' RANGE
VALVES

KIT PRICE

£6. 6. 0.

Carr, 4/-.

PRINTED CIRCUIT BATTERY
PORTABLE KIT

Medium and long wave. Powerful
output from 6in. high Flux Speaker.
T.C.C. Printed circuit and con-
densers. All components of finest
quality clearly identified for assembly
with full instructions, Osmor Ferrite
Aerial and Coils, Rexine covered
attache case type cabinet. Size
I12in. x 8in, x 4in. Batteries used
Bi26 (L5512 and AD35 (L5040), 10/-
extra. Details and instructions 1/9
(free with kit). Mains Unit ready
made for above 39/6. Same size as
batteries, sold separately.

1960 RADIOGRAM CHASSIS

THREE WAVEBANDS
S.W 18 m,—50 m,
M.W. 200 m.—500 m.

FIVE VALVES
LATEST MULLARD

ECHS1, EF89, EBCS1,

L.W. 800 m.—2,000 m EL84 EZ8).
12-month Guarantee. Ac 200/260 v., 4-way “Switch.
Shon Medinm-Long-Gram. A.V. . and Negative
k. 4.2 watts. Chasels 13}in. X 8}in. x 2¢in.

x 1jin. x 13in, 10/-, .000 d with t;
Qf-; less trimmen. 8/-. Mid e'. 7/8; Single 50 pf 2/6,
100 pf., 150 pt.. 7/-. Bolid dielectric 100, 300, 500 pf., 3/8.
VALVE BOLDERS, Pux. int. Oct., 4d. EF50, EA50 6d.
B12A, CRT, 1/3. Eng. and Awer. 4, 5, 6, 7 pin 1/-,
MOULDED Mazda or Int. Oct. 6d., BTG, B8A. B8G BQ\
B7G with can, 1/8; B124A, ]J3 B9A with can, 1/9.
CERAMIC EF50. BiG, B9A, Oct., 1/-; B7G, BOA Cuns, 1/-
BPEAKER FRET, Gold Clut.h l7in x 25in., 5/-, 25in. x
35in.,"10/-. Tygan 5din. wide, 10/= ft. 27in. wide, 5/- ft.
Samples, B.A.K.
WAVECHANGE SWITCHES

2 p. 2-way, 3 p. 2.way; snort spindle. . 2/6
5 p. 4-way, 2 wafer, long spindle 8/6
2 p. 8-way, 4 p. 2-way, 4 p. 3-way, long splndle . 3/8
3 p. 4 -way, 1 p. 12-way, long spindle.............. 36

Wave change * HAKITS " 1 wafer, 8/8; 2
3 wafer 16/-; 4 wafer 19/6. 5 wafer 23/-;
TOGGLE EW!TCHES 8.P., 2/-; D.P., 3/6; D.P.D.T., 4/-.
MORSE KEYS, good quatity, 2/6.
SUB-MINIATURE ELECTBOLYT!CS (15 v, 1
25, 50 mfd., 100 mfd., 3/- each

» 4 4,5, 8,

Glass Dial 8ize 10 x 43in. horizontal or vertical. Two Pilot
Lamps. Four Knobs. Walnut or Ivory. Allgned and
calibrated. Chassis isolated from mains.

BRAND NEW £9. 10. 0. cor.vs

TERMS: Deposit £5/5/- and 3 wonthly payments of £]1,
MATCHED SPEAKERS 8in. 17/6; 10in. 25/-; 12in. 30/-.

RECORD PLAYER BARGAINS

4 Speed Autochangers, BS.R.,, U.A8 £6 19 &
Collaro Conquest .... £7119 6
Garrard RCI21 Mk. Il £9 19 6

4 Speed Single Players, EM £6 19 6
Garrard TA Mk. i £8 8 0
Garrard 4 HF ... 6

EDISWAN TRANSISTORS
JUNCTION TYPE P.N.P.
AUDIO XB102, for ampli- A XAl04 frequency
flers and output stages up changeruptod Mol&.‘s 5

ul;.’.50 milliwatte in push- SN
> 0/' etc.upto‘l;!:l/l:'. 15/'

PRICE
23/-. Power V15/10p 20/-.

HMollard OC44, 26/-, OCHd

THE HI-GAIN BAND 3 PRE-AMP
Cascode circuit using Valve ECC84. [7db
gain. Kit 29/6 less power; or 49/ with
power pack. Plans only 6d,

Also Band | version same prices.

(PCCB84 Valve if preferred)

TELETRON POCKET RADIO KIT
Transidyne Superhet Six 6" x4%x 13*
T.C.C. Printed Circuit, internal Ferrite aerial,
Rola loudspeaker push-pull outpue. All parts,

; cabinet, 6 Ediswan transistors,
IGEX34 diode.  Decails 94. £3.9. 0.
VOLUME CONTROLS onm i
At b 80 cane Coaxial
Long spindle. Guaranteed 8emi-alr spaced. jin. dia
1 year. Al values. Ideal Band ITI 6d
5 K. ohms up to 2 Meg. Losses cut 50% =y,
No switch D.P. 8w Post 1d. per yard extra,
- 49 FRINGE QUALITY
Linear or ILog Tracks. AIRSPACED .... 1/- yd.
COAXIAL PLUGS ....1/~ LEAD SOCKETS .... 2/-
PANEL SOCKETS .. 1. OUTLET BOXES ... 48

BALANCED TWIN FEEDE ER per yd. d., 80 O or 500
TWIN SCREENED BALANCED FEEDER 1I6 yd., 80 ohm,

ALUMINIUM CHASSIS, 18 s.w.g.  Pla, undrilled
with 4 sides, riveted corners and lattice fixing holes,
with 2}in. sides, 7x4in., 4/8; 9x7in., 59; 11x7in..
6/9: 13x9in., 8/6; 14x1lin, 10/6; 16x l4in., 12/6
and laxwx.{m 16/8.

BLACK CRACKLE PAINT. Air drying, 3/- tin.

P.V,C. CONN. WIRE, coloured, single or stranded, 2d, yd.
NEON MAINS TESTER SCREWDRIVERS, 5/-.

CORED SOLDER RADIOGRADE, 4d. yd., }b, 2/6.
PAXOLIN 1/15in. 8in, x 10in., 1/8. ION TRAPS 5/-,

PLASTIC RECORDING TAPE

Long Play 7in.reel, 17001, . ............. veee-. 32/6
54In. reel, 1.2001t. 2218
5in. reel, 850ft. 19/6
3in. reel, 2251t kil]
Standard 7iu. Reel, 1.200ft. . 21/~
sin. reel, 300, ...... £l N R [

‘“Instant ” Bolk Tape Eraser and Head Defluxer,
200/250 v. A.C, 27/6. Leatlet, BAE.

EC’HFIERS RMI1, 5/-; RM2, 8/-; RM3. 8/-; RM4, 16/-;
M5, 20/-; FC.H 2"‘/6 14AR6, 17/6 144100, 25/-.
MIN'IATURE CONTACT COOLED RECTIFIERS. 250
50 mA., 7/@; 60 mA., 8/8; 85 mA., 9/6; 200 mA., 21/-;
300 mA., 27/6: Full Wave 250 v. 130 mA.,
COILS, ‘Wearite * P type, 3/ each, Osmor Mklget “Q”
type adj. dust core irom 4/- each. All ra
TELETRON, L. and M. T.R.F. with reacuon, 3/0
FERRITE ROD AERIALS. M.W. 8/9; M. & L, 12/6.
T.R.F. COILS. A/HF, 7/~ pair. H.F. CHOKES 2/8.

JASON F.M, TUNER COIL SET, 26/-. H.F, coil aerial
coll, Oscillator coll, two L.F. transformers 10.7 Mc/s.,
Detector transformer and heater chokes, Circult and
component book using four 6AM6, 2/6. Complete kit
FMT1 with Jason Callbrated dlal and 4 valves, £6/5/-.
With new Jason Cabinet, FMTZ, 30/- extra.

CONDENSERS. ew Btock, 001 mid. 7kV. T.CC., 5/8.
lmfd 7kV 9/6. 100pf. to 500pf. Micas, 6d
500 v. 0.001 to 0.05 mfd. 9d.; 0.1, 1/~
0.25, 1/8; 0.5, 1/9. 0.1/350 v., 9d.; 0.1/1,000 v.. 1/9:
0.1 mfd., 2,000 v., 3/6; 0.00% mfd 2,000 v.. /9.
CERAMID CONDS, 500 v. 0.3 pi. to 0.01 mid., 9d.
-SILVER MICA CONDENSERS. 10% 5 pf. to 500 pf., 1/-:
#00 pf. to 3,000 pf., 1/3.

CLOSE TOLERANCE (Lipf) 15 pf. to 47 pf.. 1/6. DITTO
19% 50 pf. to 815 pf., 1/9; 1,000 pt. to 2,000 pi.,

TRIMMERS, Ceramic, 30, 50, 70 pf., 9d., 100 pf., “150 pf.
1/3. 250 pf., 1/8. 600 pf., 750 pt., 1/9. Phillips, 1/= ea.
NEW ELECTROLYTICS. FAMOUS MAKES
TUBULAR | TUBULAR CAN TYPES
1/350 v. 2/- | 507350 v, 5/8 | 8/800 v. 3~
2/460 v, 2/3 | 100/25 v 3/~ | 16/500 v, 4/-
4/450 v. 2/3 | 250/25 v, 3/~ | 32/350 v. 4/~
8/430 v. 2/3 | 500/12 v 3/ | 100/270 v, 5/6
8/500 v. 9/9 | 8+8/450 v. 4/8 | 2,500/3 v. 4/
16/450 v.  3/6 [ 8+8/500 v. §/- [ 5,000/6 v. 5/
16/500 v. 4/- | 84+16/450 v. 5/- { 8+16/600v. /=
32/450 v. 5/ | 8+18/500 v. 5/8 | 32+32/450 v. @/6.
25/ 1/9 { 16 +16/450 v. 5/6 | 50+50/350 v. 7/~

16 +16/500 v. 8/~ | 64+120/350 v.11/6
324-32/350 v. 4/6 | 100+200/275v, 12/6
R E/SELENIUM RECTIFIERS. 2.6

, 8/9: 2 a,, 11/3; 4 a.. 17/6; 6 a., /ﬂ
CHARGEB TBANSFORMERS T!pmd input 200/"50 v
for charging at 2,8 0r 13 v. 1} a., 15/8; 2a., 17/6; 4 a., 22/6.-

Charger clrcuit frec. AMPMETERS, 4 ., and 5 a., 13/6.
NEW and boxed VALVES 80-day guarantes
1R5 76 uum 10/8{EA50 1/6/EY51 9/6
185 788 6/6/EABCB0  8/6/EY88 10/~
1T4 6/- st 7/8|EB91 6/-{BABCS0 19/
2X2  3/6(63A7TM /- 8/6/HVR2A ~@/6
384 7/6[6817M G/6|EBC4L  8/6/MU14 9i-
3V4 /6{68N7  @/G{EBF80  10/-|P61 3/8
3U4 16|6VAG  @/G|ECCS84  "9/8|PCCBS  0/8
5Y3 18[6X4 7/8{ECF80 6/PC 9/6
524 /616X5  @/6|ECH42 10/6,PCL82 11/6
6AM6  5/-|12A8  7/6{ECL80 10/6|PEN23  8/6
6BES  7/6{12AT7 8/-|[ECL82 10/6/PL82  10/6
GBHG 9/6|12AU7 §/-[EF39 5/8|PY80 /8
6BW6 9/6|12AX7 -|EF41 9/8|PY81 18
8D6 8/-|12BA8 8/G|EF50 5/6|PY82 76
8FG8  7/6/12BE6 8/6|EFS 8/-18P51 318
6B6GT 3/G[I12K7 G|EFsé 14/6]UBC4L  9/8
875 /612Q7  8/G|EF92 5/6|UCH42 9/8
836 @[{35L8  9/6/EL32 Bl=|UF41 9
837G /6|3524 . 7/8|EL41 9/8(UL41 9/6
6K6GT 6/6|80 9/6|EL84 8/6/UY41 8/
8K7G 5/=(B0T 5/8/E240 7ig|U22 8/~
6K8G  7/61954 1/6.EZ80 7181052 78

RADIO COMPONENT SPECIALISTS

POSTAL SERYICE |-, OVER £2 FREE. C.O.D I/6 (EXPORT C.W.0. POST EXTRA) Wed, | p.m.

48 HOUR MAIL ORDER

337 WHITEHORSE RD.
WEST CROYDON

THO, 1665, Buses 133 or 68
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PLUGIN” 3000 Type Relay

.NOW SUPPLIED AS FOLLOWS :— WITH TRANSPARENT DUST GOVER
@® 6 Change-overs Light Duty AND PLUG-IN BASE

6 Makes or 6 Breaks Heavy
As supplied exclusively for

Y BERKELEY

[ J

® 2 Change-overs Heavy Duty
and 2 Change-overs Light Duty

@ Transistorised to operate as
low as 3 Micro-amps

@ A.C. operation for: 6 v., 12 v.,
24 v., 50 v., 110 v. and 250 v.
A.C. "

® Double Wound Coils

® P.T.F.E. Insulation

® Operate and- Delay up to 5
seconds

| We shall be pleased to see you
on our

STAND Q728 ™
I.LE.A. EXHIBITION™

May 23-38
AID. ARB.

ADMIRALTY  APPROVED e o
3000 & 600 TYPE RELAYS L

A.D.S. RELAYS LTD ©7 7oy sy sispgyias. ect

MORE BARGAINS FROM OUR EXTENSIVE STOCK
POTENTIOMETERS SWITCHES Each
6 ohm, small Colvern wjw ............. (Yaxley)

60 ohm, Plessey carbon, li 2p. 2w. Type A ... s L 2/6
100 chm, Burco wiw ... 2p. 2w. Type B ..... . . -~ O 1]
270 ohm, Colvern wjw 2p. 4w, ... . B PN SR .29
400 ohm, 4 watt wiw ... o0 |J8000EE000 - Hovgy ORI SRR AR I v /6
400 ohm, small Celvern w/w 3p. 3w., with onfoff switch.................. o e 19
2K w/w(orCR 100 ... .- 4p. 3W. . S 19
2.5K Colvern Iarge precrsuon w/w D.P. c/o., intercom. ....... PR 13
3K American wjw, with switch . 660500000000000 v
3K Burco wjw, instrument ................ . B . e (Ceramic)
3K + 50 ohm Colverntandem ..................ocooe i . 3f= 2bank 2p. 3w. .. o0 . 2/6
5K Transistor preset ........... . e el &d. 23 (R 752 R0T8 GaeamaOnE 50 0 000500 RS OO SRS 2/6
10K Colvern wfiw ...l . P 1 | (Key)
10K 4 10K American ganged typel R ..o RS v 2/ Ex. €QUIPMENt .................... . 9d.
10K + 10K Morgamte anged carbon ............. e 2= 2 v.«ay ewl L . N " 19
20K Colvern Wi - o /6 ), PRTOUSRRRRRRIRIRN. .o T o0 506 0000000600 - 720000510 99a0u TT
50K Colvern wiw .. . 5 e lje {Micro)
50K + 50K Colvern ganged w/w 250066005 E64 3/- Press to make or pressto break .............ocooccoiiiii. 2/6
75K Colvern precision, new and boxed ... . . 4/6 Sensitive press to make ............. . s . 2/6
200K Instrument, new and boxed . e o 6/6 Press to make with reset .. . 2/6
500K Carbon ............... cooo DITE oo . PN V3 Press to make, roller type 2/6
2M Miniature Slides ........ L. . . 6d. B. & L. Miniature protective: 0.2A and 0.4A, with cut-out
2M Miniature Deaf Aid . . . 3 onoverload ... /6
Each Each
Battery Charger Croc. Clips ........occiiiiiiiiiiiiiiiiiiin, V- Meters, 500 microamp., 2in. round ... 1206
Clarcstat Mains Droppers, 250-110V 2/6 I.F. Transformers, 100 Mc/s, new ....... B 1
Small Inspection Lamps with on/off switch, lead and plug for Hand Mic., Canadian No. 3 ... . . 306
AEADOANT, - 1. ccuiaesoreansiaramaassamassseoessnsassessss WA, 2/6 Morse Keys, Canadian . L V-
Junction Box, GPO 4 way, brand new....... .................. )/- Ringing Generators .... 3/6
Meters 0-ImA. 2in,, square, new ... o ... 18/6 Mic. Transformers.... - R 000005000 =
GPO Jack Plugs  .......cooooooins - I 1 ] American Jack Sockets........ . e e M=
Bulgin Jack Plugs ....................... ST L ¢ sl s AT 1/6 5A. Mains Plugs and Sockets ..................... — /-
VALVES 9001 /3 ea. EFS0 (red) /3 ea. KTW6| 4/6 ea.
954 /3 ea. 6H6 /- ea. EFS50 tsilver) 1/~ ea. KTW62 4/6 ea.
POSTAGE & PACKING on all the above, 6d. each.

super RADIOTECH lnuted

38 MONMOUTH ST., UPPER ST. MARTIN'S LANE, LONDON, W.C.2
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my&lr,’ SON SE )buﬁﬂwnﬁlepﬁo/zé 75 /-

METERS GUARANTEED . g Z
F.S.D. Size T ‘?e Price AT “ &
50 Microamps 2%in. MC/FR 70/- k . \
100 Microamps 2%in. MC/FR  60/- || =
100 Microamps 3Lin. MC/FR 70/- ===
500 Microamps 2in. MC/FR  22/6 — . 3
500 Microamps 2%in. MC/FR 37/6 5
1 Milliamp 2in. MC/FS  27/6 B
o Milliamp 2%in, MGFR 35/ . gt -
illiamps 24in. MC/FR 12/ ’ ; A - |
100 Milliamps 2lin. MCIFR 12/5 [ostage onmeters 1 6 = - \‘
ggg ﬁ;ﬂ.gamps 2lin, M(Ij/llflrz{ 12/6 ‘ = )
illiamps 3tin. 30/- Teiepnene Set Type “ A.” Ringing and Speaking both ways ~a a four-core
5 Amperes 2in. MC/FS 217/6 cable. Carries the voice loudly and clearly over agy distance. Two handsets
%g Amperes 2in. MC/FR  10/6 are supplied as illustrated and the set is complete with Pushes, Buzzers,
2 Amperes D.C.  2}in. MI/FR 7/6 Battery, Plugs and Sockets. We can supply 4-core PVC cable at 8d. per |
50 Amperes 4in, MI/F/PR 65/- yard or 2-core at 3d. per yard extra. Price 75/ set, post 3/6.
3(')}0--10 Amp. 2in. MC/FR  15/6 TELEPHONE SET “ TELE-F "' This is the best known portable telephone
5 0\&1301 Amp. 2in. MC/FS 12/6 ever made, it has a built-in generator for ringing the other instrument and
ég vglttss %lll:n Ilt/}((::/l}‘/gs zg;— ;equires only twin wire between the sets. The set of two instruments and
710, = ; 5 atteries in carrying case, £7/10/0, post 7/6. Twin flat P.V.C. wire 3d. yard.
300 Volts 2}in. MI/FR 25/~ Completelistavailable ROTARY CONVERTERS. Input 12 D.C. Output 230 AC. 50 cy. 133
METER RECTIFIERS. 250uA 1 M.A., 5 M.A., F.W. bridge, 8/6, post 6d. watts. In fitted case with variable resistance, (), 300 voltmeter: The ideal
CROSS POINTER METERS. 2 separate 100 microamp movements, 22/6- job for T.V. and tape recorders where A.C. mains are not available. £10,

MICROAMMETER. 250 F.S.D. 33in. F.R. Sangamo Mod. S37. Scaled carr. 16/-. Special connectors, one fitted with 6ft. heavy duty flex and clips
for valve voltmeter. Circuit available free. 55/, post 1/8. for D.C. side. 10/- set, post 1/-. ROTARY CONVERTER, input 12 v. or 24 v.
UNI-PIVOT GALVANOMETER by Cambridge Instruments, 50-0-50 D.C, output 230 v. A.C,, 135 watts, £8/10/-, carriage 7/6.

microamps., dia. din.  Knife pointer, mirror scale, Complete with BATTERIES. Portable Lead Acid type, 8 volts 125 ampere hours. In metal

leather carrying case. Ideal for laboratory use, £10, carriage 3/-. case 16in. % 18in. X 11in. (Two will make an ideal power supply for our 12 voit
PORTABLE VOLTMETER. 0-160 volts A.C./D.C., accuracy within 2%, Rotary Converters.) Uncharged, £6/10/- each, carriage 15/-. 24 volts 85
8in. mirror scale, knife pointer, in polished case. A precision moving iron amperes, £14 each, carriage 15/-.

instrument at a very low price, £4/19/6, post 3/6. GEARED CAPACITOR MOTORS. 220-240 v. 50 cy. 30watts, 300 r.p.m.,
RADIOACTIVITY MEASURING INSTRUMENTS. Philips Type 1092B. also spindle for 1425 rp.m. A very powerful and useful motor for

A portable self-contained unit in haversack. Scaled 0 to 10 millirontgens only 75/-, post 8/6. .
per hour, using Mullard Geiger Counter Mxlla5, EIG?IO/-,mcge. 15/g._ BARTLE:I'T DRYING OVEN. Interior dimensions 18in. X 15in. X 15in. Auto-

WHEATSTONE RESISTANCE BRIDGE 1 to 10,000 ohms, plug type, £5, matic temperature control. 230/250 volts A.C. 1500 watts.

carriage 7/6. BAIRD & TATLOCK HOT AIR OVEN. Interior dimensions 14}in. x 12in. X
OSCILLOSCOPE No. 11 with high-class amplifier. All normal controls 12in. Copper framed. Double Jacketed ** Stabilec.” 110115 volts 14.8
230 volts. £12/10/-, carriage 15/-. amps., with adjustable temperature control. )

AVO TEST BRIDGES. 220/240 volt A.C. Measure capacities from 5 pf. to KEY SWITCH LOW CAPACITANCE. 2 C.O. locking, 7/6 each. 4 C.O.
50 mid. and resistances from 5 ohms to 50 megohms. Valve voltmeter Non-locking, 10/6 each. 8 C.O. locking/2 C.O. locking, 17/6 each.

range 0.1 to 15 volts and condenser leakage test. Full working instruc- T.C.C. CONDENSERS. 0.1 Mfd., 31 kV. 75/~ each, 1 Mid. 10 kV. 45/- each.
tions supplied with instrument. £9/19/6, post 3/-. SOLENOIDS suitable foq remote cqnt:rol, mechanical indicators, etc. 12 v.
WAVE CHANGE INDICATOR UNIT. Admiralty patt. 2415, £7/10/-. D.C., 400 M.A,, 300, 3}in. arm, }in. movement, 5/- each, post 1/6.

OSCILLOSCOPE. Type 43. With 84in. C.R.T. 138A, 4—617, 3—VR54, I RESISTORS EX STOCK IN QUANTITY WIRE WOUND, HIGH

5Z4, VU120. Brand new with usual controls, power pack and leads.
Suifable for 230 volts, £10/10/-, carriage 12/6.' p STABILITY CARBON ETC., BEST MAKES AT LOWEST PRICE.

FREQUENCY METERS. 45-55 Cycles per second 230 volts, 8in. dia.
Flush Round. Brand new in maker’s box, £10/10/-. post 3/6.

RELAYS P.O. TYPE 3000

Built to your own
specification

MAGNETIC COUNTERS

Counting to 9999.

2-8 v. D.C., 15/- each, post 1/6.

75-230 v. D.C. 15/- each, post 1/6,

HIGH SPEED TYPE No. 100c.

35/-, post 1/6.

HIGH SPEED COUNTER with

zero reset, 45/-, post 1/6.

Keen Prices

Quick Delivery VEEDER-ROOT MAGNETIC COUNTER. General purpose type with zero

reset. 800 counts per minute up to 999,999. 48 volt D.C. §5/-, post 2/6.

Contacts up to Tl::El;(I;IIOS'I;(I’\g SATGHWE%;/, 12in. stem 0/250 volt A.C./D.C. 15 amps.
~ AC. to § egrees cent. ~-. post 2/6.

8-Changeover ROOM THERMOSTAT. Adjustable be(\veen 45 and 75 deg. Fahr., 250 v.

10 . A.C. Ideal f h , etc., 35/- 2/-.
[ croremeTR, e OTia SPEGAL OFFER

Si High Speed Sealed. T.C. E.C. Sealed. . I
1§$8n_5:_221gg) Sweﬂggze 15/6 ‘ZQS 2((:3.0%.“1d G411E84GA92;816 TRUVOX LOUD HAILERS in slope wood front case with 180 line
145Q+ 145Q H96C  19/6 700Q 2 C.O. 4184GD 19/6 transformer and condenser. Impedance 7.5 capacity 8 watts. Com-
500Q -+ H000) H96D 22/6 25000 1make HD4186EE 22/6 plete with hand power microphone with built-in switch 27/-, post 5/{6.
é700(2+ Em}?speedﬂges 26/~ 2{0880 2C.0. 1111 18648(?,E 'ﬂ);g

iemens Higl pen ) 2m2b

100£2+- 1002 H85N  15/- 6702 4C.O. M1092 21/6 M U LTI RA NG E TESTM ETER
850€)-- 8500 H85W 15/  2500Q 1C.0. M1022 22/6 20,000 ohms per VOLT e——
10002+ 1000) H95A 17/6 5000Q 2C.0. M1052 25/ TAYLOR MODEL 127A

ERICSSON SEALED. Highly sensitive. 70000 1 C O 24 v. 25/-. HIGH SENSITIVITY

Comprehensive range available from stock. POCKET SIZE!
SWITCHES. 1 hole fixing, 3 amp. 250 volt. 2 Performance equal to a high priced
1/6 each, 12/~ doz. 20 Ranges DS RUEGELS

RACKS-—POST OFFICE STANDARD. 6ft. high

with U-channel sides drilled for 19in. panels, D.C. Current 50uA, 1 mA. 10 m4,

100 mA, 1 Amp

heavy angle base, 4ft. 10in. in stock. .

LOUDSPEAKERS. AXIOM 150 DUAL conngg,;g. ‘rsavs ;:z_rs ‘1’7)'33 D.c. 0.3, 2.5, 10, 25, 100, 250,
15 OHMS, FULLY DUSTPROOF, £7/19/6, PO : in. gLt

PORTABLE 3 ONMS 501, GARR. 7/6. 3. ROUND PLESSEY O e 400, 250, 1,000,
SPEAKER, SEALED TYPE WITH PROTECTIVE GRILLE 19/6, aig g T
POST 1/6. P.M. ELAC 5in. ROUND, 15/6, POST 1/6. 40uA Meter 31 in, arc. Accuracy D.C.
JACK PLUGS. Cylindrical bakelite screw-on o "A.C. 49, Ohms 5%.
cover, 2 contact 2/6, post 6d. “&;{u Dimensions 53 X 3§ x 13in.
SOCKETS. One hole fixing for above, 3/6, post 6d. 2 Weight 14 oz.

TERMINAL BLOCKS. 2-way 4/- doz. or box of
50 for 18/-, 3-way 6/- doz., 50 for 22/6, post 1/6.
VARIAC. Type 200 CUH. Infinitely variable
0-270 volts, 2.5 amps. In case with 0-250 volt-

i, T . Wt S0 L. WILKINSON (CROYDON) LTD.
output leads, S1Z10/0, camiage 70. 19 LANSDOWNE RD. CROYDON SURREY

VARIAC. Input 230 volts. Output infinitely variable 0-230 volts and y 3
0-270 volts. 9 amps., bench or panel mounting, £15, carriage 12/6. fboncy:) CROR0SIR Grams: VWILE § .CROYDOR

Price: £10.0.0 ... o
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W’”@ . (RADIO) LIMITED

Phone : GERRARD 8204/9155
A Cables: SMITHEX LESQUARE

UNIVERSAL AVOMETER MODEL “D" WESTON MODEL 772 TESTMETER

D.C. A.C. D.C. A.C. R-
VOLTS VOLTS Current Current 9,'5‘:(,‘ L guc RRENT Q'E%TCU
150 mv. 7.5 v 15ma. 75 ma. 10 v. 100 microfa. 500 ma.
300mv. I1S5v. 30 ma. 150 ma. 50y | ma. | amp.
15v. 75v. 150 ma. 750 ma. 250 v. 10 ma. 5 amp.

3v. 150 v. 300 ma, 1.5amp. 1,000 v. 50 ma. RESIST-

15 v. 300v. L5amp. 7.5amp. D.C. VOLTS 100 ma. ANCE
30v. 600v. 3 amp. 15 amp. 25v. 500 ma, 100 ohms
150v. 750v. )5amp. Resist- 10 v. QUTPUT 1,000 ohms
300v. 1,500v, 30 amp. ance 50 v: METER 100k ohms
750 v. 1,000Q 250 v. 10 megohms
1,500 v. IO 000Q2 1,000 v.

Supplied In perfect working order complete

Supplied reconditioned as new, with
with internal batteries. £7/10/~ P/P. 4/~

internal battery, instructions and
leads £8/19/6 each. PP, 3/6.

BRAND NEW RCA EXTENSION ‘ 8-RANGE i%‘hg.‘;:s"““" BC: || FIELD TELEPHONES TYPE F. Generator
LOUDSPEAKERS Ranges 1.5, 3, 7 bell ringing. Sup-
15, 30, 60, 300 and plied  complete
8in., 3 ohm Quality 450 amps. 8in. mir- with  batteries
Speaker mounted in o serlls, Meter fully tested and

complete  with
wooden carrying
case 59/6 each,
P/P. 3/6. 5/- pr.

attractive black housed in polished
teak case. Supplied
complete with all
shunts and leather
carrying case. £15

each. P/P. 7/6.

crackle case to match
ARB88 Receivers, etc.

45/~ each. PP 3/6.

DON Mk. 5 FIELD TELEPHONES

PORTABLE PRECISION VOLTMETERS METER BARGAINS ldeal for all
i 25 microamp g.g. M;g ﬂusl": r:i. 225'1:‘. inter-com-
25 microamp D.C. M/C. proj. rd. 2¢in, q 3
50 microamp D.0. M/C. pro). rd. 2}in. IR IEEEIO0,
100 microamp. D.C. M/C. flush rd. 3jin.. . 82 Buzzer calling.
500/0/500 microamp. D.C. M;C. proj. rd. 'l}ln. 19/6 Supplied fully
1 milliamp D.C. M/C. flush sq. 2in. . 29, d
1 milliamp. D.C. M/C. flush rd. 2}in. . 95/~ tested, com-
1 milliamp. D.C. M/C. flush rd. 3}in. 50/~ plete with

|Brand new instru-
ments by famous
manufacturer, In
polished teak case.
Moving iron instru-
ment reading

A.C. or D.C. 1 milliamp D.C. M/C. flush sq, 4in.. 80/8 )
| volts on 2 ranges 200 milliaeng. D.C. M/C. Hush rd. 2|ln 9/6 batteries and
40-160 v. or O- 15 amp. D.Q. l\llg Proj. nli z g;g instructions.

i = 30 amp. D.C. M/C. flusb rd Dt o . 9 3
E2o |8'"' "x' 15 volt D.C_M/C, fush rd. 14, ... 1008 :3’6/6 _e“;" PIP.
ror scale. Ac- 120 volt D.C. M/C. fiush ri. 34in. 35/6 16 ea., 5/~ pr.

curacy  Within 300 volt A.C. M/L flush rd. 23in. 25/-

2%. £5/19/6 ea. 300 volt A.C. M/C. rect. flush rd. 2}in 95/.

P.P. 3/6. 500 volt A.C. M/L. Aush rd. 24in. ..

BRAND NEW MEDRESCO HEARING
AIDS

EDDYSTONE MAINS POWER PACKS RCA PLATE TRANSFORMERS
00/250 volts in-
tn Output input 200/250 !
l75 volts 60 mA, volts, Output

and 12 volts
2.5amps. Double | | [2:000/0/2.000

choke and volts 500 mA.
condenser tapped |,500/0/
smoothed, 5Z4 1500 volts

rectifier.  Sup- ' .
plied as new and
unused. 22/6
each. P/P, 3/6.

l Supplied brand
new  boxed,
| |£6/10/= each.
’ carriage 10/-.
1

Fully tested, complete with earpiece, all
necessary leads and battery pouch. Incor-
porates three sub-miniature valves and
sensitive crystal microphone. Price only
32/6 each, plus |- P. & P. Batteries 5- extra.

MARCONI TYPE TF340 OUTPUT
POWER METERS

FIELD TELEPHONES TYPE L. Gen-
. erator bell

ringing.
Light  and
| very port-
able. Ideal | | PARMEKO
for all in- TABLE TOP
stallations. n TRANSFORMERS

Supplied
complete
with bat-
teries, fully | |
tested, As

Input 230 v, 50 cfs.
Output 620/550/375/
0/375/550/620  volts
250 mA. Also 2-5 v,

amp, windings

Meter calibration 50 MW/I7DB F.5.D. Meter
mulgipliers, 0.1-4-10-100, Impedance values,

25:30-40-50-60-80- 100-125-150-200 ohms. lm- e i,’{,‘ Size 6} x 63 x Sin.
pedance multipliers, 0.1-1-10-100,  Perfect o / Brand new _only,
condition. £9/19/6 each, 7/6 carriage. /- 5/~ pr. 45/~ each. P/P. S/-.
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COSSOR 9 G.E.C. SELECTEST MULTI-RANGE
D.C. A.C.
DOUBLE BEAM \I/olts },/oslts (I.'.surren: Current
S0 mv SV, ma. 75 ma.
OSCILLOSCOPES 300 mv. 15v. 30 ma. 150 ma.
;.S . 750v. Igg ma. 750 ma.
: Y v. 150 v. 300 ma. 1.5 amp.
Operatlo_n. | I0{200/250 volts A.C. 15 v, 300 v, 15 | 75 amp!
Ten position time base, 6 cps. to 30 v, 600 v, 3 amp. IS amp.
i 150 v 750 v, I5 amp.  Resistance
i gt Al L I? SBS. K2 300v. 1,500v. 30amp., | K.ohm
2,000,000 cps.. Perfect working order, 750 v. 10 K. ohm
1,500 v.
Incorporated overload trip and special
ONLY £1 5 EACH safety interlo:ki‘ng switches. Supplied
: - in perfect condition with leads and battery
C3priage [10F8 at £7/10/- each. PIP. 3/6.
AMERICAN SUPER LIGHTWEIGHT
MARCONI TF410C VIDEO OSCILLA-
TORS. Ranges 20 cps. to 30,000 cps. and F!’-;PEAIII::SETS, Res. 50 ohms. Brand new, I5/-, 24 VOLT ROTARY CONVERTERS
30 kefs. to 5 Mcfs. Variable attenuator. - c
200250 v. A.C.  Reconditioned, perfect | | co\)ND-POWERED TELEPHONE HAND. | | '"PU 24 volts B-C.
order, £35 each. SETS. No batteries required. 15/- each. PP, I/6. | | Output 230 volts
MARCONI TF-373 UNIVERSAL IMPE o e
DANCE BRIDGE. Reconditioned to makers' | Deomie bere. 376 sach ppood 7 NELAYS. |} wacts. Housed in
spec. 1,000 ¢fs. Ranges: 100H. 100 mid. | MEG. ' : S metal carrying
‘el e, TeSEbeR B8 opsnafion. SHERERL MUIRHEAD PRECISION STUD SWIT. || case with inlet/
MARCONISTANDARD SIGNAL GENERA. | CHES. 4bank, 4 pole 24 positions. New, boxed, tlet plugs.
TOR TF-144G. 85 kc/s. to 25 Mcfs. Outpuc | 17/6 each. P/P.1/3. e e
| microvolt to | volt. 200/250 volts A.C. operation. Brand new, 92/6
Reconditioned to maker’s spec. £55 each. CR.100 SPARES KITS. Contains 15 valves, | each. P/P. 7/6.

PHOTO VOLTAGE AMPLIFIERS. These
special units contain a | microamp. Tinsley
mirror galvo and a double selenium photo cell.
Brand new, £9/19/6 each. P/P. 7/6.

resistors, pots, condensers, output trans., etc
All brand new, 59/6 set. P/P. 3/6

24 AMP. VARIAC TRANSFORMERS. 230 v.
input. Variable output 185 to 250 volts. Can be
used reversely giving 230 volts out with variable

MARCONI TF-329 ‘* Q' METERS. Range o
0to 500 Q. Frequency 50 kefs. to 5O Mcfs, 200/280 | PPut: £12/19)-. PIP. 10/~
volts A.C. operation. Reconditioned to maker’s
spec. £65 each. 1,000 WATT MAINS
ISOLATION TRANS-
MARCONI TF-428 B/l. VALVE YOLT- e T
METERS. 5 ranges A.C. and D.C. 15, 5, i valty RS o
15, 50 and 150 volts. Complete with internal £5 each., PP, | I'
H.F. probe. Operation 200/250 volts A.C.
Brand new, £17/10/~ each. P/P. 10}-.
750 WATT AUTO
pe TRANSFO(IJKMERS. Tap-
ped from (10 to 230 volts.
MINE DETECTORS No. 4a Fine heavy duty type,

Amplifier Headset, Control
and Test Depth Measure and Haversack.

dry battery. The unit will detect ferrous or

output.
and any hidden metallic objects.

instructions,

PRICE

99 6 EACH

Carriage 10/6.

Complete equipment comprises Search Head,
Box, Telescoplc
Rods for Search Head, Search Head Test Unit

Operation is from a standard 60 v./l.5 v. combined
ferrous metals to a depth of 24in. giving maximum
signal but can be used at greater depths giving lower
Ideal for tracing underground pipes or cables

Comple!e equipment supplied brand new in oruglnal
transit cases complete with :lrcuu and operating

69/6 each. PJP. 5/-.

AR.88 WAVECHANGE
SWITCH ASSEMBLY.
Brand new with screens,

non- 17/6 each. P/P. 2/6.

NAL GENERATORS.
10-18 Mcfs; 33-58 Mcfs;
150-300 Mcfs.
A.C. operation, 65/- each.
FOR CALLERS ONLY.

MARCONI! TF-517 SIG- |

200/250 v. |

R.1155 RECEIVERS

Standard Model B with improved geared
drive, perfect order, £8/19/6 each, 7/6 P/P.
Trawler Band Model L or N, £12/19/6 each.
P/P. 7/6. Combined Power Pack and Audio
Output Stage suit either model, 85/ extra.

ROTARY CONVERTERS

12 v. D.C.
230 volt AC.
watts 50 cycles output.
Housed in wooden
case and fitted with
voltage control slider
resistance switch, plugs
and A.C. mains volt-
age output check
meter. Supplied in
perfect condition, individually tested £9/19/6
each. P/P. 10/-.

input
150

crystal,

condition.

SPECIAL
PRICE

BC 221 HETERODYNE
FREQUENCY METERS

125 ke/s to 20 me/s

Complete with ali valves,
headset and
struction book, but
calibration charts.

£14-10-0

Carrlage 7/6 extra.

in-
less
1009,

G0:

(RADIO) LIMITED

Phone: GERRARD 8204/9155
Cables: SMITHEX LESQUARE

= ~"3.34 LISLE STREET, LONDON, W.C2
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MINIATURE
UNISELECTOR
SWITCH. Two
banks of ten plus
home contacts one
bank continuous of
normal. 30 ohm
coil for 24 volt
operation. Brand
new, manufac-
turer’s  packing.
Price 22/6 each.
P. & P. 2/6. As
illustrated.

NEW CARPENTER'S
TYPE POLARISED
RELAYS. 2 x 9,500
turns at {1,685 ohms.
;rice 22/6 each. P. &

/-

[ TeLepHONE M= o)

Carpenter's, similar to
above, but type 5A48,
Coils 1 x 3200 turns at
100 ohms and | x 2000
turns at 145 ohms, 22/6
each. P. & P. /.1
Bases for same 2/6.

SIEMENS H.S. RE-
LAY. Very latest type,
sealed. H96E. ,700
ohms. plus 1,700 ohms,
single C.O. contacts,
Brand new with fixing
clip. In maker’s cartons.
Price 16/6 each, plus
I/- P. & P.

Siemens sealed similar
relay to above, but
2.2 ohms plus 2.2 ohms.
Minus chps, 12/6 each.
Plus 1/- P. & P.

MINIATURE MOVING COIL DIFFER-
ENTIAL RELAY. Two coils 350 ohms each.

. Operating current
minimum 140 micro-
amp., nominal 400
microamp, maximum
8 milliamp. One
pole two way, or,
centre stable. Two
way contact current 100 mA. at 50 V. A.C. or
D.C. Size 14 x & x $in. Price 22/6 each.

A VERY SUPERIOR BRAND NEW
RELAY IDEAL FOR MODEL WORK,
7,000 ohms coil. Will pull in at 750 microamp.
and out at 450 microamp. Change-over,
platinum contacts. Vacuum sealed, will there-
fore not be affected by oil, moisture or water
and never needs adjusting. Weight 2} oz.
Price 18/6. P. & P. I/-.

U.S.A. 27-volt 4-pole CHANGE-OVER
RELAYS. Brand new and boxed, 5/6 each.
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. i/6.

|

| connection.
| £3/8/- each, or £6/5/- the pair.

}

- 500 watt type £3/3/- each. P. & /P 3/9.

MAINS POWER
SUPPLY UNITS

Potted and sealed
transformer and
choke by famous

maker. Mounted on
metal chassis 6% x
74in., complete with
j’ S$Z4 rectifier valve

o W and full smoothing.
Input tapped 220-230-240 volts.
Output: 300 V. D.C. at 100 mA.

6.3 V. A.C.at 4.5 amp.

6.3V A.C at2amp.
Rectifier supply 5 V. A.C. at 3 amp
conservatively rated. Price 42/6 plus P ‘& P. 6/6

DESK

TELEPHONE

HANDSETS
Brand new (perfect)
complete with two-
way calling system
(buzzer), internal
battery. All ready
for simple two-wire
Price .
P. & P. 3/6 each
unit,

BBRAND NEW FREQUENCY
METERS manufactured by
Crompton Parkinson. Calibra-

ted 45 cycles to 55 cycles per

second. 6” dial. Panel mounting
type. In original manufacturers’
boxes. PRICE £10.15.0 each.
Postage 3/6.

AUTO TRANSFORMERS.
down, 110-200-220-240 v.
New. 300 watt type £2{2/- each.

Step up, step
Fully shrouded.
P. & P. 2/6.
1,000
watt type £4{4]- each. P. & P.
LABORATORY
PRECISION
VOLTMETER.
Brand new in
polished teak case.
Moving tron instru-
ment reading D.C.
or A.C. 0-160 volt
on  8in. mirror
scale. Accuracy 2%
£4/19/6 each. P. &
P. 3/6.

BRAND NEW SOUND
POWER OPERATED EX
ADMIRALTY HEAD
AND BREAST SETS. Two
such sets connected up will
provide perfect intercomm.,
no batteries required. Will

operate up to % mile.
Original manufacturer’s
boxes. Price 17/é each, plus

P. & P. 2/-; or 32/6 per pair.
P. & P. 3/-. }

8-day clockwork
Time Switch.
Contacts 24 amp.,
230 volt, 24 hour
\ phase,  hour divi-
sions, allow setting
for one make and
one break to be
| made every 24
hours. complete
with key. Used
but guaranteed
perfect. Price 276
each. P. & P. {/6.

METERS GUARANTEED PERFECT
Charging Types

2} amp.D.C. M.1. 2in. fl. rnd. . 7/6
5 amp. D.C. M.1. 24in. {l. rnd. II/6
75 amp. D.C. M.L 3%in. proj. rnd 12/6

9 amp. D.C. Hot Wire W.R. 24in. 1. rndé/é
Voltmeters
12 v. D.C. M.C. 2}in. proj. rnd.

20 v. D.C. M. C. 2in. {l. sq.
| 1 25 v. D.C. M.C. 2in. fl. rnd.
| 30 v. M. 3in. proj. rnd.

40 v. M.C. 2in. fl. sq. ........

300 v. A.C. M.I. 24in. fl. rnd. .

400 v. A.C. M.I. 44in. fl. rnd. .........
Milliammeters

| mA. M.C. 24in. fl. rnd. ..
2 mA. M.C. 24in. {l. rnd.
500 mA. M.C. 24in. fl. rnd.

Microamp.
50 microamp., scaled 0-100, M.C.
2%in.flrnd. L 42/6
200 microA., M.C. 24in. fl. rnd.
(calibrated 0-5 RS TN v/6
50 microA. 2%in. squares, |def‘mng
3 scales 35/-
500 microA. M.C. 2in. rnd. 16/6

Postage on all meters 1/- each

Miniature latest type mov-
ing ¢oil 0-5 milliamp meter,
1}in. diameter, flush fitting
complete with fixing clip.
Price 17/6. P. & P, if-.

CRYSTAL CALIBRATOR No.
= crystal
4-valve
instrument in the
same category as the
famous B.C.221I.
Directly calibrated,
does not require
cross reference or
charts — functions
as follows: (1) A
crystal controlled
ocsillator which
provides fixed ‘fre-
uency signals of 500
KC and all harmonics of 580 KC togbeyond 10
Meg. and up to 30 Meg.
(2) A variable oscnllator from 250 KC to 5
KC, this _enables all intermediate frequencies
between 250 Kefs. and 30 Meg. to be produced
and modulated.
Supplied complete with 3 spare valves, all leads
and maker’s instruction book’ in carrying
haversack. The complete outfit is brand new—
repeat NEW. Price: £4/19/6. Carr. 3/-.

A
controlled
high-grade

;‘lgg"'*f‘}:nk. | ::‘IECZ';| TWELVE PLATE F.W.
gg/xménesewhou§g RHEOSTIAT O'IT. position Stud Switch. Heavy | BRIDGE CONNECTED
. ohm. watt, complete wit d
instrument knob. Price 8/6. P. & P. I/6. Original boes. L) "\ | RECTIFIER mounted on 200250
cach. P. & P, If-. volt A.C. input transformer.
W. W. RHEOSTAT. New. 35K or 5K | Output 36/40 volt D.C. at 1.2
h CERAMI P
25 watts. Price 7/6. P. & P. 1/6. :WITCH? . p;eE.CGIE«IS,P: ‘ ::;:s. . ;lepw,:‘ 6perfect. Price
EX P.O. MAGNETIC COUNTER. 3 T e '"p,i'::"‘,‘,‘,’/?l R
2hms type loavl' 4a';/|6l volt D.C. operation. Price each. P. & P .I/6 :
/6 each. P. & P.l/-. | R R
SOLENOID OPERATED MAG
| MINIATURE _ INSTRUMENT  RECTI- | RELAY. Type SCW/3945, 4 pole chan';ei-\l;:::
AS ABOVE 500 ohm for 24/36” volt D.C. | FIERS, Bridge Type | milliamp. Guaranteed | |0A contacts 24v. operation. Brand new 13/6

operation. Price 6/6 each. P. & P. perfect, 7/6 each. | P.&P.1l6.

WE ARE EXPERTS AT OVERSEAS PACKING & SHIPPING!

SERVICE TRADING Co.

PERSONAL CALLERS ONLY: 8 Little Newport
Street, London, W.C.2. Tel: GER 0576
ALL MAIL ORDERS: (Early Closing Thursday.)
47-49 High Street, Kingston-on-Thames
Telephone: KINgston 4585
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Another striking Proops buy gives anyone a chance to use pro-
fessional gear and do some serious alignment work with stable
frequencies and accurate signal levels right up through FM and
all the TV channels to the beginning of UHF.

PRECISION SIGNAL GENERATOR CT53

A modern laboratory standard instrument by Wayne Kerr, British
Communications Corporation, H. C. Atkins Laboratories, etc., made
as common radio test equipment for the Navy and R.A.F. (Still in
current use and undoubtedly in the £150 class).

FEATURES

@ Vernier tuned, Triple screened, 6-band coil turret covering 8.9 to 300 Mc/s with 72
ohm output from 100 mV to 1uV.

(] gregiggn decade ladder and silver slide wire attenuator calibrated in voltage and
-9 b

@ Variable carrier level monitored by cathode follower and VITVM.

@ CW or modulated 30% by 1000 c/s sine or square wave (variable mark/space ratio.)
@ External mod by sine wave from 50 c/s to 10 kc/s or pulses down to  u Sec.

@ Seven B7G valves, Potted * C’ core transformers, Paper capacitors, Stabilised HT.
@ Seclected spare oscillator, pre-aged spare monitor, 100 A meter.

@ Mains, HT, Bias and Filament supplies fully RF filtered.

@ Combined cabinet/rack mounting case, Pressure sealed, Desiccator, Panel mains
voltage adjustment, Triple fused, in fact, * the lot !

Offered straight.from Scr\[icc use, complctc with calibration book, cables, circuit dia-
gram and principal technical information, checked serviceable and fully guaranteed.

£1 7.1 o.o plus 15/- for careful packing and carriage.

BROTHERS LTD. 52 Tottenham Court Rd., London, W.I
Head Office and Mail order enquiries. LANgham 0141
Shop hours 9 a.m. to 6 p.m. Thurs. 9 a.m. to 1 p.m. OPEN ALL DAY SATURDAY,

133

A few with superficial damage offered unguaran-
teed and less cables, etc. for £12.10. plus 15/-
carriage.

PROOPS

DEAF AID VEST POCKET RADIO 55/-

Three modern low-consumption miniature valves in a very sensitive
hi-fidelity circuit that only requires the addition of a simple tuned
input circuit and a crystal diode to bring your favourite programme
in loud and clear. Pre-wound aerial coil on hi-Q ferrite rod, Con-
version takes less than an hour without previous experience and

VARIABLE SPEED HYDRAULIC GEARBOX

This specially made oil-filled casing houses a hydraulic torque con-
version unit originally precision made by Westinghouse from high
quality materials for the U.S. Government at an acquisition cost
exceeding £150 each, Highly suitable for lathe head drive, workshop
variable speed power take-off, etc.

using only ordinary tools. Brand new in original pack with larest
type crystal earpiece and detachable plastic ear mould plus all con-
version parts. Sensitive crystal microphone suitable for immediate
use with tape recorder becomes spare on conversion to radio. Kit
of parts sold separately—Deaf Aid 40/-, Conversion parts 15/-, bat-
teries 5/- post free.

ETCH YOUR OWN PRINTED CIRCUIT KITS 2I/- 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-quality materials=—completely
safe to handle—carefully prepared to ensure fine definition and uniform
results without laboratory control.

£10 GEIGER COUNTER

Circuit embodies U.K.A.E.A. patent. Specially moulded case. Cur-
rently being supplied throughout the world. ~Three ranges—highly
sensitive-——light-—portable—visual and audible response-——plus output
socket. Ideal for introduction to radiation measurement and nucleonic
circuitry.  Specially written 40-page instruction manual supplied.
Batteries £2/15/3 extra.

KIT OF PARTS £4/17/6

Identical parts. Guaranteed performance. Manual and printed circuit
plates for battery pack supplied (assembled pack £2/15/3 extra). Fully
illusltra}ed assembly instructions. Spares and service permanently
available.

Basically the unit is a back-to-back mounted, oil submerged, variable
displacement hydraulic pump (input shaft) feeding a reversible hydraulic
motor (output shaft) so that variation of the pump displacement by
manual control gives very fine selection of output speed from zero
up to 6% below input speed while a changeover valve in the supply
lines to the motor provides instantaneous reverse at any speed. Recom-
mended input speed 500-1,000 r.p.m., maximum power 11 h.p. Both
shafts gin. dia. with Woo key.

Tested and fully guaranteed, supplied complete with technical data
and performance curves for the remarkable price of £16 only, carriage
paid. Size 8 x 10 x 12in.

LOW-VOLTAGE, HALOGEN-QUENCHED, GEIGER-MUELLER
TUBES 25/- post free

Working voltage 400-450. Highly sensitive.
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. Brand new, individually tested,
fully guaranteed.

DESK MICROPHONES

High-grade crystal desk microphone in contemporary styled diecast
case, originally designed for use with world renowned recording equip-
ment. Incorporates sliding note tray in base and rubber mounting feet;
attractive green crackle finish. Fitted with two heavily chromed flap
type switches for Record/Playback operation, and complete with
multi-cored cable and plug. Brand new, boxed.

Effective length 11.8

3A-ARR-2X MIDGET 12v RECEIVERS

Beautifully made, compact, double-conversion, aircraft set. Dynamotor powered,

10 B7G valves, seven 9001, three 6AK5, and 12A6 output
ohms.

OFF-NAV-VOICE switch and BFO pitch control.

different MEDIUM WAVE station for each channel.
consumption only 2% amps. \
box, three adaptors, and circuit diagram . .

Three RF stages tuned over 234-258 Mc/s from panel knob by lockable
calibrated dial which operates ganged inductors. Two IF stages, oscillator,
modulator, 1st and 2nd detectors and beat frequency control stages.
switched channels are provided between the 1st detector and oscillator stages
(each with externally accessible tuning) all switched from front panel or by
flexible cable from neat remote control box which also provides volume control,
By feeding aerial to
alternative panel socket provided (instead of input) coil inductors can be set to a
Potential car radio,
BRAND NEW complete with valves, control
. 55/= plus 7/6 carriage.

into 300 or 4,000

Six
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nection diagram for

R.S.C. HI-FI TAPE RECORDER KIT

Bulld a high quality recorder
In the £70 class for only

Can be assembled in { to | hour.
INCORPORATING THE LATEST COLLARO STUDIO TAPE TRANSCRIPTOR,

7 x 4in. LOUDSPEAKER, Reel 0! Best Quality TAPE. Spare Tape Spool, a Port-
able Cabinet, size approx. 18x 13 x8in., finished in two-tone rexine, and con-

¥ 3 SPEEDS. s FREQUENCY RESPONSE 50-11,000 ¢.p.s.
NEGATIVE FEEDBACK EQUALIZATION FOR EACH SPEED.
4 WATTS. + MAGIC EYE RECORDING LEVEL INDICATOR. +% 3 MOTORS.
Fast rewind. % TAPE MEASURING AND CALIBRATING DEVICE. +% TAKES
FULL 7in. DIAMETER REELS OF TAPE. “ NEGLIGIBLE HUM. -+ EN-
TIRELY EFFECTIVE AUTOMATIC ERASURE,

Full deseriptive leaflet supplied on receipt of 8.A.E.

OR DEPOSIT 3 GNS. and
13 monthly payments ol 45/9.
Cash price if eettled in 3 months.

251- A

17/6

HIGH QUALITY TAPE AMPLIFIER. A HIGH FLUX

wiring amplifier to transcriptor.

FEATURES INCLUDE
* SWITCHED
% OUTPUT

HI-FI 10 WATT AMPLIFIERS

BRAND NEW £5-1 9-9

BUT IN SLIGHTLY
Carr. 776

SOILED CONDITION

A REMAREABLE OPPORTUNITY
Push-pull output. Latest high efficiency Mullard valves.
Dual separately controlied inputs, for mike and gram.
Separate bass and treble controls. High sensitivity. Output
for 15 ohm loudspeaker. Guaranteed, tested, and ln perfect

working order.
Fuil range at really competitive prices

VALVES ! All guaranteed!

SUPERHET RADIO FEEDER UNIT
Design of a high quality Radlo Tuner Unit (specially suitable
for use with any of our Amplifiers). A Triode Heptode
F/charger is ured. Pentode I.F. and double Diode 8econd
Detector, delayed A.V.C. is arranged so that A.V.C. dis-
tortlon is avoided The W. Ch. 8w, incorporates Gram-
positlon. Controls are Tuning, W. Ch. and Vol. Output
will load most Amplifiera requiring 300 mV. input dependlng
on Ae Jocatlon. Only 250 v. 15 mA, H.T. and L.T. o
6.3 v. 1 amp. required {rom amplifier. 8lze of unit nppmx
9-6-7in. high. Bend B.A.E. for illustrated leaflet, Total
building cost s £4/15/-. Point-to-Point wiring diagrams
and Instructions 2/8.

WAYNE KERR SIGNAL!GENERATORS Type CT53.
£100. Few only at 18 Gns. with charts.

3.9 to 300 megacycles. Suitable for aligning] V.H.F. Radio or TV. recelvers. Output 1 microvolt to 10 millivolts. Worth approx.

METERS

. ACOS HI-FI
0-50 micro-ammeters, ¢ ’
23in. scale, scaled 0-100. ORYSTAL MIKES
39/6. Mic 40 hand or e
Desk type

0-500 micro-amp., 3iin.
scale, scaled in decibels.
59/6.

Ferranti Multimeters,
DC. and A.C,, complete
in -carrying case, 59/6.

27 /9 (Llsted

39-1 Stick type

39/6 (tim:

Limited number.

to

Type BM1.,

and 80 v.
diagram 39/9 or ready for use 46/9.

Type BM2. Size 8x 5] x23In. Supplies 120 v. 90 v. and 60 v., 40 mA. and

p., {ully smoothed. THEREBY COMPLETELY REPLACING
BOTH H.T. BATTERIES AND H.T. 2 v. ACCUMULATORS when connected
SUITABLE FOR ALL BATTERY
RECEIVERS normally using 3 v. accumulator.

49/9 or ready for use 58/6.

2 v, 0.4 a. tol am

Complete kit with diagrams and instructions.

R.S.C. BATTERY TO MAINS CONVERSION UNITS

An ali-dry battery eliminator.

¢fs. I8 available.
Thls includes latest low

8ize 5} x 4} x 2in. approx. Com-
pletely replaces batteries supply 1.4 v. and 90 v. where A.C. mains 200-250 v.
Suitable for all battery portnhle reoelve‘[s requmng Lav,

kit with

types.

A.C. mains supply 200-250 v. 50 c/s.

BUILD A PORTABLE BATTERY OPERATED RECORD
PLAYER FOR ONLY £6/19/8. Portable Cabinet, Garrard
45 r.p.m. motor and pick-up unit, all parts for trnnsls'.or
amplifier, and circuit diagrams. Parta sold separately.

THE SKY FOUR T.R.F. RECEIVER

A design of a 3
valve 200-250 v,

wave .-
receiver with selen-
jum rectifier. For
inclusion In cabinet
or wal-

PARMEKO RE-ENTRANT LOUDSPEAKERS. Horn type for factory or outdoor use. Highly efficient,
will handle up to 10 watts. Matching 16 ohms or 200 ohms. Brand New. Boxed. 59/6. Carr. 5/6.

R.S.C. Al2 STEREO
AMPLIFIER KIT

A complete kit of parts to 4 GNS

construct a good quality
3 18 tt.
A ekt (wupmv?;m; Carr. and packing /6.
Suitable for use with all

stereo  amplifler
really llfe-like reproduction.
Ganged volume
QOutputs for

stereo pick-up heads at present available.
tehed 2-3 ohm b For 200-250 v. A.C. mains

nut veneered type.
It employs valves
8K7, 8P6l, 6F6
and is specially
designed for simpliclty in wiring. SeDsitivity and quality
are: well up to standard. Point-to-Point wiring diagram.
Instructlone and parts list 1/9. Thls receiver can be built
for a maximum of £4/19/6 including cabinet. Available
in brown or cream bakelite or veneered wulnut.
EXTENSION SPEAKERS. Klndwme walnut vencered
cablnets. All standard 2-3 ohms. 64in. 29/9; 8in. 35/9.

and tone controls. Preset balance control.
Astonishing value.

¢ STENTORIAN " HIGH FIDELITY P.M,
SPEAKERS

HF1012, 10 watts, 15 ochms (or 3 ohm) speech

coil. Where a really good quality speaker at a

low price is required, we highly recc d this

W.B.

SELENIUM RECTIFIERS

We can quote special prices for quantitles of 12 to 10,000
of most types. BSpecial types made to order.

L.T. Types

/6 v. § a. bh.w, . 1/9 3/9
6/12 v. 1 a. h.w. 3/11
Following F Ww. (Brldse) 4/11
8/12v.1a 3/11 6/11
6/12v.2 a. 6/11 250 v. 250 mA. 12/9
6/12 v. 3 a. 9/9
6/12 v. 4 a. 12/3 Contact Cooled
8/12v. 5 a. . 14/6 0v. 80mA. ... @/11
6/12v.8 a, . 15/6 250 v. 75 mA., 8/11
6/12v.10a 25/ F.W. (Bridge)
6/12v. 15 a. . 35/9
JACK PLUGS. Standard type b with 4ft. d

lead. 1/11 each.

JUNCTION TRANSISTORS. R.F. Type. 11/8, Audio type.
5/9. Power type Goltop V15/10P 2 watts, 17/9. OC7l,
10/-. 0C72 17/-. XB102 10/-. XBlo4 10/-.
0C44, XA102 17/8, and many other types.

XAl01,

unit with an amazing performance. £4{10/9.
Please state whether 3 ohm or 15 ohm required.

RECORDING HEADS, Baird Record Playback and Erase.
(Housed in ope contaiver.) 9/ pr.

ASSEMBLED
HEAVY DUTY SSEMBLED
CHARGER KIT | .
6/12 v. variable charge gy 2. .
rate up to 6 amps. 6/12v.1 a.
Consisting of Mains | 6/12v. 2a.
Trans, F.W. (Bridge) | 6/12v. 4a.

Above ready for use with

Sl e, G mains and output leads.

Sy MCIES multi- | coe well ventilated and
position switch with | finiched in stoved blue
knob, fuses, fuse- | hammer. Cam. & pkg
holders, panels, plugs, 8/6.
and circuit. Only 59/6 CHARGER
Post 4/6. TRANSFORMERS
200-230-250 v. 60 cfs.

rannoy reEntrant| | Soiov de -
LOUDSPEAKERS. &g'_}g " g;aa.

watt . .
7.5 ohms ...... 19/6 0-9-15v. 5 a.
Or o palr for .... 35/- 0-9-15 v..6 a.

CHARGER AMMETERS
0-1.6 amp,, 0-3 amp., 0-4 amp.
0-7 amp., 025amp OGOamp 8/9

As above, but for
3 amp. charging.
Only 59/6. Carr. 3/9

All Battery Chargers and Kits for 200-230-250 v. 50 ¢/s. A.C. Mains

BATTERY GHARGER KITS ASSEMBLED ASSEMBLED 6 v. or 12 v.
Consisting of Mains Transformer CHARGER
F.W. Bridge, Metal Rectifier 4 amps.
well ventilated steel case. Fuses, § 6 v.or12 v, 2 amps. Fi
fuse-holders, grommets, panels | Fitted Ammeter itted Ammeter and

and circuit. Carr. 2/9. extra. | ang selector plug Xﬁﬂf&ﬁ?ﬁi;ﬂ?ﬁ
6viorf12v.tamp. ......... 24/9 } for 6 v. or 12 v. or 12 v. charging. Double
As above, with ammeter ... 32/9 | Louvred metal fused. Well ventilated
.. 25/9 | case, finished at- steel case with blue
6 v.or12 v, 2 amps. . 31/6 | tractive hammer hammer finish.  Ready
6v.or12v.2 amps. ......... 42/9 | blue. Ready for fie i v:inh 69/9
{inclusive of ammeter) use with mains L‘E?I;‘;t E}::lads Carr. /-
6v,or12v. 4 amps. ......... 53/9 | and output leads. Or Deposit 13/3 and
6 v. or 12 v. 4 amps. with Double Fused. | 5 monthly payments of 13/3.
variable charge rate selector Only
and ammeter . §9/9 Carr. 3/9 49/9 As above, but for 8 amp. charging
. : 4 GNS. Carr. 5/-. Or Deposit 18/~ and

5 monthly payments of 16/~. The 6 amp.
model only is slightly store soiled and
is being offered at well below usual price.

VIBRATORS. Oak and Wearite, synchronous 7-pin, 2 v.
7/9, 6 v. 8/3, 12 v. 4-pin pon- nynchronous 918,

2 v. 18 A.H. EX. GOVT. ACCUMULATORS. New Boxed:
Only 5/8 each, 3 for 15/-, plus 3/6 carr.

EX. GOVT. MAINS TRANSFORMERS
A]l 200-250 v. 50 cfs. Inpm
0-110-200-230-250 v., 275-0-275 v. 100 mA. 6.3 v.

T80 BY.38m e rrrrnnrs: . 22/9
250 v. 60 mA., 6.3 v, 2 10/11
300-0-300 v, GOm.A 83v. 2a. . 1/9
263-0-265 v. 150 mA., 6.3 v, 1l a,,8v.3a,5v, 3. %9/11
........ 18/

BﬁgOSéOv.lOOmA 6.3v,2a,5v.2a,
4-26-28 v, 15 amps, A.Q. conservm.lve Govt, rating (mark-
with D.Q. rating after recﬂﬂcatlon) 69/9. Carr. 15/-.
0 10:20-25 v. 24 a. (Govt, rating) 79/0, Carr. 15/,
AUTO 500 watts 0+215-220-225-230-235-240 v. .. 2
Carr. 7/6. 50 watts, 0-110/120-230/250 v. ......

D.C. SUPPLY KITS. Suitable for electne trains, Consists
of maine trans. 200-250 v. 50 c.p.s.; 12 v. 1 amp. selenium
rect. (F.W, Bridge): 2 fuseholdars, 2 fuses. change direction
awitch, variable speed regulator, partially drilled steel case
and circuit. Very llmited number, 33/9.

EX. GOVT, SMOOTHING CHOKES

200 mA., 3-3 H., 50 ohms. Parmeko 8/9:; 100 m.A. 8§ H,

100 obms 3/11; 160 mA., 10 H., 50 ohms 9/9;

201, 990 ohms 5/95120 mA., 13 K., 100 ohms 8/8; 5om
50 H., 1,000 chms 6/9; 100 m\.. 10 H., 100 ohms 6/9}
60 mA., 5-10 K., 250 obm. 2/1

EX. GOVT. CASES.

Well ventilated, black crackle

finished, undrl{; oovgr. 8ize l4x10xatm high.
i{D AL P ATT, g OHARGER OR INSTRU-
COULD BE USED FOR

AMPLIFIEB Only 9/9, plus %8 post.

POWER PACK KITS. Only 18/1]1. Fully smoothed
H.T. output of 250 v. 60 m.a., and L.T. supply of 6.3
v. 1.5 amp. Consisting oi Double Wound Mains
Transformer 2307230 v. 50 c.p.s. AC. primary. Bele-
nlum Rectlfier, Bmoothing Choke, Double Electro-
Iytie Condenser, Alumintum Chassis and Clreuit.

P,M. SPEAKERS. 2-3 ohm 2}ln. Perdio 21/9. 5in. Good-
mans 17/9. 7x4in. R.A. Elllptlc&l 19/9. 6}in. Rola 19/9
in. Rom 19/9 sm. Goodmana 25/9. 8 x 6in. Elac with high

10in. R.A, 28/9. 10x6in. Elliptica!
12in. R.A. 28/11. 190, R.A. 8 or 15 ohms.
lines, 59/6.

0 watts, 12, 006

TWEETERS, 4in. Pleasey, 8 ohms, 18/9. R.A. 15 obm 25/9.
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R.S.C. A10 ULTRA LINEAR
30 WATT AMPLIFIER

stages are incorpor-
ated. Senaltivity s
extremely high.
Only 12 mlllivolt

um ingput is
required for full
output. THIS EN-
SURE3 THE SUIT-
ABILITY OF ANY
TYPE OR MAKE
OF MICROPHONE
OR PICK-UP, Beparate
Bass and Treble controis
give both “ 1ift ** and " cut
with ample tone correction
for long playing records. An extra
input with associated voi. control
1s provided so that two separate
inputs such as “mlke” aod
gram, etc., etc., can be simultaneously applied for mixing purposes. AN QUTPUT SOCKET
WITH PLUG I3 INCLUDZD FOR 3UPPLY 07 300 v. 20 mA. and 6.3 v. 1.5 A. FOR A
RADIO FEEDER UNIT. Price in kit form with to-follow wiring di

¥

Or Factory built with 12 months’ gnarantee £13/19/6. TERMS

ONLY 11 (RS, ON ASSEMBLED UNITS. DEPOSIT 24/9 and 12 monthly
Carr. 10/- payments of 24/9.

Cover as illustrated Type 807 output valves are used with High Quality Bectionally

18/9 extra. wound output transformer specially designed for Ultra Linear

i Ne dbach D.B. in raain loop. CERTIFIED PERFORMANCE

FIGURES ARE’EQUAL TO MOST EXPENSIVE UNIT35 AVAILABLE. Fr

HIGH FIDELITY 12-14 WATT
AMPLIFIER TYPE AT

PUSH-PULL
ULTRA LINEAR
OUTPUT
“BUILT-IN"
TONE CONTROL
PRE-AMP
STAGES

Two input sockets with associ-
sted controis allow mixing
of " mike” and gram. ar in
A.10. High sensitivity. Includes
5 valves: J83,  EOC83,
ELS4, EL84, 5Y3. High Quality sectionaliy wound output teansiormer speclally designed
for Ultra Linear operation, and reliable small condensers of current manufscture. IN-
DIVIDUAL CONTROLS FOR BASS ANU TREBLE “ Lift ” and " Cut.” Frequency
response + 3 .B, 330,000 c/cs. bix negative feedback loops. Hum leve] 60 1.B. down,
ONLY 23 milllvolts INPUT required for FULL OUTPUT. Buitable for use with all
makes and types of pick-ups and microphones. Comparable with the very best designs.
For STANDARD or LUNG PLAXING RECORD3, For MUsICAL INSTRUMENTS such as
STRINu BA3S, GUITARS, ets. OUTPU'L BOLKET with plug provides 300 v. 30 mA. and
6.3 v. 1.5 a. For supply of a RADIQ ¥EELER UNIT. Bice approx.: 12.9-7ln. For A.C.
mains 200-250 v, 60 c/cs. Output for 3 und 15 obm speakera. hit is complete to last nut.
Chassis is fully punched. rull instructions and point-to-polnc wiring 8 Gns Carr.
diagrame supi lied, (Or factory built 45/- extra). ONLY o 10,
If required louvred metal cover with 2 carrying handles can be supplied for 18/9. TEKM3
ON ASsEMBLED UNIT3. DEPOSIT 18/9, and 12 moathly payments of 18/9. Bend 8.A.E.
for ill pr}

+ 3 D.B. 30-2,0000 ¢/cs. Tone Controls + 12 D.B. at 50 ¢/cs. + 12 D.B. to - 6 D.B.
at 12,000 ofcs., hum and noisz 70 D.B. down. Good quality reliable components used.
Chassis flnish blue hammer, Overall size 12 x 9 x 9in. approx. Power consumption 150
watts. For A.C. miina 200-250 v. 50 ¢/s. Outputs ior 3 and 15 ohm speakers, EQUALLY
SUITABLE FOR THE CONNOISSEUR OR FOR LARGE HALLS, CLUBS OR OUTSIDE
FUNCTIONS, IDEAL FOR USE WITH MUSICAL IN JTRUMENTS SUCH AS STRING BASS,
ELEOTRONIC ORGAN, GUITAR, eto. FOR DANCE BAND3, GARRISON THEATRES,
eto., etc. We can supply Miccophones, Soeakers, ete., at keen cash piioes or on terms with
amnli ‘ers. EXPORT ENQUIRIEs INVITED.

FULL RANGE OF LINEAR HIGH xIDELITY AMPLIF.ER3 ALWAYS IN STOCK.

LINEAR L15 MINIATURE 4/5 W. QUALITY AMPLIFIER. Bultable for use with any
record playing unit and most microphones. Negative feedback 12 D.B. Basas and Tieble
controls. For A.C. mains input of 200-250 v. 50 c.p.s. Output for 2/3 ohm speaker. Three
minfature Muliard valves. 8ize only 6 x 5 x Biln. high. Ghassis fully irolated from malna
Guaranteed 12 months. Only £5/1 9/6 Or Deposit 22/- and & monthly payments.
of 22/-. 8end 8.A.E. for leaflet.

GL3A MINIATURE 3 WATT GRAM AMPLIFIER
For 200-250 v. 50 ¢.p.s. A.C. mains. Overail slze only 11§ x 2} x 2}in. Fitted Vol. and Tone
Control with mains switch. D :sigaad forus: wish any kind of single player or record chang-
ing unit. Output for 2-3 ohm speaker. Guaranteed 12 montns. Only 59/6.

R.S.C. A7 3-4 WATT QUALITY AMPLIrIER. Spec. exactly a8 A5 below with exception
of outpuat, voltage, Comoleta kit of ny-ra. divgraims nd fnstructjons £3/15/-, carr. 3/6.

R.s.u. 45 4-6 WaThr hlunt ualN AMPLIFIER

A bighly sensitive 4-valve guality amplider for the home, small ¢lub. etc. Onty 50 wmilli-
volts laput is required for full output so that It is sullable for use with the lateat high-
fidelity pick-up heads in addition to all other typee of pick-upe and practically all mikes.
Beparate Basa and Treble controls are provided. These give full long playlng record
equalisation. Hum-level is pe digible being 71 D.B.
down. 15 D.B. of negative fe dback is used. H.T.
of 300 v. 26 mA. and L.T. of 6.3 v. 1.5 a. is available
for the supply of a Radlo Feeder Unit or Tape Deck
pre-amplifier. For A.C. malns input of 200-250 v.
B0 c/s. Output for 2-3 ohm speakcr, Chassie is not
alive. Kit is complete In every detail and Includes
fully punched chassi» (with baseplate) with the blue
hammer finish. and point-to-point wiring dlagrams
and Instructlons. Exceptional value at only £4’15/-
or asszmbled ready for use 25/- extra, pius 3/8 car-
riage. Or Deposit 22/- and five monthly payments of
22/- for assemubled unit.

R.5.C. TRANSFORMERS. Foly Guaranteed. (oterieaved wnd tmpregnated.

MAINS TRANSFORMER . Primu | s 200-230-250 v. 50 c/s. OUTPUTTRANSFORMERS | o v vl o077,

FULLY SHROUDED UPRIGHT MOUNTING Midget Batlery Pentode

250-0-250 v. 60 mA_, 6.3 v. 2a..5v.2a. ..,,.... 17/6 66:1for3s4,etc. .. 3/9 18in. 20 WATT 15,000 line I/speakers 15 ohms, in Cabinet finished as above. Size 18x

250-0-250 v. 100 mA., 6.3 v.4a.,5v.3a. .. . 25/0 BSwall Pentode 50000 to | 18x8n  £7/19/6 or Deposit 13/10 aud 12 monthly payments 13/10.

300-0-300 v. 100 mA.. 6.3 v.43.,5v. 3 a . %/9 830 . ............ 89

350-0-350 v. 100 mA., 8.3 v.da., 8 v. 3 3. %53;3 E:’tsngard Pentodo 500002

330-0-350 v. 180 »,683v.4a.,.8v.3a 3 PRCLT: . .. B ACOS HGPS9 Hi-Fi C .

e S ek Ty I B ull & wasts 0V6 Lo 8 ot with sapphire sLylus.) Blandard regoseacnt T ct g
-p !

3600260 v. 20 mA - 63 ¥ o “Pash-pull 8 watte EL84s %0 15 ohms 4ns, Qollaro. Only 19/9. BA.R. PulFi 19/9. Carrard

450-0-350 v. 80 mA
250-0-250 v. 100

0-0-350 v, 100 mA., 6 KT86, etc., for 3or 18ohms . ......... 5

330.0.3%0 v. 136 ma. 6. Pusa-pall 20 watt high-quality sectionally PLESSEY
ELIMINATOR TRANSF HiA, KT66,ete, toJor 130 .....ocnvreanaiaen DUAL
50 c/s. SMOOTHING CHOKES
120 v, 40 mA., 5-0-5v. 1 a. .« 143 250mA.5H. 1000 11/9 B0mA,10H. 3300 58 CONCENTRIC
90 v. 15 mA., 6-0-6 v, 250 mA. ..... f 159mA., 7-10H, 2500 11/9 80 mA., 10 H.. 4000 4/11 12i P.M
FILAMENT TRANSFORMERS. Primaries 10imA..1 H.2000 8/9  1amp.050 L.T.type 6/8 n. F.M.
6.3 v.15a. . 5/9 12v.1a PARMIKO MAIN3 TRAN3OFRMERS Fully shrouded. SPEAKERS

Y 2 a. il 6.3v.3a 45040-4:0v. 120 mA.,83v.44a,8v.3a. ...... 9/9
0-4-8.3v.2a. 79 63v.6a. 50 0-500 v. 120 mA., 6.3 v. 42, 8 v. 3a. . 1'9 0 i e maithing of &

Push pull 10-12 watts 6V6 10 30 or 150
Push-pull 10-12 watts (0 match 6V6 to
Push-pull EL84to 3or 130hms .......
Push-puis Ultra Linear for Mullard 510 ..
Push-pull 15-18 watts, sectiouaily wound,

or leaflet Ready-to-assemble Cabinets, 8peakers, Microphones, etc.,
with cagh and ¢

R.S.C. PORTABLE GUITAR AMPLIFIERS

JUNIOR 5§ WATT. High Quality Output. Beparat®
Bass and Trebl: “cut” and " boost” comtrols.
Bensltivity 15 mv. High Flax 8in. 1/apeaker. In.ut
socketa for Radiof/Tape or Gram Pick-up and Mike
finstrument Pick-up. Wandsome strongly made
cabinet (mize approx. 14x14x7in.). Finished in
satin wxinut and fitted carrying hundle.

£8 19/6 Carr. 7/8. Or Deposit £]1 and nine

monthly paynents £1.
Hend 8.A.E. for jeaflet.

SENIOR 10 WATTS. High Fidelity Push Puli

Separate Bass and Treble * cut’ and
' concrols. Twin separately controlied
high gain lnguts so that two insrtuments rsuch as
Gultar and 8tring Bass canp be used at th2 rame
time, Two Leud KeTs are DCOYPH d, a l4in.
P.M. for Baas notes. and 1 7x4in. elliptical for
Treble. Cabinet is well pade and tinlshed satin
walnut. 8ize approx. 18x 18 x 8in. 15 uns. Plus 10/- carr. H.P. TERM3. DEPOSIT.
28/y and 12 monthly payments 2¢/8. Both modela for 200-25¢ v. A.C. maina.

redit terms.

STAAR GALAXY 4-SPEED MIXER AUTO-CL.ANGERS. Brand New, cartoned. Turnover
sapphire styli. Many exclusive features. Unigue design motor virtually free from rumble
For 200/250 v. A.C. mains. Limited number tested and guaranteed, £5/19/8. Carr. 4/6.
COLLARO CONQUEST 4-8PEED AUTO-CHAN-
GER>, With studio pick-up with turnover bead.
BEAND NEW. Cartoned. Latess model For
200-250 v, A.C. mains. £7/19/8. Carr. ¢/6.
B.3,R. MONARCH AUTG-CHANGER .

UAR, 4 speed T/O Pick-up with sapphlre etylus
£7/19/8. Carr. 4/6.

COLLARO JUNIOR. 4-speed 8ingle Players with
Hi-B T!O crvstal »ick-up head, £3/19/8.

LCUDSPEAKER IN  POLISHED WALNLT
¥INISHED CABINET. Uaums 12,000 lines.
Bpecch coil 3 ochms or 15 ohms. Only £4/19/6.
Carr. 5/, TERMS: DEPOSIT 11/- and 9 monthly

ACOS HIGH FIDELITY PICKUPS. GP54 with HGP50/52
Cartridge. Turnover sapphire styli, cream findsh, Limlted
aumber at approx. half price. Ouly 29/11.

STOP PRESS: All deposits must now be 209 of the cash price.

R . S : C ., MANCHESTER, LEEDS & BRADFORD

TERMS: C.W.0.or C.O.D. No C.OD.

under £1. Postage 1/9 extra on all orders

under £2, 2/9 extra under £5 unless carri-

riage stated. Trade supplied. Post orders
Mail Order Dept.

29-31 Moorfield Road, Leeds, 12.

(LEEDS) LTD.

Open to callers at the following branches :—
8.7 County (Mecca) Arcade, Leeds, I.
84.56 Morley Street (above Alhambra), Bradford. to
8-10 Brown Street (Market St.), Manchester, 2.

high quallty 12in. speaker
of orthodox design sup|

ing a small elliptical speak-
er ready wired with choke
and condensers to act as
tweeter. This high fidelicy
unit is highly recommended
for use with our All or any
similar amplitier. Rating s
10 watta. Gauss 12,000
Price only £5/17/6
or Iielpoelc 10/8 and 12,
monthfy payments of 10/8
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HARVERSON SURBRPLUS CO LTD
Phone : CHErrywood 3985/6/7 83, HICH STREET, MERTON, S.W.19. Phone : CHErrywood 3985/6/7

TIRm L R e mam s

The world famous E.M.l. Angel Transcription P.U.

a‘z;if:‘m; inches (40.32" cms.). . " * (MODEL 17A)

e

Copie ot Tl i U 12 tche A PICKUP FOR THE

T iamond stytus is Btted to the 334 CONNOISSEUR ORI-
GINALLY PRICED AT
£17/10/-.  WE CAN
OFFER THE LAST RE-

MAINING FEW AT

45 r.p.m. head supplied.
£5.10.0

Head Impedance
1 ol
PLUS P. & P. 5/-

(measured at 1,000 c.p.s.).
Frequency Response
For n constant recorded velocity the
frequency response is sensibly level
within the fotlowing limits: with micro-
groove stylus 20—16,600 c.p.s. With
standard stylus 20--20,000 ¢.p.s.
Distortion
Measured at 400 c.p.s., the total har-
monic distortion is less than 5% for a
recording level of +%20 db referred to
1 cm.jsec. r.n.s. trapsverse velocity.
Sensitivity
50 mV at secondary of transformer
provided from a recording level of
+10 db referred to 1 cm./sec. r.m.s.
velocity.
Weight at Stylus Point
Variable from 3—10 grammes as
required.

SPECIAL OFFER FOR 1 MONTH ONLY

8 WATT Push Pull
MONAURAL AMPLIFIER

By well-known manufacturer—employing four Mullard valves: ECC.83,
2 EL.84 and EZ.80. Bass, treble and volume on remote panel. Elegant
knobs. OUR PRICE—Pijus P. & P. 4/6.

e . £5.18.6

% WITH DIAMOND STYLUS

Also a few Stereo left.

PLESSEY TWEETER
This  well-known Plessey
3 ohm Tweeter at our

SPECIAL OFFER
FOR
1T MONTH ONLY

Ex. Speaker, 5
Goodman unit.
Cabinet 8" x 6” x 2".
Complete, includ-
ing lead. P. &P, 2j-.

AMAZING 18/6
scooP
Cossor 10in. Tubes'| DIAMOND STYLUS
108K. Brand New,
boxed and guar- Cost £8/|5/-. Brand new.
anteed. Manufac-
turer’s Surplus, | AT oo £2 ° o * o { ;I;’P hole .
Equiv. HMV316 | 33145 AT......£4.0.0 "
15/- each
Plus P, & P. 12/6. P. & P. I/G'

amazing price of . . .

12/6 TAX PAID
Plus P. & P. /6.

NOT GOVT.
SURPLUS
+ H.P. 220-250 A.C.

motor, ideal for
lathe, coil winder,

—

NOTICE

WHY NOT VISIT OUR NEW SHOW-
ROOM. LARGEST WALK AROUND IN
LONDON. [ min. South Wimbledon Tube. Dimensions: 63 x 3}

HARVERSON for mounting -
83 HIGH ST., MERTON, SURREY. 45/- r.&P. 23,

COME AND SEE US.

drill, saw motor,

-3k

etc. Don’t miss it.
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Y Plessy Printed Circuit

6 Top Grade Ediswan Transistors
5” High Fidelity Speaker
400mW Push-Pull Qutput
Internal Ferrite Aerial

Slow Motion Tuning

Full instructions

Printed Circuit marked
with Component Numbers
Double Tuned I.F.s

All Components Guaranteed
Size 95 x 7 x 3}

Weight 4 Ibs.

oo i 0 0 0 g o b s

Just right for a day’s outing y Our Customers say:—
“"CONTINENTAL—6" combined Portable/Car Radio

MEDIUM AND LONG WAVE FULL TUNING

Total Cost of aill Components

£11 .10.0 »5.36

including Cabinet, Battery,
Transistors, Car Radio, AVC
and all necessary items.

A highly sensitive and selective portable
fully tunable on medium and long waves.
Performs equally well as a car radio.
Low running costs, good looks and ease
of construction combine to produce a

All components available separately.
CALL FOR DEMONSTRATION

radio equal to commercial receivers in
the 20 gns. class.

NEW FREE ILLUSTRATED LEAFLET
% FOR STYLE, QUALITY, PERFORMANCE AND VALUE FOR MONEY %

’

*“ More than full value for money.’

I

** Pleased with performance—
cheque enclosed for another one.”
‘* Best I've seen in 14 years of radio -
work."”’

** Excellent design and perform-
ance.”’

‘* Appearance and quality really
outstanding.”’

NEW PURCHASE!

“ ELECTRONIC DESIGNS
famous Valve VOLTMETER
D.C. ELECTRONIC VOLTMETER.
6-Ranges: 0-3-10-30-100-300 and 1,000 volts,
Input res.: {l-meg. constant'on all ranges. Sensi-
tivity: 3,666,666 ohms per volt on 3 v. scale.
A.C. VOLTMETER
5-Ranges: 0-10-30-100-300-1,000 volts.
tivity: 1,000 ohms per volt.
ELECTRONIC OHMMETER
6-Ranges, from 0.1 ohms to 1,000 megohms.
Movement. 200 microamperes. D.C. accuracy
£2%.
COMPLETE WITH INSTRUCTION BOOK AND.
TEST PRODS, BRAND NEW AND GUARAN--
TEED.
Input {10-250 volts A.C.

onLY £1 2/1 0/0 PP. 3/6.

Sensi-

PYE ‘“SCALAMP”
GALVANOMETER
(TYPE 2000)

and Guaranteed Instruments.
only £15 rr. 5
SPECIFICATION:

dry cell.
SENSITIVITY (Typical)

Limited Quantity of these Brand New

200/250 volt 50 cfs. supply or 4 volt | amp.

325 mm.fuA:
1.45 uV/mm. Period 2 secs.: 850 ohms damping.
Complete de:ails supplied with each unic.

Y S-stage  Reflex
Circuit.
% No Aerial or
Earth required.
Min.  Volume
Control.
Y 3 Ediswan Tran-
\ sistors
Y Medium Woave
Tuning.
% Size 43 x 3 x
14in

MAJOR—3

(3-Transictor Pocket Radio)

* Personal phone
All parts sold separately. included.

TOTAL 87/6 P.P. /6. BOOKLET FREE

% NO AERIAL—NO EARTH %
RESULTS GUARANTEED ANYWHERE

MAJOR—2

(2-Transistor Pocket Radio)

Y 4-state reflex.

Y Medium wave;
tuneable.

Y Very sensitive
No aerial or
earth required.

Y% Complete illus-
trated layout.

&8 Over 6 months
on one battery
43 x 3 x liin.

Y Weight only

. ) POST * Personal phone
ToTAL 63/6 1/6 included.

FREE BOOKLET: All components sold separately

NO AERIAL—NO EARTH
RECEPTION GUARANTEED ANYWHERE

QUARTZ CRYSTALS
FROM 5/- EACH
From 6 Kc/s-47 Mcfs. FT243,

241, 10XJ and B7G.

All types for all purposes. i
Send for free list.

% STEREO AMPLIFIER + |

Y Easy to build
Y% Stereo 3-D

“ 2 watts per channel
Y ECC83: 2 x ECL82
“ 3dB points at 100 ¢/s and 15 kc/s
Y Tone, balance and volume controls
Y 110/250 volt A.C. mains input

"All components, 79/6. P.P. 2/-.

—— BARGAIN OFFER——

VALVES AND TUBES
LARGE RANGE OF

INDUSTRIAL TYPES. AVAILABLE IN SMALL OR

BULK ORDERS. SEND FOR LISTS.

COMMERCIAL AND SB231

TRANSISTORS

FULLY GUARANTEED

- EDISWAN
XAI31 250 Mc/s.
XCH2i. 400mW in Push-Pull ..
_XCI0) 325mW in Push-Pull ..
XAJ04 6 Mc/s osc/mixer, R.F.
- XAIO3 4 Mc/s R.F., I.LF. amp. ..
"XBI04 Audio Output Driver..
XBI04 Pairs 250mW Output..
XA102 9 Mefs osc/mixer, R.F.
XAIOl 5 Mcfs, R.F, I.F., amp.
XCI3l S00mW Audio prs.

SEMI-CONDUCTORS
SBO78 20 Mc/s Short Wave, R.F. .........
SB305 25 Mc/s Radio Control ..
30 Mc/s Radio Control ..
SB23[R 35 Mc/s, H.F. osc/mixer

SBIOI, etc.

FREE COMPLETE LIST AND DATA ON REQUEST OC72  400mW Push-Pull

Ideal for FM. ......... 35/ ea.

Above are direct equivalents of SB344 SBIOO

MULLARD

OC45 6 Mc/s, R.F, I.F. ... 18/6 ea.
OC71 Audio Driver 10/- ea.
.. 30/-pr.
OCI70 70 Mc/s Short Wave . 35/- ea.
OCI139 N.P.N. 4 Mc/s .... .. 66/- ea.
OCI40 N.P.N. 6 Mc/s ... .. T2/- ea.
OCI6 Power Output . 54/- ea.
OC76 R.C. Switching 15/— ea.”
SURPLUS g
Red Spot Audio Driver . 5/- ea.
White Spot R.F., |.F., amp. 7/6 ea.
Photo-Transistor (General) ............... 10/- ea,
NEWMARKET
VI5/I0P Power Qutput ..............i... 15/ ea.
VI5/IOP Up to |0 watts pairs . 30/-pr.
VI15/201P intermediate Power ... . 25/-ea.
V30/30P  High Gain Power . . 57)- ea.

Largest Range in the Coun
SEND FOR NEW FREE LISTS OF TRANSISTO&_
COMPONENTS.

LARGE DISCOUNTS FOR BULK ORDERS

HENRY’S (Radio) LTD.

Opposite Edgware Road Tube Station. PADdington 1008/9.

5 HARROW ROAD, EDGWARE ROAD,
PADDINGTON, LONDON, W.2,
OPEN MONDAY to SAT. 9-6. THURS. | o'clock

FREE LISTS nelimn
VALVES, TUBES, CELLS,
TX/RX, STANDARD AND
MINIATURE COMPONENTS




SPECIAL OFFER
RECORDING TAPE

Famous make. P.V.C. base on
latest type plastic spools. Brand
@ new, perfect, boxed and guar-
@ anteed.

1,800ft. on 7in. spool............
@ 1,200ft. on 7in. spool. .
1,200ft. on 5%in. spool .

e 22/6
850ft. on 5%in. spool ............ 16/6

© SCOTCH PLASTIC TAPE

© 1,200ft. on 7in. spool............ 25/-

® GEVAERT L.P. PLASTIC

1,700.t. on 7.n. spool............ 35/-

@ 850:t. on 5in. spoal . 3

) 210ft. on 3in. spool ..
Post: 1 spool 1/6

® Orders over 60/- post free.

All other makes of tape in stock.

Long Play, Double Play, and the

0 American ** MYLAR.”

. PLASTIC TAPE SPOOLS

@ 3in.  5in.  5Qin.  7in.  8}in.
2/9 3/6 3/3 3/6 5/6
7in. Metal Spools, 1/9 each.
Post extra.

‘“ INSTANT ** BULK TAPE
ERASER

and Head Demagnetiser. Erases
a complete reel of magnetic Tape
-n few scconds. 27/6. Post free.

' hLENZATAPE *KIT 12/_6

WIRELESS WQRLD

“ TRAVELLER’S
FRIEND "

4-Transistor
POCKET SUPERHET

Uses 9 v. PP4 battery.
Covers 180-550 metres,
Power output 30MW,
All compouents inchuding 4 tran-
sistors. 0C44, OC45, 0C45, OC72,
two OA70 dxoda, tdo AGC Sys-
temns, 24in. M.C. spemker, Ferrite
slab aenal, etc., with leatherette
case, size 8x sixllm Complete
with Printed Circuit and eagy-to-
follow instructions.

LASKY'S PRICE £7.19.6
Post 2/6
Originally nearly £20.
All components available separately.

Great Money-Saving Offer
ELIZABETHAN “ BAND-BOX ™’

TAPE RECORDER

FOR A.C. MAINS 200/250 V.

A neat, compact and highly trans-
portable Tape Recorder, size only
10§ x 9 x 6in.
contained Amplifier
Speaker.
Monitoring and ls. sockets.
speeds, 3% and 1} i.ps.
ward and fast rewind. Record level
indicator.
from two inputs. Plays for one hour
one one reel of tape. Carrying Case
with attractive rexine finish and
detachable hinged lid.

Fitted fully self-
and 7X4in.
Clock type face indicator.
Two

Fast for-

Facilities for recording

LISTED AT 29 GNS.

LASKY'’S PRICE, including high quality
crystal chmphone and on reel of Tape,

Carr. & Insur. 3/

17 ons.

€30 TR TIR RIATH fatus? b

FRSsn g0

Nothing like this has ever been offered before.
the large size page, 11} x 8}in., approx 100 pages in
photogravure. This iy a COMPARATOR-CATALOGUE
to enable you to choose from all the latest and most
advanced gequipmernt.
it. Send far your copy today.

NOW READY!
LASKY'S UNIQUE
HI-FI CATALOGUE

Note

Every hi-fi enthusiast will want

Price 3/6 Post 6d.

Fully refanded on making your first hi-fi purchase.

..Q..’......Q.......@..

7-VALVE AM/FM
® RADIOGRAM -CHASSIS
o Famous make. For 200-250 v. A.C.

. OQutput 4 watts matched to 3 ohme
speaker 7 valves: ECC85, ECH81, EF89,

o EL84, £280, EM81, magic eye
. lndJcawr Covers medlum. long

and FM bands. lﬂngth 12in,, height
© iEreD At 2 ONs.

A 8.
[ ] LASKY{’S PRICE £16 19 6
Carr. and Ins. 12/8,

[} Available on H.P. terms.
)

: TEST METER BARGAIN

' ALFA " MULTI-RANGE RADIO
® TEST METER. A.C. and DC.
@ 3,333 obms per volt. Ohms ranges

to 2 megs. Volts A.C. and D.C. up
® (5 1,200. 300 microamps—300 mA.
@ Decibels, 2 ranges —20 to 423 db;
+20 to +37 db. Accuracy +39%

o Large full vision dial. Overall size:

@ 51 x 3% x1%in.

® LASKY’S PRICE )
jncluding Leads,  89/6

® Post 2/-

Visit either of our addresses for selective
Demonstrations of the very latest HI-Fi Equipment.

AMPLIFIERS
QUAD, ROGERS, LEAK, RCA,
JASON, LINEAR,
PAMPHONIC, DULCIL,
W/B, AVANTIC,
ARMSTRONG, etc.

F.M. TUNERS

DULCI, QUAD, LEAK,
JASON, ROGERS, etc.

SPEAKERS
WHARFEDALE, GOODMANS,
LOWTHER, G.EC, LORENZ,

PHILIPS, TANNOY, etc.

PICK-UP3

COLLARO, GARRARD,
CONNOISSEUR, LEAK,
B/J, ORTOFON,

GOLDRING, ete.

TAPE RECORDERS
GRUNDIG, ELIZABETHAN,
BRENELL, TRUVOX,
SOUND, VORTEXION,
FERROGRAPH, FIDELITY,
HARTING, KORTING,
REFLECTOGRAPH, SIMON,
STUZZI, TANDBERG,
TELEFUNKEN, STELLA,
WALTER.

TRANSCRIPTION
TURNTABLES

COLLARO, GARRARD,
LENCO, CONNOISSEUR.

CABINETS
Wide choice including W/B
PRELUDE, G-PLAN, NORDYK
and CAPRIOL.

JUNE, 1960

.0.00....OI....O0.000.009000@00000
FOR YOUR HOLIDAYS! BUILD THE COSSOR

Latest B.S.R. MONARDECK,”
SINGLE SPEED. 3} i.ps., takes

spools. Simple controls
LASKY'S PRICE with 850 ft. Tape

and Spool

Carr. & Insur. free. £9.19.6
MOTEK K.10 DECK

Few only left. List £22. LASKY'S

PRICE £13/19/6. Carr. & Ins. 12/6.

COLLARO TAPE TRANSCRIPTOR
Mk, 1V, fitted digital counter. Few
only. LIST £25.

LASKY’S PRICE wich 1,200 ft.

Tapz and S»ool
Carr. and insur. 21)-.  £17.19.6

Latest COLLARO S8TUDIO TAPE
TRANSCRIPTOR. 3 motors 3-
speed, 13, 3%, 74 i.ps. Takes 7in.
spools. Push-button controls.

LASKY’S PRICE
Carr. & Insur. free £15-15-o
TAPE RECORDER AMPLIFIER
for use with Collaro Studio Trans-
criptor.  Size 11} x5x3in. Uses
3 valves, magic eye, contact cooled
metal rectifier. Incorporates
mikefgram/radio inputs, ext. ls.
jack, superimposingswitch.Complete
with matching knobs Post
12 gns. 3/6.

{Gold/Black).
FEW ONLY LEFT
‘“LIGHT " TAPE RECORDER

(foreign) 2 spd., 3§ and 7§, with

inputs for mike and tuner. In
bluf/:/grey :aérying case. For
200/250 v. A.C.

LAskY's pricE 21 gns,

Including Tape, Crystal Hand Mike
and Radio Jack. Carr free.

SAVE OVER £10

MAESTROVOX
10-12 watt High Fidelity
AMPLIFIER AND
PRE-AMPLIFIER

Built to latest Mullard circuit’ and
complete with Mullard valves: two

EL84 pp., two EF86, one ECC83
and EZ81 rectifier. Mains Amplifier
chassis size 7}in. x 10in., maximum
height 5in., gold hammer finish.
Separate Pre-Amplifier in polished
wood case, walnut veneered, with
smart maple and gold escutcheon
size 10}in. % 3}in. X 4in.
Br%nd newNand unused.
LIST 22 GNS. L
Lasky's price  £12.19.6
Cart. & Ins. 7/6.

0002230200300 0000090030200000000000002%2000000000000000¢
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MICROPHONE
BARGAINS

The DIANA. A
high quality
moving coil
microphone
with unique
magnetised table
base. Response
30-16,000 c.ps.
Ideal for ta;

recorders. LIST

GNS
' §5/-

4 ]
LASKY
PRICE
AGOS CRYSTAL STICK MIKE,
type MIC.39/1, complete with
cable. Listed at £5/5/-.

39/6

LASKY'S PRICE
Post tree.
Desk Stand 2/6 extra.
AGOS type 33/1. Crystal hand or
table Mike, 29/6. Post 1/6.
RIBBON MIKE on table stand.
Famous make, high impedance.

LASKY'S PRICE .
LASKY £6.19.6

BUILD A BATTERY TRAN-
SISTOR RECORD PLAYER
FOR ONLY £5.9.6

plus 5/- post.
% Push-puil 500 milliwatts output.
% Smart carrying case, 11X 8§ x
5in.
% Garrard Tumtable and P.U.
type BAL (45 r.p.m.)
% 4 Traosistor Amplifier on Printed
Circuit (ready built),
% 7x4in. 30 ohm loudspeaker.
% Uses two 4} v. AD.28 batteries.
Full details pos! free.

The COSSOR BATTERY ELIMINA-

Post 2/6.

TOR converts your all-dry portable.

to mains i00-250 v. New in maker’s
carton. ist 63/-.
LAsKY’s PRICE  37/6

Post 1/6.

LASKY’S
CAR RADIO

CAN BE BUILT
ABSOLUTELY COMPLETE

ror £12.19.6

Post free

Small size. Will fit any car

12 volt operation

New Hybrid circuit

Transistor output

New Type Brimar valves
NoVibrator,12volt H.T. &L.T.

T.C.C. Printed Circuit and Con-
densers

Tuned R.F. stage

Medium and long waves
Permeability tuning

< 7in. x din. elliptical speaker.
Instruction Booklet giving full de-
tajls, illustrations, dimensions, cir-
cuit diagram and shopping list,
price 2/6 post free (returned if you
order).

% BB

1 Acos type- HGP.59 or

WIRELESS WORLD

BARGAINS IN 4.SPEED
MIXER
AUTO-CHANGERS

New and
Unused

in Maker's
Cartons

H.P. TERMS
AVAILABLE

on certain goods.

Call or write stating
your requirements.

and separate Pick-up...
. Post 3/6.

COLLARO JUNIOR 4-spd. motor

and separate pick-up with cartridge

styli .oveiniiiiiiiieees £315 0

PICK-UP CARTRIDGES

HGP.37
turnover crystal cartridge with L.P.
and standard styli, List 39/7.

LASKY'S PRICE 18/- Post free,

?;gs type 73-1A STEREO. List
16.
LASKY'S PRICE 29/6 Post 1/-.

PICK-UP ARMS
Latest type counterbalanced Collaro
Pick-Up Arm wired for STEREO
and complete with Acos 73-1A
stereo cartridge. Ideal for conver-
ting your Collaro Record Player to
stereo. LASKY'S PRICE 55/_

Post 2/-
Collaro MONAURAL Pick-Up com-
plete with Studio 0 cartridge.
LASKY’S PRICE 32/6
Post 2/6. :

139

.3 amp. beater, Brand new and unnsed.

p. he 3
o and tnewr 1zs £6.19.6

B P L

17in. 90 degrees C.R. TUBES

Seconds but in perfect working order °

and guaranteed. £4/19/6.
Carr. and insur. 12/6.
S S PP

RE-GUNNED C.R. TUBES
GUARANTEED FOR 12 MONTHS

Type
12in. round
Min. rect. . . £8 1
15in. & 18in. round £6 1
17in. rect, ...... £6 1 s
2l rect.  ...... £7 1 ol
e —S————

12-CHANNEL
TURRET TUNERS

Buy now free ot Pur. Tax. Large
selection, many by famous makers
such as Cyldon, Brayhead, Plessey,
Cossor, etc,, all I.F's. Brand new
and unused, Write for quotation on
model you require.

Listed at from 7 Gnos.
LASKY'S PRICE

trom 39/8

all types, high stability, wire wound,
carbon, vitreous enamel, minia-

“LINEAR " AMPLIFIERS Igr{\NSISTORS P4
** DIATONIC " 10-14 watts 12 Gns. dso T ness
« CONCHORD ” 30 »:'v:ttsls Gns. lAll!)lo. suuaulﬁe for high gain and ®
145 4-5 watt Amplifier £5/19/6, | oW freq. amplifiers, and for output @
;‘// LT45 Tape Deck Amplifier 12 Gns. :;8'&5 ;guto 250 amlhwan.s. Dou517e °
it e’ L50 50 watt Amplifier 19 Gns. o AandrgTEEEy -
Bl | L10 1012 watt with i . each ®
B.8.R. UA12. Wired for STEREO, pre-amplifier 15 Gns, | RoF. suitable for medium and low
) fr llators, freq. ch d @
complete with sterco  £8 19,6 | L3/3 Stereo Amplifier  7Gns. €9 ‘;slfl‘p l?ﬁgrr:' (l"g' “;Da“ °‘§'lca/'s‘) ®
0 . g : 1 :
cartridge.  Post Bj-. All other types in stock. Dgub]e spot—yellow and 7/6 °
- " red. Each
B Dpe UAS, complete with | vy ) ARD 5-10. Complete kit | Type T81. Suitable for all audio
Carr. & Pkg. 5/- £6.19.6 | ana printed circuit as low as | applications. Each 3/6
Ditto, wired for Stereo and with | © 8n$. Details on request. Shenal . ]?ost (b . o
Stereo cartridge, £7/19/6. Also available built ready for use, Pecial) prcesy quafed) foriiiaraclg)
price according to transformers R ®
COLLAIRO. lnc;:)rpoxa:ing auto antg used. ®
manual control. mplete wif ~ | OC44 15/-; OC45 15/-; OC70 8/6; OCTL
S T Pk, nd SAPPBIC | 53 AMPLIFIER. Complete kit | §&, 0% 186 Gisiched rair 501: @
LASKY'S PRICE with Mullard valves EL84, EF86 ’ ¥ [}
Post 816 £7.196 |[and Ez8l. 56196 post free. 5 ®
R, i A EDISWAN MAZDA TRANSI .
STEREO version £8/19/6. All composerfsisvaiiSl se i a1l o e type..:énuué‘fgﬁf‘i’mfx‘o‘fé
= 0/~; 1 18 XA/101  15/-;
GARRARD COSSOR 3-waft AUDIO AMPLI- | XA/ivz17/8. '
Z;’lodel{l2l. nal_(tu .. £1010 0 [ FIER KIT including 2 speal °
21, Mk. Il STEREO £11 10 0 In maker’s carton. List £9/15/-. SPE .
. CIAL OFFER. X
T ek pith mon- 40 o | LASKY’S PRICE £6.19.6 Trcnwintors: XATI01, XA/102. 2 XBr1es, @
BiZ reo heads v 0 Post 2/6. XB/103, 2 matched XC/10L Prlce 79/6. @
RC.88, STEREO ... e
A BRI Bom. G Furon
SINGLE PLAYERS C.R. TUBE BARGAINS All other types in stock. °
NEW AND UNUSED
Auto start and stop. Complete | FERRANTI, 9in. type T9/3. 4 v. heates, ‘ GOLDTOP ” POWER ®
with pick-up and crystal cartridge. ‘Sg‘,}f-o opelgtes staliRTdg defiegtion. TRANSISTORS )
COLLARO 4/564 ... £6 9 6 o) o Al types in stock. Example:—
GARRARD 4SP ... 519 6 Gare & towar. 1o 496 | isyiop, Chicas tor output siage of cur @
STERED. plus-in head $5-5 b : from 2 v, Each {5/ post tre. 7 @
E.M.I. 4 5pd., wired for STEREQ | FERRANTL loin. trpes TI24 and | oGrrie mbio maicned sos. ot 576, @
e o IR Wl ¢ | 2 T 59/6 | Driver Transiormer, 018, Pout 1. @
rr. & Insur, 14 d : o
Post wve Bj-.
B.S.R. TUS9, non-auto 1;'{"‘;"‘; FERRANTI 17in._type TR17/10 6.3 v.. | RESISTORS. The largest stocks of @

ture and submin. Millions in stock. @

Why buy unwanted assortments?
We will send you the types and
values you actually want.

SUB-MIN. RESISTORS. Ith watt.
most values available. Eacb 31d.
Per doz. 2/6.

5 milliamp METER RECTIFIERS. special
offer of limited number at only
Post 9d,

e . g
SEND FOR LASKY'S
COMPONENTS
CATALOGUE

OVER 100 PAGES,

S8I1ZE 8iin. x 5{in.
COPIOUSLY ILLUSTRATED
Price 2/= Post 6d.

Our latest 12-page “ BARGAIN
BULLETIN ” free with each copy
or available separately by post,

price 6d. .

000000000000000000000000000000000000000000000000°

e 2l TWO ADDRESSES FOR PERSONAL CALLERS L T

mai oroers | 207 EDGWARE ROAD, | 42 TOTTENHAM GOURT OFEN ALL DAY

e LONDON, W.2 - “ROAD, W.1 cleas
ROAD Fev; Ayl,,)l:ﬁ:g]:;ﬁc;lzflt/;nt Nearest Shtdsi}lso:umemge Street Thurs. | p.m.
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EASY TERMS—NO
20 or 36

DON'T BE LED ASTRAY—MAKE IT THE EASY WAY!

DEPOSIT—INTEREST FREE
WEEKS TO PAY

Balance at 3/11 a week
for 19 weeks. This con-
temporary cabinet in two-
tone grey rexine is ideal
for the modern home.
Added atrraction is the
cream plastic speaker fret.

198 i
‘ or RECORD PLAYER STEREO RECORD offer of
/4 CABINET R.P.8 PLAYER CABINET
s . 99’6

With Ext 8peaker Cabi

Portable 1960 Show Model in two-
tone colours. Extension speaker
cabinet secured in lid. Size 18 x 14 x
8%in. high. This stereophonic player
complete, retails at 35 gns. in the
shops today. Ins. & carr. (with order)
5{6, or initial payment plus ins. &
carr. of 6/1 and 19 weekly payments

0= CO< U>Mr

WE HAVE A LARGE SELECTION OF
ASSORTED TYPES AND SIZES RECORD
PLAYER CABINETS from

19'6

All rexine covered in modern two-tone colours.
Your enquiries invited. Please let us have your
requirements.

in two-tone coloured
rexine cloth. Stylish
design. Carrying han-
dle with detachable lid
with lock and key.
Easily adapted to

Record Player Cabinet.

L~ Exceptional value at this very low price. P. & P.4/6.

Press button lid; lock.
Fittings for screw-in legs.
Internal measurements
14} x 18 X 8}in. deep. Takes of 4/11.
a Garrard 12
Mk. 20r B.S.R.
U.A.12; 94X 4iin. elliptical speaker, our
Mk. 2 control portable amplifier. Carr. &
i UKE & o
DE LUXE | 6213 ROMFORD RD.,
TAPE MANOR PARK, E.I2
RECORDER ILF. 6001/3
CABINET
Beautifully made Tape
onl Recording Cabinet,Size:
Y 13x 10} X 7in. Covered

B.S.R. MONARCH U.A.8
4-SPEED AUTOCHANGER

£6.19.6 or Terms

4-speed Autochanger. Incorporating 4
auto and manual control complete with
turnover crystal P,U. and Sapphire stylus.,
A.C. P. & Ins. 5/6 or initial payment 8/1, plus
P. & Ins. and 19 weekly payments of 6/11. T.U.p
BS.R. 4-speed single player £4/9/6. Collaro Congquest
4-speed single Iglayer £6/19/6. Collaro Conquest Stereo autochanger
9 gns. P. & P. on each above 5/6.

SEND FOR A FREE CATALOGUE details on goods & easy terms

MODERN A chassis including 17in. tube,

permanent magnet speaker, 13-

17" T.V. channel Turret Tunerd)(anyotlwo
selected channels fitted). ther
CHASSIS channels supplied oncrequest at; E
7/6 each. 13 valves. Chassis an
COMPLETE valves guaranteed for three £2
AND months. Tube 12 full months
guarantee. A.C. only. Ready and | allowed >
WORKING working to fit into your own | gn your !

cabinet. Carr. & ims. 25/-
As above with 14in. tube, com-
plete and working 12 gns.

old cash

19 gns

REPLACEMENT, REBUILT T.V. TUBES

TUBE £8.10.0

Yours for 8/6 initial payment (plus Ins. & Carr) and 19
weekly payments of 8/6. 12 months full guarantee.

All sizes except 10in. Completely rebuilt gun assembly, new
cathode, heaters, etc., giving the high standard required for
long picture life, quality and value. Carr. & 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

price
Money Order and Cash Sale—not terms.

SOLO SOLDERING TOOL 126

110v., 6 v. or 12 v. {special adaptor for 200/250 v.
10/- extra). Automatic solder feed including
a 20ft. reel of Ersin 80/40 solder and spare parts.
It is a tool for electronic soldering or car wiring.
Revolutionary in design. Instantly ready for
use and cannot burn. In light metal case with
full instructions for use. Post 3/6.

per
week

SUPER CHASSIS 3’11

Five-valve superhet chassis including 8in.
P.M. speaker and valves. Four control knobs
{tone, volume, tuning, w/change, switch),
Four wavebands with position for gram. P.U.
and extension speaker. A.C. Ins. & 79 6
carr. 5{6. Cash price /

AMPLIFIERS

12 MONTHS GUAR-
ANTEE. ALL PORT-
ABLE. AMPLIFIER

MK, D.1. 59’6

19’9
This superbly finished, polished oak
cabinet fitted with 8in, P.M. speaker
W.B. or Goodmans of the highest
quality, will sound and look ideal in
any part of your home. Standard
matching to any receiver (2-5 ohms).
Switch and flex included. 1Ins. &

Dimensions 7 X 2} x 5in.
isolated 3 watts output.
as high gain output valve.
controls.

Brand new. Latest design with printed circuit.
A.C. only.
Incorporating EL84
Volume and tone
Knobs 2/6 extra. P. & P. 3/6.

AMPLIFIER Mk. D.2 79/6
Printed circuit. Latest design. Dimensions 7X 2} x bin.
A.C. only. Mains isolated. 4 watt output. Incorporating
the latest ECL82 triode pentode output valve, giving high
undistorted output. Volume and tone controls. Knobs
2/6 extra. P. ‘& P. 3/6.

AMPLIFIER Mk. D.3 89/6
As above but with 3 controls, incorporating a special tone
connector circuit for extra base and top boost, giving a
tone of reproduction seldom heard on a very expensive
amplifier. Must be heard to be appreciated. Knobs 3/
extra. P. & P. /6.

Mains

carr. 3/9. Elliptical Speakers, 9} x

r T.V. CHASSIS IS FOR SPARES
4}in. and 7x 4in. 19/6. Post 2/11.

ALL THIS FOR ONLY

TRANSFORMER 8[9 LF. and RF, transformers.

Mains Auta 0-205-225-245 Volis @
300 m.a. Isolated windings of 6.3v @
2-6 amp. 6.3v. @ 3-6 amp. 2v. @ 1-4
amp. Post 3/9.

Mains-Output-Line-Frame.

without dismantling, These chassis

SCANNING COILS
Wide angle 90
jmp. P. & P. component. Carr, 7/6.
T e e b . iy

12/9
deg. 38 mm. Low
1/3.

56 resistances including 7 variable controls.
54 condensers including electrolytics. = Coils 7
13 .valve holders
(8-B8A, 2-B7G and 3-octal), 4 transformers-
Chokes 250 m/a.
Metal rectifiers, 300 volts at 250 mfa. Fuse panel,
scanning coils, focus magnets. Plugs, sockets,
switch, chassis screws, tag strips, etc.

strip can be separated. Power pack can be used

used, but were worjting when stored.
circuit and instructipn.; showing position of each

9’6 HOME RADIO

79’6

A.C. or Universal Mains.

g V= valve octal superhet. 3 wave-
= Wl”. bt band receiver can be adapted
g i TR g.am. P.U. In attractive
wooden cabinet. 93 x 18} x
11gin. Ins. and carr. 4/6.

Five

have been
6 page




Jung, 1960

STERN'S MULLARD DESIGNS

COMPI.ETE KIT OF PARTS

TRIDGE Output Transformer

R

MULLARD’S
PRE-AMPLIFIER TONE CONTROL UNIT

Employing two EF86 valves and designed to operate with the Mullard
MAIN AMPLIFIER, bnt also perfectly suitable for other makes.

Supplied strictly to MULLARD SPECIFICATION and incorporating:
® Equallsation for the latest R.I.A.A. characteristics.

® Input for Crystal Pick-ups and variable reluctance magnetic types.

@ Input (a) Direct irom High Imp. Tape Head. (b) From a Tape Amplifier or Prc-Amplifier.
® Wide range BASS and TREBLE Contrrls.

£8.0.0

@ Sensitive Microphone Channel
Price: COMPLETE KIT
OF PARTS

Alternatively we supply.
ASSEMBLED AND TESTED

COMPLETE MULLARD 5-10 AMPLIFIER

The popular and very successful complete ** 5-10 " {ncorporating Control Unit

providing up to 10 watts high quality reproduction.

Bpecified components and new MULLARD VALVES are supplied including

PARMEKO MAINS TRANSFORMERS and choice of the latest PARMEKO

or PARTRIDGE ULTRA Linear Qutput Transformers, £11 10 0

Price: COMPLETE KIT. Parmeko Transformer........ £1 3'1 0'0
= 1V

Alternatively we supply ASSEMBLED AND TESTED. .
Hire Purchase {Assembled Amp. only). Deposit £2/14/-, 12 months at 19/10.
EOVE Incor&nﬂng PARTRIDGE QUTPUT TRANSFO R)[w‘ /R -extra.
COMPLETE MULLARD 3.3
A VERY HIGH QUALITY AMPLIFIER DEVEL-
OPED FROM THE VERY POPULAR $-VALVE

3-WATT AMPLIFIER DESIGNED IN THE
MULLARD LABORATORIES.

Price for COMPLETE KIT

R KRS £7.10.0
(Plus 6/6 ca.rriage and insurance).
Alternatively supplied ASSEMBLED AND
FULLY TESTED (Plus 6/6 £8 19.6

carriage and insurance). ...
H.P. TERMS: Deposit £2 and 8 monthly payments of £].

Qur kit is complete to the MULLARD specification including supply of speclfied com-
ponents, valves and PARMEKO OUTPUT TRANSFORMER. We also include switched
inputa for 78 and L.P. records plus a Radio position. Extra power to drive a Radio Tuning
Unit is also available.
e s et S et et Vit et et i ittt
COMPLETE STEREO AMPLIFIER
A thoroughiy recommended design that very effectively
meets the many mqueste for a low priced but good
quality DUAL CHANNEL STEREQPHONIC

AMPLIFIE
Price: COMPLETE KIT OF PARTS £8 10'0

Alternatively

ASSEMBLED AND TESTED.. £10.10.0
Two Mullard ECL82 Triode Pentode Valves are
incorporated In the design, they form a CLASS
A" single ended output stage in each t‘l:)h mtnel
The input sensitivity is 300 m/volts, therefore
when uged with most STEREQ Crystal Pick-ups, or Radio Tuning Unlls, an output of
2 watts per channel is achieved, or similarly when switched to BIONAURAL Pick-up
position a comoined output of 4 watts is produced.

s i — Sr— Se— f— M et S— ) . Wt ot il et e S

SPECIAL CASH ONLY OFFER!!

This very attractive PORTABLE AMPLIFIER CASE
together with a good quality GRAM AMPLIFIER zmd a
matched P,M. SPEAKER. ALLFOR ONLY £8
(plus F/6 carr. and ips.). The Amplifier
consists of a 2-stage deslgn incorporating
the 3 modern BVA valves and has separate
BASS and TREBLE CONTROLS. The
Portable Case will also accommodate almns'.
any make of A and is attractively
finished in Grey Colour Rexine—WE ALBO
SBUPPLY SEPARATELY:—

(a) The 2-stage (plus Rectifler) AMPLIFIER
(b) The PORTABLE CARRYING CASE

£3 17 6 (Carriage and
() 6lin, P.M. SPEAKER ...-.. 18 8 Insurance 4/ extra),

e e i St St S e et et e et . ST i

“Hi-Fi" LOUDSPEAKERS

WE HAVE IN STOCK A COMPLETE RANGE BY
GOODMANS WHARFEDALE

W.B. STENTORIAN
ILLUSTRATED AND PRICED LEAFLETS ON REQUEST

! * HOME CONSTRUCTORS ! !

A RANGE OF “EASY TO ASSEMBLE >’ PREFABRICATED CABINETS
Designed by the W.B. ” BTENTORIAN ** COMPANY for “ Hi-Fi " Loudspeaker systems
or to accommodate high quality equlpment The acom!tlcallv designed Bass Reflex
Cabinets containing the very ‘successful “ Stentorian*’ 8pcakers give really first-class
reproduction and are weil recommended. Models are also available to accommodate
high-quality Amplifiers, Pre-amplitiers, Tuning Units, Record Players, etc. All models
are very easily assembled in fact only a screwdriver is required.

Fully illustrated leaflets are available including complebe specifications of the various
STENTORIAN LOUDSPEAKERS. Please enclose 8.A.E

Please enclose 8.A.E. if ILLUSTRATED and DESCRIPTIVE LEAFLETS are
required . . . alternatively the COMPLETE ASSEMBLY MANUALS conlaining
component Price List and practical Drawings, etc., are available at-1/8 each.

WIRELESS WORLD

Designed by MULLARD—presented by
STERNS strictly to specification
MULLARD *“ 5-10 > MAIN AMPLIFIER

For use with the MULLARD 2-stage pre-amplifier with which an undistorted
power output of up to 10 watts is obtained. We supply SPECIFIED COM-
PONENT8 AND NEW MULLARD VALVES including PARMEKO MAINS
TRANSFORMER and choice of the latest Ultra-Lincar PARMEKO or the PAR-
Price: COMPLETE KIT (Parmeko O/put Trans.)......
Alternatively we supply ASSEMBLED AND TESTED
\BOVE INOORPOBATING !’ARTRIDGE OUTPUT TRANBFORN_ER £1/8/- extra.

e e e ey e T .
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SPECIAL PRICE
REDUCTIONS
{c) The COMPLETE KIT OF PARTS to build
both the * 5-10 " Main Amplifier and the 2-Stage
Pre-Amplifier Control Unit. ................ £15.15.0
Both Assemabled and Testad 1 PR £18.18.0

H.P. TERMSB: Deposit £3/16/- and 12 month= of £1/7/8.
(e) The COMPLETE KIT OF PARTS to build

the Dual Channel * 3-3 ** Amplifier and the Dual
0.0.0 firenue Pre-Amplifier Control Unit. ... ... .. £21.10.0
£11.10.0 | The Dusl Channel * 3.3 > Amplifier and the
Dual Channel Pre-Amplifier Contro] Unit both 95.0
Assembledand Tested. . ........ ......... £25.0.0

H.P. TERMS: Deposit £5 and 12 months of £1/16/8.
(g) The COMPLETE KIT OF PARTS to build
one * 5-10 » Main Amplifier (Parmeko Trans-
former) and the Dual Channel Pre-Amplifier

ol Wi o oo oo o NSNS SRR | £21.10.0
(k) One *“5-10" Amplifier (Parxneko Trans-

former) and the Dual Channel Pre-Amplifier 25
both Assembled and Tested ................ £25.0.0

H.P. TERMS: Deposit £5 and 12 months of £1/14/8.
(i) COMPLETE KIT OF PARTS to b ild Two
¢5-10’* Main Amplifiers (incorporating Parmeko
Output Transformers) and the Dual Channel
Pre-Amplifier Control Unit
() Two ** 5-10 > A mplifiers (Parmeko Output
Transformers) and the Dual Chennel Pre-

Amplifier Control Unit both As: bled d
Bl s S s BF | 1£3610.0

H.P. TERMS: Deposlt £7/4{= and 12 months oi £2/12/-.
Carriage and insurance 7/6 extra.

Prices quoted are subject to £1/8/- extra for Partridge Trana.

£31.0.0

STEREO
3-3 MAIN AMPLIFIER

Comprises two “ 3-3” MAIN AMPLIFIERS
on one chassis and is designed to operate
with our DUAL CHANNEL PRE-AMPLI- g
FIER for both STEREOPHONIC or MON-
AUBAL operation.

B SBFLETS s or £10,0,0
iléel;n’;!éve_‘llly DASSEMBI‘ED I £1 1 :1 5-0

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 PRE-AMPLIFIER provides a first-cluss STEREQO
mstallanon

" STEREO DUAL CHANNEL PRE—AMPLIFIER

This model incorporates two 2-valve Pre-Amplifiers
(described above) combined into a Bingle Unit
enabling it to be used for both STEREOPHONIC
or MONAURBAL operation. It is desigied primarily
to operate with our range of MULLARD MAIN
AMPLIFIERS but will also operate equally well
with any make of Amplifiers requiring an input

of 250 m/v.
PSP S1210.0 M snpois £150,0

H.P. Terms: £3 Deposit and 12 months of £1/2/-.

Perfectly suitable for MONAURAL only operation, with one “ 3-3" or one " §-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 AM-
PLIFIERS. Asgembly Manual is available for 3/- or send 8.A.E. for Descriptive
Leaflet. When ordering please ad\lse MAKE and MODEL OF AMPLIFIER in use.

ey ey

! t RECORD PLAYERS ! !
The LATEST MODELS are in Stock. Many at REDUCED PRICES!!!
Send 8.A.E. for ILLUSTRATED LEAFLET

B.S.R. MONA] A8 4-spd. Mix
Autochan?;er ?vi% ‘(J)I-l;st.alspl’ic%-ll\x;‘.. £6'1 9-6
£1.100 |

The COLLARO *CONQUEST” 4-spd.
> £8.10.0 &

Autochanger, Btudio ** O ** Pick-up.

The latest COLLARO * CONTI-
NENTAL’ 4-speed MIXER Auto-

changer. Studio “ G Pick-up.. i e

The NEW COLLARO model RP594, 4-speed Smg'e Record Player,

Btudio Cartridge ................ i y 50 £9'1 8'9

The COLLARO 4-speed Bingle Record !’Iayer, lncorpomtmg the Studio £6 9 6
PleR-up ... .. ... ..o = -

THE NEW B S.R. model UAI2 is in @

AUTGCHANGER ........ £8- 7-6

UA12 is also available incorp

plays L.P, and 73 records .. £1 0.1 o-o

RRARD R 4.

ey e e il crwal - £10.10.0

The Iatest GARRARD TRANSCRIPTION MOTOR “ 301 » with £23 18 4

Btroboscopicallv marked turntable .......... ... .. ... .. ... » e

The new GARRARD Model 4HF High Quality Smgle Record Player £18 7 6

fitted with the lateat. T.P.A. 12 Pick -up arm and G.C.8. Crystal Cartridge o L

GARRARD Model TA/Mk. II Single Record Player fitted with high £8 10 o

output Crystal Pick-up, detachable head
HIRE PURCHASE TERMS available on all unijts £3/19 6 and over
Carriage and insurance on each above 5/- extra.

SR 109 FLEET ST.,

LONDON, E.C.4
FLEET STREET $812/3/4

Telephone:
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Each Model incorpor-
ates the highly success-
ful HF/TR3 Amplifier
(described opposite),
ensuring truly
record and

BEFORE YOU BUY-YOU SHOULD
HEAR THESE RECORDERS—THEY
ARE COMPARABLE TO THE MUCH |
HIGHER PRICED MODELS |

MODEL CRS/S. Incorporates the New COLLARO “ 8TUDIO ™ £41 o o
TWIN TRACK 3-speed Deck .............co00..0 cebeieaaaes S s
H.P. Terms: Deposit £8/4/- and 12 m(mths of £310/2
MODEL CGR3/T, Incorporates the very popular 3-speed COLLARO
Mk. [V ‘“ TRANSCRIPTOR ** Deck, which has both upper and lower £49 10 I
tapeRtraclcs) _ ErEmrry. . ol - e eyt TR L
7 l>DT‘“‘ms Dﬂom"lﬁg’lsgmd - mont‘i’)hs ob; w'll‘BU\OX Mk vI I
MODEL T ] corporates the New
descriptive leaflets. T R et Bl e £49, 10 0
W HP_Tarme: Denosit £3/18/- and 12
—_— L oy v ¥y ¥ 7y r J J ¥ ' I I 1 ] . G .

and NOW — WE INTRODUCE
@ THE MODEL HF/G2P TAPE PREAMPLIFIER
@ THE MODEL HF/G2A TAPE AMPLIFIER

Designed to our usual High Technical Standard, being based on the very
successful Mullard Tape Designs. They incorporate MULLARD VALVES
and only HIGH-GRADE COMPONENTS ... AS A RESULT WE PRESENT

TWO UNITS METICULOUSLY MATCHED TO CORRECTLY Model
OPERATE HF/G2A-D

THE NEW GARRARD “MAGAZINE” TAPE DECK WE OFFER AS FOLLOWS:

There are no "better
value for money" Tape
Recorders on the
market—if you can’t
call and hear them—
send S.A.E. for fully

Model

HF/GR2 @) MODEL HE/GIE PORTABLE
) . RECORDER. Includes £33'0'0
Both Units form an entirely new ** Easy to handle " pr ion. each letely self ined with power supply, spool of L.P. tape and cryata! microphone.

Loudspeaker {Amplitier HF/G2A only). and all INPUT and OUTPUT sockets being incorporated on the chassis, which itself

H.P. TERMS: Deposit £6/12/-, 12 monthiy
is constructed to allow for direct attachment to the tape deck (as shown In lllustration). Thus the tape deck with the Amplitier

payments £3/8,

1
(or Preamplitier) fixed to It form ONE COMPLETELY SBELF-CONTAINED WORKING UNIT which requires only screwing | fg},’fﬁ,,gﬁ"ﬁ‘; '%A;‘};mﬂﬁﬂﬁg £27.10.0
into a Cabinet xnd Conuecting to the Mains supply. lnciudes spool of L.P. tape and loudspeakelr.
lmml HF/G2A Amplider ) | Model HF/GZP Preamplifier i B U Gl l
A Complete Tape Arplifier—Incorporating . . Forms the Ideal * Link  to add High Quallty Tape Record- (c) ASJEMBLED nml TESTED £15 o o
® Magic Eye Level Indicator Ing facliities Lo existing Audio Installations, such as our AMPL(rIER MODEL HF/G2A b
® Volume Control MULLARD RANGE of Amplifiers and also admirably H.P. TERMR: Depoeit £3, 12 monthly pay-
. suitable to operate through the Pick-up snckets of most ments £1/2/-,
I @ Buperimpose Switch. Radio Recelvers. (&) MODEL H¥/GZPP PORTABLE £30 o ol
® Effective Tone Control it hocor oy P“EAI,}“‘”‘ [ER(“k mggﬁ}";n‘“ e
By " il porates: portable case e
| © Monitoring Facllities. H.P. TERMS: Deposit £@. 12 monthly pny-l
@ Extension Loudspeaker 8ocket. ® Maglo Eye Levet Indicator and Control. ments £2/4/-
I @ Ioputs for recording frorn Mike, Gram. and Radio Tuner. @ Buperimpose Bwitch. {e) gggﬂrf&/?f;'n cr‘l)mp'll"‘A’ll;‘Eg £26 o o I
. ; an
® [ncorporates Loudspeaker and Power Supply ou Chassis. | e Inputs for recording from Mike, Gram. and Radio DECK, Includes spool of I,P i
l BOTH UNITS CARRY MESSRS. GARRARD'S FULL RECOMMENDATION H.E. TERNS: Depostt S5/ 12 mom.hly

at 3}in./sec. speed. It Is the " Easlest to Handie' Tape Deck. having only two controts and Incorporates the new AMPLIFIER MODEL HF/G2P,

H. TERMS: Depoasl «, 12 month)
'lnnuml:meous Tape loading Magazine which makes tape loading as simple us putting on a Record. e posit £2/16/- mags y

paymente £1/18/2.
I Ao s usual with GARRARD products this Tape Deck is a Precision Engineered Uult of Excellent quality operating two tracks ‘ (h ASSEMBLED & TESTED PRE- £1 4 o o
payments £1/0/6.

---—-——-_-----—__-_l__-------- 1] —————-
! ! RADIOGRAM CHASSIS ! ! THE “"ADD-A-DECK "
ABRMSTRONG MODEL AF 208 .........ccoiiiininiinniniiinaaas
Lompl.:rlaoi\“ GIHTE;EB , \?fﬁv {f Bass and Treble controlu. 523 2 o incorporating the

g DX 000003 5500000005000 vesane
The most complete A.M./F. M stereo chassia yat produced_ £37.16.0 NEW B.S.R. *“ MONARDECK
ARMSTRONG “JUBILEE”  ................c..ooooiiveinn.on. £99.8.0 and MATCHED PREAMPLIFIER
An AM/FM chassis with nine valves and with push-pull oufput stage: Ol £1 7 17 o Deposit £€3/12/-. 12 months
P e N B ; £1/8/2 (Plus 7/6 carr. and Ins.)
Provision s made for Stereo and Monanral plnybac.k'{.n.w.n; pick up or 528'7'0 SD:Csllgert‘:doft:h:psetl;an‘jartihrﬂoxg,l O‘hﬁEE'EcIIVEE

RADIO TUNING UNITS ' through which first-class results are obtained. It

The JASON “ MERCURY » Swluma:l F.M, TUNER. £1 3 10 o
Pb%‘;‘g[: ;‘,’f,%f,”;‘,{‘?,g AND TES NN incorporating matched Preamplifier, and operates at 3jin./sec. speed
:oggmlplew seli-powered FM Tuner Incorporating automatic frequency £24 13 4 :fPus%:psel:orTalp:O?ﬁ'ooorl\s.t}::I::aﬁzoa:gjl6r:§1 \glpa;: Slpoglosurs playing time on
TO!

ARMSTRONG “S.T.3 " AM/FM Tuning Units  ............... £27.6.0 The equipment is supplied fully tested and completely assembled on an
A:el! pgw?_md tuner co::.nlng V‘I,lBFFmedlum and fong wavebands with I attractive wood plinth. It can therefore be ' dropped *’ directly into
"p'{;‘fj;“{‘u°g§%“ﬁ“ﬂf?u’-}’u§3,g Units ..o, £25.15.2 an existing cabinet and only requires connections to th'e' mains supply
A 4d-waveband self-powered tuner covering the FM transmission plus and the Pick-up Sockets, for which purposes ' floating '* leads are in.
the long, medium and short wavebands. corporated on the Preamplifier.

NEW HIRE PURCHASE TERMS are avallable on all above. Illustrated leafiets avallable
STERN’S 12 VOLT CAR

—send 8.A.E. (Carr. and Ins. 5/- extra.} |
} RADIO incorporating . . . |

consists of a single speed Twin Track Tape Deck,

“STERN'S MK. Il “fidelity *
PRINTED CIRCUIT and

F.M. TUNING UNIT
POWER TRANSISTOR

(Plua 5/- carr. and ins.)
HIRE PURCHASE: Deposit PRICE £1 4'5'0
£2/17/- and 12 months at £1/0/11. Incorporates

A versatile design covering both LONG and MEDIUM WAVEBANDS, Incorporating
LINE UP comprising EUC85, 2 type EF83a (or ! Transistor Output thus having very low battery consumption. Is operated direct off
comparable to many oftared at much higher prices. Power conswaption 1s only 1.3 smps nly 12 solder 10(!1'—! are required to dnish the complete receiver. £1 o o

the latest MULLARD PERMEABILITY TUNING

HEART and the corresponding MULLARD VALVE

EF89s), EM84, Tuning Indicator, plus 2 type 12 volt car batte ‘We offer §t on the UNIT ASSEMBLY BASBIS |, wnsintlng of
0.A. 79s Germanium Diodes. A really drst-class Taner very atiractively presented and | EE SEPARA E FULLY WIRED, ALIGNED AND TESTED UNITS A’Ja OR

at 6.3 volis and 25 m.a. at 230 voits. l 8end 1/6 for manual contalning complete data.

zgu'gﬂmfmﬁorgqgﬂ?ﬁz £10.10.0 CTEEXTAN 109 FLEET ST., LONDON, E.C4
108 S, Mim vl STERN RADIO LTD.

Bend S8.AE. for descrlpuvo leaﬂet. “or (Plus B/ carr.
Assembly Manual for 1/6. and ins.)

Telephone: FLEET STREET 5812/3/4
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TAPE EQUIPMENT

A SELECTION OF

HIGH FIDELITY §
PORTABLE TAPE

PRE-AMPLIFIERS

Adds *“ Hi-Fi** Tape Record-
ing to your existing Audio
Installation.

IN ALL MODELS WE
INCORPORATE THE

TYPE “C”
PRE-AMPLIFIER

and offer it complete in portable case with . . .

(@) The new ‘‘ COLLARO ” STUDIO 3 speed Deck.

Deposit: £7/6/-. 12 months £2/13/6... . . £36-1o-o
(b) The COLLARO Mk. IV ** Transcripto
o Deposic: £8/6L.. 12 monchs 3011 £41.10.0
C e new TRU Mk. VI Tape Deck. g
@ Bl 1 monthe 3110, . A —— £43.10.0

e . peed Deck.

ey N0 12 monch GISTT £51.10.0
e e R MODEL 4A Ta Deck.

12141, 12 mOnths E4/9/5...or.n..tosesmmonsrr oo .. £61.0.0

ERN’S MULLARD TYPE “C

TAPE PRE-AMPLIFIER—ERASE UNIT
INCORPORATING THE
NEW FERROXCUBE POT
CORE PUSH-PULL OSCIL-
LATOR and 3 SPEED TREBLE
EQUALISATION by means
of the latest FERROXCUBE
POT CORE INDUCTOR.
Eigg%im .K‘I_lr:lCLUDING SEPARATE ASSMSQLIE IEOWER SUPPLY UNIT

MBLED AND
AL £14.0.0 Basls £17.0.0
Deposit £3/8/- and 12 months of £1/4/11. Assembled unit only.
ALSO AVAILABLE EXCLUDING POWER SUPPLY UNIT FOR

£11 .1 5.0 and £1 4.1 o.o respectively, (Carr. and Ins. 5/- extra)
fend 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
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
attractively engraved PERSPEX FRONT PANEL.

FOR PERMANENT HIGH FIDELITY INSTALLATIONS

WE ALSO OFFER (exciuding Case) the following

(@) The COLLARO ‘' STUDIO * TAPE DECK and our

Muiltard Type “ €’ PRE-AMPLIFIER and Power Unit

Assembled and Tested.......cooociiiiisiiiiniiiniirariineinnnn, £32.10.0

H.P. Terms: Deposit £6/10/- and 12 months at £2/7/8
{b) As above but TYPE ‘'C"* PRE-AMPLIFIER supplied as £

complete Kit of Parts.......c.cccuvrniaiiiiiiiiiniiianienanns 29-0-0
(c) ;he CO(IELA;O Mk. :\:‘TAPEADFE’CK antthe MULLAIR?

ype *‘C” Pre-amplifier and Power Unit assembled,

CEStOAmEm. . B0l s« o B £35.0.0

H.P. Deposit £7 and 12 months £2/11/4.
{d) As in (a) above but the Type ''C’* supplied as COM- £32 0 0
() The TRUVOX Mic vy TAPE| sembled .
e he TRU o d

Type “'C’’ Pre-amplifier and Power Unit... Mo'o'o
¢ H.g. Deposit £8 an:ir 12 mpaths £2/II8/8. '
f) As above but the Type '* C* supplied as complete

KIT OF PARTS........oocciivannciinnns S R Tl T £36.10.0
{g) The BRENNEL Mk. V Deck and the assembled Type £46.0.0

‘Gl PRE-AMPLIFIE;& and P%WER U?IIT ............. ' oV
(h) As above, but the Type * €'’ supplied as complete

KIT OF PARTS........ooriiruiiieeinnrinneinrnreuaiimmieaiane 9 £43.0.0
(i) The WEARITE 4A DECK with Type assembled £56-0-0

and| tested 7. MU N EERRtt I GRRN e, . . e Y
H.P. Deposlt £11/4/- and 12 months £4/2/1.
(Carriage and Insurance on above quotes 10/- extra)

STERN RADIO LTD.

ECEXY 109 FLEET ST., LONDON, E.C.4
Telephone: FLEET STREET S8I2/3[4
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el ’J' “f'dcl iy”

THE FINEST RANGE OF
TAPE EQUIPMENT
FOR THE
HOME CONSTRUCTOR

YOU CAN BUILD
A COMPLETE
HIGH QUALITY
TAPE RECORDER

“$£36.0.0

H.P. TERMS , ., . Deposit
£7/4/-, 12 months £2/12/10
FOR THIS WE SUPPLY:—
COMPLETE KIT OF PARTS TO BUILD
THE HF/TR3 TAPE AMPLIFIER.
THE NEW COLLARO *STUDIO ” TAPE DECK.
PORTABLE CARRYING CASE (as illustrated).
ROLA/CELESTION 10in, x 6in. P.M. LOUDSPEAKER.
ACOS CRYSTAL MICROPHONE §200ft, SPOOL E.M.I. TAPE.

Alternatively for those who prefer another type of TAPE DECK we wil!
supply precisely as above—but IN PLACE of the COLLARO ** STUDIO’
DECK—WE INCLUDE:— .

(0) The Mk. IV COLLARO * TRANSCRIPTOR " DECK  £30 15.0
... H.P.TERMS.. . Deposit £8, |2 monthly payments of

€2/18/2 (£] extra if we are required to wire up the

Transcriptor Switch Banks).

The new TRUVOX Mk. VI DECK

H.P. TERMS: Deposit £9, 12 months of
and Ins. on all above is 12/6 extra).

For constructors with their own Cabinet—WE OFFEB:—
(@) COMPLETE KIT to build the HF/TR3 Amplifier,
together with the COLLARO ** STUDIO ** DECK......

(b) As above but HF/TR3 ASSEMBLED and TESTED ..... .

H.P. TERMS: Deposit £6/6/-, 12 months of £26/2.

COMPLETE KIT to build the HF/TR3 together with

the Mk. IV COLLARO ** TRANSCRIPTOR ** DECK

(£] extra if we are required to wire up Deck Banks)

As above but HFfTR3 ASSEMBLED and TESTED.........

H.P. Terms: Deposit £7, 12 months at £1/|?/5.

(£] extra if we are to wire up Deck Switch Ban!(s)

(e) COMPLETE KIT to build the HF/TR3 together with
the NEW TRUVOX Mk. VI TAPE DECK...

(f) As above but HF/TR3 ASSEMBLED and TESTED..
H.P. Terms: Deposit £7/18/-, 12 months of £2/17/11.

(g) COMPLETE KIT to build the HF/TR3 AMPLIFIER with
the BRENELL Mk. V TAPE DECK...c.co.ocoeiieisinnene

(h) As above but HFfTR3 ASSEMBLED and TESTED.........
H.P. Terms: Deposit £9, 12 months of £3/6/-.

(/) THE ASSEMBLED and TESTED HF/TR3 AMPLIFIER
with the WEARITE MODEL 4! DECK, incorporates
Wearite Head Lift Transformer, et€.....coccrerriiinenrenes
H.P. TERMS: Deposit £11, 12 months of £4/0/8.
(Carriage and Insurance on each above is 10/~ extraa)

Attractive PORTABLE CASE is available to accommodate the TRUVOX

or COLLARO TAPE DECKS and we offer it together with ROLA/

CELESTION 10/ 6in. LOUDSPEAKER—ACOS CRYSTAL MICROPHONE

—and 1,200ft. SPOOL E.M.f. TAPE—ALL FOR....cccocemvennnn £9.0.0
(Carriage and Insurance 5/- extra.) L dd

— . — ——— E——— ———— O — T—— — —  —

'WE HAVE THE NEW 2-SPEED TWIN TRA;K ’
TRUVOX Mk. VI Tape Deck in stock £26.5.0 Devout 5/5-

1t incorporates PRECISION REV. COUNTER snd PAUSE CONTROL and fully main-
tains thTogeneral high standard of all Truvox equipment. The very popular COLLARO
Tape Decks and the BRENELL Mk. V Decks are also avallable.

THE MODEL HF/TR3 TAPE AMPLIFIER

Ineorporatin,

J-SPEEDTgREBLEEQUALISATION
by means of the latest FERROX-
CUBE POT CORE INDUCTOR

2 £45.0.0

—

£28.0.0
£31.10.0

£30.15.0
£34.10.0

-
n
- =

{d

-~

£36.0.0
£39.10.0
£41.10.0
£45.0.0

£55.0.0

-

B
AgD TESTED £1 6/ 1 0/ =

HIRE PURCHASE: Deposit £3/6/6 and
12 months at £1/4/2. A very high
quality amplifier based on the very
successful Type * A’ design completed in
the MULLAERD LABORATORIES. ONLY NEW HIGH-GRADE COMPONENT#®
are_incorporated mcluding STULLARD VALVES and a GILRON OUTPUT TRAN.
FORMER . . . other features are: Magic Eye Recording Head Indicator—Eflective
Toue Control—Monitoring sod Extension Speaker Bockets—has own Power SBupply and
can be taed as independent Amplifier for direct reprodnction of Gram, Records or from
Radio Puper. Overall size 11 x 8 x 6ip.~Truvox—ollaro—or Brenell=~plcase specify.
which, 8end 8.A.E. for leaflet or 2/8 for Assembiy Maoual.

PLEASE ENCLOSE S.AE. WITH ALL CORRESPONDENCE
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RADIO SUPPLY CO.|
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B
lPYBJ ...... 8/6 6N7GT  7/6 ggt%l l TELERVEI(SSISN ETDU ES
3 t PZ30 ... 19/11 12 MONTHS’ GUARAN-
Kl PEN4DD 26/6 | 30L15 ... TEE.
/m.l\ PEN4VA 10/— 30P4 ... MW31/71 £5 10 of
PEN2S ... 6/~ 30P12 ... CRMI123 ... £5 10 0
1 |
PEN46 ... 7/ 30P16 ... CRM 4] ... £5 10 0
ACHLDDD I EL36 ... 19/11 | PEN383 23/3 30PL1 ... CRM 171 ... £6 0 O
10/~ |EL38 ... 26/6 | PEN220A 4/— 30PL 13 CRM (528 . £ 0 0
AC/P ...... /6 | EL4l ... 10/6 | PEN45DD 3I5L6GT MW 3624 .... £5 10 0
ACSPENDD EL42 10/ ’ 26/6 - MW 43/69 ............ £ 0 0
26/6 |EL8BI 16/7 | PENA4 12/6 Carriage and Insurance 10/-}
AC6PEN 6/6 |EL83 19/11 | PMI2M... 8/ extra.
ATP4 ... 3/6 EL84 9/- P21 ... §/- ALLOWANCE ON OLD
AZl...... 10 TUBE If RETURNED.
CLAROSTAT POTENTIO-
METERS FOR STEREO-
PHONIC AMPLIFIERS, etc.
50K x 50K Log, 100K x 100K Log,
S00K x 500K AfLog, | Meg x |
Meg Log, 250K x 250I§ LKog.
. | Meg x | Meg Linear, 500K x
2 14/~ 500K Linear. All 6/6 each.
210DDT | 4/6 | OC71 ... 14/- S e e
210VPT  3/6 | OC72 ... 17)- 4BA bTl'err;ﬂnalsB Red ancdh Black,
8 . . 10/~ | XBI02... (0/- suitable for Battery argers,
30170 10/6 | XBI04... 10/- ::\CNIL/‘AEth 1M
ir drying Pan ac
AGOS PHO Crackle (Crystalline Black), 3/-tin.
MIGRO| NES Tuning Indicator Escutcheon suit-
i . f valves, 2/-
Acos Mic 39/l. Crystal Stick able for EMBO type o '
Microphones for use as a hand, each.
H30 desk or floor stand unit for high SWITCHES. WAVE
EABCB0 9/— | Ha3 ""”Io/_ quality recording, broadcasting CHANGE SWITCHES, etc.
EAF42 ... 10/6 1HL23DD 8/6 | UABCEO 10/~ ;nd pfl.'st;lsi;: adodrlejs; ;v;lléE 35;? 3 pole.;way . .
5 UAF42 .. rice - 4 pole, 3 way
Egi‘? 8;6 nh237-09 I:ﬁ UB4l .. 99_ With table stand 47/6. With floor \ gole. 4 way ..
EB9I 6/6 | k40N 9/~ | UBCA4l ... 9= stand adaptor 52/6. Postage |/6. | pole, 12 way
= AL { ol Hn UBCS!.. 11/4 Acos Mic 40, as supplied with 2 pole, 6 way
EBCA4[ 9;6 KK32 ... 21/11 | UBF80... 9/6 most _modern tape recorders, 4 pole, 4 way
EBCBI 1i/4 KLL32. 24j7 | UBF89 13/il with folding rest and 8ft. lead, 3 pole, 3 way ... .
EBC90. 12/7 s | uBL21...23/3 response 40-6,000 c.p.s. Listed 3 pole, 3 way, 3 ‘bank ... 2/3 each
EBCSI ... 12/7 uco2 ... 1313 3t 35~ OUR PRICE 25 | | 5ypSPEAKER UNITS
EBres 36 | Ucces 10fé ERAn Wi D MERIS, | XNow the Speaial Pricss
. WITH ONE OF .
B i = FRGE Hoat® e | AT e TS
E ohms Im o
ECC40...23/3 UCH42 10/6 UQ.TS," M 24in. Square Rola C25 ...... 26/8
ECCBI ... 8/~ UCII:lﬁzl :2/3 Monarch UAS8, 4.speed auto- | 2%in. Square Units by
ECCB82 ...7/6 ucLs / matic record changers with Ful- _Celesnon TN 18/6
ECC83 ...9/- ucLsl 13/6 Fi turnover crystal cartridge, 3in. Square Units by Celes-
e - Y Bt ey | T G .
Coll C t, 4- d full In. dquare Units by Elac...
ECFg0... 12/~ UFgo .. 1311 mfx,:g"’ch::,;‘e‘:e‘com oo vj‘llt,’, Sin. Round Units by Good-
p
Eere e T A, "B e, | Crr el
. arriage SEY  Liseiieurenrenies ook
ECH2| 23/3 UF89 ...... 9/- Garrard RCI20/D, Mk. (I, 4- 63in. Round Units by
ECH3S 23/3 uL4l ... 10/— speed unit manual control to Celestion ... 17/6
ECH42... 9/6 UL44 ... 26/6 enable records to be played 8in. Round Units by Good-
ECHSI ... 9/- UL46 ... 26/6 slngly, £8/19/6. Carriage 3/6. man, Elac ................ 18/6
ECHB83 13/11 uLs4 ... 9/— 10in. Philips Type with
ECLEO 10/~ uus .. i9/ TAPE DECKS W EREE oo s
ECLgl-' :;/6 uus ... 26/6 Latest Collaro Studio Tape Ilg:: RRo?.nur:idUlr-:lTst;berleEsI:; :2’;;:
ECL83 ...19/3 | pg UYIN ... 12/6 Transcriptor. 3 motors, 3- : : -
ERIRr 23/3 uy4l speed, 13, 32, 74 ip.s., takes 7in 7in. x 4in. Units by Plessey
' D * | and Goodman ............ 19/6
EF22 8/6 uYBS spools.  Push-button controls, N_pd Soodmary :
EF36 ...... 5/- VPI3C | Price £15/15/.  Tape extra. Bm.)és;{'\"t.lnats:l{egelesnon 25/6
EF37A ...15/- VP23. /6 Carr. & Ins. 12/6. Lo e Units by Good-
EF39 ... 5/9 VP4 8/6 Latest B.S.R. ‘‘ Monardeck,” o and Colostion 25/6
EF40 14/6 VR7_2 (PM2A) single-speed, 3% i.p.s., takes 5}in. = | = T
EF41 .99 3/ spools, Simple controls. Price SPECIAL MAINS DROP-
EF42 /- VRI05/30 8/— l£9/|9ll76_i6 Tape extra. Carr. & SPIESI I;ﬁSIISTzoo‘)RS
EFSO ... 4/- VRII6 ... 4/ ns ilips 209U .........
- - D6 Ultra Twin 50 ..
E:igSYL Z;_ mﬁ%ﬁo ;7: Best Quality Recordmg Tape 2207 Ult(r:a ‘F\Lr:n 50
EF55 ..., 10/- VU39 (MUIZ/ 1,200fc. on_7in. spool SMDI5 Philips 141U and
EF80 . 8/— 14) ... 89 850ft. on 5%in. spool ...... Stella STIOSU ... 53
EF85 . 7/6 VUil .2/ 600fc. on Sin. spool . SMD27 Pye Piper ............ 6/%
EFoe 13 W mﬂl— 200ft. on 3din. spoo|_.‘.; SMD30 KB Rhapsody,
EF89 ......8/9 W6IM .. 8/ T CMPISHIL .. i 6]9
EF9I ... 5/¢ W76 ... 7/ Red spot .. Garrard GC2 Crystal Cartridge,
EF?I(BVA) w77 . 8l6 | White spot Black moulded case complete
9 W729... 10/6 |6L7G Germamum Di with Standard and LP- styli.
EE37 :;/g ;gj y {6 6LI Collaro Junio Price 15/6.
B r r
EL32 ..,... 4?6 8/6 .. 23 Single 4-speed record player unit | * GATALOGUE )
EL33 ... 14/ Z309 ...... 7/6 | 6LD20 15/11 | 30CI ... 10j6 | in cream, complete with pick-up Our 1960 catalogue is now avail-
EL34 ... 19/11 Z359 ... 76 |6MI ... 17/3 | 30F5 .. 10/6 | fitted turnover cartridge. Special able, please send If- in stamps
Price 75/~ each. Post 3/6 for your copy.
T L

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/~; £5
add 3/- unless otherwise stated.
C.0O.D. fee and postage 3/-.

For full terms of business see inside cover
of our catalogue.

Personal shoppers 9 am. to 5 p.m. Mon. to
Friday. Saturday 10 a.m. to | p.m.

Minimum
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i SELEGTION OF P.A. SYSTEM EQUIPMENT FOR INDOOR OR OUTDOOR USE

RE- EN;GANT ALL ITEMS AVAILABLE EX-STOCK | EXPONENTIAL HORNS

by famous manufacturer

gﬁgjﬁo Send stamp for Illustrated of P.A. systems.
Heavy duty 2 . . =
o A e cal list of P.A. Equipment

15 ohms. Dia-

meter, |5in.,

length 15in. | VORTEXION

(approx.)good PORTABLE

condition. 1 AMPLIFIER 20 watt, 42in.

£6/10/-. A first-class am- long, 2lin. dia.

. Carr. 10/~ plifier for 200/ horn, 15 ohms
Ditto. Brand new, 250v.A.C.or |2v.| speech coil. Good
£8. Carr. 10/~ D.C. operation. condmon £8/10/-.

Carr. |

12 watt push- 0/-.
15 watt (as illus.), 30in.

BAKER'S SELHURST SPEAKERS pull output
12in. P.M. 15 ohms 15 watts, 30-14,000 c.p.s. matched to 7.5, long, 20in. squzre flare,
Qur price £4/10/-. 15, 250 or 500 15 ohms speech coil. Good
CAUDITORIUM’? 12in. 15 ohms, 12 watts, ohms. condition, £7/10f-. Carr.
g?(-llééoggllc(ﬁs Flux density 14,500. OUR Incorporates ikn- 10/-.

- puts for mike
a ” 19: PARMEKO TWIN BAKELITE
SUPER HI-Fl 25’ 12in., 15 ohms, 25 watts \ and gram, vol- LOUD-HAILERS (Ex-Admiralty).

ume control and
bass and treble
control. Good
working order.
ONLY £9/19/6.
Carr. 10/6.

25-20,000 c.p.s. Flux density 17,600. OUR
PRICE £9/9/-. All are Brand new and full
descriptive specification is available.

NEW AND UNUSED ACCUMULATORS |
12 v. 25 AH. (as »
on left) 45/-. Carr. l

7/6. VITAVOX PRESSURE UNITS TYPE N
Heavy Duty. Special quahty 20 watts P.M.

Brand new 80/-. Ditto but in good order, 40/-.
Carr. 5/- on each.

With line tran-
former, 15 ohms
NEW P.M. | Loice coil, horns

HEAVY mountedonmetal

DUTY
SPEAKERs | D3e: Brand new

TRUVOX/TANNOY
LOUD-HAILERS
With 180 ohm line
transformer and con-
denser. Impedance

Complete with
O.P. trans, in
all steel blue-
grey double

grilled cabinet. |

2 v. 100 A.H. 75 actual
ex Govt.), with carrying
sandle. Size 63 x 63 x

| 1 1
yin. - . Carr. 3/6. 6in. 30/- 74 ohms, handling
:-;‘I'n iél SA/.lfl?,d;s abl:re‘alu- x 4 ! Carr. 3/6 capacity B8 watts.
« 2in., 5/- each. P. & P. 2/-. 6 ‘ 8in. 32/6 | Complete in slope-
or 24/-. 10/-, 2v. \ Carr. 3/6 front wooden case.
a.H., as above (less handle) 7 x 2: x lv}un. 5f- ! 10in. 45/- Brand new 25/-.
sach. P.& P. 2/-. 6 for 24)-. P. 10/-. i Carr. 5/ Carr. 4/6.

MARCONI SIGNAL GENERATOR. TYPE g o TELESCOPIC AERIAL MAST. 20':1:., 4
TF517-F/). Covering 10-18 Mcfs. 33-58 Mc/s. :E;Eez":?';ie“i?zsases (IS;EIete v'jith) sections of 5ft. each. Independently lg_ckung at
150-300 Mc/s. In very good condition. Com- l U [Tl e e oo s ne b atreties any height. Tapering from 2in. to fin. (less
slete with full technical data and instructions. Ideal between two or more positions up m‘ accessories), 50/-. Carr. 5/-.

Jnrepeatable ac only £02/10/~. Carr. 20/-. | | practically any distance.  Tested before AERIAL MAST (Army type). 32ft. high. Light-
MARCONI SIGNAL GENERATOR TYPE despatched. ONLY 70/-. P. & P. 3/6. 2 sent weight kit comprising 10 steel screw-in sections
TF390G. for 200-250 v. A.C. mains input. for £6{10/-. Carr. paid. (approx. lin. dia.). Complete with guys, in-
Frequency range 4-16 Mcfs. and 32-100 Mc/s. TELEPHONE CABLE. Twin one-mile sulators, pegs, etc. All in canvas carrying bag.
ndir7ct calibration. Qutput IuV to dIOO gll\lﬂ drums (Don 8), £5. Carr. 20/-. Single one- Only £4. Carr. 7/6.

400 ¢/s internal modulation. In good order. Only mile drums (Don 3), 50/-. Carr. 7/6. EVERSHED 12 PEN TIME RECORDER.
Rl oo A TELEPHONE DIALS. Standard (G.P.O.) Portable 12channel instrument for simultaneous
BRAND NEW CRYSTAL CALIBRATOR Pactern. 0-9. Brand new, 30/—. P. & P. I/-. recording of || events with time marks provided

No. 10. (Battery powered 1.4 v. valves.) Complete | KV/A. AUTO-TRANSFORMER, 230/110 v. | by the 12th pen. Recording is in the form of
with .fuII working instructio_ns, circuit diagram, 50 cycles (fully tapped primary and secondary). ““onjoff "' pulses. Speed 2in. per sec. Price
6arry|ng haversack, connecting lead and spare Capable of 25% over actual rating. Brand new unused (less pens), £10. Carr. 10/-.

alves. Frequency range: 1.5 co 10 Mc/s (nominal) | znd"unused, £18. Carr, 20/~ Also 3 kV/A as | EVERSHED AND VIGNOLES MEGGER
g can actuallylbeluseAURleeri0 Mc/s g"g'fzf | above, £12/10/=. Carr. 20/-. CIRCUIT TESTER (low reading ohm meter).
I Sael b i L nitue 20 kV/A AUTO-TRANSFORMER. 230/115 v. | 2 ranges. 0-3, 0-30 ohms. The perfect meter

jn every respect. A must for every laboratory. 50-60 ! | ith
-60 cycles, by lefferies Transformer Co., U.S.A. | for continuity and polarity testing, complete wit
&:LL?.Q;YD“/BI;/I:DGPE & P'T2/6‘ GM. 4140/1 Perfectycondition, £20. Carr. £1. I Eijtl'llféadsPan; l;e;?ly to use. Brand new. Only
5 ype J ° . P. . 3)-.
Mains operated from 100-250 v. A.C. Will test ROTARY CONVERTER. 24 v. D.C. to N
resistances from 0. ohm to |0 megohms and 230 v. A.C. 50 cycles, 150 watts. Brand new SBeF:IDGlE:nMEGfef:E?osndufgerh;S% z"izg'g'g::‘
condensers from 10pf. to 10mfd. Good condition and unused. £8/10/-. Carr. 7/6. Ditto. 100 an!jes Lea:hirrca - avallable at 20/— extra. 3
and complete with instruction booklet. £6/19/6. a«gt_ls_,::elécé:‘r(glnfo_rER i 2 P S
P. & P. 2/6 . Ex-Govt. v.
! ! D.C. input, 230 v. A.C. output, 50 cycles at ’ HEAVY DUTY—ALL STEEL i
G P 0 RAcKs 135 watts. Complete in carrying case with
b lid. Voltage control, sliding resistance, i ’
19in. H dut Il steel mains switch and 0-300 v. A.C. flush meter. T R I P o D S T A N D S
I“.St ezvyd ud y_,"a_ o< In good condition, £10. Carr, 10/-. . 1
o LGRS g Motor only, without case, etc. Brand new Adustable every 6in. to approx. |
“23/,637' a"g:"‘”"l"sgltt& and unused, £8/10/-. Carr. 5/-. 9ft. 6in. when fully extended. i
¢ 6ft. channel uprights C.M.G. 25 PHOTO CELLS (OSRAM). | (Folds up to only 4fc. 6in. for e
(as illustrated) Brand new, 15/-. P. & P. |/-. storage). Suitable for outdoor 9’6
@ Gty = | RECORDING TAPES. Super qualicy P.V.C. | | spezkers, public address systems,
1&& ;hancne' ur;;'/zhw 1,800fc. L.P. 7in. spools, 30/-5 1,200ft. $td. 7in. | | floodlighting; etc., etc.
b anr. =2 19/«; Empty 7in. spools 3/9 each. | OUR .pe
: 19in.xl14in. PANEL SHELF Send S.A.E. for Tape Bargain List. PRICE £3.10.0 Carr. 5/-.
in 14 s.w.g. steel. Suitable for | FECORDING WIRE, ib. seogs: @ dn 5

above racks. 15/~ P. & P. 3= | New and unused, 12/6. P. & P
These stands are L

GEE BROS. (RADI() LTD. i §ices] farcour
15 LITTLE NEWPGORT STREET, LONDON, ¥/.C.2. GER. 6794/1453} ;'f’j’e?c,i'::ﬂ"“
ADJOINING LEICESTER $SQ. TUBE STATION—Open 9-6 Weekdays,r 9-1 Sat. ' above,
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Opén: Tottenham Court Rd., and
Cheapsider 9 a.m, to 6 p.m. Mon.

to Fri., Sat, | p.m. Holloway Road:
9 a.m. to 6 p.m. daily. Thurs, |
Py p.m., Sat. 5.30 p.m.
-
If not stated, please add postage
on orders under £1. Cash with

order or C.O.D. (charges extra).

18 TOTTENHAM COURT RD., LONDON, W.1

[
MUSeum 5929/0095 Our advantageous H.P. and Credit
ALSO AT:—162 HOLLOWAY ROAD, LONDON, N.7 Sale Terms are available on any single
NORth 6295/6/7 item over £5. Your enquiries invited.
99 CHEAPSIDE, E.C.2. MON 6860 Please print your name and address!!

All post orders and correspondencé to 162 HOLLOWAY RD., LONDON, N.7

TO BUILD YOURSELF

ALL PARTS AVAILABLE SEPARATELY

WE ARE THE EXPERTS IN THIS FIELD AND Al insuction
CARRY THE MOST COMPREHENSIVE STOCKS  components P. itemised
IN THE COUNTRY. hchve B waihble

price separately
(1) New Look " RAMBLER " all dry s'het portable... £7 7 0 2/6
2) “* RAMBLER '’ Mains Unit (suits most portables) £2 7 6 /6
3; ** ECONOMY FOUR '’ T.R.F. Mains Receiver...... £5 5 0 2/6
(4) “ ECONOMY FOUR ’‘ with New Look Cabinet £5 10 0 2/6
(5) “ FAMILY FOUR '’ (our new T.R.F. Receiver) . £3 19 6 2/6
(6) ' SUPERIOR FOUR ' (four valve mains recelver) £515 0 2/6
) Standard JASON F.M. Tuner FMTI 0 2/6
8) Fringe area JASON F.M. Tuner FMF ... 0 2/6
9) JASON ** MERCURY 2’ Switched F.

plus ITA/B.B.C. Sound 0 2/6
10) OSRAM 912 Printed circuit F.M. Tuner .. 0 2/6
1) JASON ** ARGONAUT ’* AM/FM Chassis 0 2/6
12) JASON ** ARGONAUT ** AM/FM Tuner .. 6 3/6
13) F.M. Power Pack (suitable for most tuners) 6 6

14) R.C. 3/4 watt Amplifier (with Bass, Middle and
Treble controls) £4 5 0 2/6
15) 2-amp. Battery Charger .. . EL 16 6 26
16) R.C. Transistor/Crystal Receiver ('phones extra) £1 1L 0o (/3
17) R.C. Super Transistor/Crystal Rec. (ditto) . . £ 7 6 /3
18) R.E.P. f-valve Battery Receiver ............ . £2 2 0 2f-
(19) ‘* CRY-BABY '’ ALARM (Baby Alarm) £3 12 6 2/6

{20) MULLARD 510 Amplifier (printed circuit) Ultra
Linear,valRsion .. s uss. sos SRR « Jaawwn o « ¥ £9 9 0 3/6

{21) MULLARD 510 as above plus input selector and
spare power supplies .. £11 10 0 3/6
(22) g DE-LUXE ** Printed Ci t Superhe £7 19 6 36
(23) ** DE-LUXE '’ with New Look Cabinet £8 4 6 3/6
(24) JASON J.T.V. 2 Tuner £13 19 6 3/6
(25) RADIO JACK ... 19 6 6
(26) MULLARD TYPE ° ape p £12 9 6 3/6
(27) JASON WI| Wobbulator £14 19 0 3/6
(28) JASON Valve Voltmeter EMI0 (23 ranges) .. £18 10 0 3/6

(29) NEW JASON F.M. TUNER FMT2 with’ built-in
power supplies and cabinet .........p..cocoeieeiinnn.. £8 19 6 36
30) NEW JASON FRINGE F. M TUNER FMTB asabove £10 19 6 3/6
31) PULLIN Series 90 TEST METER .........c.ocooceeiaen. £5 19 6 2/6
mmmu 32) R.C. Super Personal Portable [-valve (phoneextra) £1 15 0 2/6
-ull HH 33) R.C. Super Personal Portable, 2-valve {phoneextra) £ | 0 2/6
(42)3 {34) R.C. TRANSETTE 2-Transistor Personal Portable £3 9 6 2/
,._ Jlﬂ (23) 35) JASON EVEREST 6-Transistor 2-wave Portable... £13 19 9 3/6
|||||mllllllll|l 36) JASON EVEREST 7-Transistor 2-wave Portable... £15 18 9 3/6
37) CLYNE Cathode Ray Oscilloscope N £1219 6 5/~
38) Compact Multi-range Test Meter ..... £2 19 6 /6
39) CAR RADIO, Printed circuit, 5 valve Superhez £12 19 6 36
(40) JASON Audio Generator AGIO  .............. £14 5 0 3/6
41) JASON Oscilloscope OGO ............ £22 10 0 5/-
42) Super SHORT WAVE RADIO, [ valve . £ 15 0 2/~
43) ‘‘ WAVEMASTER '’ 7-Transistor Luxury Portable £10 19 6 3/6
44) “ GOLD STAR '’ De-luxe 1-valve Portable ......... £1 17 6 2/6

Instruction Books which contatn iull description, easy-to-follow practical wiring dlagrams
theoretical diagrams, itemised price lists, ete., are iree of charge with all parcels but may be
purchased separately as shown above.

NEW! NEW! THE *‘WAVEMASTER"

T-TRANSISTOR  LUXURY PORTABLE
400 MILLIWATTS OUTPUT

To build yourself! Mediuw and Long Waves—
Push-Pull Bupernet A.V.C.  Perfeet ur Radlo
redeption.  Size 10in. % Glln s 4jtp. at base
tapéring to 4n. at top, Very attractlve two:
tone Vynide covered cabinet with cream and goid
printed edcutcheon plate, ¢ream and gold knobs,
handle and cablnet Bttings.  Weight complete
with long-Ife 7} volt battery—4} 1b. - Mazda High.
grade transistors Lhrough?uz lgh-!"ltux 7in.°:
4in. Elliptical B8peaker, slow motion tuning, co-
axlal socket at rear for dirsct connection to Car Ferrite Rod Aerial, Car Radio
RBatlio Arejal, Improved reoepﬂon by use of seven- Aerfal Socket. Size 12 x8 x 4in.
section plated tel lal ing loto ‘ weight 41b. including long life
Cabinet when closed, 34ln abave Cabioet when baﬂ"y‘ Full assembly instruc-
tully extended, Construction simplified by Bakelite chassls board with the igflowlng components ti d individual i1
already mountedi—LF. Travsormers (3). Oscillator Coll, Trimmer Bank, Output Trapsiormer, ) tions and individual parts list 2/6
lnms&,ge Tmnsxormer, Aerial Brackefs and Earth Bar. SPECIAL INOLUSIVE PRICE for f{post free, and all required Com-
all full y lnstmcuons-noﬂtlnx more to buy—is £10/19/6 plus nents at special melusuvo price
3/6 P, & P. Al t service ilable. Ful instructions and individually priced 9/19/6, plus 3/6 P. & P,
parts usb all of which sre avalluble eseparately 2/6 post, free.

L

NEW! THE RC
TRANSISTOR SIX!

Now ready. S8ix Transistor
Portable—Long and Medium
Waves. Attractive bluefgrey or
red/grey portabel cabingt. Printed
Circuit.  8ix New first-grade
Ediswan Transistors. High Flux
7in. _x 4in. Speaker, A.V.C.,
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VISIT OUR FULLY EQUIPPED We stock equipment of Quality by all leading makers:

H | - F | s H o w R o o M i._e., Leak, Quad, Armstrong, Dulci, Ferrograph, Reflectograph, Vortexion,
AT TOTTENHAM COURT ROAD FOR Linear, Wharfedale, Grundig, Goodmans, W.B., Rogers, Garrard, Lenca,
DEMONSTRATIONS OF THE LATEST B.T.H., Pamphonic, Simon, Brenell, Collaro, Telefunken, Fi-Cord, etc., etc.

HI FIDELITY EQUIPMENT A full range of high quality cabinets to suit all purposes is on show, i.e.,
- {“RECORD HOUSING,” “W.B.,” *A.D.,” etc. Enquire about our
BY ALL LEADING MANUFACTURERS interesting part-exchange scheme for personal callers.
ETF= ﬁ ALLAN DOUGLAS RECORD PLAYERS — TRANSISTORS | t | —
:"I - Full range at usual competitive | SURPLUS—P.N.P,
- ELE GTRO Nlc prices. Interesting H.P.facilities. | RED SPOT (Audio/Experimental Ap-
plication) ............ccccoeerinenn 5[- €.
ORGAN COLLARO JUNIOR WHITE “$P6T, "R¥ "uwp o

T, 2WENSY ooomecizar .. ouioein. cantiahe |3/ mpea-

- e Attractive discounts for bulk pur-
chases, The above is a selection only.
Full range in stock by all leading
manufacturers. Let us have your

Readers will no doubt be
pleased to know that our =
working model of this 6
amazing organ for home
construction, may now be o
2eagd and seen, at our Hi- enquiries. (ALL POST FREE)

i Showroom in tten-

i e e ) FRUSTRATED  EXPORT—Not
(e e o e " . repeatablet L., M.and S.W.SUPER-
tors all components, key- speed turntable and pick-up|| HET RECEIiVER. Manufactured by
boards, chokes, etc,, are czz‘pleteh'wnh cl_rystal cartridge| | McCarthy for export. At present for
available ready made. Full | {2nd sapphire seyli. operation on 6 volts, but conversion
constructionaly details are | | SPECIAL OFFER at only 75/-f | details supplied free.
available in book form | [Blus 2/6 P. & P. Or TURN-
at 15/- plus 1/6 p. and p. TABLE and MOTOR only at
We shall be happy to 52/6 plus 2/6 P. & P. PICK-
forward a complete UP only at 27/6 plus 1/6 P. & P.

price list on receipt of | g S R, TUY,  4-speed single-
aﬁtamp. Please_a.ddr’ess record unit with se:arate Iigght-
. & ‘°"ga’"r$"qt""{'s h°" weight pick-up fitted with T.C.8H.
the attention of Mr. L. Roche. | cryqial insert and sapphire styli.
An ideal unit for a small portable
gramophone, Brand new and
l7usllly gluar;r;;e;d.& iPECIAL PRICE:
- plus b . or motor and i g

turncable only 2¢52/6 plus2/6 P. & P. | 470, 6X8G" and & vor Agint s
or Pick-up only ac27/6 plus I/6 P. & P. synch'ronous vibrator. 8in. P.M.
E.M.l. 4-SPEED STEREO SIN- | Speaker, 4 watts output, P.U. socket,
GLE RECORD UNIT. Complete | Ext. L.S. socket, etc. Tone control.
with Stereo Head and Sapphire Styli | Fitted in polished wood cabinet,
Brand New and Fully Guaranteed. | size 2i3in. x 10tin. x 10fin. These
7in. 2,400ft, 60/=, each on plastic spool. P, free. ONLY £6/19/6 plus 3/6 P. & P. cabinets :re slightly soiled owing to

storage, but ea i -
DECCA PORTABLE AMPLIFIER. As supplied in famous DECCA-| | SARRARD RCI20/4H. 4.speed OR D mrvioaic el T,
MATIC Iil. Complete with small cream knobs. Full range toneand volume | 5120¢ ger wf 0 INSErt. | orior to despatch. Price £5/19/6 only
controls. Employs ECL82 valve. Size 3 x 3§ x 83in. Only 59/6 plus 2/6 P.&P. Lgaln96 n;w,& Pu ly guaranteed. plus P. & P 7/6, plus 27/6 for A.C
SPECIAL CELESTION 8 x 6in. elliptical high flux loudspeaker 30/ | | £8/19/6. P. & P. 3/6. Bl ContersionMiCarden el i
plus t/- P. & P. to fit. |GARRARD RC.12ID MK. H | required. OUTSTANDING BUY!

VERY ATTRACTIVE PORTABLE CABINET in two-tone rexine]  STEREO/MONAURAL 4.
covering for accommodating the above items and ancillary equipment. SPEED AUTOCHANGER. * BARGA.N GORN ER *

SUPER MAGNETIC RECORDING
TAPE SPECIAL ! ! !
Trade enquiries invited
First delivery Famous American Ferrodynam-
ics Acetate Base High Quality Recording Tape.
An enthusiast’s ‘“ must.” Brand new (NOT
SUB-STANDARD), 5in. 600ft. 16/, 5in. 900ft.
18/6, S3in. 1,200ft. 23/6, 7in. 1,200ft. 25/-, 7in.
1,800ft. 35/-. Professional quality ""MYLAR"
Du Pont Sin. 1,200ft. 37/6. 7in. 1,800ft. 44/-,

75/- plus 5/- P. & P. Complete with latest G73/1 plug SPEAKER BARGAINS

Note. If the above three items are purchased together they will bej | in crystal head for Stereo or [ Goodmans 8in. x 2§in., 3 ohms, 24/-

supplied at the special inclusive price of £7/2/6 plus 6/6 P. & P. Monaural recordings. Fully | plus 1/6 P. & P. 10in. Elac High Fiux
guarantéed. Few only. £11/0/6 |3 ohm, 39/6 plus 2/6 P. & P. 8in.
plus 5/- P, & P. Celestion High Flux 3 ohm, 32/6 plus

EXTRA SPECIAL OFFER!!
A small three-vaive PORTABLE RE-
CORD-PLAYER AMPLIFIER mounted
on baffle 12 x 7in., with High Flux 6}in.
Loudspeaker., Valve line-up ECC83, EL84,
EZ80. Incorporates separate bass and
treble controls. Max., output 3 watts
Will match all types of high impedance
pick-up. Ready to use, £5/12/6. P, & P. 3/6
NEW STYLE CABINET finished in ~
two-tone Leatherette. Will accom-
modate above Amplifier and Baffle
without modification. also most types
of Ancillary Equipment. Overall size
18 x 134 x 84in. Fitted with carrying
handle, £3/9/6 plus 5/- P. & P.

NOTE. If both items purchased
together they will be supplied at
a special inclusive price £8/7/6
plus 6/6 P. & P.

{B.S.R. UA8 MONARCH. 4- 2/- P. & P. 4in. Plessey Tweeter, 15/—
speed I'“Iixer Autochanger com- H:s 11{6 ng‘ P.IOFI.T.& A. T"’; 9L2°'
plete with turnover crystal insert | ot b au;s 55/ pl wa;‘z' P 8? ';"
ad Swefhiee SHl. s BNEAR N A Tyre 8130, Mk 1\ 2in, To13
a°wd“ /19 pl';s 3/6 P. & P. watts, 3 ohm, 10,000 gau'ss, 39;6 plus
rand new and fully guaranteed. | 3;c°p' g p " 121n. Bakers Selhurst, 15
THE LATEST COLLARO | ohms, 15 wates, 30-14,000 c.p.s.,
" CONQUEST.” 4-speed auto- | £4/10/- pius 3/6 P, & P. All the above
changer in cream with Studio | brand new and fully guaranteed.

“*O " insert, Brand new, fully | Special! Latest E.M.L. full frequency
guaranteed. €7/19/6 plus P. & P. 3/6. | speaker. Size 13{in. x 8fin., 3 ohm

COLLARO ‘' CONQUEST " speech coil. Double cor'\,e. Unrepeatable

at 39/6 Plus 3/6 P, & P,
STEREO/MONAURAL. Latest 12° 'CHANNEL TV TURRET

type—full guarantee. Brand new.
TUNER (By famous manufacturer).
£8/19/6 plus 3/6 P. & P. Brand new. NOT sur-

No. 38 AFV WALKIE-TALKIE. —equi
A wonderful offer. This famous 5"5“”(7;, e:Fe_ql:;Ege%t.{
trans-re:’ei;gnl'q uaiﬁtc.:slwith relay 7 and PCF 80
operat D, VE itch, £
LATEST COLLARO STUDIO TAPE TRANSCRIPTOR. 3 motors, | coerrtey 7409  Mels band, woere " gl valves. Com-
3 speeds: 13, 32, 74 i.p.s., takes 7in. spools. Push-button controls, £15/15/- | approx. 5 miles. Good condition. o e i % coi|;‘-’ Banal )
plus 5/- P, & P, Usual H.P. facilities. . 1 . ONLY 22/6 plus 2/6 P. & P. per O 3 Channels | to §
TAPE RECORDER AMPLIFIER for use with Collaro Studio Transcrip- | ynit (less accessories), Quantity Band il Chan-.
tor. Size |1} x 5 x Jin L;ses 3IvaJves, magic eyel. ccntl:ct cooled metal | export inquiries welcomed. nels 8 to 11, In
rectifier. Incorporates mike/gram/radio inputs, ext. l.s. jack, superimposing PNEUMATIC LID STAY with manufacturers ori"

C 3 A POSH ginzl
switch. £12/12/-. Complete with matching knobs (Gold/Black). Circuit, pressure adjuster, Heavy duty 10/- | carton. Fully guaranteed ac only 39/6

etc. Post 3/6.

LATEST B.SR. MONA/I}#EC!I(." Single speed Tape Dock. Takes complete. P. & P. lj6. pHIS O [ B TP,

S#in. spools—3% i.p.s. At £9/19/6 only plus 5/- P. & P, : Midway between Bank, Mansion
New c“y Branch now open at House and St. Paul’s station, and no

NEW COMPETITIVELY PRICED
TAPE RECORDER KIT 99 CHEAPSIDE EC2 roe . sher oo, B S o
1
3 watts output, prin?e?vvcir':ﬁll:Drti'nstruction. valve line-

up EF86, EL84, ECC83, EZ80 and EMB84 recording indicator.

Latest 9in. x d4in. High Flux Speaker, Complete with Tape and ‘ LY N E RADI o LTD. T
empty Spool, and Acos 39-1 stick mike with stand. Attractive <

two-tone Cabinet. Supzplied with ::t;stTfOLLII\#O Etuldio 3- ‘ COMPONENT
speed deck. Total price 25 guineas. N.B. The amplifier kit Is sup~ SPEQIALISTS
plied with basic components already mounted on the printed 162 Holloway Road, London, N.7. Lt

99 Cheapside, London, E.C.2.
I8 Tottenham Court Road, London, W.1.

circuit board. Pull assembly instrugtions are included. Please
add 7/6 for packing and carriage. All parts available separately,
Full details on appliation.
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VALVES

PENDD/

1360
PL8I
i Lpey
1/6 PL83

Brand new, indi-
vidually checked
and guaranteed
Hso e

AND MANY OTHERS

i9)
(829B)  60/-
3Q5GT ... 9

/- 6ES ..
I—|6FSG

. 3/6'6F6 ... 7~ 1 1276 |

IN STOCK including Cathode Ray Tubes and Special Yalves.

All UK. orders below 10/- P. & P. If-; over 10/- 1/6: orders over £3 P. & P. free. C.O.D. 2/- extra.

Cathode Ray
Tubes:
3BPI ..

S 45/~
VCRX258 (with
scanning c0|4|)

Photo Tubes:
6

GSI .12/6
210VPT 7 pln 2/6 Special “Valves:
217C 3 L 45/-
446A 3A/1481 ..45/—
705A. 3J/170/E £35
7158 3J192/E EJ7/|0
717A 723AB 52/6
801 726A
803 ACT25

CVé9l
807 AMER 5[3 KR3
807BR VX7110 ..

08 WL4I7A . 15/-

Overseas postage extra at cost.

BRAND NEW ORIGINAL SPARE PARTS
FOR AR88 RECEIVERS.
Please write your requirements.

MOVING COIL ROUND HAND MICRO-
PHONE No. 13. 2jin. diam. with press
switch. §2/6. P. & P, I/-.

PLATE TRANSFORMER. Input 190-210-
230-250 v. Output 2,250-02,250 C.T. 400
mA, 13 x 9 x 6%in. Weight 75lb. £6/10/-.
Carr. 10/-.

L.LF. TRANSFORMERS. 4-5 Mc¢/s, American
made in black crackle finish housing, 6/-.

&P.Ij-.

HRO MAINS power pack, input 115/250 v.
A.C. Output 250 v. 75 mA. and 6.3 v. 3.5 amps.
£3, inc. carr.

VARIOMETERS for W/S No 19. Fully tested
and working 12/6. P. & P. 2,

COMPLETE V.F.O. UNIT from TX53. Freq.
range in 4 switched bands from 1.2-17.5 me/s.
Two V.T. 50!s. as oscillator and buffer, 807 as
driver, two $130s as voltage stabilizers. Qutput
sufficient to drive two 813s in parallel. Slow
motion drive directly calibrated in mc/s.
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. |n excellent condition with valves
and circuit diagram. £5. P, & P. 15/-.

FILAMENT TRANSFORMERS. Primary
0-190-210-230-250 v:, 50 ¢/s. Sec. . 2.5 v. CT

¥ at 10 amps. 2. 2.5 v. CT at 10 amps. 3. 10.5 v.

CT at Il amps.,, 4,000 v. insulation. Price
£2/19/-. P, & P. 5/-. Primary 0-190-210-230-
250 v. 50 ¢/s. Sec. |.. 10 v. CT at 4.5 amps.
2. 10 v. CT at 4.5 amps., 4,000 v. insulation,
£1/16/-. P. & P. 5/-. Primary 230 v. 50/60 ¢/s.
&7 v/amps Sec . 6.3 v. |-6 amps. 2.63 v. CT
3amps. 3. 63v.CT 3amps. 4. 63v. CT3
amps, £I/I2/ P. & P. 5/-.
LOW RESISTANCE
brand new, type CLR 5/-;
7/6. P. & P. |-
TELEPHONE HANDSET. Standard G.P.O.
type, new, 12/-. P. &P, I/6.

AVOMINORS in leather case with leads.
Fully tested and guaranteed, with batteries.
2,000 v. D.C., £2/19/6. P. & P. 2/6.

HEADPHONES.
Balanced Armature,

NEW PRODUCT OF TAYLOR
Model 127A Pocket
size meter. Sensi-
tivity 20,000 o.p.v.
D.C. 1,000 o.p.wv.
A.C.

20 ranges.

D.C. current 50uA
to | amp,

D.C. volts 0.3 v.-
1,000 v. (25 kV. by
probe).

A.C. volts 10 v.-
1,000 v,

3 resistance ranges

from 0-20 meg-
ohms (self con-
tained), Metre

40pA  3tin.  arc.
Accuracy D.C. 39,
A.C. 49 ohms 5%.
Dimensions 53 x 32 x 1%in.
Price £10 complete with
test prods and clips.

Weight 14 oz.
instruction manual,
Leather case £1/12/- extra.
OUTPUT TRANSFORMER, in screening can

giving 9 different ratios 10 : | up to 120 : | for
battery receivers or any high resistance pentodes
used as output valves, 6/6. P. & P. /6.

DRIVER TRANSFORMERS. Primary 500
ohms imp. Sec. to match two 805 in push-pull
£1/7/6. P. &P. 5/-.
TRANSFORMERS. Relay supply.
230&\/. Sec. 0-27/29/31 v. at 0.5 amps.,
P. &P.5

ROTA.RY-. TRANSFORMERS.
12 v. input. 1,600 v. 110 mA.
P. & P. 7/6.

P. C. RADIO LTD.

170, GOLDHAWK RD.,
W.12 SHEpherds Bush 4946

Primary
15/-.

171 wate,
output, 30/-.

‘NO. 62 TRANSMITTER-RECEIVER. |.6

COMPLETE SET OF STRONG AERIAL
RODS (American). Screw-in type MP49, 50,
S1, 52, 53, total length I5ft. 10in., top diameter
0. 6|5|n .» bottom diameter 0. |85|n o together
with matched aerial base. MP37 with ceramic
insulator, ideal for car or roof insulation.
£2/10/-, post free.

AR88D and L.F. Receivers, completely
overhauled and tuned, £60 and £57/I0/- respec-
zlavsely Completely rebuilt with P.V.C. wiring
MODULATION TRANSFORMERS
(US.A., Collins), primary imp. 6,000 ohms.
C.T., secondary 6,000 ohms, 20 W., 9/6 each,
post free.

R109 RECEIVER. Covering 2-8 Mc/s. 6 v. D.C.
New and tested, £4/5/-. Carriage paid.
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. 5/-.

CARBON INSET MICROPHONE. G.P.O.
type2(6. P &P, I/-.

INSULATION TEST METER. Testing
voltage adjustable up to 6,000 v. D.C. Mains
ité;)ply 180/250 v. In wooden case £25. Carr.
COSSOR DOUBLE BEAM OSCILLO-
SCOPES. 339A. Fully tested and working,
£15. Carr. 10/-.

12 mefs in two ranges. |deal for mobile use.
Total Il valves. Rx—A super with separate
mixer and local oscillator. Tx uses QVO4-7 as
power amplifier VFO or switched selected
crystals. C.W., phone (grid modulation)
metered for operation and valve testing, Pi
output to match rod aerials or long wire
‘* Press to send *' operation from mike. Size
8%in. x 174in. x [3%4in. weighs only 29lbs.

Completely self contained with incernal power
unit for 12 v. operation. Power consumption
4.4 amps. on send, 3.4 amps. on receive. As
new condition, tested, complete with operation
instructions. Price £27/10/-. Delivery included.

PERSONAL CALLERS WELCOME




JUNE, 1960 WIRELESS WORLD 149

j Portable/Mobile

'V.H.F RADIO TELEPHONE ...

TYPE W.S B44 MK2.

ROD AERIAL

DESIceATOR
BPARE
Fust

_ AERIAL

~ BICROFHONZ
LT, 12 vours

MIZROPHONE  RAND

RECEIYERS HEADGEAT
SATTERY CONNECTOR \ . TRIPOD

—. Tw BATTERIES

ADJUSTING SCREWS

EXPORT ONLY
CRYSTAL CONTROLLED 60-95mc/s.

A modern double superhet receiver and AM transmitter

using the current series of B7g valves. Robust cast aluminium case

includes loudspeaker.  Operates from 12-volt accumulators or vehicle power supply, in

fixed or mobile use. Each unit is fully tested and in good order. Available less crystals and

accessories ex stock. Accessories can be supplied to meet most requirements together with

crystals for specified frequencies. PRICE (FOB LONDON) £20 each. Special quotation
for quantities up to 500 sets.

50 MICRO AMP MOVING COIL METERS
(Brand New & Boxed)

Made on Government Contract by Famous British Maker
3}” Square—800 ohms resistance. 4 Scales operated by lever ¢ Set-zero —
€ 0-3 >—* 0-30 *—*“ 0-300 . Easily cou- e
pled to rotary range switch by cord or lever. E:T,
Ideally suitable for transistor tester, output v "
meter, volt-milliameter,

A RANGE OF METER BOXES

Completely finished and enamelled, with
all screws, sockets, etc., designed to take one
or two meters and with provision for controls,
caters for all kinds of applications of this
meter,

One Meter, small 5/6, medium 7/6, large 10/6. |
Two Meters, small 9/6, large 15/6.

Circuits for many applications—free.

Complete with data
and circuits

lus post

onefor 1 Q/Q (i ¥
14 plus post

two for = \!/-inU.K.

TEST GEAR COMPONENTS (LONDON) LTD

15 ARCANY ROAD, SOUTH OCKENDON, ESSEX TEL: SOUTH OCKENDON 2610
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(Dept. W.W.) 23 TOTTENHAM COURT RD., LONDON, W.1.

Tel.: MUSeum 3451/2

% VISIT OUR NEW BRANCH AT 309 EDGWARE RD., W.2.

TEL.: PADdington 6963

The Truchord ‘MINUETTE' HI!GH FIDELITY

RECORD AMPLIFIER
with 3D Sound System

14 Gns r.ar.10/-

This Unit consists of a high quality
4-watt amplifier with separate
bass, treble and volume controls,
and also switching for L.P,
standard records and radio,
with separate inputs for pickup
and radio. Valve line-up: EF86, EL84, EZ80. Specially wound Parmeko
output and mains transformers are used. Two High-flux 84 x 54in. elliptical
speakers are used, the units are mounted in an attractive good quality
walnut cabinet, the top board of which is detachable and can be replaced
by a further board which is cut out ready to accept a Garrard 4SP 4-speed
single player. This board is included in the price, together with a matching
lid. Cabinet size |7 x 16 x 94in.

The Amplifier as used in the above unit can be supplied separately
complete with escutcheon at £6/19/6. P. & P. 3/6.

Garrard 4SP 4-speed single player £6/19/6.

NO ELECTRICITY ? Here's your answer . . .
THE BEREC 2ATTERY

RECEIVER
For 99/6 plus 5/- pkg. & post

This receiver is ideally suitable for use
in the home or where normal electricity
supply is not available, remarkabls o

reception on both medium and short wavebands, incorporating latest-type
miniacure Battery Valves: DK92, DF96, DAF96, DL96 and operates on.an
external B.103 Battery or equivalent. The receiver is housed in an attrac-
tive two-tone metal case. Size Il14 x 74 x 52in. 4

This receiver can also be supplied with 2 short wavebands instead of
medium and short, covering 2.5-7 Mc/s. and 6.5-17 Mc/s. Price 79/6.

? 2P o
THE W
PORTABLE

s £7.7.0

BUILT FOR
plus 3/- Post & Pkg.

Batteries extra.

H.T. 10/- (Type Bi26) or

equivalent.

LT 1/6 (Type AD.35) or

equivalent.

% High Q frame aerials.

J High sensitivity on both
wavebands.

Y Medium and long wave
superhet clrcuit.”

Y Instruction book 1/6.

Jr Size only 8 x 8 x 44in,

J Weight including batterfes 54lb. J¢ 4 valves of the economy type.

PREMIER BATTERY ELIMINATOR tiov.ct i cvo con

tainers which are to replace AD 35 and Bi26 batteries.
KIT 37/6 plus 2/- post and packing. Only suitable for use with DK96 Series vafves.

PpuA\lR

DRAMATIC PRICE
REDUCTIONS

UPERHET I
i\a'; be built for £7-7-o 3P e

[-p-p.
B suiter £5.10.0 3/-p|pu.::.

These two receivers [use the
latest type circuitry and are
fitted into attractive cabinets
12 x 64 x S4in., in either walnut or ivory Bakelite or wood /- extra.
Individual instruction books If- each, post free.

RECORD CHANGERS

BSR UAB 4-speed .....................

Collaro Conquest 4-speed .

Garrard RC120, Mark 2 4-speed ............. .
Ple_ase 5_/- each for packing and postage.

THE COSSOR  MAYBEBUILTFOR

TRANSISTOR 27] 96

POCKET
RECEIVER Plus 2/- P. & P.

This receiver uses the most up-to-date printed circuit
method and with the aid of the easy to follow point-to-

point instructions assembly is simplicity itself. Four

first-grade Edison Swan transistors are used, one
XA102, two XAIOl, one XCI0Ol and two diodes, The receiver covers
190/550 metres on medium wave operating on a P.P.4 9-volt battery.
When constructed it is housed in an attractive maroon leather case. Size
5% x 3% x t}in., weight 17 oz. Ins. books available 2/6. Battery 2/-.

THE ¢« MID-FI

A NEW DESIGN 4}-WATT AMPLIFIER
KIT MAY BE BUILT FOR 95/_
Plus 3/- P, & P.

A new circuit for the home constructor re-
quiring a  good-quality medium-powered,
amplifier for reproduction of records or
F.M. broadcasts. Technical specifications:
separate bass and treble controls. Vaive
line-up: EF86, EL84, EZ80. Voltage adjust-
ment for A.C. mains from 200/250 volt,
3 or 15 ohms impedance. Negative feedback. Size 7 x 5 x 2in., overall
height Sin. Silver-hammered finished chassis.

TAPE DECKS
Latest BSR Monardeck. Single speed 31 i.p.s. Will take 5}in. spools
£9/19/6, 5/- P. & P.
Collaro Studio Tape Transcriptor. 3 speeds 17,34, 74 i.p.s. 3 motors.
Push button controls. Will take 7in. spools. I5 gns., 7/6 P. & P.
Collaro Mk. 4 Tape Transcriptor. Twin track operation. 3 speeds,
33, 74, 15 i.p.s. Will take Tin. spools. £17/19/6,7/6 P. & P.
Tape Recorder Amplifier, specially designed to match the Collaro
Studio Tape Deck. £12/17/6. P. & P. 4/-.

Size 114 x 5 x Jin., uses 3 valves, magic eye, contact cooled metal rectifier
Incorporates mike/gram/radio inputs, ext. l.s. jack, superimposing switch,
with matching knobs.

..£619/6
ET/19/6
£9]196

RECORDING TAPE
By well-known manufacturers, brand new, boxed and fully guaranteed.

1,800ft. on 7in. spool ...... 32/6
1,200ft. on 5%in. spool 22/6
Postage 2
AMERICAN RECORDING TAPE

Manufactured b
1,200ft. on 7in, spool 25/
1,800ft, on 7in. spoocl 35/-
600ft, on Sin. spool 14/6

Postage and packing }/- per spool.
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Get Finest Value from IRONGATE—England’s Leading Equipment Wholesalers

Bulk Buying means LOWEST PRICES. All Equipment is in TIP-TOP condition

WORLD
FAMOUS

TELEPHONES

“F" TYPE
IN  ATTRACTIVE
CASE

The best portable
telephone ever
made.With a range
of up to
Smilesis
ideal for
BUILDING _ SITES,
FARMS, CIVIL ENGINEERING
PROJECTS, OUTSIDE BROAD-
CAST UNITS AND OFFICES.
2 perfect sets (SUPERIOR
QUALITY) in individual carry-
ing cases, complete with long life
batteries, bells, magneto and
1007¢. telephone cable.
£7.10.0 per pair. Carr. 7/-
TELE “F” HIGH POWER as above, but
complete with amplifier, €6/10/- each.
Carr, 12/6
D3 STRANDED TELEPHONE CABLE.
New Mile Drum 85/-. Carr 17/6.
ENGLAND’S LARGEST STOCKS OF
TELEPHONE EQUIPMENT

G.E.C.
L.T. SUPPLY
UNIT

OUTPUT: 24 volte
10 amps. D.C.
INPUT:

New and in original
cases.
£13.10.0
Carr. 9/6.

FACTORIES,

ROTARY CONVERTORS. 12 v. D.C,
input. 230 volts 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 :ested £9/19/6 each. P. & P. 10/-,

VOLTAGE REGULATOR—115v.

For relay con-
trol aud motor-
ised variac.
Buitable for
band or auto-
matic control.
Mains Input
Bange 100/120

input and
output reading.
Contajus complete overload cut-out (switch type)
and senaitive 4in. moving coli (wmeter reading type).
Handling capacity 8 amps. £15. Dellvered Free.

PRESSED STEEL
CABINETS

7it.  x  2ft. wide.

An ideal heavy-duty cabinet to
protect equipment or instruments
or for housing instrument panels.
Two doors {front and back)
vrovide complete access. Bliding
runners pull out operating on
ball pearings to carry chassis
assemblies or shelving. Vertical
side chanpels are pierced fo allow
fitting of variable belght shelving
as required. Positive action lock-

ing bandles. Linited Quantity.
Finished in Dark Green sprayed
enamel.

Carr. 30/.. £ 6' o'o

ilrongate
/ (M.0.) COMPANY

HEAVY DUTY
20 AMP. L.T. SUPPLY UNIT

by
8.T.C.

Normal cost over £100
Essential equipment for Electronic Engineer-

ing, research laboratories, schools. Ideal for

battery charging, etc. Guaranteed for 20 amps.

Output: D.C. Variable up to 20 amps. and
24 v, or mckle charge 125/350/700
ampere hour

Input: A C |00/260 volts 45/65 cycles,

Size: 16 x 24 x 32in. high.

tn attractive Grey Cabinet.

ex Warehouse £22'10'0

(Circ. diogs and instru. loaned for 10f- deposit)
r—eaeasasecsesvsetsYy
CONSTANT VOLTAGE
TRANSFORMERS

FERRANTI 7}-KVA MOVING COIL

Btabilized output voltage in the range 200-250 v.

Plug-board tappiags. The selected output voltage is

conatant with + 4% st all loads 0 to 30/37§ amps.

mheu l.he supply voltage is varying over the runge

—12%.

® quuency compensated 45-50 and B54-68 cfs.

@ Excellent output wave-form.

® Can be used as a variable transformer.

® Unused. Complete with spares and Instruction
book at a fraction of the normal cost, only £65.

® A.C. MAINS STABILIZER.

&5
¢
%
| AUTO TRANSFORMERS

3 KVA Air Cooled (100% under-rated).
GUARANTEED 230/250 tapped, 12 amps.
KVA 105/120 tapped, 28.5 amps.
Made by well-known manufacturer and
housed In strong metal case. Weight: 2 cwt,
Brand new, in original maker’s cases.

"""’

£15.0.0 carr. 25
EXPORT ONLY

Just released by the Ministry of Supply,
‘88" SETS. Manufactured by E. K. Cole.
Walkie Talkie—3,000 available.

’*22'" SETS ALSO-—300 available only.
TELEPRINTERS—{20 Creed 7B for im-
mediate disposal. Enquiries are Invited for
Bulk supply at reducing low prices.

PRICE

1,000,000 YARDS 1!
SCREENED WIRE FLEX
FOR ONLY 3d. per ycrd

For Immediate Delivery—priced far

below cost.

Specification: Close braided 14/.0048

in. Covered .024 p.v.c. Tiuned Cop-
per. Screened.  Assorted colours.

Apvhcntionl Microghone leads, pick.

up heads, e

ON MAKERS REELS.

220 yd. REELS (min. quantity) 55/-.

TLN REELS £25. Carr. Paid.

P. & P. 5/-,

SUPER POWER AMPLIFIER

Multiple Speaker
System

Output: 30 co 60 watts.
Valves: Four 6L6, Paral-
le! Push-Pull.

Input: 200-250 voles.

Leads, hand micro-
phone, plugs and spares
included.  In robust
wooden transist case
174 x 15§ x 2tiin.
Will take up to 20
Speakers.

£22/10/-
Speakers 18/6
extra. 3/6 carr.

P.Ao SYSTEM (EX GOVT.)

Complete with amplifier unit, 4 speakers,
microphone, headphones and all spares
packed in wooden cases. 6 or 12 volts D.C.,
handling capacity 8 watts. ldeal for cars,
boats, factories, etc. £7/10/0, Carr. 30/-.

AERIAL
MASTS

IMPROVED TYPE 50 MK.II
36ft. HIGH

Kits comprise—six 2Hn. dia.
Tubular Bteel Sections oi 6it.
length. top-section and base
Pickets. Guys and Fittings.
YOU can purchase this
pormaily expensive MAST
jor a fraction of its cost.
Please add £1 for (return-
able) wooden carrying case.
The MABT s particn-
larly suitable to take
aerials  for Tx, Rx.
F.M. and TV. (eapeci-
aliy COMMERCIAL)and
has many other uses.
Extra 6ft. sections can be
suppiled at 17/8 per sectlon,

£8.10.0 only 7

U.S.A. Type 45ft. TELECOM. AERIAL
MAST, (7 sections, 6ft. Bin. x 2t%in., guys,
etc.). This entirely complete set in carrying
case 124 Gns. Carr, 17/6. Or 2 sets for £25.
Carr. extra. British Manufacture only.

ARMY TYPE 32ft. MASTS similar to above

each

MICRO SWITCHES
BURGESS

RAND NEW
MIMSTRY RELEASE
Mk, 4 BR. METAL BODY
UN[VEB.SAL CONTACT
AM. 50/4088
Compare thig nmarhuble abnoal
half-price offer.

78/- per do:. (min. quaniity) £25 per 100

but t0 tin. screw-sections, suitable for
pel lightweight installation. Kit in
canvas bag, £3[|$/- Carr. 7/6.
Limited Quantity
34fc. TELESCOPE MASTS
Finest quality brass. Non-rusting, Base

diameter 2}in. Complete with hand-winding
winch for easy, rapid extension; and cable-
wire bracing stays. One of the best masts

ever produced. each.
Winds down to 9ft. £35 Carr. £1/10

Dept.( WW8), 2, IRONGATE WHARF ROAD, PRAED STREET, LONDON W.2

PADDINGTON 2231(2/3




AVOMETER MODEL D.

£8.19.6 (P. & P. 3/6)
D.C. Volts A.C. Volts D.C. Current

A.C. Current
7
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MARCONI CRI00
Completely overhauled. In perfect working order.
LIKE NE £21.
Later model with Noise Limiter, £25.
Carr. Eng. and Wales 30/—. Send S.A.E, for full details.

LOOK

RCA AR-88 SPEAKERS
A high quality 3 ohm unit fitted into heavy gauge black
crackled steel cabinet, size 104 X 11§ X 6in. Fitted with rubber
feet and 6ft. lead. ldeal for extension speaker. CRI100, etc.
In original cartons. BRAND NEW. 45/-. Post 3/6.

MINIAT URE 373 IF STRIPS. For FM tuner described in
‘“ Practical Wireless.” Complete with 3 of EF91, 2 of EF92
and | 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.

LOUD HAILER EQUIPMENT

IDEAL FOR CROWD CONTROL, FACTORIES, FETES, ETC. CON-
SISTS OF 4 SPEAKER UNITS AND CONTROL UNIT. COMPLETE
WITH MICROPHONE, HEADPHONES AND SPARES. OPERATES
FROM 12 VOLTS D.C, (OR 6 VOL'IS D.C. WITH SLIGHTLY REDUCED
OUTPUT), CONSUMING ONLY 3 AMPS, OUTPUT POWER 8 WATTS,

L TESTED AND WORKING, BUT SLIGHTLY SOILED. A GENUINE
BARGAIN £4/19/8. CARRTAGE 25/6.

SIGNAL GENERATOR TYPE 54. Marconi 762A, Fre-
quency 430 to 610 Mc/s. Square or Pulse Int. Mod., provision
for Ext. Mod. Attenuation range + 10 to — 100 dB. Directly
calibrated dials. As new, £35, carr. paid.

150 mV. 7.5 16 m/ A, 5 m/A.

300 mV. 15 V. 30 m/A. 150 m/A,

15V, V. 150 m/A. 750 m/A,

3V, 150V, 300 m/A. 1.5 Amps.

15 V. 300V, 1.5 Amps, 7.5 Amps

30V. 600 V, 3 Amps, 15 Amps.

150 V, 750 V. 15 Amps

300 V., 1.5 KV. 30 Amps. ista

750 V. 0-1000 ohms.

1.5 KV. 0-10 K ohms.
y overhauled. C lete with batteries and

gl
instructions,
very reasonable price.

An extremely robust meter at a

CRYSTAL CALIBRATOR No.
A crystal controlled heterodyne wave-
meter covering 500 Kcfs. to 10 Mcfs.
{(Harmonics up to 30 Mcfs.) Regquires
15 mfa. and 12 v. 0.3a D.C. but can be
easily modified for 120 v. and 1.4 v. work-
ing. Size 7x74x4in. First class con-
dition, complete with valves, crystal,
instruction manual and circuit. ONLY
59/6. Post 3/6.

CHOKES.

Parmeko 8 H.,
any type, I/6.
SELENIUM

100 m/amps, 7/6.

Funnel cooled. A.C. Input 45 v. RMS.
D.C. output 30 v. 10 amps. BRAND
NEW. Boxed. 45/-. Post 3/6.

10.1

Parmeko 5 H, 200 m/famps,,
6/6. AR-88 chokes, I5 H., 90 mfamps., 8/6.
Postage

BRIDGE RECTIFIERS.

MARCONI IMPEDANCE BRIDGE
Type TF373. Measures, L, C & R at
1,000 cycles. Accuracy 1%. 0-100H;
0-100iF; 0-1M Q each in 5 ranges. Power
Factor and *' Q."" First-class condition,
£35, carr. paid.

6-VOLT VIBRATOR PACKS.
type, 180 v. D.C., 65 m/amps.

NEW. 29/6, post 3/6.
D.C.
BRAND NEW, 25/- Post FREE.

HRO
BRAND
ype PU2, 200 v.
100 m/amps., with OZ4 rectifier.

ADMIRALTY HT TRANSFORMERS
Pri 230 v. 50 cfs. Secs. 620-550-375-0-
375-550-620 v. (620 and 550 v. 200
mjamps., 375 v. 250 mjamps.), plus
two 5 v. 3 Amp. rectifier windings.
Total rating 278 VA. Upright mtg.
Wt. 25 |b. Made 1953. BRAND NEW.
Original boxes. 45/-. Carr. 5/-.

INSTRUMENT TRANSFORMERS.
230 v. A.C. input.
85 m/amps., 6.3 v. 5 amps,,
Shrouded.

Size 3332 x32in. high.
post FREE.

Outputs 0-65-130-195 v.
6.3 v. 0.3 amps.
15/-,

AR88D MAINS TRANSFORMERS.
Input 110-240 v. Output 345-0-345 v,
125 mfamps., 6.4 v., 4.5 amps., 5 v. 2 amps.
43 X 45 xS*m hlgh Wt. 12 |b. Potted.
Tag ends. RCA BRAND NEW. Boxed.
29/6, post 3/6.

‘“C ' CORE TRANSFORMERS.
Pri. 230 v. 50 ¢,p.s. 510-0-510 at 275 mA.
375-0-375at 83 mA. 6.3 v.at 9 A. 6.3 v. ag
2A (twice), 6.3 v. at |A (twice), 6.3 v.
at |.5A. 6.3 v. at 0.5A, 5 v. at 3A. 63ins. X
6ins. x 73ins. high. Weight 25|bs Re-
moved from equipment but in perfect
condition, 52/6, Carr. 5/6.

COMMUNICATIONS RECEIVERS R-1155B. A first
class 10 valve Communication receiver, covering 75 Kc/s. to
18 Mc/s. (16.2-4,000 m.) in 5 bands. The large scale and super-
ior dual ratio slow-motion drive make tuning easy, and the
R.F. stage and 2 1.F. stages ensure world-wide reception.
All the receivers we sell have been thoroughly overhauled,
completely re-aligned, and are in first class working order,
ONLY £9/19/6.

A.C. MAINS POWER PACK OUTPUT STAGE.
In handsome black-crackled steel cabinet to match the R-1155.
Fitted with RCA 8in. speaker. Just PLUG IN and switch on!
Only the finest quality components are used, and we guaran-
tee OUR power packs for 6 months. ONLY' £6/10/-. Deduct
10/~ when purchasing recziver and power unit together.
Send S.A.E. for further details, or 1/3 for 14 page illustrated
booklet giving technical dataand circuits etc. (FREE with each
receiver.) Add 10/6 carriage for receiver, 5/- for power unit.

T.C.C. VISCONOL CONDENSERS. 8 mfd. 800 v.
D.C. wkg. at 71 deg. C. CPIi52V. Size 3X 13 x5in. high.
BRAND NEW. Boxed. 8/6 each, post paid.

MINIATURE RELAYS (ALL BRAND NEW and BOXED)
G.E.C. sealed, wire ends, 670 2M2B H/D MI095..
G.E.C. sealed, wire ends, 6700, 2 H/D makes, M1099..

IS/—

G.E.C. sealed, wire ends, 670 (), 4 c/overs, platinum, MIO92I9/6
platinum,

G.E. Fossealed wire ends SOOOQ 2 cfovers,

Siemens High Speed, IK+ IKQ, | cjover...
HRO SENIOR RECEIVER

Complete with ALL NINE general coverage plug-in coil sets

for 50 Kcfs. to 30 Mc/s. Instruction booklet, and circuit,
but less external power supply unit. Table models, as new
condition, 21 GNS. Rack mounting, I8 GNS. Packing
and carriage 22/- extra. Send S.A.E. for further details.

HRO POWER PACKS. [15/230 v. A.C. mains input.
Tested, and in good condition. Table or rack, 69/6. Post 4/-.

CHARLES BRITAIN (Radio) LID.

1
LONDON, W.C.2 TEMple Bar 0545

One minute from Leicester Sq. Station. (Up Cranbourne St.)
Shop Hours: 9-6 p.m. (9-1 p.m. Thursday.) Open alil day Saturday

UPPER SAINT MARTIN’S LANE\

JUNE, 1960

TRIPLETT
METER
MOVEMENT

B This article consists of a
basic 400 microamp
meter movement
mounted on a bakelite
panel 53x2;. The dial
is scaled as a |5 range
Testmeter, A circuit
and parts list of the
original instrument is
supplied.

BRAND NEW. Boxed.
35/-, post paid.

ELECTROSTATIC METER. Dia. 6{in.
reads 5-18.5 Kv. Manufactured 1953
Contained in wooden case 10X 10X %in.
high. £9/19/6. Post paid.

SANGAMO-WESTON ANALYSER
E772. A useful multi - range meter.
Thoroughly overhauled and in perfect
working order. For full details see previous
adverts. £7/10/-. Carr. 4/6.

AVO LC and R BRIDGES. Capacity
5 pFd to 50 mFd. Resistance 5 ohms to
50 megohms. Inductance can be measured
against external standard. Balance is
indicated on a meter, which can be used as
a valve voltmeter from 0.1 to 15 v. Leakage
test and Power Factor scale. For use on
A.C. mains. Tested and guaranteed. £8/10/-.
Post 3/6.

HICKOCK 1-177 VALVE TESTERS.
Checks dynamic mutual conductance,
shorts, emission, gas, and noise. For UX4

UXS5, UX6, UX7, Octal, Loctal, B7G,
and Acorn types. Portable, in wooden
carrying case 154x8x54in. Wt. 134lb.

BRAND NEW. Complete with instruc-
tion book and valve testing charts. For
117 v. A.C. 10 gns. Carr. 7/6. Matching
auto. transformers for 230 v. A.C. 12/6.

MARCONI SIGNAL GENERATORS
85 Kcfs. to 25 Mc/s. A.C, mains operation.
in fair condition and good working order.
TFI44F. £40. TF144G, £50.

MARCONI TF987/l NOISE GENE-
RATORS. Range 100 Kc/fs. to 200 Mc/s.
Determines noise factor of AM and FM
receivers. Fully stabilised H.T. supply
A.C. mains operation. Brand new and in
original boxes. £I5. Carr. 7/6,

MARCONI TF.340 OUTPUT MET-
ERS. Perfect working order, £9/19/6.
Carr. 7/6.

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.

MOVING COIL PHONES. Finest
quality Canadian with chamois ear-muffs
and leather-covered headband.  With
lead and jack plug. Noise excluding and
supremely comfortable. 19/6. Post 1/6.

RESISTORS
Morgan ' T '" (4 watt) and
Latest types, all BRAND
assorted, 10/-. Post |/-.

HEAVY DUTY SLIDER RESISTORS,
125Q 20 A, 12/6, post 3/6. 1Q 12 A, 8/6,
ZENITH ADJUSTABLE 25Q 4 A, 8/6.
Post 2/6.

PRECISION RESISTORS. | Megohm.
1% | watt wire wound, Ex-U.S.A, BRAND
NEW. 10/6 per dozen.

D.C./A.C. CONVERTERS. Input 12v.
D.C. Output 230 v. 50 ¢/s. A.C. at
135 watts. Fitted with 0-300 v. A.C,
23in. 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.C. 50 c/s.
output. In grey metal case.
NEW. 92/6. Carr, 7/6.

RADIATION METERS. Portable dose-
rate meter, containing modern type
rectangular 50 micro-amp. meter, CVX494
electrometer valve, etc. BRAND NEW.
In canvas carrying case, £3/19/6. Post 2/6.
For details of other equipment, see our previous
adverts.

(1 watt).
NEW 100

100 watts
BRAND
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HEAVY DUTY L.T. TRANSFORMERS
:‘\Il ‘ratings tropical and in perfect con-
|t|on

No. I. Pri. 210-230 v, Sec. 10 v. C.T. 5 A,
and 5 v. CT. I0A. Admiralty rating, 27/6,
carr, 3/6.

No. 2 . Pri. 230 v. Sec. tapped 4, 6, || v. 200
amps. £8/10/-, carr. 7/6.

No. 3. Pri. 200-250 v. Sec. 50 v. 30 A. £6/10/-,
carr. 7/6.

No. 4. Pri. 200-240 v.
carr. 7/6.

No. 5. Pri, 200-250 v. Sec. tapped 28, 29, 30,
31 v. 21 A, £4/17/6, carr. 7/6.

No. 6. Pri. 100-250 v. Sec. two separate wind-
ings tapped 15, 16, 17 v. 4 A, 35/-, carr. 4/-.

No. 7. Pri. 220-240 v. Sec. three separate

Sec. 50 v. 20 A, £4/10/-.

windings 65 v. 50 A, 6 v. C.T. I5 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 3 x5v. C.T.4 A, 4v. 4 A, potted
type. 32/6, p.p. 3/6.

No. 10. Pri. 220-240 v. Sec. three separate
windings 3 x 6.3 v. C.T. 4 A, potted type.
29/6, p.p. 3/6.

No. 11. Pri. 200-240 v. Sec, 6.3 v. C.T. 3.25A
30v. 1.2 AL 17/6. P.P, 4/-.

No. 12, Pri. 220-240 v. Sec. 45 v, 2 A.
carr. 3f6.

No. 13. Pri, 200-240 v. Sec. 12 v. 40 A. Built
in strong metal case with carrying handle.
52/6 carr. 4/-.

17/6,

14, Pri. 200-240 v, Sec. tapped 9-15 v.
4 A.22/6, p.p. 2/6.
No. 15. Pri. 220-240 v. Sec. tapped 10, 17,

18 v. 10 A. 52/6, carr. 4/-.

BRAND NEW AMERICAN OIL-FILLED

POTTED LF CHOKES. 8 H. 800 mA. 26

ohms. 7,000 v. R.M.S. test. 45/-. Carr.7/6.

3 H. 600 mA. 25 ohms, 18,000 v. R.M.S. test,
45/-. Carr. 7/6.

11 H. 600 mA. 65 ohms. 4,080 v. R.M.S. test 45/,
Carr. 7/6.

10 H. 200 mA. 1350hm. 2,000 v. R.M.S. test 12/6.

P.P. 3/-.

S.T.C.

FIELD TELEPHONES. Type
YAT7783. Buzzer calling,
operates from 43 .
battery. A self contained
unit which can be easily

held in one hand. Ideal
for Aerial Riggers,
Building sites, farms,
workshops, etc. Size
93in. x 2%in. x 24in.
Supplied brand new,
complete with 44 v.

battery. £5/10/- per pair
P.P. 3/6.

BRAND NEW TELEPHONE CABLE.

Twin D.8, one-mile drums £7/10/-.  Carr. I5/-.
Twin D.3, 500-yd. drums, 35/~. Carr. 7/6.
Single D.3, one-mile drums, 85/-. Carr. 7/6
also |{3rd-mile drums, 27/6. Carr. 5/-.

Commando Assault Cable, P.V.C. covered,
1,000-yd., drums, 8/Il carr. 4/-. Cartons of

five drums, 42/6. Carr. 7/6.

VENNER 14-DAY CLOCKWORK TIME
SWITCHES. One make one break every 24
hours. Complete with key and mounting
bracket. l-amp, 230 v, contacts, 27/6. 5-amp.
contacts, 32/6, p.p. 2/-.

SPERRY H.T. TRANSFORMERS. Tapped
Pri. 110-250 v. Sec. 450-0-450 v. 106 M.A.
63v.2A,63v.|5A.,5v. 3A Ported. type.
Brand new. 35/-. Carr 5/-

l

169-171 EDGWARE RD., LONDON, W.2.

WireLESs \WORLD

S.T.C. BATTERY CHARGER |

AC. in-
put 100-
260 volt
45-65¢fs.
©.,C.

TYPE ZB {!0234

output
24 volts
10amps.
at max.
ambient
S tem -
pera-
ture of
131° F.
b u t
guaran-
teed
max.
output
of 20
amps. All components
are rated by manufac-
turers au this current. The charger is fitted
with 20 amp. fuses on the D.C. output, 10 amp.
fuses on the A.C. input. 24in. 0-20 M.C, D.C.
ammeter. Or:!off full charge/trickle charge
switch. Heavy duty output terminals and mains
neon indicator lamp. Behind control panel are
mounted full charge ballast and trickle charge
resistances.
These units are designed to charge all 24 volt
lead-acid battery combinations. That is two
12 volt or four 6 volt batteries in series at 2
20 amp. max. rate. Can also be used for trickle
charging 24 volt batteries at 125, 350 and 700
m.a.; are ideal for the electronic industry,
research laboratories, schools, etc., as a general
purpose L.T. supply unit.
Supplied brand new at a fraction of maker's
fricle. Size: 2ft. x Ift.'3%in. x 2ft. 8in, Weight:
411b.

£22-1°-° Ex warehouse.

JUST ARRIVED. PARMEKO POTTED
LT TRANSFORMERS. No. I. Pri. 230 v.
Sec. 24 v. 2 A. Tropically rated. Mounted in
metal case with fitted fuses and neon indicators.
Size 84 x 4 x 4in. 25/-. P.P. 3/6, No. 2 Pri. 230.
Sec. 10 v. CT. 10 A. and 4 v. 7 A. Brand new
32/6. P.P.3/6.

BRAND NEW AMERICAN AIRCRAFT
LANDING LIGHTS. 250 watts. 8in. dia.
Retractable reflector. Operated by fitted geared
motor. 24 volt. 37/6. Carr. 5/-.

AMERICAN CAPACITORS OIL-FILLED.
4 mifd. 4,000 v. wkg. 17/6. P.P. 3/6. 5 mfd.
1,500 v. wkg. 7/6. 8 mfd. 1,000 v. wkg. 8/6.
16 mfd. 400 v. wkg. 8/6. 45 mfd. 200 v. wkg.
10/6. 2 mfd. 1,500 v, wkg. 5/6. | mfd. 750 v,
wkg. 3/6. 0.1 m{d. 7,500 v. wkg. All capacitors
tropically rated and supplied brand new and
guaranteed. Please add 2/- P.P.

|

| washers.

i53

—SAMSON’'S SURPLUS STORES LTD.—

LONDON'’S GREATEST DEALERS IN RADIO AND ELECTRONIC EQUIPMENT

SPECIAL PURCHASE

NIFE ALKALINE BATTERIES.
6 VOLT. 75 A.H. TYPE LR7.
SUITABLE FOR ENGINE STARTING.

Five 1.2v. cells crated and connected to

give 6 v. Brand new and fully guaranteed.
Size of crate 15) x 12 x 6fins. £7/10/-.
carr. 15/-.

HEAVY DUTY SLIDING RESISTORS
(1) 26 ohms. 6-5 A. Double tube siider control,
45/-. P.P. 3/6
(2) 0P4;hms 25 A. Geared drive control, 17/6.
6

/
(3) 1,000 ohms. 100 mA. Enclosed type slider
control, 17/6. PP. 3/-.
(4) 80 ohms. 0. 5 5 A. Slider control.
ment, 15/-. P.P. 3/6.

5) 1 ohm. 12 A, 8/6. P.P. 2/6.

6) 1.2 ohms. I5A 12/6. P.P. 3/6.
(7) 3ohms. 10 A, ISI- P.P. 3/-.
Above four types single tube slider. Fixed
resistors 605 ohms. 2.8-0.4 A, 10/-. 17.5 ohms.
SA.12/6. | ohm. |12 A. 5/-. 496 ohms. 0.5 A, 7/6.
P.P. on all above types 2/-.

S.P.E. BOOSTER FUEL PUMPS TYPE
1207 Mk, I. 112 v. D.C. 3.25 A, 1,200 G.P.H,
Il PS.I. Submerged flange mounting. Brand
new 65/-. Carr. 7/6.

MASTER RADIO 12 VYOLT VIBRATOR
PACKS. Complete with 4 pin vibrator and
OZ4 rectifier. Output 250 .volts 75 mA. Size
54 x 4 x 6lns. Brand new 25/-. P.P. 3/6.

OIL FILLED HEAVY DUTY L.T. TRANS-
FORMERS. Pri. 380-400-420 v. Sec. 19 v.
150 amps., single phase. Weight 141 Ib. Sup-
plied dry. Price £10. Carr, I5/-.

ADMIRALTY THREE-PHASE TRANS-
FORMERS. Pri. 400-440 v. 50 cycles. Sec.
50 v. 6 amps. Completeiy tropicalised. Size
74 x 14 x 5in. weight approx. 60 Ib. Brand
new in maker's cases. Price 85/-, Carr. 7/6.

Ex. equip-

L.T.SUPPLY UNIT No. 19 YA 8087. A.C.
input 100-250 v. D.C. output tapped 12/24
volts, continuous tropical rating, 3 amps.
Built in metal case 17 x 7 x 64in., with fuses
and switch. An ideal L.T. supply unit for
operating relays, contactors, battery charging
etc. In perfect condition £3/17/6. Carr. 7/6.

S.T.C. F.W. RECTIFIERS. Brand new.
Max, A.C. input 75 volts. Output 18 amps.
£7/10/-. Carr. 5/-.

LT. CHOKES to smooth 12-24 v. 5 amps.

Res. 3 ohm, 17/6. Carr. 5/-.
AMERICAN OHMITE RHEOSTATS. |5
ohms, 2.24 A, 12/6. 25 ohms 0.75 A., 15/6.

350 ohms, 25 watts, 3/6. Tubular adjustable.
Length 104in., dia. 14in. 2 ohms 6 amps, 7/6.
100 ohms | A, 5/6. P.P. on all resistors 2/-.

CENTRE ZERO M.C. METERS. 5-0-5 mA,,
24in. round, flush, 27/6. P.P. 2/-.

NUTS, BOLTS, WASHERS. Special bargain
offer 5/- carton of 2, 4, 6 B.A. nuts, bolts and
P. I/-. SLEEVING, mixed bundle,
14-4 mil., various colours. Wonderful offer.
2/6. P.P. 9d.

THERMOSTATS. A.C. 250 v. I5 AMP.
I14in. stem. Adjustable from 100-190 degrees
F. Complete with sleeve, 22/6. P.P. 2/6.

HEAVY DUTY AUTO TRANSFORMERS
Tropically rated at 5 KVA. Tapped 250-
240-230-220-120-115-110-105 v. Completely
enclosed in metal case. Size 23 x 14 x |lin.
Weight approx. 2 cwt. Brand new. Price
£15 ex-warehouse.

Telephone PAD 7851, AMB 5125
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DEFINITELY THE LAST FEW
At this drastically reduced price. The
4 famous R.C.A. orphophonic amplifier.
12-20 watt output. Distortion: harmonic
less than .19% at 10 watts/700 c.p.s. Noise
Level: 85 D.B. below rated output.
Frequency Response: within .2D.B,,
20/25,000 c.p.s., within .5 D.B., 10/60, 000 >*
c.p.s. Feedback: 40 D.B. total. Output 4
Impedance: 3.4 ohms, 7 ohms and I5 4%
ohms. Spare Power: 395 v, {45 M.A. ana y¢
6.3 v. 2.5 amps. for pre-amp, radio tuner ¢
and tape amp. A.C. Input: 100/150 v.
and 203/250 v. Valve Line-up: two
EF86, two KT66, one GZ32. Dimensions:
Y 163 x 8 x 74in. Weight: 32Ib.

Complete with circuit and instructions v
Y £18/19/6 plus 10/~ crating and carriage. Y&
e vk sk e e ok e e ko e vk ok ok ek ke ke deodke e ok
THE JUNIOR RCA 5-8 WATT PUSH/PULL

AMPLIFIER

A compact Amplifier complete with plug-in
Power Pack, valve line-up HY90, 2-19AQ5 and
12AX7, 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,
tapping 115-150 and 210-250 can also be supplied
with Power Pack suitable for AC/DC mains. PRICE
COMPLETE WITH ESCUTCHEON AND KNOBS,
£€6/19/6, 3/3 post and pkg.

THE VERDIK
“QUALITY TEN”

10 watt push-pull ultra linear hi-fi amplifier
with hi gain pre-amp. Mic., radio, gram and
tape inputs, bass and treble controls. Beau-
tifully finished. Control panel in gold lettering
on grey green. Fully guaranteed. Original
price 23 gns. Our price £14/19/6. P. & P. 7/6.—|
SPECIAL OFFER
2 valve 3 watt printed circuit amplifier made by
famous manufacturer, completely assembled,
needs output T x F and speaker, at the very Iow
price of 39/6, plus 2/6 post and pkg.

BRAND NEW AND GUARANTEED
Tin. reels of §,200ft. P.V.C. base tape, 21/-, plus
1/6 post and pk
5in. reels of 603(1
1/6 post and pkg.
4in. reels of 303![ P.V.C. base tape, 9/6, plus
I/~ post and pkg.
7in. reels of l 800(: L.P. P.V.C. base tape, 32/6,

tus 1/6 post and pkg.

g reels of 1,200fc. P.V.C. base tape, 25/-,
plus 1/6 post and pkg-

Brand new E.M.L 7in, take-up spools in polythene
bag, 3/9 each post free, 6 for 20/-.

The New American Audio Tape with plastic

L2 e
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P.V.C. base tape, 14/6, plus

base. Also supplied in green or blue at no extra
cost.

3in. reel 15f. ... 6/~ 4in, reel 302ft. ...10/6
Sin. reel 600fc.., 18/ Zin. reel 1,200fc....30/~

Post and packing !/~ per spool.

HI-FIDELITY TAPE HEADS
Made by famous manufacturer. Brand new.
Upper or lower track, record/play-back, high
impedance giving up to 12,000 c.p.s. at 74 1.P.S.
output S m/volts at | KC at 74 |.P.S. Erase heads
low impedance,
Only 39/6 per pair.
track.
THE NEW “ INSTANT ** BULK TAPE ERASER
Can erase a spool of magnetic tape in a few
seconds. Demagnetises oxide deposits on tape
heads. Only 27/6, post free.
THE NEW TAPE EDITING BLOCK, For
standard $in, mag, tapes. Can be fixed to tape
deck, Only 7/6, 6d. post and pkg. The new Acos
telephone adaptor can be attache to any recorder,
201/~ post free.

Post |/-. State upper or lower

ANOTHER 8NIP FOR TAPE RECORDER
CONSTRUCTORS.
The new Collaro studio tape deck using 3
motors, 3 speeds at |§, 3% and 7% IPS..
will take 7in. spools, push button controls,
£12/19/6, 5/- post and pkg. Well designed
tape recorder amplifier (not a kit) for the
studio deck, incorporating Mic/Gram/Radio

inputs, ext. loudspeaker, super imposing
switch, with matching knobs, separately
mounted mains transformer. Frequency

response 60-10KC 3D8 at 7.5 L.P.S., magic
eye level indicator. Using ECC 83, ECL82
and EM85 and Metal rectifier, Assembly
instructions. The 2 units, £25/10/- complete.
Crating and insurance, 17/6. Suitable Acos
mic. 40 for above, 25/—.

A repeat of our previous popular offer. The
Collaro Mk, IV tape transcriptor tape deck,
£17/10/~, Crating and carr. 11{6. The Collaro
tape pre-amp and powerpack. The 2 items
£30 complete. Crating and carriage 17/6.

THE LATEST BSR. Monardeck 3} LIPS,
single speed. 53 spool simple controls.
Brand new, £9/19/6, Carriage free.

A FEW ONLY. The famous Cossor battery
portable radiogram with Garrard motor and

pick-up. Plays 45 r.p.m. records. !deal for
picnics and use in the car or garden. Brand
new, £13/19/6 exclusive of batteries, P, P. 4/6

A FEW SNIPS IN SPEAKERS

Brand new Perdio 2%in.
constructors.

3 ohms, 5 ohms or 25 ohms 19/6, 1/6 P. & pkg.
Sin. Hiflux heavy magnet speaker 16/6, 1/6 P.

speakers for transistor

& pkg.
8 x 5 Hiflux heavy magnet speaker 17/6, 1/6
P. & pkg.

ldeal for sterea. 10in. Hiflux speakers by famous
manufacturer. 30/-, plus 2/~ post and pkg.

SPECIAL OFFER

For the Hi-Fi enthusiast—Collaro 4-speed
transcription motor and p/up using the new
TX88 Studio cartridge. Brand new. List
price £19/10/-~. OUR PRICE £15/19/6.
Crating and cafr. 12/6. Easily wired for
stereo to use Ronette stereo tfo cartridge.

BARGAINS [N PICK-UP GARTRIDGES

Brand new and complete with sapphire styli.

B.S.R. T.C.8, less bracket, 15/~ each.

B.S.R. Hi-G, 37/1; with bracket, 17/&

Acos Hi-G 59, with bracket, 17/6.

Acos Hi-G, with bracket, 17/6.

Starr LP and 78 dual stylus cartridge 15/~
Post and packing 9d. extra.

REPEAT OFFER

A GIFT FOR THE SERVICE MAN

BRAND NEW IN WOODEN CASE
The Weston Model 772 Type 6 super sensitive
analyser. This precision designed multi-range
test instrument has a large visible finely divided
scale giving some of the range shown.

Range: D.C. volts 20,000 ohms per volt-or 1,020
per volt. 2.5 volt ranea 5),000 ohms. 10 volt
range 200,000 chms. 5) volt range | megohm.
253 volt range 5 magohms. 1,000 volt range 20
megohms, Ohms: 0-3,000 ohms, 0-30,000 ohms
0-3 meg. 0-30 meg. D.C, milllamps: iO 50, 250

IM/A or 50 microamps. A.C. voits: 1,000 ohms per
volt. ONLY £12/10/- plus post and pkg. 7/6.

AN NSNS NSNS
ANOTHER OF OUR AMAZING SCOOPS

A snip for
the Constructor

Build this Cossor
Pocket 4 Tran-
sistor Superhet
Receiver.
Circuit descrip-
tion: 4 transistors
(OC44, OC45,
QC45, OC72), two OAT0 diodes, two AGC
systems, coverage 190-550 metres. Power
output 30 mjws. Ferrite slab aerial, 2{in.
moving coil speaker, printed circuit, attrac-
tive tuning control knob, leatherette case|
6 x 3% x liin. All components including
theoretical and point-to-point diagram for|
easy construction.

ONLY £7/19/6. Post & Pkg. 2/6. Al partsi
available teparately.

9 v. PP4 battery 1/-.
nearly £20.

Maker’s original price

BRAND NEW T.V. TUBES, CHEAPER
THAN REBUILDS

All brand new in famous
maker’s cartons. (1)
I7in. rectangular alumi-
nized 6.3 HRTS. 3A
current; max. anode vol-
tage 16 kV. Usual price

£17/5/-. OUR PRICE £7/19/6. Crating and
carr. |5/—.
(2) 14in. rectangular Tube, 6.3 heaters; .3

amp. current; max. anode |4kV; ion trap;
external conducting coating; BI2A base.
£7$9I6. Crating and carriage 12/6.
3) Ferranti T12/44 12in. magnetic white
uorescence; 4 v. heater; max. anode 10 kV.
As used in many TV receivers. Original price
£17/15/-. OUR PRICE £2/19/6. Crating and
carr. 12/6.
(4) Ferranti 9in. Tube, round white fluores-
cence, 4 v, heater, max. anode voltage 7 kV.
OUR PRICE £2/5/-. Crating and carr. 11/6.

LIMITED NUMBER

F.M. Tuner by the Ferguson Company. An
attractive and compact unlt in gold finish
hammered metal case [0in. wide, 7}in. deep,
2{in. high. Neat escutcheon and tuning dial. Has
own power supply. Uses two EF80, one ECFS0,
2 Germanium diodes and metal rectifier. Coverage
87.6 Mc/s (continuously). Will feed into any
amplifier or radio.

AT THE AMAZING PRICE OF £13/19/6,
2/6 post and pkg.

BARGAINS IN MICROPHONES

Acos crystal mic. 39/l
Manufacturer’s price 84/-.
post free.

Acos crystal mic. 40 on folding stand with cable.
OUR PRICE 25/-, post /-,

SOMETHING NEW FOR THE
CONSTRUCTOR

Etch your own printed circuits; complete kit
with instructions comprising 3 laminate sheets,
copper faced etching bath, 4 bottles, etchant,
resist solvent and cleanser and brush. 19/6 com-
plete. P. & Pkg. I/6.

PORTABLE BATTERY ELIMINATOR

House in two contalners which are to replace
AD35 and algs Batteries. 37/6, Plus 2/~ P. & P.
Only suitable for use with Dk96 Series valves.

complete with cable.
OUR PRICE 3976,
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OSCILLOSCOPE No. Il

Made by A. C. Cossor. Incorporates Hard Valve Time
Base with speeds of 1-5-40 milliseconds, but simply
converted to produce 3 cycles per second to 30 kefs.
Controls include Fine and Coarse Gain, Brightness, Focus,
X and Y shifts. Has Power Pack for nomlrml 115 V.
and 230 v. A.C., with ad fuse

2¢in. tube type ACR10. Grey and black engraved front
panei, tize 19 x 17m. For standard rack use if required,
depth of unit being 12in. In steel transit case as fllus-
trated. Complete with leads and suggested modification
data. BRAND NEW. ONLY £12/10/- (carriage 15/-).

CANADIAN RECEIVER No. 52

A magnificent 10 valve Beceiver covermg 1.75-16.0 Mcya.
(19-170 metres) in 8 switched bands. Has built in 3 valve
Crystal Calibrator employing dual 100/1.000 Kc/s. Crystal
to provide marker check points at 10-100-1,000 Ke/s. Other
reflnements include Valve.check Voitmeter, Internal 8in.
Bpeaker, R.F. and A.F. Gain Controls, Noise Limiter,
B.F.0. 8witch, Heterodyne Pitch Control, cholce of Wide or
Narrow Bandwidth, Speaker or Headphones and Manuzl
or Automatic Volume Control on both C.W. or R.T. There
are Fast and 8low Tuning Controis, with additional Oscillator
Controi for Fine adjustment. In steel carrying case as illu-
strated, size 156in. % 12in. x 15in. First class condition,
thoroughly checked and tested, and in perfect working order
before despatch. Circuit supplied. Voitages required 12
volts L.T. and 160 volta H'T. ONLY £11/19/6 (carriage
ete. 15/=).

A guitable Power Pack, for use on 110-250 volts A.Q. or
12 volts D.C., can be supplied (less outer case) for €0/~
plus 5/- carriage.

CRYSTAL CALIBRATOR No. 10

A superb Crystal Controlied
Wavemeter just released
by the Ministry of Bupply.
Has directly calibrated dial
for nominal coverage of
1.5-10.0 Mec/s. but may
actually be used from 500
kefs. up to 30 Mefs.
Complete with 500 kefs.
Crystal, 2 valves type 1T4,
1 or TRB and 1 of CV286
(Neon Stabiliser), and In-
stroction Book. Bize T7in,
x 7}in. x 4in., weight 5lb.

Used but in first class
condition. ONLY £2/19/6.
Carr. 3/6.

POWER UNITS TYPE 234

Primary 200/250 v. 50 cycles. Outputs of 250 v. 100 mA.,
and 6.3 v. 4 amps. Fitted double emoothing. For normal
rack mounting (or bench use) having grey front panel size
1%9in. x 7m. BRAND NEW. Only 58/6.

ALSO POWER UNIT TYPE 3, Bpecification as above,
but has two meters mounted on front panel to read
H.T. Current, and Voltage. BRAND NEW. ONLY 79/6
(Carriage ob elther unit 7/6.)

DOUBLE BEAM
0SCILLOSCOPE
TUBES

Type CV 1596 equivalent to Cossor
Q9D as used in oscilloscopes by
Cossor (339 series). Hartley and
Erskine (13 series). Listed at
£12/10/-.

Our price £2/19/6 (earriage 5/6)

Brand New in makers’ crates.

RCA 8in. P.M. SPEAKER

In heavy black crackled metal case, designed for use
with AR 88 Recelver, or any set with 3 ohms OQutput.
BRAND NEW IN MAKERS' CARTONS. ONLY 45/-
{Post 3/6).

12 VOLTS AMERICAN DYNAMOTOR. Delivers 220 volte
at 100 mills. Size 5} x 3}in. diameter. Ideal for running
Radio and Electric 8haver, eto., from car battery. ONLY
32/6.

RII55 RECEIVERS

The famous Bomber Command Receiver known the
world over to be supreme in its class, Covers § wave
ranges: 18.5-7.5 Mc/s., 7.5-3.0 Mec/s., 1,600-600 kefs.,
500-200 kefs., 200-75 kecfs., and is easlly and eimnply
adapted for normal mains use, full details being supplied.
All sets thoroughly tested and in perfect working order
before despatch, and on demonstration to callers. Fit-
ted with latest type Super Slow Motion tuning assembly.
Have had some use, but are in excellent condition.
ONLY £9198/6.
A.C. MAINS POWER PACK OUTPUT STAGE in black
meml case to match receiver, enabling it to be operated
, by just pl ing in, without any modifica-
tion. l"l",ed wlt.h 8in. P.M, Bpeaker £6/10/-. DEDUCT
10f-, IF PURCHASING RECEIVER AND POWE
PACK TOGETHER.,
Bend 8,A.E. for illustrated leaflet, or 1/3 for 14-page
booklet which gives technical information, circuits, etc.
and is supplied free with each receiver, Add carriage
10/8 for Receiver, 5/- for Power Unit.

MARCONI SIGNAL GENERATOR TF 144G/7, Coverage
85 Kefs.-2.5 Me/s. and 8 Mc/e.-70 Mc/s. Complete, and
in A8 NEW CONDITION. ONLY £95.

RCA RECEIVERS ARS8SD, Thoroughly re-conditloned
and In perfect working order. Cover 500 Kefs-S1Mc/s,
ONLY £60 (carriage etc., 25/-).

AMPLIFIER N24
=

s Emm
e =a

Utllises 4 vaives, 1 each 5Z4G, 6V6G, 6J7G, 6J5G
and high quality components such as "C" Core Trans-
formers and Block Paper Bmoothing Condensers. A.C.
Muins Pack for nominal 110/230 volts, Provision for
600 chms or High Impedance Imput., Ovtput to 600
ohm Line. For normal use only requires changing Output
Transformer. Output approximately 4 watts. Designed
jor Standard Rack Mounting, having grey front pane:

size 19in. X 7in. Al connections to rear panel, front
having * On/Off* Bwitch. Gain Control, Indicator
Light. Fuses and Valves Inspection Panel. BRAND

NEW IN MAKER'B PACKING. ONLY £4/9/6 (car-
raige 10/6).

EHT TRANSFORMERS. 5.5 kV (Rect.) with 2 v. 1 a,,
79/6. 7 kV. (Rect.) with 2 v.1a., 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.).

SELECTEST
TESTMETER DIl

Manufactured by General Electric Co.,, and
has exactly the same ranges as the Avometer

Ex-Afr Ministry,
checked. Bupplied

UNIVERSAL AVOMETER 34
RANGE MODEL D
but thoroughly reconditioned and

with internai batterles and in-
structions. Covers ranges as foliows:

D, but with a rather larger mirror scale.
Bize 8in. x 7in. x 0in, with carrying
strap. Thoroughly overhauled. and in perfect
order, with batteries and instructions. A
real " snip * while they last. ONLY £7/10/-
(postage, ete., 8/6).

D.C. C.
VOLT8 VOLTS
150-mV. 7.5 v.
300 mV. 16 v.
15v. 76 v.

8 v. 160 v.
15 v, 300 v.
30v. 600 v,
150 v 760 v.
300 v. 1,500 v.
750 v,

1,500 v.

D.C. AC,
Current Current
16 mA. 76 mA.
S0 150 mA.
150 mA. 750 mA.
300 mA. 1.5 amp.
1.5 amp. 7.5 amp
3 amp. 15 amp.
15 amp.
30 amp. Reslstanee
1,0000Q
10,0000

ONLY £8/19/6 (Postage, etc., 3/6).

HARRIS

Open until | p,m, Sagurdays.

Cash with order please, and print name and address clearly.
PLEASE ADD POSTAGE OR CARRIAGE COSTS ON ALL ITEMS

ELECTRONICS
(LONDON) LTD.
Radio Corner, 138 Gray's Inn Road, London, W.C.1. Phone: TERMINUS 7937

We are 2 mins. from High Holborn (Chancery Lane Station) and 5 mins, by bus {rom King's Cross,

I
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T.C.C. ‘“ CATHODRAY » VISCONOL TYPES. 1 mfd., 2 kV. wkg., 7/6 each.
0.25uF., 4 kV, wkg., 8/- each. 0.05uF., 8 kV. wkg., 7/6 each. 0.1uF., 5 kV, wkg.,
6/8 each. 0.05uF., 5 kV. wkg., 6/6 each. 0. 1uF., 6 kV. wkg., 7/8 each, 0. buF
3.5kV, wkg., 8/8 each. 0.25uF., 2.5V, wkg. 8/ each. 0.0025iF., 6 kV. wk
b5/~ each.,  0.0025uF., 5 kV. wl 4/6 each.  0.005uF., 5 kV. wkg 5/- eac!
0.0025F., 3 kV. wkg., 4/- each. 0.025uF., 2.5 kV. wkg., 4/8 each. 0.0025. F
2.5 KV. wkg 4/- each. 00544 F., 2.5 kV. wkg 4/-each. 0.025uF., 3 kV. wkg. 4/6
each. All the above are thular and mounting,

BLOCK PAPER TYPES. 0.002 mfd., 15,000 V.P.K., 100 amps. discharge at 500
times per second, size 164 X 9 X 3}n., ceramic insual, 25/6 each, 3/- post. 0.05 mfd.,
16 kV. wkg. at 71 deg. C., ceramic insul,, size 14 x 12} x 8in., 30/- each, &/- post.
10 mfd., 1,500 v. wk 15/- each, 3/6 post. 8 mid. 1, 200 v. wkg., 11/6 each.
8 mid. 500 v. wkg., 5/~ & Mh 6 mfd. 500 v. wkg., 5/8 each, 4 mfd,, 600 and 760 v.
wkg., 4/6 each. 4 mfd., 1kV., 5/6 each. 4mfd 3kV. wkg., 6/8 each.

' 25FT. AERIALS

Super quality very heavily gal-
vanised steel tubes, no guy ropes
needed, four 5ft., 2in. dla. steel
tubes fit nto the ceramic insulated
base, these are then pegged to the
ground. Aerial mast in four
sectlons steel tubes 2in. dia,
tapering to lin., at top of mast.
Complete aerial with all poles,
base and stakes, etc. £12/10/-.
‘Weight packed 2} cwt.

POWER UNITS

100-250 volt A.C., input, 24 v. at
3 amps. or 12 v. twice at 3 amps.
each winding. Continuous tropical
rating, switched and fused, etc., In
metal case that fits any 19in. rack,
size 19 x 7 x 7in, Brand new
£3/15/-, carr. 7/6 (with clrcnit).

: : 'SMOOTHING UNIT

for the above power supply,
2 chokes and 0-1 mA. meter
{grade 1) in metal case, same as
the p.u., £2, carr. 7/6.

RANGE CONVERTOR

-(part of R20 6 Rec.), 115-600 kc/fs, on three bands
large dial with a Muirhead slow motlon drive,

Valves EF39, ARTH2, the set can be used with
R107. R208, and many other types of recefvers.
32/8 each. Carr. 7/6.

TYPE VI0o00C

GRAHAM GEARED MOTORS

115 volts A.C., 1/6th H.P., variable
speed box 0-166. Bize of unit 14}
x 9% x 8in. £8/10/-, Carr. 10/-.
Transformers to operate this unit
35/ each.

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 cms)

SILICA GEL in 16 oz. bags, 3 for 5{=. Post 2/-.

in diameter and provided with 12 X #in. B.S.F. B/ and G, B % set 240 icls. BT oaly- 15 vaiwes 50D mieroatap, meter
g e TRy = = OB e Herophons 314 hosdpones M1Os el 15.velt roury Dower k. A1l mented
The moving coil is an':ached directly to the ﬁ}%ﬁ}%’ﬁ%%ﬁﬁf"ﬁﬁtﬁgﬁga fiscll%gl;t;l\%:r;: sacBrc;2, CV1079; 1, CV1052;
e S b i e e o e e S R
system is 17.6 Ibs. (8 Kgs.), and a bare f{(:éKlg/.ﬁft high, takes 19in., panels at £2, 5/- carr. |
table acceleration of 31 € G ° peak can be éusolymgl.lﬂpg}{ METERS. 0-100 amps., 6in. scale, at £2; 90-180 v., 4{n. scale at

8.
VENTILATING UNIT. Motor 115 v. 1/20th H.P., A.C., £3 each.

ob ed for i 1npln ent Of 10 QIIPECY AMERICAN L.T. TRANSFORMERS. Potted type, finished ‘in black crackle and very

i 1 b conservatively rated. (1) 230 v., input 2 X 6.3 volts CT., at 3 amps. and 6.3
Wthh 18 equalft;) ;vﬂ(;nf;t}:)f 520 le. peak] fOI‘ an goalts z}t 3 S’i‘nps."outp\n. 18/6 eactln.w(?) 232 vo:l;. l;put. 2 x 6.3 volts at 3 amps., and
.3 volts CT., at 3 amps. output, 6 each. (3) 230 volts input, 28 volts at 2 amps.
mput pO\.’VCI‘ @ i ° ¢ vibrator can also B and 2 volts at 1 amp., 12/6 each, (4) 230 volts lnput, 3 x 6.3 volts at 3 amps. CT.,
be supphed with a blower’ (VIOOOCB ) and will 1, 6.3 volts 3 amp., 22/68 each. (All these transformers are new and boxed, please
o include postage 3/8 each.)
deliver a thrust of 750 lbs. peak for an input MODULATION TRANSFORMERS as used in the BC 640, 40 watts, modulate two
811's, 39/6 each, brand new, boxed, 3/- post.
power of 2 KW. AMERICAN COMPUTERS AN-II-70A. Single parallax. Contains 8 relays 10 k.,
C b X if . 2 fhauge-overl}ﬂah t;cgtacté,vg relalyls d';lgo ghm%.}?ucg;xrnge-%v;rssii{ver contacts (allll
relays are small type), 8 x smal w3 X .y B SN7. Seven smal
an de trunnion mou.nted 1 reqmred. D.C. motors 27 v. 8 selsyn motors, 10 small miero switches. Plus geurs, conden-
sers, ball bearings and pots., etc. This unrepeatable bargain £10 each.

E gg .0. B&%ﬂg MICSR?{H%NE‘ISL No. I}TYJ} 219613/6 eacl:il Post 1/6“ g
standas ype No. 1 complete with the handset and cor
w . B R Y A N s A v A G E L T D . ready to connect to line £2/15/- each, post 3/8, or £5 a pair.

DIPOLE AERIALS vertical H, span 72 Inches easy fixing brackets and 25ft.,

co-ax cable. 37/8 each, carr. 5/- each (new).
* designers and manufacturers of vibrators 120 VOLT BATTERIES (Milnes H.T. units) Cap 6 amps. made up form Nickel
. N Iron Cells Unused 5Q/- each, carr. 5/ each.

and amplifiers for modern industry u/ g 0. GENERATORS. as used for ringing 80 to 100 volts output Mx.x.. 716 each,

1/6 post.

VARIABLE BESISTORS 3 ohms 10 amps. 18/8 each, 3/- post. -
17, Stratton Street, London, W.1 PLEASE INCLUDE POSTAGE ON GOODS

TERMS C.W.0. Al d: -W.D. A.E. iri
Telephone.' GROsvenor 1926 C.wW.0o | goods offered are ex-W.D. S.A.E. for enquirieg

W. MILLS
I | TRV R gAML N
i Phone: Tottenham 9213 & 9330

DaSé60WW |
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Stand. Play, 1,200ft., 7in. reel
Stand. Play, 600ft., Sin. reel
Long play, 1,800ft., 7in. reel
Long play, 1,200ft., 53in. reel

Special Offer!

HIGH QUALITY
RECORDING TAPE

By Famous Manufacturers

Double play, 2,400it., 7in. reel
ALL BOXED AND GUARANTEED NEW STOCK

1/6)

)
1/6)
I-)
1/6)

R0 0 Q0 R0 Qo
VUV OVUODTO

AXIOM 110 -
AXIOM I12 -

available, ex stock.

New additions to
GOODMANS
speaker range

Latest release of two 10" units
£5.
£8 10s. 12 watts 40-15000¢/s
also the new Jriaxiette Super 8in. Unit £13/10/-.

The well-known 8in. Axiette (£6/12/-) and the 12in. Audiom 60
(£9/12/-) as recommended for two speaker systems, are still

10 watts 40-1500c¢/s

RECOMMENDED RECORD PLAYER BARGAIN
E.M.I,—4-speed Single Player Unit, fitted with latest stereo and monaural Xtal cartridge

and dual sapphire styli. Auto swp and start.
£6/19/8 (carr. and insurance 3/6).

gINGLE gLAYEBS: BSEB (TU9), with Ful-Fi P.U., 90/~

A fidelity unit and bargain buy at only

GARRARD (48P), £6/17/8;

'ARRARD TA Mk. IT with plug-in GC8 Xtal head. £7/19/6, carr. and insurance 3/6.

AUTOCHANGERS: BSR (UAS8), £68/19/6. BSR UAS fitted with 8tereo/Monaural car-
tridge, £7/19/6; COLLARO Conquest £7/19/6; GARRARD (RCI2l 4D, Mk. II)

plug-in head, stereo adapted, 10 gns.
RECORD PLAYER CABINETS

Contemporary  styled, rexine covered
cabinet in two-tone fawn and brown, or
mottled red with white polka dot. 8ize
18§ x 13 x ht. 8lin., fitted with all
accessories, Including ba.ﬂle board and
anodised metal fret. Space avallable for
all modern amplifiers and autochangers, ete.
Uncut record player mounting voard
14 x 13in. supplied.

Cabinet Price £3/3/-.

2-VALVE 2-WATT AMPLIFIER

Twin stage ECL82 with vol. and neg.
feedback. Tone controls AC 200/230 v.
with double-wound Mains trans. Complete
with knobs, etc., ready wired to fit above
cabinet.
£2/17/6 P.&P.1-

6in. Bpeaker and matching trans., 22/-.
P. & P.1/6.

Stereo

Carr. and Ins. 3/6.

TRANSISTORS
Bulk Purchase—Brand New
OAT0 ......... 3/-
OC70 ......... 8/6 | All branded
0C72 (XC101) 10/6 | BVA Types.
0OC45 (XA101) 14/6 | First Grade.

0C44 (XA102) 16/6

NOW !'TheTOURIST Portable

4 valve. Med. & L.W., Ltweight battery
Radio. Bize only 8in. x 5}in. x 4in. Weight
3}lb. with battery:— P. &P
(e recelver € kit 57/8 1/6
Set 4 miniature valves (96 series) 35/~ 9d.
5in. Bpeaker & Ofput Trans..... 21/- 1/6
Cabinet. Dial and Knobs, etc... 22/6 2/-
Latest superhet circuitry delayed AVC and
A.F. Neg. feedback.

Complete kit—BARGAIN—only
£6.10.0, post free

Terrific performance—
Remarkable size—
Staggering Yalue
Send for [Booklet NOW: 1/6 post free.

head £2 extra.

NE
BO)‘(‘;}D VALV Es & GUARANTE7E/D

135 1’1‘47/6 EABCS09, 78
ECC84 10/6 | MU14 9/
s34 3V4 s/- ECF80 11/6 | PCC84 10/
ECH4210/6 | PCF80 10/
6K7 5/6 ECLS8010/6 | PCLS3 12/
6K8  8§/@ | EF80 9/6 | PL81
6Q7  8/8 | EF86 13/6 | PL82 9/
6V6  7/6 | EF91 8/¢ | PL83 11/
DAF96 9/- | EL41 10/6 | PY80 7/
DF9 9/- | EL84 g/8 | PY81 9/
DK% 9/- | EY51 10/~ | PY82
DL9 9/- | EY86 10/- | U2 12/

Send for list of more valve bargains.
SPECIAL PRICE PER SET
1R5, 1T4, 185, or 384 or 3V4, 27/6
DK96, DF96, DAF96, DL,  35/-
6K8, 6K7, 6Q7, 6V6, 524 or 6X5, 35/-

COAX s oHM CABLE.

8tand }in. diam. Low Loss Semi-Air
Spaced Aeraxiai. Top grade cable—
not to be confused with inferior types.
8pecial Reduced Prices

20 yds. 12/6, p- & p. 1/6; 60 yds. 32/8,
p. & p. 2/-; 40 yds. 22/8, p. & p. 2/6.
All other tengths 8d. per yard.

Coax Plugs 1/-, Sockets 1/-, Couplers
1/3. Cable End Sockets 1/6, Ouflet

Boxes 4/6.

JASON FM TUNER UNITS
(87-105 Mc/s)
Designer-approved kits of parts for these
quality and highly popular tuners avallable

as follows.

STANDARD MODEL (FMT)—as pre-
viously extensively advertised, COM-
PLETE KIT, 5 gns., post free. Set of

4 spec. valves, 30/-, post free.

LATEST MODEL (FMT2)—M.'.mctIvely
d shelf unit

Metal Cabinet with Built-in Power Suppiy.

COMPLETE KIT, £7, p. & p. 3/6.

Set of 5 speec. valves, 39/86.

NEW JASON COMPREHENSIVE FM

HANDBOOK, 2/6 post free. 48hr. Align-

ment Service, 7/6, p. & p. 3/6.

MULLARD 33"
AMPLIFIER
Quality built to Mullard's specifica-
tion, with special sectionalised OfP
Trans.
Compiete kit with front panel only
£6/19/6. P. & P. 3/6.

12 v. operation Med. & Long Waves

Modern  development  of
the famous Brimar Hybrid
vibratorless car radio cir-
cuit. Five iatest type
Brimar low voltage valves
and power tramsistor. R.F.

stage and permeabillty
pre-aligned Cyldon Tuner
Unit provide extremely

good sensitivity and signal noise ratio. Pr

mounted separawly approx. 8 x 5 x 3in.
Recommended '
Complete Kit

2 WAVEBAND CAR RADIO KIT

7 x 4in. elliptical speaker for fidelity output. Belf- contained in neat metal cabinet
8 x 7 x 2}in., with attractive callbrated dial.

Buy
Instruction booklet and parts list available. 3/6 post free.

nted ecircuit for easy construction and

Speaker and power transistor stage

£12.19.6

Bargain Price

P. & P. 3/6.

| C.R.T. Heater
Isolation Transformers

New improved types—mains
prim, 200{250 v. tapped

All isolatlon Transformers now sup-
plied with alternative no boost, plus
25% and plus 50% boost taps at no
extra charge.

2V. 2A type.... 12/6 (B, & P. 1/6)
8.3V, 6A type.. 12/

co (P & P us)
8malil size and tag or

eagy fitting. Other volt,ages lvallable

RE-GUNNED TV TUBES
NEW REDUGED PRICES

«+.snd now |12 months guar-
antee !

All tubes rebuilt with
new heater, cathode
and gun assembly —
reconditionedvirtually
as new.

12in. £6, 14in. £7,
£8/10/-, etc.

10/- part exchange

allowance on old tube

Carr. and ins. 10/-, Compre-
hensive stocks—quick delivery.

17in.

Yalve Line-up: ECCSS,
ECHB81, EF89, EABCS0,
EL84, EM8I, EX80.

Three Waveband and Switched
Gram positions, Med. 200-
500 m., Long 1,000-2,00¢ m.,
VHF/FM 88-95 Mc/s. Philip’s
Continental Tuning insert
with permeability tuning on
FM and combined AM/FM
IF transformers, 460 Kecfs
and 10.7 Mcfs. Dust core
tuning ail coils. Latest
circuitry including AVC and
Neg. Feedback.
Bensitivity and reproduction of a ve:

IlNuminated glass dial 11

C with 4 Knob i

8in. Goodmans special cone

Terms:
11b.

C.W.0. ol
I; 3ib.

Established 1946. Tel.:

Three watt outpat.

ry high,
standard. Chassis size 18§ x 6%in. Belgh"ﬂln Edge ™
X 3iin, Vertical pointer,
Horizontal station names. Gold on brown background A.C. 200/250 v. operation.
Aligned and tested ready for use.

10in. Boia (Heavy Duty).........cc....

CONDENSERS—§ilver Mica, Al pref,
values, 2 pf, to 1,000 pf., 6d. each. Ditto
cemmxcs 9d. each. Tubulars 450 v. T.C.0.
.001 mid.-01 and .1/350 v,, 9d. each,
02—1/500 v.. 1/~ each Hunts 1/6, .5
T.0.C. 1/9. .001 8 kv. 5/6 .001 20 kv. 9/6.
RESISTORS—FULL RANGE 10 obhms—
10 megohms 20%, $ w. and ¢ w. 3d., § w. 5d.
(Midget type modern rating), 1 w L2l
9d., 10% Hi-8tab. } w., 5d., 7d.. 5%
tw, 9d,1% BI~STAB + W 1/6 (10~100
ohms B/~).
PRE-SET W/W POTS. T/V Type, 256 chms—
50 K ohms 3/-, 50K—2 Meg. (Carbon 3/-).
SPEAKER FR] T—Expanded Bronze ano-
dised metal 8 x 8in. 2/3; 12 x 8in. 3/-;
12 x 12n. 4/6; 12 X 16in. 6/~ 24 x 12in’
9/- 36 x 12in. 13/8, etc., ete.

TYGAN FRET (Contemporary pat.), 12 x
12in. 2/~ 12 x 18in. 3/-; 12 x 24in. 4/-, etc,

LOUDSPEAKERS—P.M. 8 ochms, 2%In.,
Elac, 17/6. 3}in. Goodmans 18/8; 5in.
Rola, 17/6. 6in. Elac, 18/8; 7 x 4in. Good-
mans Elliptical, 18/6; 8in. Rola, 20/~; 10in.
R. and A., 25/-; 10in. W.B.-HF1012, 99/9.
12in. Plessey 15 ohms with 6/4in. Tweeter
and Cross Over Filter, 97/8.

Electrolytics All Types New Stock

TUBULAR CAN TYPES
25/25v. 50/12 7. 1/9 8+8/450v. 4/6
50/50v.100/25v.2/- | 32482/275v. 4/8
8/450 v. 2/3 | 50+50/360 v. 6
164-168/460 v. 5/6 | 604-250/275 v.12/8
32+32/450 v. /8 | 100+200/275 v.12/6

Comprehensive range in stock,

VOLUME CONTROLS—10K—2 Megohms.
ALL LONG BSPINDLES, MOCCANITE
MIDGET TYPE, 1iin. dlam. Guar. 1 yr.
LOG or LIN Ratios less 8w., 3/-. D.P.
8w., 4/6.1 Twin gang controls } Meg., { Meg.,
1 Mecg. less Bw., each, 8/9.

G

7 VALVE AM/FM RADIOGRAM CHASSIS

Carr. & Ins. 5/~

3.10.0

t or ivory to choice.
Three ohm P.M. speaker only required. Recommended quality speakers.

Post & Pkg. 1/6.

As previously announced fresh supplies are now being received, but we regret some slight
delay may be experienced in fulfilling orders for this popular item.

ONLY A FEW ITEMS ARE LISTED FROM OUR COMPREHEN-
SIVE STOCK. WRITE NOW FOR FULL BARGAIN LISTS, 3d.

C.0.D. post and packmg up to 3Ib. 7d.;

I/6 5ib. 2/-;

RADIO COMPONENT
"SPECIALISTS

70 BRIGSTOCKRD., THORNTON HEATH, SURREY
THO 2188. Hours: 9 a.m.—6 p.m.

| p.m. Wednesday
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BENTLEY ACOUSTIC CORPORATION

The Valve Specialists

Telephone : PRIMROSE 9090

WIRELESS WORLD

Juneg, 1960

LIMITED

38 CHALCOT ROAD, LONDON, N.W.1

Nearest Underground : Chalk Farm:

EXPRESS POSTAL SERVICE! ALL ORDERS DESPATCHED SAME DAY AS RECEIVED.
ORDERS FOR CASH ON DELIVERY SERVICE ACCEPTED UP TO 3.30 P.M,

TELEPHONE AND TELEGRAM

OAZ .. 17/6 | 6AV6 12/7 | 68L7GT 8/- | 12K56 17/11 | 83.... 15/- | DL96 9/- 1 ECL82 10/6 ; EZ8l ?/- 1 PCF82 1146 | U22.. 8/ UL46 14/ | CGI2E 7/&
OB2 .. 17/0 6B8G 4/8 | 8SN7GT 6/6 { 12K7GT 6/6 | 83V 12/6 | DLS10 10/6 | ECL83 19/3 | FC4 15/- | PCL82 12/6 | U24 ..29/10 { UL84 8/6 | GET10312/és
024 8/- | 6BA6  7/6 | 63Q7GT 9/- | 12K8GT14/- | 85A2 15/- | DM70 7/6 | EF22 14/- | GUSO 25/- | PCL83 1L/6 | U26 .. 10/- | UMt 17/3 | GEX33 4/-
A5 .. 8/~ | 6BE6 7/6 | 6U4GT 12/8 | 12Q7GT 6/6 | 150B2 15/- | EA50 2/- | EF38 6/- | GZ30 10/8 | PCL84 12/6 | U3l .. 9/ | UMB0O 15/3 | GEX34 4/-
1A7GTBlln 6BG6G 23/3 | 6U5G  7/6 | 123A7 8/6 } 185BT 33/2 | EA76 9/6 | EF37A 8/- | GZ32 12/- | PEN45 19/6 | U33 .. 26/8 | URIC 9/- | GEX35 4/-
12/6 | 6BHS 9/- | 6V6G  ?/- | 128K7 8/8 | 185BTA33/2 | EABCS0 8/~ | EF39 5/8 | GZ33 19/11 | PEN38323/3 | U35 ., 28/ | UUS 26/¢ | GEX36 10/-
6BJ6  7/6 | 6V6GTG 8/- | 128Q7 12/6 | 807 .. 7/6 AC91 7/6 | EF40 15/- | GZ34 14/- | PEN46 7/8 | U37 .. 26/ | UYIN 18/7 | GEX64 11/8:
7BQ7A 15/- | 6X4 .. 6/6 | 1437 27/10 | 4033L 12/6 | EAF42 8/6 | EFdl 9/6 | HABCBO PL36  14/- | U43 9/¢ | UY21l 16/6 | GEX66 13/
6BR7 28/3 | 6X50T 6/- | 19AQ6 10/6 | 5763 4 EB34 2/6 | EF42 11/6 13/6 | PL38 26/8 | U45 9/8 | UY4l 7/8 GT13 12/0
6BW6 10/6 | 6/30L2 10/~ | 19BG6G23/8 | ACBPEN7/6 | EB4l  8/6 | EF50(A)7/- | HL23 10/6 | PLel 12/8 OA2 ..
6BW7 7/~ | 7B8 .. 213 1 15/8 TP4 5/~ | EBO1 §/8 bFfSO(E) 5/~ | HVR2 20/- | PL82 8/-
6BX6 7/- | 7B7 .. 8/6 | 20F2 28/6 { AZ31 10/- | EBC33 7/~ F54 b/- R2A 6/~ | PL83 =
6(34 .. 7~ | 7C5 .. 8/-| 20L1 26/6 | AZ41 13/11 | EBCi1 §/8 EF73 10/6 | KT2 5/- | PL820 18/7
6C5G 8/6 | 7C8 .. 8/- | 20P1 26/6 | B36 24/7 | EBC81 8/~ | EFS8 7/- 1 KT33C 10/- | PM24M 21/3
GCDGG 38/6 | 7D6 .. 10/6 | 20P3 23/3 } BL83 76 | EBF80 10/~ | EF85  7/- | KT36 29/10 | PX4 10/8
12/6 { 7TH7 .. B/- 20P5 23/3 | CBL31 23/3 | EBF83 EF86 12/8 | KT41 12/6 | PX25 58/8
8E5 12/6 | 787 .. 10/6 G 11/- 2313 13/11 | EF89 9/- | KT44 15/- | PY3l 18/7
8F1 .. 28/6 | 7Y4.. 8/- 25L6GT10/- 3 19/3 | EBF89 9/8 | EFol  5/6 | KT61 12/6 | PY32 17/11
8FAG 7/- | 8D3 .. &/8 | 25Z4G 9/6 | CV63 10/8 | EBL2]1 23/3 | EF92 5/6 | KT63 7/- | PYBO 7/8
6F12 5/ | 9BW6 15/8 | 2525 10/8 | CY1 18/7 | EBL31 23 3 | EF97 13/3 | KT66 15/- | PY81 9/
6F13 11/8 | 10C1 12/- | 25Z6G 10/- | CY31l 18/7 | EC52 5/8 | EK32 8/8 | KTW61 8/- PYS‘Z -
6F32 10/6 | 10C2 26/6 [ 278U 19/i1 | D1 .. 3/- | EC34 6/- | EL32 5/6 | KTW62 8/~ Y83  9/8
6F33 7/6 | 10F1 17/6 | 28D7 7/~ | D15  10/8 { EC70 12/8 | EL33 12/6 | KTWE3 8/- PZ30 19/11
8G 6/6 | 10F9 10/6 | 30CL 8/~ | D43 .. 17/8 | EC92 13/3 | EL34 15/- | KTZ41 8/- 7=
3Q4 7/8 | 6H6GT 8/- | 10LD3 8/6 | 30F5  7/- | D77... 5/6 | ECC31 15/- | EL38 26/8 | KTZ6S 10/8 5 15/-
3Q50T 9/8 | 6J8G 5/~ | 10LD11 30FL1 10/- | DAF91 7/8 | ECC32 10/8 | EL41 9/- | L83 .. B/- | Q8150/15 /6
334 .. 7/6 | 6J6 .. 5/6 15/11 | 30L. 8/- | DAF98 9/- | ECC33 8/6 | EL42 13/11 | MUl4  9/- 10/6 | UBC81 11/4 | X78 .. 21/3 | 0C73 20/
3V4 .. 7/8 | 6J7G 8/ [ 10P13 15/6 | 30P12 8/- DD-ﬂ 13/11 | ECC34 24/7 | ELAl  18/6 | MX40 15/- | Rl12 9/6 | UBF80 B8/- | X79.. 21/3 | OC75 20/-
5R4GY 17/6 | 6K6GT 8/~ | 10P14 19/3 | 30P18 8/- F66 15/~ | ECC36 8/8 | EL84 8/6 | N37 19/11 | R18 .. 14/- | UBKF80 8/6 | XD(1.5) 6/6 | OCT7 20/-
5U4 8/8 | 6GK7G  5/- | 1246 8/6 | 30PL1 11/6 DF‘70 15/- | ECC81 8/- | EL85 13/11 | N78 18/ R19 ..19/11 U0084 14/7 | XFG1 18/- | 0C78  17/-
8V4G 11/- | 6K8G 8/- | 12AC8 15/3 | 35A5 21/3 | DF9l 6/- | ECC82 7/6 | EL91 5/- | N103 19/11 | 8D6 .. 18/~ 8/- | XFY12 9/8 | OC78D 17/-
5Y3G 8/- | 6K25 10/11 12AD6 17/3 | 35L6GT 9/6 | DF96 9/- | ECC33 8/~ | EL95 10/6 | N308 20/7 | BP4l  3/6 UGFSD 18/7 XFY34 17/6-| 0C200 54/-
Z3 .. 12/8 | 6Ll .. 12AE613/11 | 35W4 7/6 | DF97 9/~ 9/6 | EM34 * 10/- | N339 29/10 | SP6l 3/8 XH(1.5) 8/6 | XAl01 23/-
524G  30/8 | 8L6G 9/8 12AHS 12/8 | 3523 10/6 | DH63 8/- | ECC85 8/8 | EM71 23/3 | OA70 4/- | BU25 26/ UCHSI 9/6 Y63 .. 7/8 | XA102 26/~
6A8 .. 10/- | 6LTGT 12/8 | 12AT6 7/6 | 35Z4 6/6 | DH76 8/6 | ECCA823/11 | EM80 9/6 | OA81 4/- | BUBL  9/6 | UCL82 11/6 | Z68 .. 10/8 | XA103 15/-
8AB8 10/6 | 6L18 18/- | 12AT7 8/- | 38Z5GT 9/- | DH77 8/6 | ECF80 11/6 | EMS1 9/6 | OC71 14/- | T4l .. 23/3 | UCLSS 19/3 | Z66 20/- | XAl04 18/~
6AC7 8/8 | 6L19 238/3 | 12AU6 23/3 | 43 .. 12/6 | DK40 21/3 [ ECF82 10/8 | EM84 10/8 | OC72 17/- | TDD4 12/6 | UF4l 9/- | Z77 5/6 | XB102 10/~
6AGS  6/6 | 6LD2015/11 | 124U7 7/8 | 50C5 12/6 | DK9l .7/6 | ECH21 23/3 | EN31 37/- ABCB0 TP22  15/- UF42 12/8 XB103 14/-
6AKS 8/- | 6N7 .. 8/~ | 12AV6 12/7 | 50CD6G38/6 | DK92 10/8 | ECH35 9/8 | EY51 9/8 13/11 | TP25 18/6 | UF80 10/8 | Transistors XB104 10/-
BAL5 B5/6 | 6P25 12/8 | 12AX7 8/~ | 50L6GT 9/6 | DK96 9/- | ECH42 10/6 | EV83 18/7 | PCC84 8/- | TY8GF 13/3 | UF85  10/68 | and Diodes XC101 16/-
6AMG 5/6 | 6P28 26/6 | 12BA6 8/~ | 53KU 19/11 | DL66 15/~ | ECH81 8/~ | EY86 10/- | PCC85 9/8 | Ul2/14 12]- UF86 17/11 | CG1C  7/8 | New Type
6AQ5 8/8 | 6Q7G  8/- | 12BE6 10/- DL68 15/~ | ECHSS EZ40 7[6 PCC88 23/11 | U16 UF89  9/- CG-IE %8 | Surplus
8AT6 8/6 | 6R7G 10/- | 12BH? 21/3 DL92 7/8 1 EZ41 PCC89 14/~ | U18/20 D/- Ul4l 8/- | CGGE 7/8 | HF, 5/~
6AU6 10/8 ' 68A7GT 8/6 | 12J7GT 1%/6 DL94 7/{8 | ECL80 19/8 : EZ30 7[- | PCF80 8/~ | U19 3V- ' UL 26/6 ' CRI0E 7/8 ' L.F. 5/
Terms of business:—Cash with order or C.0.D. only. Latest catalogue of over 1,000 ditferent valves, also All valves boxed, fully guaranteed, and new manu-

Post/Packing charges 6d. per item, Orders over £3, post
tree. C.0.D. 2/6 extra. Any parcel insured against
damage in transit for 6d. extra. We are open for personal
shoppers. Mon.-Fri. 8.30-5.30. Sats. 8.30-1 p.m.

metal rectifiers, volume controls, electrolytic condensers,
transistors, germanium dlodes, valve holders, and Hivac
miniature valves, with full terms of business, price 68d.

facturers’ stocks or government stores surplus.
First-grade goods only, no seconds or rejects. Please
eaquire for any type not listed. 8.A.E. please.,

SOUTH SUPPLIES (Electrical) LTD., 95 OLD KENT ROAD, LONDON, S.E.1.

12 - CHANNEL
TURRET TUNER

BRAND NEW. Fitted
with coils | to 5 and 8 to
9. 34/38 Mcjs. Complete
with P.C.F. 80 and P.C.C.
84 Valves.

Manufacturer’s price
£7/7]-.

[

£1 17 6 Pluszlz.. & P.
‘CYLDON’ TURRET TUNER

Same specification as above but with channels

1 to5and 8 to I11. BRAND NEW, £2/5/-. Plus
2/6 P. & P.

A.T.I. AMPLIFIER
A small high quality
gram. amplifier em-
ploying the latest cir-
cuitry. 3/4 watt out-
put. Very neat chassis.
Finished in bronze
stove enamel. Size
{overall) 5fin. x 4in. x
4}tin. On-off volume

and tone controls. £3 19 6

A.C. mains 200/250 V.

ELECTRIC BLOWER
" 12 or 24 V. Ideal for Car

’@ heaters. 17/6

Plus 2/6 P. & P.
ENCLOSED MAINS FAN MOTOR. 200/
250 V. A.C. BRAND NEW, 22/6. Plus 2/J6 P. & P.
COCKPIT LAMPS. Ideal parking, dashboard,
sailing or dark room lights, 3/9. Plus {/- P. & P.
COMPASS REPEATERS. No. 6A[742, com-
plete with precision motor, §5/=, Plus 3/- P, & P.
DRYING CUPBOARD heater
‘elements. 230/
250 V., 140 watts, 5/-.

OUR
PRICE

Plus 2/-
P. & P.

or space
Fully enclosed in nickel case.
Plus I/6 P. & P

ELECTRIC CLOCK, AUTO GOOKER

TIMER & TIME
SWITCH
BRAND NEW. Modernise
and add pounds to the
value of your electric
cooker. tdeal for auto-
matic cooking, or any heat
or current control. Com-
plete with handsome elec-

gaic clock. 200/250V. a

Amp. Full fitting instruc-

tions. ‘Plus 2/6 P. & P. PRICE £3'1 7-6
B.T.H. FAN

MOTOR
32/6

7 watt
200/250 V. A.C.
Plus 2/6 P, & P.

Battery operated
PORTABLE GRAM

78 r.p.m. Aural sound box
with  sapphire needle
‘“ Starr '’ motor operates
on 2 flat 44V. batteries,
300 records per battery.
ovR e Plus 2/6
R lus
PRICE 39/6 P. & P.
Ex-liquidator’s s:ock.

8in. LOUDSPEAKER IN CABINET. Beauti-
fully finished in leather cloth. ONLY 22/6.
Plus 2/6 P, & P.

SPEAKER BARGAINS

12/6. 8in. Glac, 13/6. [0in. Plessey,
Sin. High flux 10000 line, 15/-. Al 2/-

5in, R.A,,
16/6.
P. &P,
FLEX 23/0076., Twin Twisted Maroon cotton
covered, 25/- 100 yds,

FLEX 40/0076, 3-core rubber covered,
{min. 12 yds).

CO. AX, 12 yds., 6/-.

1/3 yd.

B ELECTRIC DRILLS

£4 |8 6 cmzlzmss

or 30/- Deposit plus carr 3/-
and 10 Fortnightly payments of 8/9.

Fraction of Maker’s price, complete with flex
and chuck key and in maker’s sealed cartons.
Full instructions and full maker’s guarantee. Driit
polishes and takes ALL B. & D. Home Workshops
Tools including Hedge Trimmer. TV suppressed.
A.C./D.C. 235/250 v. We can supply all E D.
home workshop tools to fit this drill.

BATTERY
CHARGER

2/24 amp.,, 6 and 12 volt,
with fused Selector. Brand
new. Guaranteed |2 months.

37/6 s ar

With meter 10/- extra.

B. & D. SCREWDRIVER DRILL, 200/250 v.
Brand new. List£22. OurPrice£8. Plus 3/-P.&P.

SPECIAL BRAND NEW

KODAK CAMERAS Ex kiguid-

ators Stock
Cresta Mk Il List £2/0/8. Our price £1/9/6.

2/-P
Junior II List £5/3/-. Our price £3/10/-.
2/-P. & P,
Bantam Colorsnap. List £9/11/-. Our price
£7/10/-, 2/-P. & P.
Brownie 127, Brand new List £1/9/6.

QOur Price 19/6. Plus 2/- P

HIGH-GRADE JOBBER S "DRILLS (13 in
plastic wallet), 4/6.

PLASTIC TABLE LAMPS, 4/-. Plus {/- P. & P,
SPEAKER SILK. Brown/Gold, 45in. wide,
2/~ yard.
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PORTABLE R

We are proud to offer these Brand
New British Army Portable Trans-
mitter Receivers.

The Mk. IT Radiophones are designed for reliable voice intercom-
munication operating up to 10 miles depending upon obstructions
and . The d T Recejver covers the whole
frequency range between 7.4-9 Mc/s. and is fully tunable on botb
Transmitter and Receiver. The Recelver is an extremely efficient
superhet featuring ultra high ampllfication, automatic volume comtrol,
highly sensitive output, and noise clipping. On test this Receiver
astounded us, for on a short aetial we heard 65 Bhort Wave Stations.
One as far away as Russia.

The Transmitter is automatically tuned to the Receiver hence elimina-
ting unnecessary controls, and affording speed and simplicity of opera-
tion. lncorporates full side tone facilities. The master oscillator
is an electron coupled oscillator and can be regarded as a form of
Hartley. Includes R.F. power audio dulator, )

P.A. tuning. The Transmitter range, unlike the receiver, ia largely
dependent on prevailing obstructions and elevation but these can be

BATTERIES 20/- Per set

DE LUXE 12ft.
WHIP AERIAL

VMODEL K

The improved model MK Il (not to
be confused with earlier models) is
sold exclusively by us!

The Radiophones are simple and a delight to operate as all controls
are mounted on the front panel of the set and clearly marked. The
fine tuning dial {s fully calibrated and plete with locking it
Change over from send to receive is performed by a flick switch.
Operates from standard dry batteries 3 v. L.T. and 120 v. H.T.
Consumption: L.T. receive .23 amps., L.T. send .45 amps.. H.T.
receive 9 m/a. H.T. send 14 m/a. average battery life 30-35 operating
hours. The Radjophones incorporate 5 valves: R.F. Amplifier, LF.
Amplifier, 8econd Detector, Qutput, and Power Amplifier.

All sets are supplied complete with all accessories comprising of
dynamic sound powered headphones, electro magnetic supersensitive
microphone, 4it. aerfal, junction’ box, bLattery connection details and

PO OO OO OOV OOOOVOYY O OUN

d for by the addition of extra aerial length.

19 Mk. 11

This famous
Transmitter-
Receiver, incor-
porates '‘A’’ Set
—TX/RX cover-
2-8  Mc/s.

WIRELESS SET No.

i

- ).
Set—VHF TX/RX covering 230-240 Mc/s. (1.2-1.3
metres) and intercom. amplifier, Complete with
15 valves, 500 micro-amp. check and tuning meter,
circuits, and instruction book. In used condi-
tion, 65/—. Carr. 10/-.

PRECISION ;% RESISTORS
Manufactured by Electrothermal, we offer the fol-
lowing values: 100K, 400K, 500K, all+3% 1
watt, 1/9 each; 20/- per dozen.

INSTANT VALVE
FILAMENT TESTER
MODEL VT 4l.
Pocket-size
battery operated
GIVES INSTANT
CHECK OF:

@ All Radio Valves.*
@ All T.V. Valves.*
and Radio

@ All Pilot Lamps.

@ Has built-in  minia-
ture 7- and 9-pin valve
straighteners and battery

test.
*|nternational Octal, B.8, B.9, B.7 Battery and

Mains types. )
Beautifully styled—precision- made. Supplied
complete. Fully guaranteed. ONLY 30/-.
P. & P. 2/6.

POCKET MULTI-METER
Brand new. 2,500 o.p.v. Multi
range 6/30/120/300/
200 v.

dial. Leads supplied.
ONLY 70/-. P. & P.
2/6.

I, D.C., ditto
D.C. 0-1 k., O-1 meg- |
ohm; 400 micro-A.,
12 mA., 300 mA.;
—00 to +65 db,
1fin.  lLarge clear

12/6. P. & P. 2/6.

COMMUNICATION RECEIVER
R.206
Frequency range 550 kc/s.-30 Mc/s. on
6 frequency ranges. Panel Controls: two
speed, backlash free, tuning control.
Frequency range selector. Very fine osc.
vernier tuning control. Aerial trimmer.
L.F. Gain. H.F. Gain. I.F. Bandwidth
switch; 0.7, 2.5 or 8 kefs, A.V.C. switch.
B.F.O. control. 900 c/s. filter switch.
Transient interference limiter. Aerial,
earth, muting, phones and line inputs.
Designed for use with an external A.C.
or D.C. power supply. Receiver dimen-
sions 25 x 13 x 134in. Supplied complete
with A.C./D.C. power unit with internal
speaker. Original cost over £175. Very
limited quantity offered at only £29/10/-,
carr. 50/-.
STANDING WAVE RATIO METER
"L Band, Standing Wave Measuring
Test Set. Complete set in fitted wood
carrying case includes: Bolometer assem-
bly, power cable (operates from 115 volts
50-1,000 cycles), junction box
assembly, probe cable, slotted line assem-
bly, flexible line, flexible line couplet and
a number of connections and adaptors,
fuses, wrenches, Slotted line approx.
6in. long. Only £14, carr. 25/-.

ARS8 RECEIVER. 540 kc/fs. to 32 Mc/s.
Complete in working order. £40,carr. 30/-.
T.C.S. TRANSMITTER
Designed for mains or mobile use cover-
ing 1.5-12 Mc/s. (160-80-40 metre bands)
consisting of a VFO, Buffer, Doubler, PA
with an internal push-pull modulator,
Provision for YVFO or crystal control. Out-

—

put 40 watts phone, 100 watts C.W. Com-
plete with aerial and plate current meters.
Less loading coil. ONLY £7, carr. 15/-.

full circuit diagram.
- v 1 U [ ‘T {1 [ J 1 | [ ¥ 1 & sy siayamb et e ed

PORTABLE TRANS/RECEIVER No, 18
A self-contained Trans/Re-

ceiver for Telephone and
C.W. Range approx. |0
miles. Frequency 6-9 Mc/s.

(50-33.3 metres). Valve line-
up: 3 ARP-12. | AR-8. |
ATP4. Complete with aerial,
H.T. and L.T. meter and all
accessories. Weight 20Ib.
ize 8 x 10 x 17in. Only
0/-. Carr. 10/-.

LEAD ACID ACCUMULATORS
}unspillable). 2 volts 16 A.H. Ideal
or 6 volts and 12 volts supply.
Brand new original cartons. Size
4in. x 7in. x 2in. 5/6 each

3 for 15/-.
6 for 27/6.

P. & P, 5/~

AMERICAN LIGHTWEIGHT HEAD SET
They're High and Low Impedance!

These H.S5.30 phones are
the smallest used by the
U.S. Air Force. 250Q) imp.
using soft rubber minia-
ture ear moulds for maxi-
mum music and voice
reproduction of the finest
quality. Supplied free is a
small  transformer unit
with cord and plug which
steps impedance up to 4,000Q2. ONLY I15/-
P. & P. 2/6.

HEADPHONE
MICROPHONE
ASSEMBLY. A must for
every Constructor and **Ham"’,
consists of moving coil, padded
headphones and *‘press to
microphone. 10/,
3/6.

Complete
AND

HOOVER ROTARY
TRANSFORMERS. 12v.
input, 500 v. output at 65
mA. or 6 v. input, 250 output
at 75 mA. ONLY 10/6 each.
P. & P. 2/-.

elda Madio

SIGNAL GENERATOR TYPE CT53

Manufactured to laboratory

Complete with internal 110-250 v. A.C. power pack. Incorporates
110 uV R.F. meter with variable carrier control.
switched attenuator giving 1uV to 10 MV and 10 db to 20 db.
Varlable Multiplier 1 to 10 and calibrated 0-20 db. Outpute:
C.W. square wave and sine wave, Provisions for external sine
wave or pulse. Complete with 7 valves and Calibration charts.
Here 18 your opportunity to own a Laboratory Bignal Generator,
covering the widest frequency range ever offered at a fraction

of the original coat.

standard.

Covering the complete
frequency range of
8.9-300 Mc/s. in 6 bands.

£12.10.0

Carriage 10/-.
We anticipat
therefore send your order now to avoid
disappointment.

Five position

PRICE
ONLY

an over

Callers: 87 TOTTENHAM COURT ROAD, LONDON, W.l.
Mail orders: (DEPT. W.) 32a COPTIC ST., LONDON, W.C.l. MUS. 9606
WOT! You don’t own a Relda catalogue? It’s terrific and fully illus. Only 13
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BRAND NEW AM/FM (V.H.F.) CHASSIS BENSON'S BETTER BARGAINS
AT £13-6-8. (P- & P. 10/') POWER UNITS. Input A.C. 115/250 v. Outfuts: D.C. 330 v., 120 mA.

and 6.3 v. A.C. twice. ' Potted trans. and LF choke, new (post 3/6),
30/-. MONITOR 56, triggered oscilloscope, comprising Indicator 243
and Power Unit 675. Valves VCR138a, 3/EF50, 2/ECC33, 5/EF55,
EF374, 6V6, 3/EA50 and 2/5U4G, VU120A. Two units each 12X 9%
18in., black finish. 230 v. A.C. input, with 18-way cable and mains
cable and circuit. Cathode probe unit extra, 17/6. £8/10/- (Rail 20/-).
INDICATORS. Type 10t with VCR530 and 2/EB91, 2/EF91, 2/R10,
new cond., 30/- (post 7/-). Type 1 with VCRX263, 2/EF52, 5/6]6.
1/6V6, 1/EY51, 2/EB9I, 3/EF91, RF EHT Generator and 28 kefs,
xtal, 45/- (Rail 7/6). HEADPHONES, CLR, 7/6. CR100 Noise Limiter
assemblies, with valve, 3/6. NEW M.C. METERS, 3iin. round flush,
50uA, 70/-; 200uA, centre zero, 50/-; 1mA, centre zero, 45/-; 1 mA,
55/-; 2}in. 1mA, 22/6; 2in. 300 mA, each 8/6. 2kin. M.I. 20 v. A.C,
8/6; 300 v. A.C. 2¢in., 15/-. VIBRATORS, Mallory G634C 12 v, 4-pin,

Why buy a F.M. Tuner at the same price? 7/6; 6 v. 5-pin reversible, 7/6. R1155B, good condition, tested with
R vaand 2SO A O ONLY. handbook, £7/10/- (Rail 10/-). SCR522 Modulation or Driver Trans.,
D R T i I M = octoze: either 7/6. DRIVES: slow-motion Admiralty 200:1 ratio, scaled 0-100,
Pick-up. Extension Speaker, Ae., E.. and Dipole sockets. Five “plano™ push buttons— 5/6. R1155 8.M. “ N type, new, 10'6. V!BRAPAK, 6v.D.C. to 250 v.
OFF, LW., MW, F.M. and Gram. Aligned and tested. 60 mA, smoothed case, 22'6. 12 v. to 2560 v. 60 mA, 21/- (p.p. 3/6).
('Z,l‘!'h "”1 “)73(')“;393‘0 (;-IP- %?%grﬁer-s;}b;;';ﬁtm‘ fitted. DYNAMOTORS (post 3/6). 12 v. to 250 v. 85mA, 11/6; 6 v. to 250 v.
ers 1,000-1, B - - 88 cfs.

Xalg:s (EZ80 rect., ECHS1, EFS9, EABCSD, ELS4, ECCSS. Speaker and Cabinet Eo‘amAs’O': SG' 4%;31;AR§11Y’1‘;2)NVCE:;HE($I§E I’;‘th.l?“}s"igj%ee“{}’(‘:’é 51%6’ 7
I%X 61‘;:. Es)sLI:I%Zl/‘?éAL SPEAKER, 20/-. or VCR 13’8, each 30/-; Potentiometers, miniature wirewound, 6,
TERMS:-—(Chassis) £4/16/8 down—I10/- carr.—and 6 Monthly Payments of 30/-, 100Q, 600Q2, 1k and 2k, each, t/-. CHOKES, LF 10H 200 mA., 8'6;
or with Cabinet and Speaker £5/9/2 down and 7 Monthly Payments of 32/-. 100H. 600 mA., 8/8, 9H 100 mA., 5/6; Potted 10H 100mA, 7/6; “C’,
3 3-VALVE AMPLIFIER (INCL. RECT.) 5H 400mA, 10/6. R.F.27, good cond., 18/- (p.p. 3/6). METAL RECTI-

Capable of giving 6 watts. Maine and ontput FIERS, 240 v. 100 mA., 4/-; 240 v. 30mA. 3/6; 600 v. 30mA, 5/6; 240 v.

pransfozoers MivEiges JECCRL TS on dRtect ) 80mA, 5/6; 1,000 v. 30mA, 7/6. Mic. bnserts, G.P.O. carbon, 2/6.

g“:'l‘,"o's‘ "“,’;‘;’;';hb"“sé‘,:‘fu:; > 0&/ o ;‘;‘:&hi CONTROLS Camera Type 35; a timing device, new (post 3/6), 10/6.

with Tx4tn. elltptical speaker or 6fln. round COMMAND Receivers, medium-wave (520-1,500kcfs). 6 valves;

(Goodmans); state which, new, 97/6; used 82/6. Conversion data for above to CAR RADIO,

ONLY 67/-, (3/- P. & P). 12 v., with circuit, 1/6. RELAYS, potted, small, 1,700+ 1,700Q,

hi-speed SP cfo, 10/6. TEST SET 263, 9280-9480mc/s. with waveguides,
50uA and 1.5 mA., meters, £5/10/- (Carr. 10/-). VALVES: CV2160,
VT4B, 4077A, 808, CV242, CV248, CV326, DH63, QQOV-06/40, CV1574,
CV1758, CV1982, 815, 6BMS6, QS75/60. Quantities available, new, boxed.

LIST AND ENQUIRIES S.A.E. please. Terms, C.W.0O. Postage
extra. Immediate despatch.

STUPENDOUS OFFER!
13-CHANNEL TUNER
I.F. 34-38 Mc/s. complete with
valves PCF80 and PCC84
Removed from chassis but in

working order.

15 . (2/6 P. £ P) Knobs
2/6 extra. Some (B

tuners less valves 7/8. )

Callersé& post: W. A, BENSON (WW), 136 Rathbone Road, Liverpool, 15.

50 SILVERED MICA AND CERAMIC CONDENSERS, 10/-. 50 RESISTORS, 5/- Callers: s
ALL NEW. allers: ) ) ) EF 6853
NEW WAXED TUBULARS, 350 v. or above, 3 of each. .001, 002, .005, .01, .02 SUPERADIO(Whitechapel) Ltd., 116 Whitechapel,Liverpool,2. ROY1130

.05, .1 mF, Total 21 for 4/6, post paid.

NEW ITA AND BBC TUNER

By well-known manufacturer for superhet _ -
TVs with 35-38 Mc/s. I.F. For all areas: covera o I B =l = s
all 13 channels. Switch gives BBC and two ITA
selections. Buits G.E.C. sets BT4543, 4544,

1
D e e Bt <ol koo oo besaeoriin o RADIO TRADERS LTD.

gvaler g‘%x{% I?SBC co-a:)x‘i’anldmckeu“.nlzl;/sglzaél:a: lgf\l;/ 3?11"01& 23 WARDOUR ST., LONDON, W.I (Coventry Street end)
Some without valves at only 12/6 (P. & P. 3/-). Phone No.: GERrard 3977/8 Grams: “Radiotrade®

GRAMOPHONE AMPLIFIER

with 5in, SPEAKER. On Fabric-
covered Baffle 12}in. x Bin. Mains
and Qutput Transformers. Metal

STOCKISTS OF CARR FASTENER COMPONENTS

ALL POPULAR

Bectifier. ECL82 Vaive. Tone
and Volume Controls. On/0f B s < TYPES
switch. Plenty of Volume. Fully Guararteed. Two Knobs upplied. Ready to play. O F (J
Useful for Stereo. ONLY 5%/-, post 3/-.
O0SSOR AMPLIFIER KIT TYPE 562K £5/2/6 (3/- P. & P. GOMPONENTS
‘With valves EZ80, EF86 and EL84. 2 speakers (10 x 6 x 4in. h.f.). Full instructions ; gt

SUPPLIED FROM
STOCK

printed circuit; A.C. mains; original carton.

PUSH-PULL AMPLIFIER £5.10.0
(/6 P. & P)

TRANSISTORS. AF. 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.
12v.,2.5mfd. 25 v., 1.6 mfd. 6 v., | mfd. 12 v. All these types of condensers
are 2/6 each. SPECIAL DISCOUNTS FOR QUANTI(TIES.

THREE ASTOUNDING TV TUBE OFFERS

All brand new in famous makers’ cartons
(1) 17in, rectangular aluminised 6.3 HTRS .3A current; max. anode voltage
16 kV. Usual price £17/5/-. OUR PRICE £9/19/6. Crating and carr. |5/-.
(2) Ferranti T12/44 and T12/54G 12in. magnetic white fluorescence; 4 v,
heater; max. anode 10 kV. As used in many TV receivers. Original price
£17/5)-. Our price £4/19/6. Crating and carr. 12/6.
(3) Ferranti 9in. Tube round white fluorescence, 5 v. heater, max. anode
voltage 7 kY. Our price £2/19/6. Crating and carr. 11/6,
JONES PLUGS AND SOCKETS. 4 pin 2/6 pair; 6 pin 3/6 pair; 8

Brand new by {amous manufacturer.
200-240 AC. mains. Bass, treble and vol.
controls flying panel, With valves EZ80,
ECC83 and 2-EL84 giving full 8 w. Chassis
12 x 34 x 3Hin. With o.p. trans. for 2-3 ochm
speaker.

FULLY BUILT BATTERY OPERATED TRANSISTOR
RECORD PLAYER FOR £7.19.6
(3/6 P. & P.)
Bullt and tested. Cossor printed circuit 4-transistor amplifier:
Garrard 45 r.p.m. battery player type BAl; speed control:
Cabinet size 11 x 9 x 5in.; less than 84lb. Requires two Ever
Ready AD?28 batts. 8tate colour—red/cream or blue/eream.

LISTEN WITHOUT '

o

INTERFERENCE | pin 4/6 per pair; 12 pin 6/6 per pair. If cover required send [/6 extra per
Fuly bult V.HE/F, X = sl
M. Set. Wired, aligned ! 2 WANDER PLUGS. Red and black «. doz. 2/-
d. -
dliested SN PHILIPS TRIMMER TOOLS /- each ., e doz.  10/6
M/cs. Metal (Blue and 4-WAY PUSH-BUTTON UNITS 2/6 each. Knobs for same, 3d. each.

) cabinet 13 x 7
G CONLY Ba/bi: POINTER KNOBS. Small black with white line, 7/6 per doz. Small

6in.
4/- Ao = white with black line 8/- per doz. Both types }in. spindle. Large price
goomEdipole,) O, 300kchm tyinfl With 12 months’ guarantee. reductions for 1,000 lots and over. TRE e £F B

Delivery by return. C.0.D. 2/- extra. Terms: Cash with order or one-third down and

balance plus 7/6 (up to £7/10/0) in four equal monthly payments. Balance over CASH WITH ORDER OR C.O.D. ALL ORDERS DEPT. W.I.

£7/10/0 add 1/- in £1 and pay in not more than 8 monthly payments. See special ALL ORDERS FOR LESS THAN £2 ADD POSTAGE.

terms for A M.-F.M. chassis. All new goods unless stated. Send 8d. for 16-page T - g A

catalogue, We invite your enquiries for items not listed.

GLADSTONE RADI 58A HIGH ST., CAMBERLEY, Trade Counter open 9 to 6 Monday to Friday.
SURREY. Tel. 22791 Also 9 to | Saturday. Callers welcomed.

or callers to 3 Church Road, Bristol 5 Tel. 51207 (Camberley ciosed 8at.) Large stocks of all types of resistors, condensers, valveholders always

available ex stock. Manufacturers’ enquiries welcome,
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D.C. OSCILLOSCOPE
A.C. MAINS 200-250 VOLTS

SIMPLIFIED SERVICING
PROBLEMS WHEN USING
THE

‘TESTGEAR’ SCOPE
D.C. OSCILLOSCOPE

Engt d to ision standard

mstmment Is made available

price, incor the
usu.ally associated with luxury instruments.
This “SCOPE’* will appeal particularly to Bervice
Engineers and Amateurs. A high gain, extremely
stable differential Y-Amplifier (30 mV/C.M.),
Provides ample sensitlvity with A.C. or D.C.
inputs. Es‘pecinlly suitable for measurement of t{ransistor operating conditions where
maintenance of D.C. levels is of paramount importance. Puxh -pull X amp]iﬂer Fiyback
suppression; Internal Ti b Scan T | use; pulse/
output avallable for checking T.V, Lme O/P Transformers, ete.; Provision for external
X 1/P and CRT, Brightness Modulation. Bize 10in. high, 8!111 wide, 9in, deep. Wgt.
114b. £1B5/16/- plus P. & P. 7/6, or 30/- deposit, plus P. & P, 7/6 and 12 monthly
payments of 26/8.

3in.

this high-grade
at  the. lowest
tal

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 lineur
frequency sweep up to 12 Mc/s. Frol

400 Kec/s—80 Me/a, CAPACITANCL
MEASBUREMENT. Two ranges provided
0—60 pt, and 0—120 pf. BPECIAY FACIL-
ITY enables true resonant frequency of any
tuned circuit LF. traneformer, etc., to be
rapidly determined. Cash price £6/19/6 and
§5/-P. & P. H.P. terms 25/~ deposit and 5/-

A

P. & P. and 6 monthly payments of 21/6. 2 ""-5:'&"“""

GENERATOR

Covering 100 Kc/s.-100 Mc/s. on fundamentals
and 100 Mc/s. to 200 Mc/s. on harmonbics,
Metai case 10in. x Giln b3 5}ln grey ham.
mer finish.  Incorp

valves and Metal Rectifier. A.C ans 200/
250 v. Internal Modulatlon of 400 c.p.s.
to a depth of 309%. Modulated or unmodu-
lated R.F.,, output continuously variable
100 millivolts C.W. and mod. switch, vari-
able A.F. output. Incorporating magic-eye
as output indicator. Accuracy plus or minus

0r°’25/- deposit and 6 monthly payments of
21/6. Post & Packing 6/- extra.

£6/19/6
SIGNAL GENERATOR

Coverage 120 Kc/s—230 Kc/s., 800 Kcfs.—

900 Kcfs., 900 Kofs.—2.76 Ke/s,, 2.95 Mc/s.
—8.5 Mc/s.,, 8 Me/s.—28 Mec/fs., 18 Mc/s.—b56
Me/s., 24 Mc/a. 84 Mc/s. Metal case 10in. x
83in. x 4in. Bize of scale 6}in. x 33in. 2
valves and rectifier A.C. mains 230-250 v,
Internal modulation of 400 ¢ p.s. to & depth of
30 per cent., modulated or unmodulated R.F.,

Output conunuously variable, 100 mllhvolts
C.W. and mod. switch variable A.F. output
and moving coll output meter. Grey hammer
finish case and white panel.
-Accuracy plus or minus 2%.

9/6 Or 25/ deposit and 4 monthly
payments 21/8. P. & P. 5/- extra.

SIGNAL & PATTERN

GENERATOR
£6/19/6  T.er

Or 25/~ deposit. P, & P. §/- and 6 monthly
payments of 21/6.

Coverage 7.6 Mc/s.-210 Mc/s. in five bands,
all on fundamentals, slow motion tuning audio
output. 8 vertical and horizontal bars, log-
ging scale. In grey hammer finished case with
carrying handle. Accuracy +1% A.C. mains

CHANNEL TUNER

‘Will tune to all Band I and Band IIT
’///u////
’1 M}ma

stations. BRAND NEW by famous
S ~/% 5
l 250000
gy 00 )

manufacturer. Complete with P.C.C.
84 and P.C.F. 80 valves (in series).
LF. 16-18 or 33-38, Also can be modi-
fied as an aerial converter (instructions
supplied.)

Complete with knobs.

22/6 Plus 8/6 P. & P.
HEATER TRANSFORMER

To suit the above, 200-250 v., 6/~ Plus 1/6 P. & P,

F.M. TUNER UNIT

Coverage 88—100 Mc/s. Complete with ECCS5.
8ize 4in, x 2in. x 2in.
Circult diagram

2 5’- PlusP. & P.1/6. free with unit. 1’-
10.7 Mc/s. I.F. and Discriminator Coil 4/- pair

By famous German manufacturer,

B.S.R. MONARCH UAS8 with FUL-FI HEAD

4-speed plays 10 records 12in., 10in., or 7in. at 16, 33,

45 or 78 r.p.m. Intermixes 7m loin and 12in. reoords

of the same speed. Has manual play position; colour

brown. Dimenulons 124in. x 10%in. Space required

above baseboard 43in., below baseboard 2}in. Fitted

;‘lth Fl"‘l -Fi turnover crystal head. £6/19/8, Plus 5/-
&

STEREO HEAD £7/19/6 Plus 5/- P. & P,

3-TRANSISTOR POCKET RADIO

Plus GERMANIUM DIODE
ON PRINTED CIRCUIT

Size 33" X 47 %X "
incorporating Ferrite Rod Aerial. Tuneable over medium

and long waves.
Kit of parts. 3976 Plus /6 P. & P,
Circuit diagram /6 free with kit.

LINE EHHT. TRANSFORMER

‘With bullt-in line and width control. 14 KV. Bcan coll, 90° deflection, on ferrite
yokes Frame O.P. transformer 500 pf. 18 KV. smoothing condenser. Can be used
for 14ip., 17in. or 2lin. tubes. Complete with circuit 7 Plus

g, 2976 ;e
2/6 P, & P.

FOCUS MAGNET suitable for the above (state tube), 10/-.

MAINS TRANSFORMERS

All with tapped primaries 200-250 volts,

0-160, 180, 200 v., 60 ma., 6.3 v. ZBmps 10/6 820-0-320 v. 75 ma., 6.3 v., 2.5 amp.,,
B v., 2lmp, 10/6 2800280.80mn, 8v,2&mp 6.3 v., 1 amp., 10/6. 3500350
70 ma., 6.3 v. 1 amp., 6.3 v. 2 amp., 10/6. 250- 0-250, 70 ma., 6.3 v., 2 amp., 10/6.
Postage and packlng on the above 3/-.

8 WATT 33 AMPLIFIER

COMPLETE WITH CRYSTAL MIKE AND
in. LOUDSPEAKER

A.C. mains 200/250 v. Bize 104in. X Bﬂn x
2Hn. Imcorporating 6 valves, 8

2 triodes, 2 output pens., and recuﬂer
For use with all makes and types of pick-up
and mike. Negative feed-back. Two inputs,
mike and gram., and controls for same.
Beparate controls for Bass and Treble lift.
Response flat from 40 cycles to 15 Ke/s.
+2 db; 4 db down to 20 Kefs. 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, or P. records, musical
instruments such as Guitars, ete.

£4.19.6 rurceris

Or £1 deposit, plus P. & P. 7/6 and 4 monthly payments of 23/-.

WOLSEY 3-ELEMENT FOLDED DIPOLE

I.T.V. Aerial leszs mounting bracket for external use, compiete with 12 yds. of coaxfal
cable, 15/-; 4 elcment, 1'7/6; 5 element, 25/-. P. & P. on above, 3/6.

PORTABLE AMPLIFIER on printed circuit for A.C. Mains 200/250 v. Bize 4in. x 8ln.,
with tone and volume control. Valves: ECL82 and EZ80. 39/6. P. & P. 2/6.

BUILT POWER SUPPLY UNIT, A.C. Mains 200-250 v., D.C. output, 250 v. at 756 ma.,
also 6.3 v. 2 amp. heater winding, 21/-. Plus 3/6 P. & P.

INTERCOM or BABY ALARM in Wooden Cabinet with 8in. speaker and 3 valves.
Transistorised input. Provision for talk-back, 49/6. Plus 5/- P. & P.

'RADIO AND T.V. COMPONENTS (ACTON) LTD.

23, ACTON HIGH STREET, LONDON, W.3

GOODS NOT DESPATCHED OUTSIDE U.K. ALL ENQUIRIES S.A.E.
TERMS OF BUSINESS C.W.O.

161




162 WIRELESS WORLD Jung, 1960

——RADIO CLEARANCE LTD.—

A Dt 27 TOTTENHAM COURT RD., LONDON, W.I | Jelephons:
INVITED The oldest Component Specialists in the Trade EST. 30 YRS.

All Components and Electrolytic Condensers as advertised in May issue still available.

STEREU K"‘ BARGAIN PACKA[; Line up ECC83-ECL82-ECL82, including valves, drilled chassis, 3 ganged potentio- £3 |9 6 (cannpt be
o meter with gilt escutcheons, all other components, circuits and layout diagrams at © U repeated.
Ask to see and hear a working model in the shop—You will be amazed !

And still ... We proudly present 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, audo 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.

I2 Good Reasons why the Miracle has no equal *W

% Printed Board engraved with Y 3iin. tuning dial with 5:1 slow z Ol nclreie poica ey el
component locations motion components, cabinet and bat- §

Y% Special provision for use as a % Long life dry battery. 150/200 : T z
CAR RADIO hours

Y Double-tuned IF Transformers % internal high-@ Ferrite Aerial ! £1 1 1 0 0 !

] d v Push-pull matched output stage ' L L )

Y% 6 First Grade Mazda transistors 400-milli-watts ’ lus 3/6, Regd $
plt‘xs 2 Ma'.zda hl-effu-:lency diodes % 3iin x 7iin. x 10in. att_ractive ¢ ) anpass Ci.at : . PP ) \

* IH"g“x 5"("- (12000 lines) 25-ohm two-tone case—total weight L) :am"supp""ed ese::::tp:l;e:t (Y
oudspeaker

v Full c':verage Medium and Long * aé%ﬁ:lzﬁél‘:!:;ive Manual supplied : G el feies] prices z
wavebands —so easy to build Yook

INSTRUCTION MANUAL AND CIRCUIT BOOK containing itemised list of all component prices, 3/6 post free. See and hear
a complete working model in the shop.

STAMPED AND ADDRESSED ENVELOPE with any enquiry please. PLEASE ALLOW FULL POSTAGE AND PACKING CHARGES,
TERMS OF BUSINESS: CASH WITH ORDER OR C.O.D. ON ORDERS OVER 10/-.

TECHNICALLY TRAINED by | [~~~
| € S |t | HORSE POWER
Opportunities in Radio Engineering and allied professions await x M O T O R S

the 1C S trained man. 1CS Courses open a new world to the '
keen student. . . .

|
RADIO AND TELEVISION ENGINEERING; RADIO or
AND TV SERVICING; ELECTRONICS, COMPUTERS | TAPE RECORDERS
AND DATA PROCESSING, etc.
ICS Courses give very real help to the man setting up his own GRAM OP H o N ES
business or facing a technical career in the radio industry.
Examination Courses for:—British Institution of Radio Engineers, U N IT H EATE RS
City & Guilds Telecom, Tech., C. & G. Radio Servicing (R.T.E.B.)
& C. & G. Radio Amateurs. AUTOMATION
LEARN-AS-YOU-BUILD PRACTICAL RADIO COURSE PROCESSES
Build your own 4-valve TRF and 5-valve superhet radio receiver.
Signal G e -
ignal Generator and High-quality Multi-tester. |/50th to |/|0th H.P.
FILL_ IN AND POST THIS ICS C_O_UPON TO_DAY 100-250v. A.C. 50 and 60c.
It brings the FREE | CS Prospectus containing full particulars
of LCS courses in Radio, Television and Electronics. 1,500 or 3,000 r.p.m.

|—lnternational Cnrresponder:e S_ch;ls-'
| (Dept. 222P), Intertext House, Parkgate
Road, London, S.W.11.

Trade enquiries invited

P.C.A. RADIO

Offices and Works
BEAVOR LANE, HAMMERSMITH,
LONDON, W.6

I Telephone : RIV 8006/7

INTERNATIONAL

CORRESPONDENCE

|
ADDRESS ... ......cooooiiiniia
S(HOO[S : Block Capitals Please
|

o THOLE WoRLD | e T D e
OF KNOWLEDGE for | -« iveerivrns e
the KEEN STUDENT( _ _ __ . __ __ _____ " |
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DEPENDABLE RADIO
SUPPLIES LTD.

122 TOTTENHAM STREET, LONDON, W.I.
(2 minutes Goodge Street Station.
Phone LANgham 7391/2
Callers welcome.

Opp. Heals in Tottenham Court Road.)
Hours of Business 9-6.
Terms: Cash with order or C.0.D.

POST OFFICE
RELAYS
TYPE 3,000

BUILT UP TO YOUR
REQUIREMENTS

Type 600 also available

COMPONENT PARTS ALL PLATED
Yokes, 3/- each. Top plates, 3d. each. Fixing Screws (with
Armatures, 9d. each. Bottom Plates, 3d. insulators), 2d. each.
Adjustable, 1/3 each. each. Buffer Blocks, éd.
Spindles, |- each. Armature Screws, each.

adjustable, 4d, each.
BUILD UPS CONTACTS COIL VALUES

Silver Platinum Single Twin
.. 13 — Upto 100 Ohms 3/- S/-
- 2/6 8/- wom 500 ., 4/~ 6/~
3/6 12/- s 00N 5/- 7/-
4/6 16/- . a SlGOA 6/6 8/6
. 6/6 24/ . ow 10,000 9/- =
. 8/6 32/- » o» 20,000, 14/~ o
ups to order; all .+ » 40,000 16/~ —
types of relays built to your .~ » 80,000 ,, to order

specification.

SIEMENS HIGH SPEED C/O RELAYS

*Slugged coils extra.

2504250 ohm Twin Coils 6/6 1,000+ 1, OOOOthTwlnCOI|S I0/6
850-+-850 ,, 8/6 1,700 41,7 7/6
G.E.C. MINIATURE SEALED RELAYS

No. Ohms Build Ups Voltage Price
2619248 670 4CJO 24 v, 1 2 6
Z530001 40 4CJO 6v. 17 6
Z530005 2 2C/O 1.3v. 12 6
Z530006 40 2CjO 6v. I5 0
Z530008 670 2C/O 24 v. 19 6
7530010 40 2 C/O 2K 7v. 17 6
7530014 2 1C/O 1.3v. 10 6
7530015 40 1 C/O 6v 12 6
Z530016 180 1 C/O 12v 19 6
7530018 2,500 1 C/O 48 v, £ 2 6
7530019 2CjO 2K 1.3v 14 6
7530020 2 4 CjO 1.3 v. 16 6
Z530021 2 2M 1.3v 10 6
7530022 2 IM IB 1.3v 12 6
7530023 2 2B 2M 13v 12 6
7530024 40 2M 6v. 12 6
Z530025 40 1M IB 6v 12 6
Z530026 40 2B 2M 6v 15 0
7530027 180 2M 12v. 17 6
7530028 180 1M IB 12 v 17 6
Z530030 670 24v. 17 6
Z530031 670 IM 1B 24 v, 17 6
7530034 2,500 1M 1B 48 v, € 2 6
Z530480 670 2B 2M 24 v. 19 6
7530430 5,000 2¢/O 48 v, € 9 6
7530429 2,500 2C/O 48 v. €l 2 6

S.T.C. MINIATURE SEALED RELAY
4184GD 700 2C 19

1/6 Post & Packing on all relays.

Send for lists
RY

ROTA

TRANSFORMERS
Delivery ex stock. Quotations on
application.
H.T. 3l H.T. 32
Input 1§.5 v, Input 1.5 v.
Output 250 Qutput 490
b v.at 120 mA. v. at 65 mA.

AS SUPPLIED TO GOVERNMENT DEPARTMENTS
AND LEADING MANUFACTURERS. NEW AND BOXED.

ROTARY TRANSFORMERS
Made by DELCO
TYPE |, 27/6. P. & P. 3/6.
TYPE 2, 37/6. P. & P, 3]6.
Type |. Dual voltage 12 or
24 v., input 265 v,, 120 mA,
output; 500 v., 26 mA. out-

put.

Type 2. 12 v,, input 275 v.
110 mA. output; 500 v., 50
mA. output.

Both types dual output. Made In US.A.

OTHER DYNAMOTORS IN STOCK, SEND FOR LIST

HIGHEST QUALITY—NEW LOW PRICES
Tubes s GUARANTEED

These sets are unequalled in value due to
huge purchase direct from source. They
are untested and are not guaranteed to be
iIn working order. CARR. ETC. 15/-.

12" — £3.19.
14" — £6.19.
17" — £9.19.

ALSO 12" 5 CH. TV’s 55/-

PM SPEAKERS g Mok
8- v 11 105 T5)
TRANSISTORS: stor 4/6

LF., LF. and QOutput up toc 800 kc/s.
48/- doz. WHITE SPOT. R.F. and LF,
2.5 Me/s., 8/6, €9/~ per dozen.
CO-AXIAL CABLE
Semi-air spaced, low loss. 50 yard drums
22/6, carr. 2/-. 6 drums 125/, carr. 5/-.

MOST MULLARD, 6 Months 12 Months 12 Months
::IhAﬂzT%AO'N cosg%z, REVACUUMED REGUNNED [NEW TYPES
scope, srmar, [9/10in. £2- 0-0 £3-10-0| ., ;.
"ggcé‘g’;;ﬁﬁ: 12in.  £2-10-0 £4-10-0| £4-10-0
P - 0 - 0 Mw 36/24
TN i |iah: 8- SO 45 048 SR
& U.S.A, guns used. |5/|7ln. £3-10-0 £5-15-0 Mw 43/64
NEW10K39). |21in.  £4-10-0 £6-15-0| £8-10-0
13 CHANNEL TV’s B.S.R. TAPE DECKS £9/10/-
TABLE MODELS, FAMOUS MAKES.| GiiLaRoCoNGUEST .. 86 15

4-SPEED RECORD PLAYERS

Latest Turutable, together with light-
weight Btaar Galaxy dual sapphire crystal
turnover pick-up head. Amazing value
(Plck-up only 19/-). £3/10/-. Carr. 3/-.
RECTIFIERS = Xgr Chereer)

= gelenium, full
wave bridge, 12 volt 3-4 amps, 9|8.
250 v. 80 mA., 5/-, BMI, 6/6; RM?, 8l=;
BRM3, 9/-; RBMd4, 15/8; RM5, 21/-;
14A86, 17/-; 14497, 23/- 144100, 25/-.

100 RESISTORS 7/-
100 CONDENSERS 10/~

A must. A well balanced sssortment of
mipiature silver mica and ceramic con-
densers. 3-10,000 PF. List value over £5.

ALL DRY PORTABLES

Famous 8tella shoulder strap, super polka
dot finish. Economy valves, lightweight.
Listed £13/2/6. Truly an unrepeatable
snlv £7/19/-. Manufacturers sealed car-

3o ECR30 15/-; 5FPT 12/6;
c R.T.’s EOR3S 57 VORM 130"

VALVES

BY RETURN OF POST
GUARANTEED 3 MONTHS
NEW LOW PRICES | (e on

024 5/6] BE8G  6/- | 20P1 11/8
1A7GT 12/6| AK8GT 11/- [ 20P3  12/6
1C5GT 11/6| 6K25 7/6 [ 20P4 17/~
1H5GT 9/9| 6L1 12/6 | 20P5  18/-

of any

114 3/9| 6L8 9/9 | 25A6G 8/~
INSGT 8/8|6L6G  7/8 | 25L6G  8/9
1R5 89| 6 9/- | 25L6GT 8/
184 8/9| 8L1 9/- 4G -
185 8/ | 6L19 /8| 278U  18/-
1T4 49| GLD20 8/6 | 30F5 7/

1 6| 6P25 /- | 20FL1 9/

384  6/6) 6Q7GT §/3 | 30PL1 10/6
3V4  8/6/€SA7  5/9| 35L6GT 9/-

5R4G.  11/-| 85G7 4/8 | 35W4  6/8
504G 5/6| 88H? 4/6 | 34Z4GT 6/-
BV4G  9/9| 6817 6/- | 50CDBG16/-
5Y3G  6/—| 68K7  5/3|50L6GT 9/8
5Y3GT 6/6| 6BL7GT 6/6 | 618PT 11/-
B8Z4G 8/6| 6BN7GT 4/8 | 80 6/6

6ABG  9/8| 8857 6/8 | 185BT 18/-
8AC7 4/3| BU4GT 10/6 | 807A 5/-

6AG5  4/3]6V6G_ 5/9 | BOTE 3/9
6AG? 8/8| 6VEGT 8/6 955 3/9
6AKS  6/9|8X4 8/- | 856 2/9

BAL5  3/9|8X5G  5/6 | 2060 3/8
6AMS 3/8| 6X5GT 6/6 | 9001 4=
3 7B6 9/8

6AT6  7/-| 7B7 73| ATP4 2/9
8AUS  8/6| 7C5 716 | AZS1  8/-

6BAL  6/- 7TH7 7/8 | B6b 4/9
6BE6  8/8) 787 8/6 C'BL31 28/3
6BG6G 12/6| 7Y4 76| CY31  9/9

6CH6  9/3| 12AH8 9/9 | DF91 5/-
6D6 4/9| 12ATé 7/9| DF%  8/3

g
=2
s
=
N
I
"
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8F14 $/6| 12J3GT 8/86 [ DK92 8/6
6F15 8/6| 12K7QT 8/~ | DK96 8/3
6HB 2/-| 12K8GT12/- | DL33  8/8
675G 2/9| 12Q7GT 6/- | DL35 11/8
6J5GT 3/9| 128K7 5/6 ( DL81  8/9
6J6 4/-| 125N7GT8/6 | DL92  6/8
8J7G 5/3| 1487 14/8 | DL84 7

6K6GT 6/6| 20D1 8/8
6K7G  2/3| 20F2 8/6
6K7GT 5/-(20L1 9/6

EA50
EABCS0 7/8
EAF42 8/6

109, DISCOUNT

in dozens),
FREE TRANSIT INSURANCE. All valves are new
or of fully guaranteed ex-Government or ex-equlp-
ment origin. Satisfaction or Money Back Guaran-

5ZAGT 11/-| 68Q7 6/3 | 80AV 4/8 | EC

6B8G  3/8 7C8 713 | B36 8/8 !

6, HE
6F6C  6/3| 12AU7 6/8 | DK32 15/3'

SPECIAL OFFER
TO PURCHASERS
81X VALVES marked in black type (15%
Post: 1 valve, 6d,; 2-11, 1/-.

goods if returned unuscd within 14 days.

EB34 18 EN31 16/- | T41 78
|EBM1  7/-1EY51 9/-|Ul4 8-
EBS1  3/9 SM.ALL 9/-(U18 88
EBC33 5/- |EY86 9/—|U22  6/9
EBC4l 8/6|EZ40 7/3| U24

EBC8l 7/9| Ez41 /6| U5  13/6
EBF80 8/6(EZS0 6/9| U2  12/-
EBF8Y 8/6 EZ81 73|U3l  8/3
EBL21 14/- | GTIC
EBL3] 18/- | Gz32 8/9(U35 8/
| EC52 /9| GZ34 12/6 | U7

ECC31 9/ | HABCS09/6(US0 /-
ECC32 4/- | HL41DD96 |U52  5/8
ECC34 9/- |[HVR2 7/6 U191 9/8
ECC35 6/9| KT33C 6/6 | U281  8/8

ECCEl 6/-| KT36 9/— U282 15/-
ECC82 8/6| ET44 9/6) U301l 14/-
ECC83 7/6 | KT45 8/6| U303 12/8

ECC84 8/0| KT61 9/-| U
5 8/ U3  11/-
ECF80 10/3 | KT81 14/~

U403  9/6

F82 9/9 | KTW61 5/6 | US0l 17/

| ECH21 14/- | KTW83 4/9 | UABCS0 8/9
ECH36 7/6 | ETZ83 5/3| UAF42 8/-
ECH42 8/8(MU13 8/-|UB41  8/-
ECHS1 8/3 | N37 n/-lUBcu 8/3
ECL80 s/s‘ms 15/~ | UBCEL 10/-

ECL82 10/-

6.

1 EF22 12/- | PABC8011/- | UBL2] 14/6
EF36  3/3| POC84 9

EF39 4/3| PCC85 0/3 | UQH4Z 8/6
EF40 13/8, PCC89 13/9 | UCHB1 9/-
EF41 8/9| PCF80 7/6| UCL82 11/3
EF42 7/6 | PCF82 8§/~ | UCL83 13/6
EF50-BR2/- | PCL82 9/3 | UF41  8/8

6BW6  8/8/10C1 11/~ | D63 1/6 | EF80-AMZ2/6 | PCL83 11/6 | UF42  7/9
6BW7 7/-110C2 13/6 | DA%  2/6 EF54 3/3| PCL84 9/8 UF80 9/-
6C4 3/6| 10F1 6/9 | DAC32 9/ EF80 5/9 | PEN25 4/6 | UF85  9/-
8CH 4/3| 10F9 10/3 | DAFS1 6/- EF85 7/-| PEN4b 7/3 | UF86 14/6
8C9 9/6| 10P13  9/6 | DAF96 8/3 EF&6 11/- | PEN46 5/3 | UF89 7/3
6CD6G 18/6| 10P14  9/6| DF33  8/9 | EFRS  8/- | PL33 9/- | UL41 78

| EF9]  8/9| PL36 12/- UL44 12/8
| EFg2 PL38 14/6 | UL48  9/9
EL32

EL33  9/-
EL3 g
EL37 11/6 | PL84 1Y-|UU7 8/8
ELS8 12/6 | PYS1 8/3| UYIN 11/-
El41 9;- PY32 u/- mul e/a

EL42 9 - | Uy
79- ;mso/:mls

EL84 8/-| PY8I
ELS1 4/9 | PY82

65
16 | EM34 8/86(PY83 8/- l X6 u/—
8J7GT  7/9| 19BG6G1S/- ‘ DL36 8/3- =

EMR0  9/3 | PZ30 X78 14/

EM81  8/3| R1§ 12/8 | X79 18/8
EMB4 9/9 | 5P41 2/8 | Y63 8/3
EMS85 10/8 | SP81 2/6 | Z688 718

List of 1000 Special Offers 6d.

TECHNICAL TRADING CO.

350-352 FRATTON ROAD, PORTSMOUTH
POST: 2 Ibs. 1/6, 4 Ibs. 2/-, 7lbs. 2/9, |5 ibs. 3/6.

Caliers always welcome.

No C.0.D.
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REGUNNED T.V. TUBES

Supplied from stock and despatched
by British Railways same day.
COMPLETE NEW GUNS fitted in
every tube and fully guaranteed for
TWELVE MONTHS.

Mullard Mazda
12in. ... £410 0 £5 00
l4in. ... £415 0 £ 10 0
15in. ... L €6 5 0
léin. ... £6 10 0 —
1Zin. ... £515 0 €6 0 0
2tin. .. £8 10 0 £810 O

Carr. & Ins. 10/-.

Other types available. Please contact.

J. P. WRIGHT

la Shotton Street,
Doncaster
Sole Distribution Agent
Phone: DON 2636 or 66252.

MALVYN ENGINEERING WORKS

e Enginieers o the Radio and Electronic Industries——

Manufacturers of : Chassis, Small
Pressings, Machined Components,
Wiring and Mechanical Assemblies,
to specification.
Single and Production Quan’ities.
7, CURRIE STREET, HERTFORD, HERTS.
Telephone : Hertford 2264

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.

lllustrated brochure and other information
will gladly be sent on request.

DEPT. “W.W.”

Oddie, Bradbury & CullLtd.,Southampton

Tel.: 55883 Cables: Fasteners, Southampton

ELECTRONIC ENGINEERING AUTHORN

The Technical Literature Division of E.M.I. Electronics Ltd. has a
number of vacancies for staff to be engaged on the preparation of
services handbooks, test specifications and technical reports. The
vacancies cover staff in the following categories:

(1) Engineering authors—senior and junior
(2) Test specification engineers
(3) Technical editors

Category (1) requires engineers who possess academic qualifications
to O.N.C. standard or above and who have gained experience in
design and/or maintenance of electronic equipment. Category (2)
requires engineers with similar technical training to the above, but
who have gained experience in test rooms or inspection departments
associated with the manufacture of electronic equipment.

Experience in the writing of technical documents is not essential
but senior posts in the above categories are available to applicants
with previous experience in this profession.

Category (3) requires applicants who have some rudimentary know-
ledge and would be capable of accepting draft technical reports and
processing the information into an acceptable literary standard and
format.

There is a wide choice of activity open to successful applicants with
one of the many teams of authors engaged on the production of
literature associated with ground radar, airborne radar, guided
weapons, computers and other electronic projects. There would be
freedom to transfer from one activity to another within the division,
with good prospects of promotion and salary adjustments com-
mensurate with the applicant’s increase in capability.

Please write giving full details and quoting Ref. EL/57/2 to:
Personnel Manager

E.M.I. ELECTRONICS LTD.
HAYES, MIDDLESEX

June, 1960

RADIO TECHNICIANS
IN
CIVIL AVIATION

Men aged 19 or over or interesting work
providing and maintaining aeronautical tele-
communications and electronic navigational
aids at aerodromes and radio stations in the
U.K. Fundamental knowledge of radic or
radar with some practical experience essen-
tial; training provided on special types of
equipment. Salary according to age and
station, approx. £670 at age 25 rising to £795.
Prospects of permanent pensionable posts.
Good opportunities for those who obtain
QO.N.C. in Elec. Eng. and certain C. and G.
Certificates for promotion to posts with
maximum salaries of £875, £1,035 and £1,260.
Apply to the Ministry of Aviation (ESBI/RT),
Berkeley Square House, London, W.I, or to
any Employment Exchange (quoting Order
No. Westminster 3552).

MORSE CODE TRAINING
Get your Radio Operator’s

IHkt

Licence the easy way!

CANDLER bhas taught MORSE
CODE by correspondence for
50 years.

On Land, Sea and in the Air and
in every Continent, you will find
first-class Radio Operators who have
learnt their profession or excelled as
Amateurs the CANDLER WAY.
Wn'fe_'for the Candler °' Book of
Facts *° without obligation and see for
yourself how fascinating the Candler
Method of teaching the Morse Code
can prove. You may if you wish pay
as you learn.

CANDLER SYSTEM CO.

(55W) 52b ABINGDON RD., LONDON, W.8
Candler System Co., Denver, Colorado, U.S.A.
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care
to
join
me?

‘“My name’s Garry Coxall and | am
working here with Pat Cracknell in the
inspection Department at Solartron’s
new factory at Farnborough.

| like it here. It’s an interesting job—after
all the Company makes over a hundred elec-
tronic instruments as well as exciting new
systems such as the Electronic Reading
Automaton, Computers and Radar Simula-
tors, so there isalways a good variety of work.

!t’s a fine Company to work for too—the pay
is good and | am on weekly staff working a
42-hour week. In a few years | shall have
three weeks holiday a year, and what is more
I get my average weekly earnings, including
the overtime | put in, as holiday pay. | come
into the Company's non-contributory Pen-
sion Scheme next year, and this also gives me
life assurance of 2% years' pay.

The factory | work in is brand new and later
this year will be doubled in size—this is the
way the Company grows, and this means for
me a good chance of promotion.

I am thinking of buying a house soon and
for:unately there are plenty of new estates in
the area.’

Solartron needs Test Engineers and Efec-
tronic Inspectors (male or female) and if you
are experienced in this work and want a new
really worthwhile job: Please write to Eric
Bull, Solartron Electronic Group Limited,
Farnborough, Hampshire. ‘

e
/
.
S&
1
e s

%N THE SOLARTRON ELECTRONIC GROUP LIMITED

PERSONAL CALL

Service Engineers required for the above
system which includes Transmitters and
transistorised receivers.

Training given to suitable applicants for
positions in our test department and in
the field.

Apply Personnel Department,

Multitone Electric Co. Ltd.

12-20 Underwood Street,
London, N.1. Telephone CLE 8022.

BRADFORD INSTITUTE OF TECHNOLOGY
Principal: E. G. Edwards, Ph.D., B.Sc.,, FR.ILC.
Applications are invited for the post 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 encour-
aged 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, Brad-
ford 7. HENRY PATTEN,

Clerk to the Governors
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RADIO AND TELEVISION
DEVELOPMENT ENGINEERS

Excellent opportunities exist for young men who have
sound experience in design and development of either
transistor radios or television receivers. ‘‘Supersonic’
is the trade name of Chassay Bros. (Put.) Ltd., of Bula-
wayo, Southern Rhodesia, who are the largest radio
manufacturers in Africa with an up-to-date plant, ex-
panding -markets and well-equipped Laboratory.

Bulawayo, with a European population of 50,000 is a
most modern and healthy city with good schools, enter-
tainment and sporting facilities. Ample accommodation
is available with domestic servants. The Victoria Falls.
Wankie Game Reserve and many other attractions are
within a few hours motoring distance of the city.

Applications are invited for both junior and senior
posts in the above categories. Junior salaries from
£1,200 to £1,600 per annum and senior salaries from
£1,650 to £2,000 per annum, plus an annual bonus and
thirty days annual leave. Paid passages for successful
applicants and family. All applications must state
nationality, age, marital status and number of children
and include the fullest details of experience and qualifi-
cations, with names of referees. Post by air mail and
address to:—

THE CHIEF ENGINEER,
CHASSAY BROS. (PUT.), LTD,,
P.O. Box 8096, Belmont, Bulawayo, S. Rhodesia.

Brochure giving details of Chassay Bros. and the City
of Bulawayo, will be sent to applicants. .

Second, revised edition of a

comprehensive appraisal by international
experts on one of the most

important plastics materials.

POLYTHENE

THE TECHNOLOGY AND USES OF ETHYLENE POLYMERS

Edited by
A. Renfrew, Director ICI Plastics Division
Phillip Morgan, Editor ‘“ British Plastics”

Acknowledged to be the standard, authoritative text book
in its field, this new edition has been virtually rewritten
with added chapters to keep up-to-date with the new
developments in polythene manufacture and applications.

Experts from the United States, Germany and Great
Britain have contributed to this authoritative book for
technologists in the plastics industry and other industries
where polythene is used.

If required the book may be had on 14 days’ approval.
165s. net by post 167s. Over 780pp. 4+ 93 art plates.

from leading booksellers.

A ¢ British Plastics’ book published by Iliffe & Sons Ltd.

DORSET HOUSE STAMFORD STREET LONDON S.E.l

CALIFORNIA, U.S.A.
CALLING !

LENKURT

ELECTRIC COMPANY, INC.

.. . a leading manufacturer of telephone carrier
and microwave radio equipment is pleased to
announce several outstanding positions avail-
able now!

British citizens are invited to send résumés
in the following fields:

% MICROWAVE RADIO DESIGN

% CRYSTAL FILTER DESIGN

% TELEPHONE CARRIER DESIGN
Inquiries for these and other Communications
Engineering positions will be given immediate

attention (and processed in strictest confi-
dence).

Direct inquiries to:
E. Jack Shannahan,
Employment Manager,
LENKURT ELECTRIC COMPANY, Inc.,
1105 County Road,
San Carlos, California.

JunEg, 1960

TRANSFORMER
DESIGN

A vacancy exists for a man with design
experience of small power transformers in
the range 10-250 V.A. suitable for use in
the Company’s products.

Knowledge of specifications relevant to-
Service requirements and the ability to
design for transistor applications would
be an advantage.

The designer would be required to work in
close liaison with Production sections with
emphasis on fully practical and economic
designs.

Apply to Marconi Instruments, C/O
C.P.S.,, Marconi House, Strand,
London, W.C.2, quoting reference
W.W. 2970P.
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ELECTRONIC SERVICE
ENGINEER

required by

KODAK LIMITED

to travel anywhere in this country
in order to assist in the installation
and maintenance of electronic equip-
ment. This post will be located at the
Harrow factory but will transfer to
the Stevenage factory approximately
October 1960. Sound knowledge of
electro mechanical devices and elec-
tronic theory equivalent to at least
Inter City and Guilds standard is
esgential.  Excellent salary. The
Company operates non-contributory
sickness and pension plans and a part
contributory life insurance scheme,

Please write for application form to:
‘MEN’S PERSONNEL DEPARTMENT,
KODAK LIMITED (FACTORIES),
WEALDSTONE, HARROW, MIDDX.

THE DE HAVILLAND
AIRCRAFT COMPANY LIMITED

BROUGHTON, CHESTER

have a vacancy foran

ENGINEER
in their

RADIO TEST OVERHAUL
INSTALLATION DEPARTMENT

Candidates must have had recent experience
of this type of work on Civll or Military
equipment. Write stating age, experience
and present salary to the Personne! Manager.

UNITED KINGDOM
ATOMIC ENERGY
AUTHORITY

A.E.R.E. Harwell

Vacancies for
instrument Mechanics

With good electro/mechanical or electronic instrument
experience. Interesting and high quality type of work in
congenial surroundings. Vacancies also exist at the new
establishment nearby at Culham and the National
Institute for Research in Nuclear Science and applicants
will be considered for all three establishments should
they so wish.

Married men will be eligible for housing if living out-
side the Harwell Transport Area.

Please write for further information and application
forms to

INDUSTRIAL RECRUITMENT OFFICER,
A.E.R.E. Harwell,
Didcot, Berks.

UNICAM INSTRUMENTS LTD.

This company specialises in the
production of high quality optical
instruments for use in spectrum
analysis and has an international
reputation as a leader in this field.
At all stages of manufacture the
best standards of workmanship are
needed.

We have vacancies for men with
electronic experience for testing.
Radar and radio technicians with
fault finding experience would be
suitable.

If you have the kind of background
which you think would fit you for
this interesting work in a pleasant
University City, please let us have
full details of your qualifications
and experience,

Write to:—
The Works Manager,
Unicam Instruments Ltd.,

Arbury Works, Cambridge
quoting reference E.S.26.

Southampton County Borough STERN RADIO “M"'ED

Education Committee
Southampton Technical College 109 & 115, FLEET ST., E.C4
have vacancies for

COMMUNICATION ENGINEERING AND
ELECTRONICS TWO RADIO ENGINEERS

. e Applicants must be experienced and
;ré‘leersE l:c:lrx‘rc:i %Kglrlsl?e}m .3;5 coui's’; possess sound technical knowledge.
in Communication Engineering and Good wages are offered plus Bonus

Electronics, leading to a College and Staff Pension Scheme. Half-day
Diploma. The Final Examinations are Saturd
assessed by the British Institution of on oaturday.

Radio Engineers for exemption from

their Graduateship Examination. Details Phone FLEET STREET 5812
of the course, fees, etc., from the or call at 109, Fleet Street
Registrar, Southampton Technical Col- (at Ludgate Circus, close to

lege, St. Mary Street, Southampton. Blackfriars Station).




168 WIRELESS WORLD

Jung, 1960

UNITED KINGDOM ATOMIC ENERGY AUTHORITY
PRODUCTION GROUP
INSTRUMENT MECHANICS

Windscale and Calder Works, and Chapelcross Works require experi-
enced 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 Courses in Specialised Techniques
are provided for successful applicants having suitable Instrumentation
background.

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.

Applications to:

Works Labour Manager, Windscale and Calder Works, Sellafield,
Seascale, Cumberland

or

Works Labour Manager, Chapelcross Works, Annan,
Dumfriesshire, Scotland.

SENIOR DEVELOPMENT ENGINEERS

With practical experience in the de-

sign and development of one or more

of the following:

% Magnetic recording circuitry.

% Audio amplifiers.

% Test instruments in the audio
and ultrasonic frequency range.

Y Small electro-mechanical devices.

% High quality tape transport mech-
anisms for multi-channel recorders.

Applicants should be qualified to at

least H.N.C. standard and have at

least 5 years’ experience in one or

more of the above.

JUNIOR DEVELOPMENT ENGINEERS

Av least one year’s experience in
Electronics is required.

Please apply in writing giving ful
particulars of experience, qualifications
and genmeral, and technical education.

The posts offer much scope for origin.
ality and initiative in a small but
rapidly expanding organisation.

P.A.MARRIOTT & CO. LTD.,
SUNLEIGH WORKS, SUNLEIGH ROAD,
ALPERTON, MIDDLESEX.

ELECTRONIC TESTERS

BOURNEMOUTH MUNICIPAL COLLEGE OF VACANCIES IN GOVERNMENT SERVICE

fully experienced, required for testing
VHF Radiotelephone or telegraph equip-
ment. Interesting work using own
initiative with advanced techniques,
pleasant working conditions in attractive
country district. Apply with details of
experience and remuneration expected to
the Personnel Officer,

. & E. (Bridgnorth) Ltd.,

Bridgnorth, Shropshire.

TECHNOLOGY AND COMMERCE

Full-time and Part-time Courses for the
INSTITUTION OF ELECTRICAL
NEERS

ENGI R
PART III EXAMINATIONS

are due to commence in September 1960. Details and appli~
catlon forms may be obtained from the Principal, Bourne-

mouth Municipal College of Technology and Commere
Lansdowne, Bournemouth, Early application is advissl

A number of male vacancies offering good
career prospects, exist for:—

RADIO OPERATORS
Write giving details of Education,
Qualifications and Experience to:—
Personnel Officer (3/R),
G.CH.Q. (FOREIGN OFFICE),
53, Clarence Street,
Cheltenham, Glos.

TECHNICIANS

required by

THE ATOMIC WEAPONS RESEARCH ESTABLISHMENT,
ALDERMASTON, BERKSHIRE

To be responsible to an Engineer for interpreting his instructions for the
development, manufacture and test of a wide variety of electronic equipment.
These posts require a very high degree of individual skill.

Applicants should have served a recognised apprenticeship or have had equiva-
lent training, Experience of electronic development work is essential and a wide

knowledge of associated measuring techniques is very desirable. Candidates
should have an O.N.C. or equivalent qualification.

SALARY : £925 (at age 30 or over)—£1,105

Superannuation Scheme. A house, or substantial assistance with house purchase,
will become available for married officers living beyond daily travelling distance.

Please write for application form to the Senior Recruitment Officer at above
address, quoting reference No. A2423/45.

| SURPLUS TO REQUIREMENTS |

B

| 4 valve AC/DC radio receiver chassis.

Complete with valves (Mullard), high
sensitivity 77 by 4” loudspeaker and
ferrite rod aerial.

Waveband cover 190-550 metres.
2.5 watts output.

Brand new and unused. Completely
tested and aligned.

Price:— £5-15-6 or C.O.D.
£5-17-2. Tax Paid.

BEAUMONT

(TELEVISION) LTD.
1 WOOD ST., BRIGHOUSE, YORKS,
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THE AUSTIN MOTOR
GOMPANY LIMITED

offer opportunities -for versatile
young

ELECTRONIC ENGINEERS

7 and require
Electrical/Electronic = Mainten-
ance Engineers for Electronic
Data Processing Equipment.
Both Valve and Transistor Tech-
niques as well as Magnetic
Drums and Cores are involved
with a variety of input and
output equipment.

Only young men aged between
22 and 30 in possession of
H.N.C. in Electronic or Electrical
Engineering including Electron-
ics are invited to apply.

The positions are permanent
and the prospects excellent. The
company offers a five-day week
and membership of its Pension
and Life Assurance Scheme.

Applications by letter giving
comprehensive details should
be marked ¢ Electronics” and
addressed to:—

Personnel Department,
Austin Motor Co. Ltd.,
Longbridge,
Birmingham 31

RESEARCH & CONTROL INSTRUMENTS LTD.

TECHNICAL AUTHOR

A vacancy exists in a progressive and expanding organisation
for a Technical Author to assist in the preparation of des-
criptive advertising material and ultimately to assume respon-
sibility for editing a house journal with a top-level professional
readership.

Applicants should be of B.Sc. standard with a good back-
ground of electronics and basic physics. The ability to
write in clear concise English is essential.

The position is one that offers scope for initiative and carries
an attractive salary. Contributory Pension Scheme. Please
write with all details to the

Employment Officer,
Instrument House,
207 Kings Cross Road, W.C.1.
quoting ref. 419.

THE UNIVERSITY OF MANCHESTER
Department of Astronomy

A programme of Iunar and
planetary research at present in
progress in the above Department
will shortly be considerably ex-
panded creating a vacancy for an
Electronics Technician.

Applicants should be capable of
constructing and designing elec-
tronic apparatus of unconventional
types as applied to astronomical
observation.

- Applications should be addressed
to the Professor of Astronomy, The
University of Manchester, Oxford
Road, Manchester 13.

SIMULATOR
ENGINEER

at Training Unit, Heston to maintain,
overhaul and carty out minor development
work on electronic flight simulators which
utilise D.C. analogue computation, servo
mechanisms, instruments, mechanical and
hydraulic devices Applicants should have
completed an apprenticeship, possess ONC
(Electrical) or equivalent and be experienced
in the maintenance of electronic equipment.
A knowledge of the principles of flight and
aircraft systems desirable.  Shift work.
Salary £16.9.6—£19.6.6 plus shift pay.
Write to Senior Personnel Officer (E. & S.)
Flight Operations _Department, British
European Airways, Bealine House, Ruislip,
Middlesex.

ASSISTANT

Chief Engineer

required for the Test Equipment Department
of The Plessey Group of Companies.

Candidates, preferably with previous experience on test gear, will
be expected to take charge of the Development Section, give
technical guidance and control to the Maintenance and Calibra-
tion Sections, liaise with Production Departments and labora-
tories on new projects, and estimate costs.

The selected applicant will be expected to handle the design or
supply of test equipment over the range D.C. to 400 Mc/s. on
commercial radio and TV, private venture and Ministry projects.

At least 15 years’ experience in the electronics and radio industry
is desirable, together with City and Guilds final certificate in
communications, H.N.C. or equivalent qualifications.

This vacancy presents excellent opportunities for a man with
initiative and ability. Attractive salary.

Please reply giving full details to the Personnel Manager,

THE PLESSEY COMPANY LIMITED,
VICARAGE LANE; ILFORD, ESSEX.
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70 AMBITIOUS ENGINEERS

= THE LATEST EDITION OF ENGINEERING OPPORTUNITIES

Have you sent for your copy?

ENGINEERING OPPORTUNITIES
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
Home Study Courses in all branches of
Engineering. This unique book also gives
full details of the Practical Radio & Elec-
tronics Courses, administered by our
Specialist Electronics Training Division—
the B.I.E.T. School of Electronics, explains
the benefits of our Employment Dept. and
shows you how to qualify for five years

WHICH 1S YOUR
PET SUBJECT ?

Mechanical Eng.,
Electrical Eng.,
Clvil Engineering,
Radlo Englneering,
Automobile Eng.,
Aeronautical Eng.,
Production Eng.,
Bullding, Plastics,
Draughtsmanship,
Television, etc.

GET SOME
LETTERS AFTER
YOUR NAME!

pRI\GT\GI\\.
EQUIPMENT

Basic Practical and Theore-
tic Courses for beginners in
Radio, T.V., Electronics, Etc.,
A.M.Brit.L.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

INCLUDING
TOOLS!

The specialist Elec-

tronics Division of
B.I.E.T.(incorporat- &

ing E.M.I. Institutes)
NOW offers you a
real laboratory train-

ing at home with e

practical equipment.
Ask for details.

B.I.E.T.
SCHOOL OF
ELECTRONICS

promotion in one year. “~M-'&M%°2-E- POST COUPON NOW 7
: g Please send me your FREE 156-page
“ENGINEERING OPPORTUNITIES”

(Write if you prefer not to cut page)

We definitely Guarantee A
¢¢NO PASS — NO FEE” AFRAes.

Whatever your age or experience, you cannot afford A.M.Brit.l.R.E.

to miss reading this famous book. If you are City & Guilds NAME
earning less than [f20 a week, send for your | Gen. Cert.of Education

copy of “ENGINEERING OPPORTUNITIES" Etc., etc. ADDRESS
today—FREE.

BRITISH INSTITUTE OF ENGINEERING
TECHNOLOGY (incorporating E.M.I. Institutes)
(Dept. SE/22 ), 29 Wright’s Lane, London, W.8

THE B.I.E.T.

SUBJECT OR EXAM
THAT INTERESTS ME ---oooeor

IS THE LEADING ORGANISATION OF ITS KIND IN THE WORL

EEEEENEEEE
M SR EEENEEBEE

ELECTRONIC COMPUTERS

A number of interesting vacancies have arisen for Installation Engineers for work in connection
with data transmission systems. The appointments call for a practical knowledge of pulse tech-
niques and some experience with transistors would be a distinct advantage. The vacancies will
be of particular interest to ex-R.A.F. Ground Radar fitters (c) and (R), Air Radar Fitters and
Radar Mechanics of N.C.O. status.

A vacancy also exists for a Supervisor to assist in proving the above equipment. A similar grade
of technical knowledge is necessary but the vacancy would be suitable for a more senior man.
Experience with A.I.S. or LE.M.E. would be valuable.

Both grades will have the opportunity for travel in this country to the sites at which
the equipment is to be installed.

These appointments will carry salaries fully commensurate with experience, with the benefit of
Staff Pension and Dependants’ Insurance Schemes.

Forms of application can be obtained from T. J. Lunt, Staff Manager, Ferranti Limited, Hollin-
wood, Lancs. Please quote ref.: KLD.
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Hawker Siddeley Aviation

LIMITED

Senior vacancies exist in the Electronics Department at the Chadderton Factory
of A. V. ROE & CO. LTD. These vacancies occur as an outcome of advanced
work on development and application of Analogue Computers.

Candidates must have a Degree in Physics or Electrical Engineering or profes-
sional qualifications in Electrical Engineering and preferably have had experience
in one or more of the following fields:—

(a) Analogue Computer Systems
(b) D.C. Amplifiers
(c) Servo Systems
(d) Transistor Circuits

meesesnsscNsanEnes
Passssessssnsassswsi®

P EPUS NP AU RN NSO SRR E RN SRR NSRRI NN TR ENRTRONSERERRROORES
The Company has a long history of success with Analogue Computers and s
constantly seeking new applications and improved designs. The laboratory
is equipped with up to date instrumentation and every opportunity exists for
exercising individual initiative.

Applications quoting Ref. R.115|W should be addressed to:—
The Personnel Manager,

A. V. ROE & CO. LIMITED,

Greengate, Middleton, Manchester.

060 ¢ 000000 00

GUIDED WEAPONS

A. V. ROE & CO. L.TD. have vacancies for

ELECTRONIC and MECHANICAL ENGINEERS,
and TECHNICIANS

in the Instrument Research Department of their Weapons
Research Division, as follows :—

1. SENIOR ENGINEERS

(a) for circuitry design on simulators.

(b) for circuitry design on digital computers with special knowledge
of transistor circuitry.

(¢) Mechanical aspects of instrument design.

2. JUNIOR ENGINEERS

to assist in the above projects.

3. TECHNICIANS

to assist in design development and to take maintenance responsibilities
on existing machines.

Qualifications: Applicants for positions 1 and 2 should possess a Degree or
Higher National Certificate and have had experience in the design of electronic
or mechanical instrumentation,

The Division is situated in rural Cheshire on main bus routes, close to housing
and shops and within easy reach of the Derbyshire hills. There are excellent
canteen facilities and a Hawker Siddeley Group superannuation scheme.

Applications, quoting Ref. No. R.114/W should be sent to:

POST 1I: POSTS 2 & 3:
The Chief Engineer, The Personnel Manager,
Woodford Aerodrome, A. V. ROE & CO. LTD,,
Cheshire. Greengate, Middleton, Manchester.

SOUTHERN RADIO’S
v SPECIAL BARGAINS v

TRANSMITTER - RECEIVER
TYPE 38 MK Ul

*WALKIE-TALKIE

Complete in Metal Carrying Case, 9in. X
6%in. X 4in. Weight élb. Frequency 7.3 to
9 Mcfs. Five valves, £1/2/6. Post paid.

These TX-Rs are in NEW CONDITION, but owing
to demand they ore not tested by us and carry no
guarantee, but should prove SERVICEABLE.
ATTACHMENTS for Type ‘38 Trans-
receivers. ALL BRAND NEW. Headphones
15/6; Throat Microphones 4/6; Junction Boxes
2/6; Aerials, No. | 2/6; No. 2 5/-; Webbing
4/-; Haversacks 5/-; Valves—A.R.P. 12 4/6;
AT.P4 3/6; Set of FIVE VALVES 19/- the set.
SPECIAL OFFER No. 2:

*438," as above, complete with set of external

attachments, 42/6, post paid.

SPECIAL OFFER No. 3:
Transmitter-Receiver *“38" Mk, WIl. Brand
new with complete set of external attachments
including Webbing, Haversacks and Valves
57/6 post paid. Fully guaranteed.

CONDENSERS. 100 assorted Mica; Tubular,

etc,, 15/-. NEW.,

CONTACTOR TIME SWITCHES. 2 im-

pulses per sec., in case, 11/6.

REMOTE CONTACTOR. For use with

above, 7/6.

LUFBRA HOLE CUTTERS. Adjustable }in.

to 3iin. For Metal, Plastics, etc., 7/~

MAGNETS. Strong Bar type, 2X fin., 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

F.T.243. 2-pin 4in. spacing. Frequencies be-

tween 5,675 kecfs. and 8,650 ke/s. (F.T.243), 20

Mc/fs. and 38.8 Mc/s. (F.T. 241, 54th Harmonic),

4/- each. ALL BRAND NEW. TWELVE ASSOR-

TED CRYSTALS, 45/-. Holders for both types,

1/- each. Customers ordering 12 crystals can be

supplied with lists of frequencles available for

their choice.

RECORDING BLANKS. Brand new. ‘ Emi-

disc.”” Ready for cutting. 13in. 6/- each or 15

complete in metal case £4.

RESISTANCES. 100 assorted useful values.

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/-.

STAR IDENTIFIERS. Type | A-N Covers

both Hemispheres, 5/6.

T1154 TRANSMITTERS. Complete in transit

case. New condition, £2/5/-.

TEST METERS D.C. PORTABLE 0-5000

ohms 0-6mA 0-1.5+ and 3v. In case 3}in X 3fin

X 2%in.  Voltage range can easily be extended by

addition of resistances to suit individual require-

ments. BRAND NEW, 12f6.

ATTACHMENTS for 18" Transreceivers,

ALL BRAND NEW. Headphones 15/6; Hand

;‘Iicrcphcne 12/6; Aerials 5/=; Set of 6 Valves

0,

TRANSPARENT MAP CASES.  Plastic
14in.x 103in. ideal for Maps, Display, etc.. 5/6.
Past or carr. extra. Full list Radio Books, etc., 3d,

SOUTHERN RADID SUPPLY, LTD.

11, LITTLE NEWPORT STREET,
LONDON, W.C.2. GERrard 6653
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ENGLISH ELECTRIC

AVIATION LIMITED

GUIDED WEAPONS DIVISION
STEVENAGE, HERTS.

LECTURING STAFF

The rapid progress taking place in the guided missile industry necessitates an expansion of our
training scheme to ensure that young engineers are made aware of recent developments and that
the Armed Services are appropriately trained on the equipment now being designed.

A need has arisen for extra staff to support the training programme in the Guided Weapons

Division. The vacancies are of two types,. viz.:
(1) Lecturers to prepare and deliver lectures on the Company’s weapon systems;

(2) Lecturers to develop technical training for members of existing staff, new graduates,
and existing apprentices, and follow up research investigations.

Practical work is linked with both types of activity and for this adequate facilities and support
staff exists.

The work is associated with radar, electronic and control systems and applicants should be appro-
priately qualified. Previous lecturing experience is not essential.

These appointments could be of interest to existing technical college staff who are interested in
gaining industrial experience and to engineers who have an interest in training but wish to retain
close contact with industrial development.

ASSISTANCE WITH HOUSING AND REMOVAL EXPENSES MAY BE GIVEN
Please write in confidence to Dr. D. A. Layne, c/o Dept., C.P.S., Marconi House, 336/7 Strands
London, W.C.2, quoting reference WW 1391R.

~r

UNITED COMPONENTS LTD.

Design and Manufacturing Organisation
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.

f ST T

THE M.0. VALVE COMPANY LTD.

o DESIGN DRAUGHTSMEN

For work on
‘ v JIG AND TOOL DESIGN
Y¢ VALVE DESIGN
’ Ye PLANT DESIGN

o ENGINEERS « TECHNICIANS

For work on
v CIRCUIT APPLICATIONS ENGINEERING
Ye TEST EQUIPMENT
Y¢ MICROWAVE DEVICES

i

Applicants should have a sound technical background, and be
interested in work which may produce demanding problems,
but which offers variety and scope for initiative and hard work.

Please write, referring to the vacancy which particularly interests
you, and giving details of age and experience to:

GE/C PERSONNEL OFFICER
M.0. VALVE COMPANY LTD.
BROOK GREEN, HAMMERSMITH, W.6

A DR AR TR O£

2

TR )

‘ Invites applications, from suitably qualified staff, for the following:

MR TOEDDOORER DAL EEODRERLOOREE AR ODUEA NN EROERNRO R T  neee

AL L TSROSO Y A e ST RS TR sz
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LIMITED

A. V. ROE & CO. LIMITED
engineering research division

The above Division urgently requires
TWO QUALIFIED ELECTRONIC ENGINEERS

to join a team engaged on the design and development of specialised equipment.
Acceptable qualifications include a degree, H.N.C. or equivalent. Experience
in any of the following fields would be advantageous:

Closed Loop Control Systems.

Data Processing Equipment.

Strain Gauge Instrumentation.

Vibration Test Equipment.

Transistor Circuitry Design.

L.F. and D.C. Amplifier Design.
/'I'pplican'om in writing quoting reference No. ERDIR.132/W. should be made to
tne;

Personnel Manager,
A. V. ROE & CO. LIMITED,
Greengate, Middleton, Manchester.

THE DE HAVILLAND ENGINE COMPANY LIMITED

invites applications for the following vacancy

ASSISTANT ELECTRICAL ENGINEER

to carry out supervision of wiring of prototype installations and
general electrical development work for experimental nuclear reactor
projects. Some years of practical experience of general wiring
installation work is essential and some technical background would
be an advantage.

Applications, giving full particulars of experience, and quoting
ref. SC 954, should be addressed to:

The Personnel Officer,
The de Havilland Engine Company Limited,
Stag Lane, EDGWARE, Middlesex.

GBANADA TV have a vacancy for a

KEY POSITION
in the

ENGINEERING DIVISION

at their Manchester

TV CENTRE

Applicants must have had wide operational experience in all aspects
of television engineering in both the technical and administrative
fields.

Applicants should write, giving full details of age, qualifications,
experience, in confidence, to Norman Price, Personnel Manager,
Granada TV Network Limited, Manchester 3.

High Quality
Attractive Price

The Origin S -1 silicon diode is all
welded, hermetically sealed, high
temperature proof and medium cur-
rent diffused type silicon junction
rectifier, designed to operate
against ambient temperatures in
the range of —65°C to 150°C.
This series of diodes is particularly
designed to be used in television
set, and has the following important

merits.

RATINGS :
1. P LV.(—65"C~+150°C)
S—1lo 400
S—1b 600
SIES 1c) 11800
2. Average Rectified Current
(ot 50°C) 750 mA
3. Surge Current,
(for 1 cycle) 15A
CHARACTERISTICS :
4. Average Forward Voltoge Drop
(ot 500 mA) 1.2V
5. Reverse Leakage Current
(at P. 1LV 10uA,

TOYO TRADING
CO., LTD.

P. O. BOX

NO. 999 CENTRAL TOKYO JAPAN
NO. 2, 1-CHOME, HONGOKU-CHO,
NIHONBASHI, CHUO-KU, TOKYO
CABLE ADDRESS

“*SHININGEAST'’' TOKYO JAPAN

Catalogue on Request
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MARCONI TYPE TF-835A VIDEO
OSCILLATORS

Frequency Range 23 ofs. to 5 m«/s. for sinewave output
and 50 cfs. to 150 ke/s. for squarewave output, covered
in two bands; max. output 1 W. into 10000 sinewave
and 30 V. peak squarewave. Distortion better than 3%
at full power. Fully calibrated attenuator. Mains
operation.

PRICE, fully rebuilt to the original specification mg

CT-49 ABSORPTION
AUDIO FREQUENCY METER
Variable Capacitor tuned L-C Resonant Clrcuit. Detector
and Valve Vol ter B i

tage.
indicator. Range 450 ¢/s. to 22.0 ke/s. in four directly
calibrated bands. Power required: dry batteries 1.5 V.

and 22.5 V.
£22 0 0
B0

PRICE, fully overhauled and guaranteed
Packing and carriage

MARCONI| PRECISION HETERODYNE

SPECIAL UHF AND EHF RECEIVERS

AN/APR-4 Search Receivers. Frequency Range 40 to
2,000 mecfs. Panoramic Adaptors type RDO available.
AN/ARP-B SBcarch Receivers. 1,000-6,000 mc/s.
R-1294 Receivers, 500-3,000 mc/s.

R-1819 Recelvers, 1,350-5,000 mc/s.

Prices and details on application.

INSULATION TESTERS

EVERSHED SERIES 1 MEGGER [NSULATION
TESTERS. 500 volts, 40 megohms, secondhand, fully
overhauled and guaranteed 00
Packing and carriage = 5 0
EVERSHED BERIES 2 BRIDGE MEGGERS, 500
volts, 100 megohms, with built-in four decade resistance
box and ratio arms of .01-.1-1.0-10-100; Selector for

Bridge, Megohms and Varley measurements. Unused
and fully guaranteed P £ 00
Packing and carriage £ 0 0

EVERSHED SERIES 2 MEGGER INSULATION
TESTERS, 1,000 volts. 200 megohms in leather cases,
brand mew . ...........cciiiiiiienians 00
Packing and carrfage ................ 15 0

MARCONI TYPE TF-373D IMPEDANCE
BRIDGES

‘“s” BAND AND “ X ” BAND SIGNAL
GENERATORS

TS-14, 3,200-3,370 meofs.; Power Measuring Range
20-200 mW.; R.F. output puised at variable width, phase
and repetition rate. Fully overhauled and guaranteed.

£85 O
T8-13, 9305-0445 me/s.; R.F. outpat C.W. or pulsed at
variable width, phase and repetition rate. Peak pulsed
power output 50 uW. Fully overhauled and guaranteed.

115 0 0
Packingand carriage .............c...0 £ 0 0

PEN RECORDERS

EVERSHED SINGLE PEN, SWITCHBOARD PATTERN.
Centre Zero 2.5-0-2.5 mA. D.C., 6in. Chart; Synchronous
Chart Drive, 230 V. A.C, at 3in. per minute.

Fully overhauled and guaranteed ...... £50 0 0

EVERSHED TWIN PEN SWITCHBOARD PATTERN.
5 mA. C. each movement; 6in. rt; Synchronous
Chart Drive, 230 V. A.C. at {in. per minute.

Fully overhauled and guaranteed ...... £65 0 0O

ELLIOTT SINGLE PEN SWITCHBOARD PATTERN.
5 mA. D.C.,, 6in. Chart, Synchronous Chart Drive 230 V-
AC. at 3in. per minute.

Fully overhauled and guaranteed ...... £50 0 O

WAVEMETER TYPE TF-783

Range 3 to 15 mc/s. on fundamentals, extendable to at
least 30 me/s. by using harmonics. Accuracy better than
0.005%. Crystal reference oscillator giving check points
every 20 and 200 kcfs. Mains operatlon.

PRICE, fully overhauled and guaranteed, £75. Packing
and carriage, £1.

1,000 ¢/s. Impedance Bridge giving the following ranges*
5§ to 100H; B pF. to 100uF,; 0.05Q to 1 megohm;
“Q"'—.1 to 100; Condenser Loss—.001 to 1.0; A
4+1% execept extreme of ranges for C, L, R.
Supplies: 200-250 V., 40-100¢/s.

PRICE, fully overhauled to the original specigggﬂon and

guaranteed ..
Packing and £1 0 0

Other ranges and speeds can be supplied if required.

Boyey MAGNETRONS

4350, 9,345-9,408 me/s.; heater 7-13 V,; Peak anode
volts 22 kV.; Peak output power 225 kW. Forced air
coollng  ..i.oiiLaiiiiane 56006000 £35 0 0
5730, 378 mcfs., 2.2 V. heater, peak anode voits 2.5 kV.;
Peak output 150 W. Liquid cooled .... £2 0 0

CINTEL R-C OSCILLATOR AND ARcEE NaEel LR EE RRAT
M
AUTOMATIC FREQUENCY MONITOR
FREQUENCY OSCILLATORS
TF195L4, 50 ¢/s.-150 ke/s.; Max. output 2 W.. Cali-
brated Attenuator 3uV-3 V. Fully overhauled to the
original specification and guaranted £65 0 O
TF-195M5, 50c/s., 0-200 kefs. ; Max. output 2 W.;
Calibrated Attenuator 1uV.-10V,; Fully overhauled to
the original specification and guaranteed £75 0 0
Packing and carriage .. .............. £ 10 0

Charges for packing and delivery are quoted for England, Scotland and Wales only.

Z. & 1. AERO SERVICES LTD.
14 South Wharf Road, London, W.2. Telephone: AMBassador 01512

Oscillator output from 10 efs. to 100 kefs. with an accur-
acy of 40.5%. Automatic Frequency Monitor will
count the actual oscillations within a pre-set period
of time, viz.: 0.1, 1 or 10 sec. displaying the result on
five digital meters. Basie accuracy of the counter is
005%. Mains operation.

PRICE, fully overhauled and guaranteed, £220.

Packing and carriage £5.

VARIACS

General Electric “ Variac” or Superior Electric Co.
** Powerstat ’* Varlable Auto-transformers. Input 230 V.
Output from 0,to 270 V. Max, Current 9 Amps. Rating
2kVA. New and guaranteed .. £15 0 0
Packing and carrlage

ELECTRICAL & WIRELESS SUPPI.Y_CO. '

There are vacancies in a Division of a large ENGINEERING
69, CHU'}:‘i’!"‘le:‘:o&réw’l"coos,séﬁgﬁI:'GR:"\':‘GHAM 13 Company located in the South Midlands for the following:—

Suppliers of American Wireless Communication Equipment for Aircraft SENIOR APPLICATIONS ENGINEER to dcchPp an
such as BENDIX V.O.R. Type MN-85 VHF 280 crystal-controlled existing section engaged in the application to customers’ needs
channels radio system incorporating both navigation and communication of new types of electronic material such as semi-conductors,
facilities operating in the frequency range of 108, 0 to 135, 9 mc/s. magneu% “&?teglals’ C'eramlctg, lo&ided rubbers, etc. ex-
RCA Type T10A Signal Generator. Fre- e LT R D
queney range 370 to 560 me/s. Direct calibra- DE'VELOPMENT. ENGINEER for the development and
tion, Accuracy 1%. Output voltage 12V to 90 testing of electronic components. A knowledge of electro-
‘mV. Output impedance 50 ohms. Iytic capacitors or semi-conductor devices would be advan-
TCS Remote Control Units Type 23270A. COBEER | JFENHE, vl et it )
TS-98AP Voltage Dividers. SPECTROGRAPHIC CHEMIST. An experienced man,
AMERICAN AIRCRAFT CAMERAS preferably a Graduate, is required for general chemical analysis.

FAIRCHILD Types K24, K22, K20, TECHNUICAL ASSISTANTS for the servicing and modifica-
K19B, KI17B, K8A-B and GUN tion of electronic test and control equipment. Ordinary
CAMERAS the AN/N-9 National Certificate or better is required and a knowledge of

T A.Pt ERmbstrecentit /pe - pyrometry as applied to the control of kiln temperatures is
an: o .

AMERICAN FLIGHT INSTRUMENTS such as Air speed, Climb Egge ot onc

such as Air speed, Climb, .
Fuel, Temperature, Pressure, Horizon, Turn & Slip Indicators, FUEL B Plea}sxc 351;113'3 sta/tmg" tvl“,? ‘l’a““
FLOW AMPLIFIERS, CONTROL DIRECTIONAL GYROS, etc., ete. A(B(C'I'Aoi2512 s €/o LEESEss
AMERICAN AIRCRAFT RELAYS by Leach, Cutler-Hammer, also =
DELCO FUEL PUMP MOTORS, etc., etc.

in which interested to
orld,” quoting reference

ELECTRO-MECHANICAL AND ELECTRONIC
ENGINEERS

We are the leading Company in the development of
minjature components and hearing aids.

We offer opportunities to Engineers to work in these
interesting fields.

Miniature component design offers scope for original
thought and modern hearing aids use advanced tech-

BRITISH STANDARDS INSTITUTION
TECHNICAL STAFF

The B.S.I. invites applications from ELECTRICAL ENGI-
NEERS or PHYSICISTS, with an Electrical or Telecommuni-
cation background to join the technical staff of the Institution.
This staff is responsible for the work of the Institution in the

preparation of British Standards in co-operation with the various niques

sections of industry and is required to plan and progress the : . . .

work. They act as secretaries to technical committees. We shall be one of the first industries using molecular
Applicants should have a university degree or equivalent circuits.

professional qualification in electrical engineering or physics.

There are three grades of appointment and salaries in the
top grade range up to £2,000 plus; applications are invited for
the grade which has at present a maximum salary of £1,250,
the starting salary being dependent on individual qualifications
and experience. The posts are pensionable.

Apply to the Establishment Officer, B.S.L., 2, Park Street,
London, W.1,

Our work benefits mankind.

Conditions of employment are good and we have a
pension scheme.

For appointments from Junior to Senior levels write or
phone M. Cohen, Chief Engineer, Ardente Acoustic
Laboratories Ltd., 8/12 Minerva Road, North Acton,
London, N.W.10. ELGar 3923.
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Z. & I. AERO SERVICES LTD.
Head Office: 14 South Wharf Road, London, W.2

RETAIL BRANCH (personal callers only): 85 TOTTENHAM COURT ROAD, W.2

Tel:: AMBassador 0151/2

Cables: ZAERO, LONDON

Please send all enquiries, correspondence and Mail Orders to Head Office

V.H.F. RECEIVER UNITS BC-624
{part of BCR~522 Transmitter-Receiver)

4 Crystal controlled
channels, 100-156 Mc/s.
(3.0-1.93 metres), Valves
9003 R.F. stage; 9003
Mixer; Three LF. stages
128G7; Det/AVC/Audio
12C8; Second  Audio
12J5GT; Oscillator
12AH7GT; Harmonic
Generator 9002; Har-
monic Amovlifier 9003; Audio S8quelch—other section of
12AH-7GT. High and Low Impedance output.
PRICE, complete with valves, with description and
cireuit dlugmm, but without squelch relay 25/-, p.p.
5/-. PRICE, chassls only, less valves, 7/8, p.p. 3/6.

ALSO LIMITED QUANTITY ONLY:
TRANSMITTER UNITS BC-625
(part of BCR-522 Radio Set)

Valves: 8peech Amplifier 8387; Push-Pull Modulator
(two 12A6); Oscillator 8G6G; 1st Harmonic Ampl. 12A6;
2nd Harmonlc Ampl. 832; Power Ampl. 832. Output
8 watts.

PRICE. complete with valves, description and circuit

AIBEIAM o ovoveie i ... b.p. B/- 22/6
Price, chassis oply, less valves ....p.p. 3/8 /6
Descriptions and circuits available at 8d. each.
BRAND NEW AMERICAN BLOCK
CAPACITORS

0.5uF 1000 V. G.E,, fin.x1}in.x2}in. p.p. 1/6 3/~
0.5uF 1500 V. G.E., lin. x 1#in. x 3in. pp 1/6 4/6
1uF 400V. G.E., !ln x1}in.x2in. .... p.p.1/6 3/6
1uF 600V. Comell Dubilier, 1iin. x2u:| x 3in.

PP 1/6 4/-
1uF 800 V. G.E., lin.x 1}in.x2}in. 5i=

1,;1? 1500 V. G.E. Stud Termmals, 13in. xzun x

8}in. 0
1uF 18700
19}in. 5o .P-
2uF 400V 13 .. PP.
2;4? 600 V. TOBE, 2in. x 2in.x1}in. .. p.p. /6 /-
2uF 600 V. Aerovox, Micamold, Tubular, 1jin.
dla. x Sin. long .................. p. 1/6 2/6
2uF 600V, G.E, lin.x13in. x3in. . 3i-
2;;1" 1000V, stnd Terminals, lln.xl!ln x4!ln ,
2(6  6/-
3uF 250V, 8tud Mounted. Hn.xlln xsiln 7
2/~
3uF 600 V. Tubular, 1}in. dia., 3}in. long p p l/6 3i-
4uF 220 VAC, Aerovox, lin.x1}in. xﬂln.
p.1/6  4/8
44F 600 V. Micamold, Aerovox, l!ln.xaun.x
BT 0 1 00 5 o oG008 00 1/6 5/6
4uF 600 V. S8angamo, Tubular, 1}in. din x4&ln q
B/~
4upf 1600V G.E., S8angamo, 8tud Termlnnls. IHn
X3tlnx4din, ...l 8/-
BuF 600 V Dubtller Sprague, 1}in. x 3}in. x4lln. /6
p. 2/- /
8‘117‘ 1500 V. Aerovox, Stud Termumls. ZJm X
SN x58n. .ol 10/~
10uF 350V. G.E. Pyranocl, lln.x:utn x4lxn. &
i
10uF 600 V. G.E. Pyranol, l{\n.x:ﬂln.x“h/). B
p-p. 2/- -
10uF 600V. G.E., Bprague, 8tud Termll’mls,
13 x 3oL xdin. ...l 2/- 78
VACUUM CAPACITORS, 50uuF, 32 kV. pp 3{6 40/~

IRON CLAD SINE-COSINE
POTENTIOMETERS

Precision Potentiometers 35,400 ohms . (continuous

) providing proportional fo sine or
coslne of the angle, their sumn or their difference depending
on the terminala used. Dimensjons 4in. dia. barrel x
4}in. overall length. Flange mounting }in. diameter
shait. Price 35/-. Packing and postage 5/-.

POWER SUPPLY UNITS
WESTINGHOUSE SELENTUM RECTIFIER POWER UNIT

118/230 V. A.C. input ; fully smoothed and fused output
adjustable from 80 to 140 V. D.C. by means of coarse

RATCHET MOTORS, 12 v.

1 Amp (Impulse Motors) 5.76
ohms. ........c.ccvnene 3/8- each
Packing and postage ...... 1/6

P.O. BUZZERS

Post Office Buzzers model T Mk. 1. Minimum operating
voltage 3 volts. PRICE (p.p. 1/6) 4/6

CATHODE RAY TUBES
Type Vay, Va, Vg Defl Price
2AP1 250V, 1000V. 60V. E-8 . 25/-
BFP7  340V. 1500V. 45V. E-M
S8P7 430V, 1500V. 45V. E-8
{twin gun tube)
7BP7A 7000V. — 70 E-M

Packing and postage 8/- per tube.

C.R. TUBE SCREENS
Suitable for 8PB1 and other 3in. tubes, brand new, with

rubber lining and mounting foot ........ p.p- Y- Bi-
RELAYS
WESTINGHOUSE POLARIZED RELAY. Per-
malloy Reed armature. .0. 500 mA. contact.
One 900 Coil and two 14500 Colis. Operating
current 10mA. on low and 3.5 mA. on high
resistance eoils . p.p. 3/- 25/-
SIGMA 5956, 1 O. 'win Coil,
Operating Current 7 mA. scaled .... p.p.1/6 10/6
ADVANCE 08940-1, 5B., 1.5 Amps., 28 V. 2500
Coll; Operating Current 50 mA. sealed p.p. 2/- 12/6
ADVANGE F894$-1Y 3B 1 Amp., 16,0000 Twin
Coll; Operating Current 1.4 mA. sealed p.p. 2/- 15/~
ADVANCE 88788-1, 3 C.0., 1 Amp., 265
250} Coil; Oper. Current 30 mA. sealed p.p. 2/ 12/6
GUARDIAN 54874, 1 C.0.-1M., 2 Amps., 115V.
DC 11kQ Coii; Oper. Current 6 mA.
....................... . Pep-20- 10/~
ALLIED CONTROL SKHX377, 4 M. 1 Amp,
90000 Coil; Operating Current 7mA gealed
.................................... pp. 2- 1216
ALLIED CONTROL PRHX®, 4 M., 5 Amps,
2600 Coil, Operating Current 60 mA. sealed %
..................................... /-
CLAREB45A,4 M., lA.mp 70000 Coil, Operatlng
Current 5.5 mA. sealed ............ p. 2/- 10/=
HIGH SPEED RELAYS, SIGMA 4Cl or equlvalent
1B 50000, operatlng current 4 mA., Becond
hand ...l eeiiiierieees pp.-1/6 5/6
Please write for fub) list of relays
METERS
80p:A D.CM.C. 1}in. round panel mounted,
mintature, black scale, calibrated 0-5 sealed .. 35/=
200uA D.C. M.Ca—
2in. Round Fiush Mtd. ......... 32/6
24in. Bd. Flush Mtd. 6z 35/~
2}in. 8q. Flush Mtd. 35/-
500-0- ’SOOp.A DC MC. 3“!1 Bd #. Mtd., cali-
brated 50-0-50 yards per sec., second-hand .. 22/-

1mA. D.C. M.C. 2in. Rd. FI. Mtd.. enclosed In steel
Bquare box 2}in.x 2}in. with lead
1mA. D.C. M.C. 2}in. Rd. Fl., calibrated 0-100
100 mA. D.C. M.C. 2}in. Rd. Fl. Ferranti
200mA D.C. M.C. 2in. round flush mounted, black
600 0 bOOmA_ D.C. MG, 2}in. Rd. Fl. Mtd
2 Amps. D.C. ML.C. 2}in. Rd. Fl. Mtd.
6- OhiAmpa DC M.C. 2}in. Rd. Fl. Charge-. Dis-
10 Volta A.C. M.I. 2in. Rd. Fi, Mtd.,
30-0-30 V. D.C. M.C. 2}in. Rd. F1. Mtd. .
18-36 V. D.C. M.C. Buppressed Zero 2in. Bd F’l
Mtd. Calibrated every ..
150 V. A.C. M.I. 2in. Rd Fl. Mtd., Black 8cale
160 V. AC. M.I. 2}in, Rd. FL. Mtd Black Beale
300V, DC M.C. Cal 300/900\’ 2in. Rd. Fl. Mtd.
sealed, 1,000
300 V. AC. M.L 2}1& Rd. Fi. Mtd.
Packing and postage 1/6 per meur.
Please send 8.A.E. for full list of meters.

TIME SWITCHES
VENNER Clockwork type time switches. 8-day move-
ment, 24 hour dial. 250 V. 1A contact, second hand,
check and gauranteed 27/6. P.P. 2/6.

and fine secondary tap swm:hes curre

400 mA. Dimensions: 17}in. x 10}in. deep x 3}in. NglL
p.p. 7/6 489/~
234A POWER UNIT, Rack Mounted, 180-270 V. H.T.
output and 6.8 V. L.T. at 4 amps.

Brand NEW ...coovneneinnisnininsan p.p. 10/- 59/6

D.C. AVOMINORS
(Testmeter Type E). Ranges 2-1-20-40-200-400-1000"
2000 volts; 20-100-200 mA., 2 amps. and 20 amps. Comp”
lete with Leather case and ieads, reduced to £2/19/8
P.P. 2/6.

TESTED AND GUARANTEED VALVES

OC3/VRI05 5/6 | 616 .. 4/- | B3A .. 3/-
OD/3VR150  6/6 | 6K7 . /- | 83V .. g-
148 ...... . | eN7 . 6~ | B39 /-
1L .. 3/6 | 68C7T.. 6/~ | 83V -
m4/1294 .. 8- | es@7.. g/ | 717A =
- | 68H7.. 4/6 | 808 12/6

4i- | esy7 . @~ | 832 .. 15/-

e K7.. 3/6 | 866A .. 10/-

/- | esk7@T &/- | 927 .. 15/-

4/- | esL7GT &/6 | 957 .. 2/-

i~ | 6BN7GT B/~ | 2051 .. 7/6

/- | 68Q7 .. @/- | 5787 .. 12/6

8| 6887 .. /- | 5820 Il T10-

15/- | 6vea.. 5/6 | 6073 .. “4/6

6 | 6X5GT 6/- | 6130 .. 17/6

i~ | 7E5/1200 ¢/- | 7193 .. "g/-

/- | 1246.. B/~ | 9001 .. 2/

/6 | 12AH7GT 4/ | 5002 .. &/

6AG5 ... 3/6 | 12AU7 6/~ | 9003 .. /6
6AL5 (EBO1) 4/- | 12C8 .. b/- | 9006 .. 3/~
6AMB (EL91) 5/~ | 12H6.. 2/- | ARP34  4/6
6AM6 (EF91) 4/6 | 12JG5T 1/ | AWS .. 4/6
6B8 - | 12867 /6 | EACOL 4j-
6C4 /6 | 128K7  4/- | EFs0.. 1/8
gg%u 4 ;g lgggz =;6 EF92.. 6/6
GHWGT 3/6 | 2526 .. 9. | BEGL 2/8
65 ...... /6 | 28D7 5/- | TT11 3/-
835G .... 4j- | 35TG.. 10/~ | VRe2.. -

Please add 2/6 in £ for packing and postage. Please

write for full price list of valves.

AVO CR BRIDGES

Portable Mains Operated Serviceman's Component
Bridge. Ranges of measurements: Capacity from SmmF.
to 50 mF.; Resistance from § ohms to 80 megohins. Valve
Voltmeter from 0 to 15 V. RMS: Neon Leakage Indieator.
Power Factor measurement in %.

PRICE p-p.10/- £9

AVO WIDE RANGE PORTABLE SIGNAL
GENERATOR

Range 50 kc/s. to 80 Mc/s. covered in six bands. Direct
calibration with an accuracy of 64+1%. Output approx.
500 mV. throughout the range with the exception of
highest band. Internal modulation 400 ¢/s. L.F. 8ignal
of 80 V. amplitude. This is a portable lightweight in-
strument sultable for servicemen, yet accurate enough
for many uses in laboratories. Mains operating.

PRICE. complete and fully guaranteed .... £18 0 0
Packingandcarriage .................. 17 6

COMMUNICATIONS RECEIVERS
All available on H.P. Terms.

RCA ARSSLF .................. ey 1 ... £80
RCOA ARSBD  ..ooniinniinnnneneens £85
HALLICRAFTER 827 .......... e IR s £65

MARCONI CR-100
BC-342 (1.5-18 mc/s.)
All the above are fully overh)\uled tuned and adjusted
in accordance with the original specification and iully
guaranteed for 6 months. We have also a limited number
of Marcum CR 100 Reoelvers. genemlly overhauled, in

working order.
Et £25

AVAILABLE AGAIN
Limited Stock Only
EDDYSTONE 358X RECEIVERS
We have again a limited number of these receivers in
quency range
of 40 kefs. to

31 mefs. is
covered by

PRICE, in perfect condition, complete with ten coils and
£15 0 0
£ ¢ 0

maing Power Pack.

Packing and carriage .......... booooo

Packing and carriage charges are quoted for England, Scotland and Wales only.

We urgently require Frequency Meters BC-221
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EARN what you're
really worth!

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

You’ve got ability—everyone has.

job, with more security!

Advertising & Selling
General Advertising

Sales Management
Exams.: Joint Inter., A.A.

.C.T.A.
Architecture and Building
Clerk of Works
Building Constructlon
Exams.: R.I.B.A. (Infer.)
R.I.C.S., 1.Q.5., Inter., Final
& Dip. in Working Up,
Art L.I1.O.B.
Commercial Illustrating.
Oils and Water-Colours.

Commercial Training
Bookkeeping

Computer Programming
Office Training Bookk'plng

Exams.: IC.W.A, C.IS.,

C.C.8,, A.C.C.A,, Inst, Bl
keepers.

Draughtsmanship

(State Branch)
Drawing Office Practice
Mechanical Drawing
Maths. & Machine Drawing

INTERNATIONAL CORRESPONDENCE SCHOOLS, (Dept. 222Q),
Intertext House, Parkgate Rd., London, SIW.1

Please send FREE book on.

Address

Occu pation ..

and [.P.A. Finals, I.8.M.A.,
U.C

Take the right course now

Farming and Horticulture
Pig and Poultry Keeping
Flower and Veg. Growing
Smallholding

Exam.: R.H.S. General
Fire Engineering

Instn. of Fire Englneera.

General Education

Good English

Exams.: G.0.E. Subjects at
Ordinary or Advanced Level

Management

Industrial Mangmt, Office

Mangmt.PersonnelMangmt,

Exams.: Br. Iost. of

Mangmt. Inter., Final and
Cert. in Foremanship

Meohanical Engineert

But are

’
P—
Motor Engineering
Motor Mechanics
Running and Maintenance

GUIDE TO BROADCASTING
STATIONS

All European long- and medium-wave broadcasting stations
and nearly 2,500 short-wave transmitters in 135 countries

Photography
The Amateur Photographer
Exam.: LA,

Radio, T.V. and Electronic |
Engineering

Basic Electronics

Radio Engineering

Indust. Electronics & T.V.

Radio Bervicing

T.V. Servicing and Eng.

Practical Radio (with kits)

Electricians

Exams.: Brit.I.LR.E,, Soc. of

Engrs.,, C. & @, Certs. for

Teleoom Technicians, Radio

‘Wide range of subjects inel:
‘Workshop Practice, Diesel
Engines, Refrigeration &
Welding. Engineering
Maths., Production Eng.
Exams.: I.Mech.E., Soc. of
Engrs., Cert. in Foreman-
ship

. . . and fill in this coup

Radio Servicing
(RTEB)

Writing for Profit
8hort Story Writing
Journalism

And Many Other Courses

3s 6d net
by post 4s

over 750 European
medium-wave stations

over 2000 world-wide
short-wave transmitters

television and v.h.f.
transmitters
in Great Britain

[2th EDITION

are listed both geographically and in order of frequency
and wave-length.

Carrier frequencies of v.h.f.
television stations in the United Kingdom are also listed.
The information has been checked against measurements
made at the BBC receiving station at Tatsfield.

sound broadcasting and

from all booksellers

Published for WIRELESS WORLD
by Iliffe & Sons Ltd., Dorset House,
Stamford Street, London, S.E.1

CLEAN AND SILENT

D.C... AC.

UP TO 100 WATTS
WITH THE NEW
FELGATE ELECTRONIC
INVERTER

SERVICING TRANSISTOR EEGEIVERS 8/6.
TRANSIS1OR CIRCUITS Nos. 1, 2, 3. Bradley, 3/10 ea.

USING AN OSCILLOSCOPE, Easterling, 6/10.
ELECTRONIC NOVELTIES, Bradiey, 5/6.
ELECTRONIC GADGETS, Bradley, 4/-.
RADIO CONTROL OF MODELS Sommerhoff, 5/6.
FREE with your order.
BOOK 1860 Eda.

Postage included in above prices.

1sts of Radio Books on request.
LRAY BOOK CO,

80 HAYES m HAYES, BROMLEY. KENT.

HIGH FIDELITY LOUDSPEAKER ENCLOSURES 5/6.

MULLARD VALVE DATA
(80 pages)

Distributors of Electrical and
Electronic Appliances,
Household, Etc.

A. K. & L. G. SMITR LIMITED

38 Nunhead Lane, Peckham, London, 8.E.15

ELECTRICAL
MEASURING
INSTRUMENTS

REPAIRED

1. Considerable reductions 3. Urgent orders given
in your overheads! priorily attenifon!

2. Prompt Q and 4. @i of satisfac-
Service! tion !

NO MOVING PARTS

We specialise in the repmr o! all types and mkes ot

FREQUENCY CONTROL
Manufactured by

RADIO MAILING LIMITED

STUDLAND HALL, STUDLAND STREET,
LONDON, W.6.

Test Meters, Electrical ’l'hermomeurs, etc

As contractors to the Ministry of Supply General
Post Office and other Government Depariments, we
are the leading Electrical Instrument Repairers in
the Industry. No enquiry is too big or too small,
For prompt estimate and speedy delivery send defec-
tive instrument by registered post, or write to Dept. WW

L. GLASER & CO., LTD,,

96-100 Aldersgate 8t., London, E.C.1. Tel. MON 6822

SERVO & ELEGTRONIC SALES LTD

TANTALUM ELECTROLYTICS, 10uF 6 v., 10/~
(p.p. 6d.). TELE “F*» SETS, £6 pr. (p.p. 12/).
SOUND POWERED TELEPHONE SETS,'wall mounting,
95/- pr. (p.p- 15/-). P.0, RELAYS T3000, 3,950 plus
3,950 W. s,p.c.0., 6,500 W. d.p.c.o., 4,000 W. s.p.c.o.
250 W. 6 p.g.o. 10/- ea (p.p. 1/-). SPECIAL VALVE
OFFER. sveo 4/- L32 2/6. EF50 2/6. 40204 2/6.
6C4 4/- (p.p. 1, ﬂln CRT MASKS, 2/6 (p.p. 6d.).
TR1986 TX B.X XS8TL CONTROLLED. 124-156
Mcfs. tip top condition with instructions, £8/15/-
{p-p. 12/6). CONTROL UNITS for same '7/6 {p.p. 1/-).
COAXIAL CONNECTING LEADS, fitted Pye akt. ea.
end, brand new, useful stock for labe. , 8eparately packed
erc 5/-, 9ft. 5/6, 13ft. 6/8,20“ 8/ (pp 2{-). SBALED
'HERMOSTATS B2C 47-60 deg. F. 7/8 ea. (p.p. 1/-).
ELECTROSTA’HC VOLTMETEBS 15 KV 2|1n. flush,
25/~ ea. (p.p- 1/6). 1-t W. ERIE RESISTORS, most
values stocked 5% 6d., 10% B5d., 20% 44, 8end us
your want lists for Histabs, capacitors, W/W resistors,
pots, etc:  Large stocks heid. 2.5KW SIMMERSTATS
15/- ea. (p.p. 1/6). ERICSSON COUNTER TUBES
GC12/4B 20/- (p.p. 1/6). 6in. SWITCHBOARD
DC MC. AMMETEBSO%OA 30+ 0 30 A 60-0-60 A.
ts, 30/~ (p.p. 3/6). SIGNAL GENERATOR

T49 £10 (2.p- 10/-). QUARTZ CR.YSTALS 200 Kcfs.
Ke/s. 25/-, 1 Me/s. 30/-, 2 Mojs. 25/-
30/- 10 Mcfs. 35/~, all new stock (p.p. 2/-).
CRYSTAL BAsr-Js { ., 2/, Cer., in, and Ein 3/9
(p.p. 94.). GERMANIUM DIODES,

new, guaranteed
not rejects.

" MAINS/BATTERY
POWER UNIT L332, 12 v, DO or 110-250 v. A.C. in
12.6 v. 2 A., 250 v. 75 mA. D.C. out., 19in. rack mtg.
with cot. 87/6 (p.p. 5/-). COLVERN HELICAL POTS
CLR 2501 50 K. 55/- (p.p. 1/6). CAPACITANCE/
RESISTANCE UNITS, ¢ RES. ARMS 1-4, 332 ohms,
2 cap. arms 0.001-4.332uF with data sheet, 17/
(p p. 3/6). DRAYTON TYPE RQ MOTORS. 37 r.p.m.
230 v. A.C. 75/~ (p.p. 4/-). ALTERNATOR SETS
IN 8TOCK FOR 400, 1 ,100 and 2 ,000 c.p.s. Write for
details. RECTIFIER SMOOTHING UNITS to smooth
2x12V ea. at 3 A. 37/6 (carr. 10/-). CARPENTER
POLARISED RELAYS each-side-stable type, operate
2t0.25 v. 2.2 mA. 27/6 (p.p. 1/-). S.T.0, MIN. RELAYS
4186ED 17/6 (p-p. 1/-) MEG&ERS, 500 v. 8Ser. II,
and d

21
(carr. 118) SIZE 11 S$YNCHRO. C,T.s AND S8ERVO
MOTORS FOR 400 c.p.s. optn. SARAH AIR/SEA RES-
CUE POWER UNITS and RECEIVERS, ELLIOTT
AUTO PILOT SPARES, alsc available, together with
our normaj range of MAGSLIPS, SELSYNS, IPOTS,
etc., and all components for electrical computation
and control.
Post orders to: 1, Hopton Pde., Streatham High Rd..
London, 8.W.18.
Callers to: 43, High St. Orpington, Kent. Tels. Orpington
31066 and Streatham 6165. TERMS: nett. c.w.o.
or monthly approved accounts.
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Rate 8/= for 2 lines or less and 4/6 lor every additional
one or part thereol, average lines 6 words, Box Numbers
2 words plus 1/-. (Address replies: Box 0000 o/o ““Wireless
World,”” Dorset House, Stamtord St., London, S.E,1.) Trade
Discount details available on appliomon Pross Day July
1960 issue, Wednesday, June ls¢, 1960, No responsibility
accepted for errors.

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-
chased.

NEW RECEIVERS & AMPLIFIERS
M/FM stereo chassis, 6w output with 2
speakers; only £20.—Bel Sound Products,

Marlborough Yard, N.19. (o182

transistor radlo recefver kit, powerful re-
ception, complete with instructions.—P.O.

49/-, H. Duncan, 152, W42 St., N.Y.C., U.S.A.
(908G
RECEIVERS AND AMPLIFIERS
SURPLUS AND SECONDHAND
£45—Lott-

ARBBD perfect working order;
house, East Sheen Avenue, London, S. \[ngéla

OWTHER VHF/FM/AM tuner, current model;
£13/10.—Markson, 21 Oriental Rd., Wo}rg:(z))ggs

Surrey.

Rx's, etc., ARS8, CRI00, BRT400
0209, $640, etc ., etc., in stock.—R. &

I. Service, Ashville ©Old Hall, Ashville Rd,

London, E.11. Ley. 4986. {0053

GE .C. BRT400B receiver, excellent condition,

CR150, resprayed cabinet, o
Laboratory built QRO modulator, 19in rack
mounting, £25; buyer to collect.—Box 8[33

MAGNIFICENT Dynatron ‘ Merlin ** Console
radio 1/FM, comprlslng Ether Con-
queror AM  tuner (RF+2 IF stages, 10-100
metres, med. and long) :md latest type switched
VHF tuner; has been completely overhauled
by makers, and VHF modification carried out
by them at cost of over £40; push-pull PX4
amplifer, 12in speaker, handsome cabinet; [puce
£50.—Box B391.

NEW TEST EQUIPMENT
ETERODYNE frequency _meters,
125ke/s- 20mc/s, £30; TSI174  20mc/s-
250me/s TS175A, 85me/s-1,000mce/s, brand new
receivers, _ Eddystone 358X, a0ke/s-32me/s,
£16/10; Halllcrafters R-44/ARR5 27mc/s-
145me/s A.M./F.M,, £25; AN/APR-4 38mc/s-
4,000me/s Receiver- indicators APN-9s, etc.—
R. V. Wright, 4a, Nepal Ave., Atherton, Man-
chester. (0019
TEST EQUIPMENT-—SURPLUS AND
SECOND
W YNE Kerr components, Bridge
£23/10.—Box 8518.

COSSOR Telecheck meter, model 1320; offers.
—Pillar, Police Station, Torquay. (9054
IGNAL  generators, oscilloscopes, output
meters, wave voltmeters, frequenci meters,
multi-range meters, etc., etc., in stoc
& 1. Service Ashvﬂle Old Hall, Ashville Rd'
ondon, E.1f. 4986. 10056
NEW GOMPONENTS
'TAL microphone inserts with excep-
tlonall high output. (Cosmocord Mic 6.)
Guaranteed newly made and boxed, 15/6 post
free.—Radio-Aids, Ltd., Dept. W.29, Market
Street, Watford. Herts. [0213

INE output transformers and scan colls for
most makes, exact replacements from 45/-
new or 25/- used, send s.a.e. for ilmm. quote,
telephone orders sent same day c.0.d.—T.C.
, 28, Brockley Cross, S.E.4. Tidewa& 5394,
anld at ‘112, Camberwell Rd., S.E n
7917.

BC221

B101;
[9072

cOMPONENTS—SURPLUS AND
SECOND-HAND
ATALOGUE No. 14 Government surplus
and model radio control, over 500 illustra-
ted {tems, 2/- (refunded on purchase), p.p. 6d.
—Arthur Sallis Radio Control, Ltd., 93 (C)
North Rd., Brighton.

NEW GRAMOPHONE AND SOUND
EQUIPMENT

INE-VOX disc recording mechanisms for

L.P. or standard operation from 30gns.-
56gns.; also complete tape-disc or direct chan-
nels from 50gns.-112gns
DEMONSTRATIONS can be arranged in Lon-
don.—For full detalls write to K.T.S
‘ Coplow,’”” Park Braunton,

N. 'Devon.
Callers by appomtmenf only. (0210

Classified

il
i

When you’re looking for better
reproduction, the most sensible
thing to do is to make certain
you use a Partridge Transformer.
Specified as suitable for their
designs by leading audio engin-
eers and authorities, Partridge
Transformers enjoy the trust
and confidence of thousands of
discriminating users.

= =

P4076

Baxandall
Amplifier.
Price 36/-.

5 watt

P5203

Mullard 20 watt
Amplifier.

Price 95/~

There’s no doubt they’re the best

. but cost no more!

All types available for immediate de-
livery. Post the coupon now and we'll
send you the latest brochure

and name of your nearest

stockist.

trtridge

Partrldge Transformers Ltd.
Roebuck Road, Chessington, Surrey

Name of my stockist and illustrated
brochure please.

NAME .

ADDRESS ..
.......................................... WW/6/60.

{ Church St.,

U.S.A. Representative: M. SWEDGAL.,
258 Broadway, New York 7, N.Y.
Tel.: W-54850rth 2

177

Advertisements

NEW GRAMOPHONE AND SOUND
EQUiPMENT
TAPE recorders; Ferro ra%)h
nell, Telefunken, Reiles raph, & Fi Cord.
TAPE Decus: Wearite, Brenell, Truvox, Brad-
matic. Amplifiers & Tuners: Quad, Leak,
R.C.A., Dynatron, Dulcl & Chapman. Micro-
phones: Reslo, Lustraphone, Grampian & Tele-
unken. All tapes & accessories. Specialists
in Audio Service & Sound Recording.
HIRE purchase facilities svaﬂable
RECOR Ltd., 95,

LAMBDA COMPA
ltlgxlzzrpool Road, Liverpool. 23, Great ('Jrosby

Vortexjon. Bre-

LASGOW .—Recorders

bought. old, ex-
changed, eh ¥ %

cameras, etc,, exchanged for
recorders, or vice versa.—vVictor MorFis. 406,
Argyle St., Glasgow. C.2. {0201

ROICA ** RECORDING STUDIOS (Est.

1949)—For the better class tape recorders
for industry, research, music and private use;
Ferrograph, Brenell etc.; complete recordin%
service; music for 1ndustry, tape/d c.—31, Pe
St., Eccles, Manchester. ~Eccles 1624. Studio
Director Thurlow Smith, A.R.M.C.M. {0122

GRAMOPHONE AND SOUND EQUIPMENT—
SURPLUS AND SECOND-HAND

APE enthusiasts outfit, Ferrograph 2AN

many extras and mods., SS professiona)
recording equipment in mahogany ccnsole, fitted
monitor head and amp., many 84in and 7in
L.P, tapes and splicing kit, Lustraphone and
Reslo m/c mikes, spares and extras; lot £115.
—Box 8436. [9063

TAPE RECORDING, ETC.
PAPER recording tape. 170ft on 3in plastic
reels, excel. qual., 3/-.—Griffiths, 12, Ros-
sendale Ave. , Blackley, Manchester. 9. [9050

RENDEZVOUS RECORDS offer comprehen-
sive 78/LP tape to disc recording facilities.
—Leaflet Blackfriars St., Man-
chester, 3. [8829

APE to disc recording: chrogroove LP from
27/6, 78 r.p.m. from 11/-. also 45 r.p.m
48-hour serv1ce s.a.e. for comprehenslve leafiet
to.—A. D. arsh, “ Der: roy ' Sound Service,
Little Place, Moss ‘Delph_Lane, Aughton, Orm-
skirk, Lancs. Aughton Green 3102. 18931

TAPE/DISC/TAPE transfer editing, copym¥
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 tapes (25 to 35 per
cent saying); now Available. —Sound News Pro-
ductlons, 10, Clifford St., London, W.I. [Rez

from 19,

TRANSISTORS

2N1048 transistor, as new and unused, boxed
guaranteed; £10 0.n.0.—Box 8605. {9079

VALVES
ALVE cartons by return at keen prices;
send 1/- for all samples and list.—J.
A., Bosmakers, 75a. Godwin St., Bradforg 1.

RANSISTORS and Germanium_ diodes avail-
able in_quantities to manufacturers and
exporters.—Details Ms. Pype-Hayes Radio, Ltd..
606. Kingsbury Rd.. Birmingham. 24. (Erd-
ington 4942), {8930

ECLAIMED valves. tested and perfect, huge
stocks, modern and obsolete, all one price.

5/- plus 6d postage each; delivery H’ return
Lewis, 46, Woodford Ave., Gants HIll, Tiford,
Essex. (9085

VALVES WANTED
NEW valves wanted, any quantity, best cash
price by return.—Stan Willetts, 43, Spoon
Lane, West Bromwich, Staffs. Tel Wes g2 5927

ALL types of valves, British or American,
transmitting and receiving: keenest cash
prices paid. What have you to offer?-—Write
or call Lowe Bros., 9a, Diana Place, Euston
Rd.,, N.W.1. Tel. Euston 1636-7. [8494

RADIO valves purchased for Cash old or
obsolete types considered, must be new in
manufacturers boxes, large or small
full including price required
letter please.—Waltons Wireless Stores, 15,
Wolverhampton. [0146

FOR
SALE AND WANTED
ADVERTISMENT FORM
TURN TO
PAGE No. 185
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EXCLUSIVE OFFERS

v Trylon Latticc Ladder Towers, 50it. high £60 0
Y 851t. 24in. dis. Steel Tubulsr Masts.... £50 0
% R.201 Triple Diversity Receivers ..... £125 0
+% Ferrantl 7KVA  Automatio Voltage

Regulators ... ... ................. £35 0
“ T-1181 Transmitters ................ 2358 0
% Creed 8B Tape Teleprinters, new . £35 0
% 71t. R.C.A. Cabinets for 19in. panels £12 10
% Westinghouse 30 kV, 100 mA, Cabinet

Reotifiers variable from 2kV .......... £5 0
% 25ft. Sell-supporting Plymold Tnpod

Masts £ 0
% AN/TRC-1 Aerial Arrays ......... £7 0
% AM-8/TRA-1 250-watt Amplifiers £8 0
% RA-87 Teletype Reotiflers ............ 0
% REC-30 Telatype Reotifiers 0
% AN/FMD-1 Rawin 1]
% Marconi V.F. Bridges 0
% §+DX Terminals . 1]
% BD-91 Switchboards . . A5 0
v DFG-24 Direotion Finders ..... 1}
% TCJ Transmittars, 400 watts 1}
% LZ (BC-1277) Signal Genarators s £75 0
% ROA 8-clement Yagl Arravs, 420 Me/s .. £3 0
% 751t. Plywood Masts, ®in. dia. Y. .. £35 0
% RCA 25-watt Projector Speakers . £14 0
% RCA Twin Channe! Broadcasting Control £185 0
s E.H.T. Power Supply, 3 Kv 0.5 amp in

aotidiol o ooa.  Hgoagoos-aaoc 0o N £25 0
v Standard Business Machines, Video type

Tape Recorders, 3" tape . 250 0
% 12in. Bow! Deck Insulators .. £33 0
% Weston Corrent Transtormers, 50 to

1,000 amperes  ............... 0000005 £17 10
% Power Supply Units, 1,200 v. 200 m/a £68 0
% E.H.T. Power Supp!y, 7,500 v. 3.5 amps.

incubleles ...........iiiiieinne £250 0
v E.H.T. Power Supply, 1,600 v. 5 amps.

iy @ oo o[G0 000000 SOGBERTS £130 0
% Western Electric Radio Teletype Terminnls 27 0
v Avtron Aircraft Systems Testers........ £27 10
% Sola 2 kW. Comtlnt Voltage Trans-

formers . £16 0

AERTAL EQUIPMENT. Whips, Beams and Micro-
wave. Poles and Masts up to 160ft., 70 different types
in stock.
RECEIVERS from 15 Kecfs to 630 Mefs 60 kinds
avaflable.

TRANSMITTERS, 50 types, Mobile and fixed up to
2 kilowatts.

CABINETS and RACKS. American ;md British, open
and closed, 30 patterns from 12in. to

POWER SUPPLIES. Over 100 vmrlenes giving up to
30,000 volts from standard and off standard inputs.
TRANSFORMERS. 300 patterns in stock of all sizes
to 20 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.
8, 6, 7 unit, also Tnnsmibters and Converters and
Carrler and Ch

and Power supblies for all the a,bove in Brmsh a.nd
American versfons.

10-page List of over 1,000 items in stoek available
—keep one by you.

RELAYS and CHOKES, 12 tons of American postewar
just arrlved—a pleasure to use and look at—ask for
apecial list—others in stock include Miniature, Polar.
ised Post Office, aircraft, Control and 8tarting Relays.
Chokes, open and potted, vary from one inch mm
metal to 100-amp. power types—Ust available.

NUCLEAR GEAR—includes Bcalers, Counters,
Regi R s, Probes, Monitors,

s 8,
ste. Sp:clnl 1lst 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 ** bits and pleces ** we
cannot list—please send us your requirements as
we can prokably help—all engquiries answered.

P. HARRIS
ORGANFORD - DORSET

WESTBOURNE 65051

WANTED, EXCHANGE, ETC,
WANTED 7in Emitapes, qulck sale 400 6inX
7%inX%in Paxolin panels or 1/2 each,
other sizes.—99, Beaufort St., Derby. 19066

ANTED, small ex-W.D. generators, type
vo, rét. 50/2362, 3,000 w. DC and 1.200
watts AC.—Box 8712 {8090

PROMPT cash oﬁered for surplus brand new
50-250uA meters, state resistance.—Ellis, 80,
The Hoo, Harlow, Essex. 9

PROMPT cash offer for your surplus brand
new valves. speakers, components, t
instruments, etc.—R.H.8., 155, Swan Arcade,
Bradford, 1. (0190
WANTED all types of communications re-
cewers and test e(impment .—Details to
Service, Ashv1 le Old Hall, Ashville
Rd Lundun E.11. Ley. {0163
RGENTLY wanted, manuals or instruction
books, data, etc., on American or British
Army, Navy or Air Force radio and electrical
equipment.—Harris, 93, Wardour St., L
Gerrard 2504. [8880
W NTED, good quality communication RYS
tape recorders, test equipment, domestic
radios, record players, amplifiers, valves, com-
ponenis, etc., estab. 18 years.—Call, send- or
hone Ger. 4638, Miller's Radlo 38a, Newport
ourt, Lelcester Square, (856
PROMPT cash for the purchase of surplus
stocks of televisions, tape recorders, radios.
amplifiers and domestic electrical appliances
of every description, substantial funds avail-
able.—Spears, 14, Watling St., Shudehill,
chester. Deansgate 7705 (3 lmes)
Midland Bank, Ltd.
REPAIRS AND SERVICE
BOULTON’S OF BRADFORD.

LOUDSPEAKER, pressure unit, and microphon
repairs, D.C.B. cone assemblies and field coi
in_cartons, service and satisfaction guaranteed.
—D. C. Boulton, 134, Thornton Rd., Brad-
ford, 1. Tel. 22838, {0171

MAINS transformers wound to any specifica-

MOTOR rewinds and complete overhauls: first-
class workmanship; fully guaranteed.

F.M. ELECTRIC Co., Ltd., Potters Bldgs.,
5W4§1958er Gate, Nobtlngham. Est. 1 . Te

[Zx:3

WE undertake the manufacture of trans-
formers singly or in quantities to an
specxﬂcatxon, all ‘'work guaranteed for

nths.
LADBROKE Transformer Co., Ltd., 820a,
Harrow Rd., London, N.W.10. Tel. Ladbroke
0914. [0222

RANSFORMERS to any _ specification.
Singles, rewinds, small or large batches:
quick and efficient service, competmve prices,
estimates by return of post from
MESSRS. Newman & Son 1, Grove Crescent,
South Woodford, [0330
RANSFORMERS.—Suppliers to BB.C.,
1.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

SPEAKER repairs, cones fitted flelds and
clock coils wound. guaranteed satisfaction.
prompt service.—L. 8. Repair Services, Pluckley,
Ashford, Kent. 10223

MISCELLANEOUS
ELEPRINTERS, perforators, reperforators,
etc., paper. —Suplex Lamps, Ltd., 239, High

Holborn, London, W.C.1. {9065
ME’I‘ALWORK all types cabinets, chassis,
racks, etc.,, to your own specification,
capacity available Ior small milling and cap-
stan work up to 1lin
OTT’S METAL WORKS Ltd., Chapman
St » Loughborough. 0208

AGENCIES WANTED
AGENCY for loudspeakers.

A NORWEGIAN manufacturer of louds eaker
products of world-wide repute, specializing 'in
the manufacture of re-entrant speakers, hlvh-
fidelity cabinets, transistorized megaphones and
loudspeaker systems, requires an agent for the
English market
THE range of })ruductlun covers loudspeakers
in sizes from 2'%in to 12in: hornspeakers of all
kinds, shock-proof and watertight, with buflt-in
transformers; cabinets for all purposes: Hi-Fi
baffies; indoor and outdoor sound columns:
door-telephones for private houses, and a port-
able transistorized amplification set.
THE above articles are sold mainly to dealers,
wholesale dealers and radio manufacturers.
PREFERENCE will be given to wholesale dealers
with branch sales organizatlons covering the
whole country and well introduced to radio
manufacturers, but all applications will be care-
fully considered. Reply. glvmg l'ull details, to:
THE NORWEGIAN CHAMB OF COM-
MERCE, LONDON, INC., Norway House, 21-24,
Cockspur St., London, 8.W.1. (9077
CAPACITY AVAILABLE
ELECTRONICS engineers to the industry.
Production- with 100% inspection.
RADIO-AIDS, Ltd., 29, Market Street. Wat-
ford (25988), Herts. fo214

ELECTRONIC assembly, coil winding and

machining; A.I.D. approved.—Bel Sound
Products, Mar{borough Yard, London, N.19
Tel. Arc. 507 [0815

JUNE, 1960

DUODE
USERS
OFTEN
DEMAND
ENCORE

Many Duode owners come back for more.
They enjoy natural, true sound so much
that they infect their friends and help
them to buy more Duodes. They benefic
from the unique ‘‘ bringing up to date
service. They also use this economical
way of achieving good stereo.

DUODE is a first rate security, paying
unfalling dividends by way of constant
joy in music at its best, clear speech,
lifelike sound of every kind from radio,
records and tape. Duodes give very
long life because they can be brought
to the latest standards at very reasonable
cost, even after years of good service.

For the finest investment in good
sound, send now for details of the
latest Duode Units.

DUODE LTD.

24 Dingwall Road, Croydon, Surrey.

More than meets the eye

It looks good but there is more in it than
meets the eye—enough to make the dis-
cerning purchaser feel that he must have
Savage Massicore regardless.

Generous desigh—no compromises on qual-
ity—conscientious workmanship—that s
what you get when you buy a Massicore
Transformer.

SAVAGE TRANSFORMERS

LIMITED

NURSTEED ROAD, DEVIZES, WILTS.
Telephone: Devizes 932
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CABINETS anp
EQUIPMENT

by STAMFORD
RADIOGRAM

THE DERBY

47 x 18 x 32in. high to accommodate Tape Deck or Gram.
Chassis. Record Storage, two speakers. TYQGAN Grille,
Also supplied with full length motor-board (with record
storage omitted). Price £22/10/- or £3/7/8 deposit
and 9 monthly payments of 45/8 or 18 payments of 24/8.

Cabinets supplied in Oak, Walnut and Mahogany
Veneers finished to shade required, Delivery 12/8.

SPECIAL OFFER

Complete Set-ups in Equipment.

(A) Stereo, Gramophone only,

New B.8.R. Changer U.A.14 Cash price £19/3/6 or

Empress Stereo Amplifier £2/17/6 deposit and 9

844, 2 Elac10x € Speakers, monthly payments of 38/11
or 18 of 20/10.

Cash price £39/18/8 or £6
deposit and 9 monthly pay-
ments of 81/~ or 18 of 43/~

(B) Stereo Radiogram.

New Garral nger No.
210, Armstrong Btereo 44, 2
Elac 8in. Bpeakers 8N/107.

(0) Stereo Radiogram.
New Garrard Cbanger No.
210, Armstrong Btereo 12, 2
Goodmans  8in.  Axielle
Bpeakers.

WE SPECIALIZE In supplying and fitting any

equipment currently available. NO FITTING

CHARGE. DEMONATRATIONS AT OUR
WEYMOUTH TERRACE 8SHOWROOMS.

Cash price £56/13/7 or
£8/10/- deposit and 9
monthly payments of 115/«
or 18 ot B81/7.

ap 71
4n. wide, 32}in. high, 17}in. deep.
Motor Board 39In. x 16in, with 4in. clearance above

(6in if to house record changer). 2lin. between underside
of Hd and sheif. Front Panel 40in. x 16¢in,
If fitted with ferruies and adjustable glides 13/- extra.
Delivery 12/6.
Cash  Price £21/15/- OR
Deposit £3/5/3 and 9 monthly payments of £2/4/2.
Write tor our illustrated catalogue or visit onr Hi-Fidelity
Showrooms at:
84/88/98 Weymouth Terrace, off Hackney Road,
LONDON, E.2. Telephone: SHO 5003
8howroom hours: Monday-8aturday, 9.30 to 5.30.

Late night Wednesday, 7 p.m.
Directions: No. 6 bus from Liverpool Btreet Station to the
Odeon, Hackney Rd. Walk back two turnings.

STOP PRESS : All deposits must now be

20% of the cash price.
A. L. STAMFORD LTD. (DEPT. B4.)

CAPACITY AVAILABLE
HIGHLY competitive quotations Fiven for all
your prototype and production require-
ments.—Newlyn  Electronics. The Fradgan,
Newlyn, Penzance. Tel. Penzance 2462, {9044

CAPACITY WANTED

WELDING of small electronic components,
i.e., 90/10 alloy pressings to 21 SWG wire
leads; please contact undersigned if capacity is
available for large quantities.—James A. Jobling
& Co., Ltd,, Wear Glass Works, Sundterla}:gdo.70

SITUATIONS VAGANT
ELECTRONIC Test Engineers.

LIGHT Engineering Company in Coventry is
requiring the above for the testing of electronic
equipment on Government contracts.

APPLICANTS with a knowledge of ‘this type of
testing and wishing to obtain well-paid posi-
tions, should apply, stating qualifications and
experience, to Personnel Manager, Box FQS’(‘)"?G

ELEC’I’RONICS Examiners required at Bromley
and Woolwich.

DUTIES cover inspection and testing of elec-
tronic equipment including radio and radar,
accessories and components, and involve the use

of meters, signal generators, oscilloscopes,
bridges, etc. Alexmnts should be familiar with
electronic specifications and be

eﬁcmcal and
able to read circuit diagrams.
RATE of pay 242/6 rising to 257/4 for 44-hour,
5 day week. (Certain work carries a maximum
of 267/4.) Two weezs (88-hours) paid annual
leave rising to three weeks (132-hours) after
5 years’ service in the grade. Pald sick leave
scheme. .
CANDIDATES must have served a recognised
apprenticeship {(or have had_ equivalent experi-
ence) or have served in H.M. Forces in an
appropriate skilled trade. Good prospects of
advancement,

APPLY giving documentary evidence of ?uallﬂ-
cations to ‘Administrative” Officer (L), (WW),
E.I.D., Ministry of Aviation, Golf Rd., Bromley
Kent, [9058

APPLICATIONS are invited for the post of
technician in the Nuffield Department of
Surgery, University of Oxford. X

THE work will entail care of electronic equip-
ment, artificial heart pumps, and
the use of these. Some of the work will
necessity be in the operating theatres.
SALARY and conditions according to Whitley
Council Scale. Applications naming two referees,
age and experience, should be sent to Nuffield
Professor of Surgery, The Radcliffe Infirmary,
Oxford. [9061

ART-TIME electronic engineers for L.P. disc

cutting, installation work, technical advis-
ing, wanted in London.—Box 6677. 0134
ART-TIME advertising and office manager
required by London hi-fi dealers: age im-
material; experience important.——Box 6676.
[0133
VHF Engineers required in the London
area, good opportunities for advancement
with large organisation. 5 day week. Tel. Gul.
8771. [9058

ANTED, electronics engineer in the ser-
vice dept. of N.W. concern, must have
elementary musical background, state full de
tails, previous exchange, etc., to Box 842?@062

ARING alds—experienced repair engineer
wanted; progressive position with really
good prospects tor the right man.—Ingrams. 2,
Shepherd St., London, W.1l. Hyde Park S)EZI;IOI‘i(s

ENGINEER to service Electro-Medical appara-
tus; driving experience essential. —Write ex-
perience and salary required to Stanley Cox
Ltd., 93-97, New Cavendish St.. London, [g\(’)hl".

TELEVISION bench and field engineers re-
quijred at all times for vacancies in most
parts of the British Isles; permanent positions
with highest salaries plus bonus for suitable
applicants; 5l4-day week.—Box 1757. [0251

THE INDEPENDENT TELEVISION AUTHOR-
ITY invites applications for the post of
Assistant gineer in the Operations and
Malnttenance Department at the London Head-
quarters.
THE successful applicant will be required to
assist the Senior Engineer (Maintenance) in
supervising maintenance work at transmitting
stations, conducting performance tests an
analysing maintenance records,
APPLICANTS should be aged between 25 to 35
years, possess a degree in Engineering or its
equivalent and a good knowledge of radlo and
elevision engineering. Practical experience of
elevision transmitting station design or opera-
jon would be an advantage
STARTING salary according to age and ex-
erience In the salary scale £1,170-£1,645.
andidates with exceptional qualifications may
be considered for appointment in a scale rising
£1,840, A contributory Pension Scheme is

in operation,

APPLICATIONS stating age, experience, and
qualifications should be addressed to the Per-
sonnel Officer, I.T.A., 62, Brompton Rd.,
8.W.3, quo:ln% rsference number E/14; not
later than 13th June. [9086

Qrms

JUBILEE CHASSIS

28 GNS

An AM/FM chassis with nine valves and two
diodes with push-pull output stage providing
6 watts. Full VHF, medium and long wave-
bands with automatic frequency control on
FM and ferrite aerial on AM. Tape record and

playback facilities.
HASSIS 27 GNS

C

STEREO 44

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
and monaural tape recording. Separate bass
and treble ganged controls together with di
volume control for ease of balancing.

AF208 CHASSIS 22 GNS

An AM/FM chassis providing 5 watts output
and covering the full VHF and medium wave-
bands. Tape record and playback facilities,
separate bass and treble controls. Although
an economically priced chassis, this has the
same superior fimish and quality components
as our more expensive models.

The use of more expensive loudspeakers would
Justify your considering our more expensive
combined chassis, the STEREO-TW. jé.VE,

gns.

Post this coupon or write for descriptive literature
or call at our Holloway shiowroom for full dem-

onstration. Open 9-5.30 weekdays, 9-5 Sats.
...... beiresaaaeinaeuise ... o | WIC
WIRELESS &

ARMSTRONG YitEvision: CO.LTD.
Warlters Road, London, N.7
Telephone: NORth 3213
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PRECISION
SOLDERING
INSTRUMENTS
for the
ELECTRONICS
INDUSTRY

eComprehensive range

@Robust and Reliable

elight weight

eRapid heating

@Bit sizes 3/32in. to 3/8in.

o ‘PERMABIT’ or Copper

bits

¢ All voltage ranges 6/7v.
to 230-250v.

®Prices from 19/6.

Nlustrated is the 25w.
3/16in. replaceable bit
model with safety
shield.

Registered
Suppliers to
and Foreign
Governments. Agents
throughout the world.

Brochure No. $.5 sent
free on request.,

Patents.
.designs.

Sole proprietors and manufacturers:

LIGHT SOLDERING DEVELOPMENTS LTD.
28 Sydenham Road, Croydon, Surrey

Phone: CROydon 8589 Grams: Litesold Croydon

TRANSFORMERS

Since 1931 all types, single and 3-
phs, 6w to i2 KVA, over 1,000,000
during the war, UL Output Trans-
formers
SOUND SALES LTD.
Works & Laboratories:
West Street, Farnham, Surrey
Farnham 6461

RESISTANCE WIRES
EUREKA-CONSTANTAN

Most Gauges Available

NICKEL-CHROME MANGANIN

COPPER WIRE

ENAMELLED, TINNED, LITZ,
COTTON AND SILK COVERED
SMALL ORDERS PROMPTLY DESPATCHED

B.A. SCREWS, NUTS, WASHERS,
soldering tags, eyelets and rivets,
EBONITE and BAKELITE PANELS.

TUFNOL ROD, PAXOLIN TYPE COIL
FORMERS AND TUBES, ALL DIAMETERS

SEND STAMP FOR LIST TRADE SUPPLIED

POCST RADIO SUPPLIES
33 Bourne Gardens, London, E.4
Phone: ClLlissold 4688

British and Foreign |

WIRELESS WORLD
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SITUATIONS VACANT

TELEVISION service engineers required, ex-
perienced men only, give full details of,
education, experlence and ual)ﬁcatlons.—
Apply Works Manager, Pye (Ireland), Limited,
Dundrum, Dublin, Ireland. [9041.

ADIO mechanics.—Permanent and pension-
able vacancies exist for young men ex-
perienced in the assembly, installation and
testing of HF and VHF telecommunications
equipment, preferably in connection with avia-
tion ground services.
STAFF will be based at the Engineering Divi-
sion of the Company, address below, but their
main duties will take place overseas for varying

periods installing telecommunications equip-
ment., Whilst overseas a generous daily
allowance is paid.

EX-SERVICES personnel of fully skilled cate-
gories are particularly welcome to apply.

APPLICATIONS to the Personnel Officer, Inter-
national Aeradio, Ltd., Hayes Rd., Southall,
Middlesex. [0263

QOUIS NEWMARK, Ltd., leading company
in the design of auto pilots for helicop-
ters, are expanding their facilitles at their
Development Laboratories at New Addington,
Croydon, and have the following vacancies to
be filled immediately.
ENGINEERS and ASSIST’\NT ENGINEERS
with degree or H.N.C. and experience in the
fleld of light electrical engineering, electronics,
electro mechanical devices or semi-conductors,
to work on the development lnst,allanon and
flight testing of automatic
SALARY commensurate witl e‘(penen(;e, pen-
sion scheme.-—Apply in writing, giving_ full
partigulars, to: Personnel Officer, Louis New-
mark, ktd., Prefect Works, Purley Way, Croy-
don, Surrey, or ’phone Mr. Barkham, Lodge
Hill 3441, [0333

ELECTRICAL test personnel are required by
Tannoy Products, Ltd., Sound Equipment
Designers and Engineets; good all round know-
ledge and previous experience essential.—App

Tannoy Products, Ltd., Norwood Road, S[I:S‘.mzgl

V engineers required, resident in London
and holding full driving licence; selected
applicants will be appointed to staff with top
salary; 3 weeks' holiday with pay, Xmas bonvus,
etc.—Singer’'s Radlo, Ltd., Har Rd.,
W.2, Cun. 0707, or after 7. Ent. 6521 ]'9093

NGINEERS and Technical Assistants are
required for deve]opment of radlo communi-
cation eguipment in the H.F., .and U.H.F.
bands. Superannuation Scheme. —Abply Person-
nel Officer, British Communications Corpora-
tion, Ltd., High Wycombe, Bucks. 9052

ERVICE manager. expd., responsible execu-
tive position available for first-class man
with technical knowledge, organising ability
essential, excellent salary and prospects.—Tape
Recorders (Eelectronics). 784-783, High
Rd., Tottenham, N.17. Tel Tottenham 08[191667

TECHNICAL author, electronics: exceptional
opportumtf for fully e‘(perienced man with
proved technical and writing background:
mlmmum salary £1,250 per annum.—Applica-
in nfidence to The Drawing Office
(Baldock), td 23a, High St., Baldock, I‘?en’;s

ELECTRONICS engineers; men

RADIO AND
ELECTRONICS

A new basic work of reference and
study for students, technicians
and apprentices.

Ed. by J. H. Reyner

@ |,064 pages. [ )

@ 22 contributors.

1,250 illustrations.
£5/5/-. Postage 3/-

Cash refunded if returned within 14 days

THE i\ADIO AMATEUR’'S HAND-

BOOK. 1960 Edition. 32/6. Postage 2/~
INDUSTRIAL ELECTRONICS AP-
PARATUS, by P. Van Der Ploeg. 9/6.

Postage 6d.

HI-FI AMPLIFIER CIRCUITS, by E.

Rodenhuis. 15/-. Postage 6d.

ELECTRONIC COMPUTERS. Principles

and Applications, by T. E. Ivall. 25/-.
Postage |-,

ELEMENTS OF RADIO. Marcus &
Marcus. 40/-. Postage 1/6.

AN INTRODUCTION TO TRANSIS.
TOR CIRCUITS, by E. H. Cooke-Yar-

borough. 18/—. Postage /-
RADIO VALVE DATA, 6th Ed. Compiled
W.W.” 5/-. Postage 9d.
NEW 1960 CATALOGUE |I/-.

THE MODERN BOOK CO.

BRITAIN’S LARGEST STOCKISTS
of British and American Technical Books
19-23 PRAED STREET
LONDON, W.2
Phone: PADdington 4185
Open 6 days 9-6 p.m.

BARGAIN OFFER.

surplus

White Spot R.F. Transistors
at 4/6 each, POST FREE

Our Component Lists for 3d. Stamp
Money Back Guarantee on all Items

NEO MAIL ORDER SUPPLIES

2A MAXWELL RD., PORTSMOUTH

with at least O.N.C. or equivalent experi-
ence to do final tests and inspection on a wide
range of high-accuracy instruments; these are
permanent staff positions with pension fund
and club room facilities.—Electronic Instru-
ments, Ltd., Richmond 6434. 9068

ENGINEER for plannlnlg publlc address Sys-

tems, qualifications lIn-act;lcal
experience in electronic laboratory an /or fac-
tory production essential; salary according to
qualifications and experience.—Pamphonic Re-
%oducers. 8, Dalston Gdns., Stanmore, I\I[idyt:llx2

TELEVISION engineer required by set manu-
facturer in Dublin to control television pro-
duction and test; excellent opportunity for good
test engineer with production exgerlence, staff
appointment, pension scheme, bonus.—Apply,

Works Manager, Pye (Ireland), Ltd,, Dundrum,
Dublin, Eire. [9069

ETAL worker for Electronic Prototype Dept,

familiar with chassis construction and
development, simple turning and milling; five-
day week, canteen, superannuatxon —Please
write quoting reference E.8 to the Personnel
Officer, Hilger and Watts Ltd., 98 St. Pancras
Way, Nw.I. [9051

TECHNICAL assistant.—E. K. Cole, Ltd.,
Southend-on-Sea, have a vacancy in their
Patents department for a technical assistant,
aged 24 to 30 yrs: knowledge of radio engineer-
ing essential; salary commensurate with quali-
fications.—Please write, stating age, qualifica-
tions and experience to Personnel Managerrg

IRCUIT Development Engineers required
for domestic radio and television, applicants
having O.N.C. or equivalent and at least five
rs’ experience, should write giving details
including age and salary required to:—The Chi Chief
Engineer, Emerson lectronics Ltd., Brent
Crescent, North Clrcular Road, London, N.W.10.
(Near Hanger Lane Station.) (9097

YOU are invited to apply for
a copy of our illustrated brochure
and price list which gives full
details of our wide range of

QUARTZ CRYSTAL UNITS

which are renowned for their

Accuracy & Reliability
THE QUARTZ CRYSTAL CO. LTD.

Q.C.C. Works,
Wellington Crescent,
New Malden, Surrey.

Telephones :
MALden 0334 & 2988
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LEWIS have the
CABINET for
YOU

EXTENSIVE RANGE OF
CABINETS FROM £4-7-6

THE CONTEMPORARY
Price £11.15.0

This beautifully designed Contemporary Cabinet
can be supplied in Oak, Walnut or Mahogany
veneer and has a waxed semi-matt finish.

This cabinet can be fitted with any of the latest
Hi-Fi units.

THE CONTINENTAL
Price £29.10.0

This elegant Cabinet is the finest in our range of those
designed in the continental style. Solidly constructed
and finished in Oak, Walnut or Mahogany veneers.
(Dark, medium or light, high gloss or satin finish
available.)

I—TV%_NEW LEWIS CATALOGUES:—
I Q/\ The Cabinet Catalogue |
I «% The Equipment Comparator I

Catalogue
(Designed to assist your choice of cabinet and I
equipment.)
Please send me details of your two new catalogues

I

I

I Name
IAddress
I

CAPITALS PLEA

BLOCK

| 120 GREEN LANES, PALMERS GREEN,
LONDON, N.13 (Near the Cock Tavern).
Telephone: BOWes Park §155/6 |

SITUATIONS VACANT

VERSEAS Oll Exploration Company with
\7 world-wide seismic Eax‘tles offers permanent
career to electronic technicians, Work consists
in maintaining and operating electronic record-
ing equipment under field conditi Live
generally in camp ualification: H.N.C. or
equivalent essential, with practical experience
in electronics. Home leave every two years.— |
Box No. 5829. 0331

SERVICE engineers under 50 years of age
required by Selfridges for their Radio and
Television Department. Applicants must have |
had previous experience and be in possession
of a current car drlvinr licence. Permanent
positions which are pensionable for men under
45. Apply to the Men’s Staff Controller, Sel-
fridges, Ltd., 400, Oxford St., London, W.1.
19089
EST invited |
| from test engineers with previous industrial
experience of testing radio communications,
receivers and transmitters; successful applicants
will be offered positions on the company’s
permanent staff; starting salaries commensur- l
ate with qualifications and experience.—Apply
in writing, giving full detalls, to Personnel
Officer, Redifon, Ltd., Broomhill Rd., S.w.18. |
(0252
AN interesting and progressive position arises |
in a prominent Dublin radio manufactur-
Ing company for a young man with a good
general education. Essential qualifications are
a sound theoretical knowledge of radio and
TV, preferably to degree standard, combined
with practical workshop ability, and the facility
to express ideas in writing. The standard re-
g};(l)ged {s high, with salary in accordance.—Box

engineers.—Applications are

[9088
PHILIPS RECORDS, Ltd., require a young'
man, aged 18-23, to assist with the care

and malintenance of their studio equipment.
Applicants should preferably have an Ordinary
National or City and Guilds Certificate in Tele-
communications and have a particular interest
in recording equipment and technigues.—
Please apply to the Personnel Officer, Philips

Records, Ltd., Stanhope house, Stanhope
Place, London, W.2. [9095 |
ZAK require self-reliant experienced

public address installation engineers with [
ability to supervise wiring contractors. Abllity
to equalise Post Office lines an advantage. Line,
Assistant Line and Sound Maintenance Engi-
neers and Electricians are also required. There
will be openings in London, Birmingham and
Manchester. Applications in own handwriting
to Commercial Manager. Planned Music, Lid..
Regent House, 235, Regent St., London, rgvo'fsld

TELEVISION engineers who possess sound
theoretical knowledge, and some years of

| ipractical experience, are invited to apply for
i |permanent,

pensionable positions with well-
established Rental Company in Middlesex and
Surrey; there are vacancies for field and
workshop engineers; 3 weeks’ annual holiday
is given; excellent conditions and etﬂulpment;
top rates of pay.—Write, glving details of ex-
perience, age and wages required, to Box [806‘»31193

AIRCRAFT radio engineers and mechanics
required with specific workshop experlence
of one or more of the following: vhf, hf/mf.
adf, ils, vor, X-band radar; 44-hr week: top
basic wages—engineers £16 p.w., mechanics £14
p.w.; also 2 vacancies for trainees. 16-18 yvears:
overtime and bonus system in operation.—Apnply
in writing, stating experience, to The Managing
Director, Air Transport écharter) {C.1.). Ltd

7. ow Rd., Poyle Trading Estate, Colnbrook.
Slough, Bucks. 19075

LECTRONIC Wiremen who are capable of

wiring prototype units from circuit dia-
grams are required for a special products
sectlon in the T/V transmission (studlo and|
control equipment) laboratory, previous T/V
experience not essential, but applicants must
have been employed on circuitry of similar
complexity and be able to work with a mini-
mum of supervision, good prospects for candi-
dates of ability.—Applications, quoting '* KRR/
EWT,"” should be addressed to the Engineering
Personnel Officer, Pye Ltd., Cambridge. [9064

EVELOPMENT Engineers with ractical

laboratory experience and qualifications to |
HNC or C & G standard are reguired for work
on the following: Television Transmission
Equipment. Television Receivers, Telecommuni-
cations Eguipment. Measuring Instruments.
Work is varied and interesting and our rapid

expansion provides outstanding rospects:
Superannuation Fund, Sports-Social Club. Holi- |
day arrangements will be honoured. Apply in

confidence, to.—(Staff _Appointments),
}SieEl:asv Wireless, Ltd., 1-7, Croft St.,

TECHNICAL authors required for the prepara-
tion of handbooks giving full technical de-
scriptions, setting-up procedures and servicing |
instructions for a wide range of equipment In
the fields of radar. aids to navigation, air
traffic control and industrial electronics,
plicants should have a good command of
English and familiarity with the requirements
of the Services ATP and with specification
ATA 100 would be an advantage; pension
scheme, housing assistance avajlable ap-
proved cases.—Write glving full details and
salary required to: Personnel Officer, Cossor
Radar & Electronics, Limited, The Pinnacles, |
Elizabeth Way, Harlow, Essex. [9071

1910—-Jubilee Year—1960
COMPONENT DISTRIBUTORS

Guaranteed components—
made specially for us:=

1% tol. S8ILVER MICA CAPACITORS
84 standard values alwaye in stock.
5-1000pF 9d.  1200-2000pF 1/-
2200-3000pF 1/3  3300-5000pF 1/6
WAX COV'D PAPER TUBULAR CAPACITORS.
350V. Wkg. .05 mF. 7id., .lmF. 8}d. 26 mF. 1;..

.6mF. 1/4. 500V. Wke. .01 mF. 7id. .02mF. 8d.
-06mF. 9d. .ImF. 10d. 25mF. 1/1. .5mF. 1/9.
P.V.C. COV'D. ELECTROLYTIC CAPACITORS.

Bias 1/6 to 2/8 Smoothing 1/74 to 3/3
Dual 4/3 to 6/- Full List No. 186.
1jin. dia. CAN TYPES 350/500V. from &/-.
liin. dia. POTENTIOMETERS 2in. shaft.
10K, 25K, 50K, 100K (linear) 250K, 500K, 1M, 2M
{log.) 3/-. With switch 4/6.
MINIATURE MAINS TRANSFORMER
Pri. 0-200-220-240 v. Bec. 250 v. 40mA., 6.3 v. 1.5 amp.
Btack size 23 x 1} x 1}in, 10/6.
CELLULOSE WADDING for resonance damping, 40 ply.
36in. wide, 5 yd. roll 17/6.
Bole distributors for this area

IMPORTED HIGH STABILITY RESISTORS.
“TBL" Half-watt 10% * Preferred value " range
{12-10M). Very popular line 6d. each.

“ SURPLUS ** HIGH STABILITY RESISTORS.
Best makes. Largest selection available. 145 standard
values plue many others.

5% §W. 74d. 1W. 9d. 1W. 104d,
2% §W. 10d. W. 1/- w.1/3
1% iW. 1/3 iw. 1/6 1W.1/9

Ordinary Catbon Resistors §W. 3d. §W. 4d, Alsomany
Carbon and Wire wound up to 200W. Full list No. §

AND, OF COURSE, OUR OWN PRODUCTS
Precision-made ALUMINIUM
BLANK CHASSIS

Commercial quality, haif-hard 16 s.w.g. Bame day
service, ANY BIZE to nearest 1/18in. 2, 3 or 4 sided
Max. length 17In., depth 4in.

Bpecials dealt with promptly. 3., fin. or }in. flanges
(inside or outside). @d. each extra.

Soldered corners (new process) 6d. ea. extra.
Price Gulde (norma) chassis only)—
Total area of material including waste:

48 6q. in. 4/- 176 sq. in 8/- 304 gq. in 12/~
80 g8q. in. 5/~ 208 sq. in. 9/- 336 sq. in 13/~
112 &q. in. 6/~ 240 &q. in. 10/- 368 sq. tn 14/~
144 sq. in. P~ 2728q.in 11/- and pro rata
post{13 poal 1/6 post 1/9

Quantity and trade dlscounte. Finlshee arranged for
quantities of 25 or over.
PANELS
Any size up to 3ft. at 4/6 sq. ft.
Postage (eq. in.x—72 9d.; 108 1/3; 144 1/6:
432 1/9: 578 g/-.

THE WELL-ENOWN
COOPER-SMITH

HI-FI AMPLIFIERS

Each the best in its class—
yet you can build it yourself!

KIT BUILT
STEREO Control Unit .... £12 12 0 £15 0 0
STEREO Main Amplifier .. £1313 0 £16 ¢ 0
Mk. II Control Unit...... £717 6 £1017 6
B.P.1. Main Amp. 10/12W, £12 5 0 £14 5 0
“PRODIGY”’6/0W.Intezrated £12 10 0 £15 15 ©
“BANTAM™3/4W.Integrated £7 10 0 £8 5 0

Building instructions 2/6 each. (Bantam 1/6.)

Please add postage for all orders under £2

H. L. SMITH & CO. LTD

287/289 EDGWARE ROAD, LONDON, W.2
Telephone Paddington 5891/7595
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5 COVENTRY RADIO LTD.

OnNooooOoopooonooo
189/191 Dunstable Road, LUTON.
Audio & Component Specialists Est. 1926

1f you are unable to visit us at
Luton, send for a copy of our

HI1-FI CATALOGUE

of 300 items 70 pages.
Price 1/- plus 6d. postage.

JASON KITS

Everest Portable Radio
£13/19/9—6 Transistor.
£15/18/9—7 Transistor.

IN STOCK

LUTON'S

Telephone Luton 7388/9

CENTRE

ElDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD

METER
REPAIRS

All makes of Single and
Multi-range instruments repaired and
recalibrated.
Y% 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 stack (27 to 6%)
and complete equipment manufactured to
specification.
Call, write or phone for details to:

E.I.LR. INSTRUMENTS LIMITED
3229 Kilburn Lane London, W.9 Tel:LAD 4/68

TELETRON
TAPEJAK

The first Transis-
torized Radio Tuner,
specially designed for
use with Tape Re-
corders.
% High Sensitivity.
% Twin tuned cir-
cuits.
% Pre-setting for
MW.Programmes
% Fixed tuned for
1500M.
Price...... £5

THE TELETRON
CO. LTD.
1128, Station

London, E.4.
SIL. 0836.

0

Rd.,

WIRELESS WORLD
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SITUATIONS VACANT
ENIOR Electronic Engineer to lead design
team for audio-: frequency amplifiers up to
10kW frequency, range 5c¢/s to 10ke/s; qualifi-
cations degree or H.N.C. with not less than

five years’ in development laboratory experi-
ence of byoadecast relay systems, .A. and
I acoustics desirable; permanent position in

expanding concern for man aged 30-45; salary

accordmg to qualifications and experience.—
Pamphonic Reproducers, 8, Dalston Gdns.,
Stanmore, Middx. Wor. 0228. [0311

CIRCUI’I‘ Designers and Circult 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 least an O.N.C. or an inter-
mediate grouped C. & G. certificate.
Knowledge of Crossbhar Switching -or totalisa-
tors 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. DA/1, [0160
'HE INDEPENDENT TELEVISION AUTHOR-
ITY invites applications for the appoint-
ment of Engineer-in-Charge at each of its
Medium Power Transmm:mg Stations which
are now being huilt at Caradon Hill, near
Liskeard in Comwall and Stockland Hill, near
Honiton in Devon; applicants must have
Electronic_ qualifications, a first-class know-
ledge of High Frequency and of Television En-
gineering, and must have gained practical ex-

perience of the detailed organisation and

:{uncr gf‘é%‘l, :-5, g g operation of a Television Tmnsguttlng Station,

UnCr THE successtul applicants may be posted to

Tuner FMT3 £8 5 0 one of the Authority's existing Medium Power

Tuner \lercury £9 0 0 Transmitting Stations, prior to taking up their

Tuner Merc £9 9 0 gfrnlx(s;negtﬂiaﬁpomlmmtst at Caradon Hill or

ocklan early nex

%f;g‘l’ J‘"{,Pg“ﬁ“ Jsaz - g THE scale for the pos f’% £11155 £1,865 per
‘Tuner Argonaut AM/FM Tuner £10 10 0 {a;?n;mr tion contriutory silnd” SHIGED

Tuner Argonaut Radio Recexver £1111 0 APPLICATIONS stating age, experience and

qualifications  shouid be addressed to the

Personnel Officer Brompton Rd., London,

62,
WS. quoting referenoe E/13 not later than
13th J [9087
ADIO Mamtenanoe Engineer required by
B.E.A., Birmingham Airport, to be respon-
sible to t.he Station Engineer for the inspection,
maintenance and certification of aircraft radio
installations. _Applicants should possess Radio
Maintenance Eng.neer's Licence, category A
with A rating for radar; have considerable
experlence of aircraft radio servicing and a good
knowledge of modern airborne and radio com-
munication systems, landing and navigation
aids; salary £16/5/6- £18/15/6 plus 12/6 per
week special bonus.—Write to Senior Personnel
Officer (Regions), British European Airways,
{ Bealine House, Ruislip, Middlesex. 19084
PERATOR, male or female, required for
direct readmg spectrograph in an analy-
metallurgical lahorator; in the Bir-
mingham area; duties would also involve
maintenance and servicing of the instrument;
applicants should have some knowledge of and
practical experience with radio or electronic
equipment; O.N.C. or P.M.G. certificate stand-
ard preferred experience in spectrography
would be an advantage but is not essential, as
training for this specific instrument would be
provided. Apply, giving particulars of experi-
ence, previous employment and salary expected;
5-day week; superannuation scheme.—Box [8&%33

| MINISTRY OF AVIATION re(luire Electrical |

Engineers (Assistant Signals Officers) for
aviation telecommunications and electronic
navigational aids. Min. age 23, 1st or 2nd Class
degree in Physics or Engineering. or A.M.I.LE.E.
or A.FR.Ae.S. (candidates with_ Parts I, II
and III of AMILEE. or Parts I and I of
A.F.RAeS. or equiv., or of ver fgh pro-
fessional attainment without these qu 5. con-
sidered); salary £690 (age 23) to £1.125 (age
34), max. £1,300; slightly lower outside London
and for women; further detalls and forms from
—Ministry of Labour Technical and Scientific
Register (X), 26 King Street, London, S.W.1,
quoting D.161/ [0310
RADIO mamtenance engineers to pe based

at London Airport, for relief duties at
| U.K. and overseas stations; applicants should
have considerable experlence of aircraft radio
servicing and maintenance; a knowledge of
modern airborne civil radio communication and
aircraft electrical systems; landing and naviga-
tion aids; and possess a current Aircraft Radio

Maintenance Engineer’s licence to at least
“A’" category with *“A"” rating; medical fit-
ness for overseas service is essentlal in all

cases; salary £937/10 to £1,067/10, plus allow-
ances on_posting.—Write to Senior Personnel
Officer (Regions), British European Airways,
Bealine House, Ruilslip, Middlesex. [9078

INTERNATIONAL AERADIO, Ltd., has periodic
vacancies overseas for Radio Technicians,
City and Guil's Intermediate Telecoms. an ad-
vantage but not essential if applicant has con-
siderable installation/maintenance

.F./V.H.F. low/medium power comms. Equip-~
ment; applications ex-service ersonnel  of
fully skilled categories welcom osts are
permanent and pensionable; normally accom-
modation is provided with tax free emoluments
equated to local conditions; additional marriage
and child allowances; free air passal I'ges and
insurance; kit allowance; generous U. leave;
afp]y in wntmg -—Personnel Manager, 40, [26%2

WESTERN ELECTRIC EXTENDING TELEPHONES
with single earpiece and headband, complete with
acrew-fixing tahle stand. Approx. 22in. extension.
Brand New, bo. 32/6.
329 RECEIVERS fully valved, untested £5, for callers

PARABOLW MIRBORS 20-inch in good condition,

£5, for callers

PROJECTION LAMPS Pre-focus 100 v. 300 w.

new condition, 8/6.

PROJECTION LAMPS, 3-pin 110 v. 500 w.,

condition, 10/8.

TIME SWITCHES, VENNER. 8-day clockwork,

230v.1A. Thoroughly recondltioned and guaranteed,

£2/2/- including post and p:

SOUND-POWERED BBEAST MIKE AND HEAD-SET.

No Batterles needed, 15/-.

CARBON TELEPHONE HANDSETS, New. 12/8.

SOUND-POWERED INSERTS. Buitable for Transistor

Sets, New, 3/9.

AVO UNIVERSAL TEST METERS. Reconditioned

as new. Inperiect working order. Model 40 £10/10/-

Model Z, £9

HIGH-SPEED ELECTRO—MAONETIG COUNTERS.

Ex-Govt. 0-9,999, 25/50 v. D.C. Bize 4 x 1 x lin.

Single coll 2,300Q or single coll 5000, 18/6.

VENNER TIME SWITCHES, for switching onfoff

lighting and power. Reconditioned as new. In iron-

clad cases, 10 amp., 75/-; 15 amp., 85/-; 20 amp.,
+f

£5/5/-.

TELEPHONE DIALS. 0-9. Suitable for inter-office
and factory mstal]a.tmns With fixing mount, fitted
with connecting tags, 21/-.

3-O0HM P.M. SPEAKERS In good working order,
10|n 27/8 8in. 9/6; 6in. 9/6; 5in. 11/6.

OI;I‘Y SLOT METERS (ll in slot) for A.C.
mMns Fi\ed tariff to your requirements. Buitable
for hotels, ete. 10 A., 84/-;165 A., 94/-; 20 A., 104/~.
Other amperages available. Reconditioned as new.
QUARTERLY ELECTRIC CHECK METERS. Re-
conditioned as new. 10 A., 42/6; 15 A., 52/6; 20 A.,
‘ 57/6. Other amperages available

in

in new

BALANCED ARMATURE HEADPHONES.
for crystal sets, 12/6.

Suitable

HAND BEARING MARCHING uommssms 14/6.
|1 MovING COIL HAND MIKE. Type 7, 7/8.

All prices include carriage

23 LISLE ST. ( cer.2969) LONDON, W.C.2

Closed Thursday * p.m. Open all day Saturday

The finest method

)
Qq»/y for cleaning records

Already over 200,000 enthusiastic users

THE  «“Dust PBug”
AUTOMATIC GRAMOPHONE RECORD CLEANER

PATENT No. 817,598

l Price reduced to 17/6 (plus 5/10 purchase tax)
from your local dealer or
CECIL E. WATTS LTD.
Consultant and Engineer (Sound Recording and Reproduction)

Darby House, SUNBURY-on-THAMES, MIDDX

COMPREHENSIVE
RADIO COMPONENTS
CATALOGUE

Every engineer, constructor, workshop,
laboratory and design dept. should have a
copy of this up-to-date detailed com-
ponent catalogue. 128 pages on high
grade paper detailing over 4,000 stock

items with hundreds of illustrations.
Will save you time and money. Only
available direct from us. PRICE 2/,

post 9d.

HOME RADIO OF MITCHAM

Dept. W., 187 London Road, Mitcham,
Surrey. MIT, 3282,
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LYONS RADIO LTD.

VALVE BARGAINS. VR99 7/6, VR100 /8, VRIOI
(MHLD®) 9/8, VR102 5/-, V1103 §/8. SET OF VALVES
for R1155 ‘‘Set A™ 3-VRB100, 2-VR101, 1 each VR99,
VI103 52/6, *' Bet B’ as ** A ** plus 2-VRO9, 1-VR102
63/-. 7E6, TN7, TF7, 28D7 all at 5/6 each. 12K8,
10/6, 25L6 9/-. PX25 9/8 or matched 17/ palr.
803 14/8. Post 6d. each over 3 free.

WAVEMETERS TYPE W1239. Rectifier type em-
ploying valves VR92, 6J5, Vi103 (tuning Indicator) and
6X5. Frequency range 39-51 Me/s. Tuning control
fitted with Muirhead slow-meotion drive having a clearly
calibrated dial 0/100 with vernier scale, Own built-in
powser pack for operation from 200/250 v. A.C. mains.
Housed in copper lined wooden Instrument cases
154 x 9 x 10in. Really high grade instruments which
would make a useful addition to any Laboratory or as a
source of useful components for bullding other equip-
ment. PRICE ONLY 55/-, carriage 8/6.

EQUIVALENTS MANUAL. Presents interchangeabillty
data on every electronic tube and semi-conductor
avallabje in the World today. Includes recelving
valves, TV. C.R.T.'s, Industrial, Army, Navy, Air
Force types, Sub-miniatures, Magnetrons, Klystrons,
Transistors etc., etc. More than 20,000 types listed.
PRICE ONLY 9/8, post 10d.

INVERTERS. Known as Motor Generator type 7°
Air Min. ref. 5U/3288. Input 23/24 v. D.C. Output
80 v. at 1,600 cycles, 240 v.A. Carbon pile V/R. and
filter unit incorporated. In good condition. PRICE
ONLY 45/-, carriage 45/-.

3 GOLDHAWK ROAD, (Dept. M.W,)
SHEPHERDS BUSH, LONDON, W.12
Telephone: Shepherd’s Bush 1729

TELEPRINTERS,
PERFORATORS,
REPERFORATORS
TAPE READERS
Pen Recorders, Terminals and V.F,
Telegraph multi-channel units; Testing
Equipment, Test Frames, Telephone
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

"TMETERS |

WE CAN SUPPLY
WITHIN 7-14 DAYS

a complete range of moving coil—
moving iron—electrostatic—thermo-
couple—also multirange meters —
meggers—pyrometers and laboratory
test instruments, etc.

All to B.S.89

Instruments tested and standardised on our
premises, and replacements supplied from our
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.
THE V.Z. ELECTRICAL SERVICE

NOTE NEW ADDRESS:
311 EDGWARE ROAD, W.2.

TECHNICAL TRAINING

EARN Radio and Electronics the New Prac-
tical Wayl Very latest system of experi-
menting with and bullding radio apparatus—

‘“as you learn "—Free brochure from Dept.
W.W.10, Radiostructor, 40. Russell Street,
Reading. Berks. [o2ai

CITY & GUILDS (electrical, etc.) on ‘‘ No
Pass—No Fee ' terms; over 95% succesges,
—For details of modern courses in all branches
of elecirical engineering, applied electronics,

automation, etc., send for our 148-page Hand-
book-—free and post free.—B.I.E.T. (Dept.
288A), 29, Wright’s Lane, London. W.8. [0017
TUITION
ULL-TIME courses for P.M.G. Certificates,
C.G.L.I., Telecommunlications and Radar
Maintenance Certificates.—Information

from

College uf Technology, Hull, {0111
IRELESS.—See the World as a radlo officer

' in the Merchant Navy. short training
period. low fees, scholarships, etc., available
boarding and day students. stamp for prospec-
tus.—~Wireless College, Colwyn Bay. (o018

EARN-AS-YOU-BUILD course in basic

radio, electronic and electrical theory with
ractical training building a 4-valve TRF and
-valve sugerhef. radio receiver; Signal Genera-
tor and igh-quality Muititester.—Write for
FREE ook, International _Correspondence
Schools, Intertext House, Parkgate ad
(Dept. 442), London, S.W.11. 0358

LL Examinations easier to pass by I.C.S.
home study methods. A.M.Brit.I.LR.E.. C. &
G. Telecoms, Radio and TV Servicing, etc.—
Write for free Prospectus, International Corres-
pondence Schools, Ltd.. Intertext House, Park-
gate Rd. (Dept. 442A), London. S.W.1l. [0033

o HOW and Why ** of Radio and Electronics

made eaty by a new, no-maths, Practical
Way, Postal instructions based on hosts of ex-
periments and equipment building carried out
at home, New Courses bring enjoyment as weil
as knowledge of this fascinating subject.—Free
brochure from Dept. W.W.12 Radlostructor, 40
Russell Street. Reading, Berks. (0240

V and Radio—A.M.Brit.I.R.E., City and

Guilds, R.T.E.B. Cert., etc., on ‘" No Pass
—No Fee’ terms, over 95% successes.—For
details of ecxams. and home training courses
(including practical apparatus) in all branches
ot radio, V. and eiectronics. write for 148-
age Handbook—free—B.I.E.T. (Dept. 397A1).
9, Wright's Lane, London, W.8. [o016
City &

.M.1.Mech.E., A M.Brit.I.R.E.

Guilds, G.C.E., etc.. bring high pay and
security: ‘* No Pass—No Fee ’* terms; over 95%
successes.—For cetails of exams. and courses
in all branches of engimeering, buiiding, elec-

tronics, etc., write for 148-page Handbook—
free. —B.I.E.T. (Dept. 387B). 29. Wright's
Lane, London, W.8. 0118

NCORPORATED Practical Radic Engineers
home study courses of radio and T.V.
engineering are recogniced by the trade as out-
standing 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 aiign-
ment peaks for superhets 5/9; membership
and entry conditions booklet 1/- all post free,
from the Secretary, L.P.R.E.. 20, Fairfield
Rd., London. N.8. [oosg
PATENTS

ATENT No. 773,720 entitled * Amplifier em-
ploying Broad Band tuned circuit’”’ (Radio
frequency amplifier) is for sale or licence.—
Fnr detalls apply to Chatwin & Co., Chartered
Patent Agents, 253, Gray's Inn Rd., London,
Ww.C.1. [9056

BOOKS, INSTRUCTIONS, ETC.
IRELESS WORLD, 1953-1959, 1/9 copy
post patd.—Box 8390. (9055

WIRELESS WORLD, vol. 55 to 63 (1949-
1957), bound. mint; £20.—Box 8332. [9049
“ RANSISTOR Projects *, latest American
publication complled by 33 author/
designers, chockful of information and proved
circuits, transmitters, receivers, radlo-contr/oé.

| etc., just off the press, it’s a_must; P.O. 24

—H. Duncan, 152, W42 8t., N.Y.C.. U.S.A.
[9081
* QERVICING Transistor Radlos'’, this in-
structive ok by an sauthority on the
subject wr.tten in simple, understandable lan-
guage for the repair man, Is full of diagrams,
this is the transistor technician's * Bible'’,
you will treasure this book; P.O. 24/6.-—H.
Duncan, 152, W42 St., N.Y.C., U.S.A. [9082

e ASIC Mathematics for Radio and Elec-

tronics.”” By F. M. Colebrook, B.Sc.,
D.I.C.A.C.G.I. Revised and enlarged by J. M.
Head, M.A. (Cantab.). Presents In readable

form a complete course in basic mathematics
from engineering students of all kinds and
leads on to the more advanced branches of
mathematics of increasing importance to radio
engineers, In this edition the chapter cover-
ing the application of mathematics to radio
has been revised and enlarged. while new sub-
jects covered include Stabllity, Linear Differ-
ential Equations, Elementary Statistics. Short
Cuts to Numerical Calculations and an Intro-
duction to Matrices. Will be invaluable to
those requiring & refresher course as well as
to those without. previous knowledge of the
subject. 17/6 net from leading booksellers.
BY post 18/6 from Iliffe & Sons Ltd., Dorset
House, Stamford St., S.E.1L.

HIGH GRADE TEST GEAR

BRITISH & AMERICAN
FULLY REBUILT

SIGNAL GENERATORS by Marconi
Instruments.  Type T.F. 144G/l.  Fre-
quency range 15 Kc/s to 8 Mc/s. Type
T.F. 144/G. Frequency range 85 Kc/fs to
25 Mc/s.

Q@ Meters by Marconi Instruments.
Type T.F. 329F. Frequency range 50 Ke/s
to 50 Mc/s.

WAVE ANALYSER by Marconi In-
struments. Type T.F. 445D, for measur-
ing distortions fron 20 cycles to 16,000
cycles.

BEAT FREQUENCY OSCILLATOR.
Type T.F. 195/4. Frequency range 50
cycles to 150 Ke/fs with filter. Attenuator
I uV to | volt. Max. output 2 watts into
50 ohms.

WAVEMETER. Absorption type by
S.T.C. Model L.E1.A. Admiralty Pattern

R.502. Frequency range 100 Kc/s to 48
Mc/s.
WAVEMETER. Absorption  type,

T.F. 69/AP. Frequency range 340 to 1,000

Mc/s.

Type 724 B by General Radio. Frequeney
range 15 Ke/fs to 50 Mc/s.

R. F. ATTENUATORS by Hewlett
Packard. Type 355A, 12 dbin | db steps.
Type 355B, 120 db in |0 db steps. Fre-
quency range D.C. to 500 Mc/s.

Our new TEST GEAR CATALOGUE
is now ready. Send for copy without
delay. Give us particulars of your
requirements. We carry large stocks
of new and rebuilt Test Gear.

LESLIE DIXON & CO.

214 Queenstown Road, Battersea
London, S.W.8 MAC 2159

RECO KITS

* RECO " MIDDY ONE
TRANSISTOR KIT

(M/L Wavcs). 8ize 4}in. x
3iin. x jin. Variable regen.
control Varl Q ferrite rod
aerial. Min., dynamic ear-
piece with Insert. Pencell
battery. Complete kit with
Ediswan transistor and easy
build diagrams, 39/6. P.P. 1/6.

*“RECO ” PUSH-PULL FIVE KIT
M/L Waves and Trawler Band.
(Bize: 6in. X 4jin. x 1§in.)
As the Transigen Three but with Push-Pull output
stage. Uses five EDISWAN Trauslstors. New im-

proved 3in. speaker. Complete kit £8/10/-. P.P. 2/6
Easy bufld practical wirin,
Dorset customer writes:

g diagrams free with kit,
" Makes fine car radio.”

‘“ RECO » TRANSIGEN
THREE KIT
(M/I, Waves and Trawler
Band

nd,,
Entirely self contalned.
= R.F. stage with EDIBWAN
Combined volume and sensitivity control.

transistors.
On test (50 miles from London) tuned in the Home,
Light and in the evening Radio Luxembourg. A.F.N.

and many ot.hgu. Attractive pale blue polystyrene
case withred grille. Dynamic min. earpiece. Complete
kit with casy bulld diagrams and battery, 79/8.
P.P. 2/6.

“RECO* PUSH-PULL

FOUR KIT

(M/L Waves and 2 8.W.
coils free upon request.)
Four EDISWAN tran-
sistors. Volume control.
3in. speaker. Improved
lay-out. Gleaming pale
blue polystyrene case
with red speaker grille.
Complete kit with easy build diagrams and 3-volt
battery, £5/3/6. P.P.2/8.

Parts price list and circuits for the above kits 2/6.

AFTER SALES SERVICE

RADIO EXCHANGE COMPANY
(Dept. W.W.)
27 Harpur Street, BEDFORD
Closed 1 o’clock Saturdays. Telephons Bedlord 2367
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Our present range includes:

Fidelia Major AM/FM tuner unit with pre-amp.,

tone controls, etc., R.F. stage on all wavebands,

variable selecth)ty etc. Price £27/4/-, or with

the Major amplifier, £42/14/-.

Fidetia Imperial, VEF tuner. Price £15/5/-,
Price

or with pre-amp. and tone controis, £19.
Fidelia Preciton, switched VHF tuner.

£14/8/-, or with pre-amp. and tone controis. £19.
Fidelia Major ampiifier, £18.

& Full details willingly on request.
Ei E (6d. for postage is appreciated.)

2 AMHBURST ROAD
RO e

TELSCOMEE CLIFFS
Nr. Brighton,

SUSSEX.

Tel: Peacehaven 38156

\TANNOY~

SOUND EQUIPMENT

Tells you what’s going on clearly

WEST NORWOOD - 5.E.27
Telephone: GIPsy Hill 1131 (7 lines)

SIFAM ELECTRICAL INSTRUMENT CO. LTD.

Telephone 4547/8

LEIGH COURT - TORQUAY -

A.R.R.L. RADIO AMATEURS
Postage /9

Radio Handbook, by Editors and

Engineers, |Sth Edition. Postage 2/6 60/-
World Radio Handbook 1960, Edi-

tion by Johansen. Postage I/— ...... 15/6
Principles of Transistor Circuits,

by Amos. Postage I/—............... 24/
R.S5.G.B. Amateur Call Book 1960.

Postage 6d. ..........ooceiiiiiiiinenns 3/6
T.V. Servicing Handbook, by King.

Postage If3  ....oooiiiiiniiiinpiienns 30/-
Model Radio Control, by Safford,

Postage I/= .........ccocoiiviiiiniinie 20/-
Oscilloscope Techniques, by Haas,

Postage /- . RPN 23/-
Radio Servicing

Molloy. Postage 9d. ...........ccennn 10/6
Introduction to the Oscilloscope.

New 2nd Edition by Harley Carter.

Postage 9d. .....oiiiiiiiiiiiniiniiiiann 15/-
Transistor Superhet Receivers

Book 2, by Sinclair. Postage 9d. ... 716
Using an Oscilloscope by Easterling.

Postage 6d. .......coccoiiiiiiiiiiiienns 6/6
UNIVERSAL BOOK CO.

12 LITTLE NEWPORT STREET

LONDON, W.C.2 (adjoining Lisle Street)

WIRELESS WORLD
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BOOKS, INSTRUCTIONS, ETC.

DVANCED Theory of Waveguides.”” By L.
Lewin. Sets out various methods of treat-

% problems arising in work on this complex
ject, The author has selected for discussion

n number of topics as representative of the field
in which the centimetre-wave engineer is en-
gaged, many of the examples being concerned
with the rectangular waveguides, 30/- net from
all booksellers, 31/- by post from Iliffe & Sons
Ltd Dorset House. Stamford St., London, S.E.1.

NTRODUCTION to Valves.” By R.

Hallows, M.A.Cantab.. M.LEE., and H. K
Milward, B.Sc.Lond., MIEE. Describes
the principles, cunstructlun, characteristics and
uses of most types of radio valves.
approach is sxmple and as far as possible, non-
mathematical, the book provides the
student with 9. th rough understanding of
valves and how they work, 8{ net from all
booksellers. By post 9/4 from Iliffe & Sons Ltd
Dorset House. Stamford St., London.-S.E.1

o ABACS or Nomograms >’ By A. Giet. Trans-
lated from the French by H. D. Phippen
and J, W. Head. Most engineers have made
use of nomograms at some time in their car-
eers, and are fully alive to the fact that they
are a very convenient tool when the sam
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 huw to con-
struct them for their own use, Most of the
comparatlvely small ljterature on the subject
written for mathematicians and is extremely
dlmcult for the practical engineer to compre-
hend. is book is essentially practical. and
not only demonstrates the many and varied
a plications of the abac or nomogram, but
ws how even those without highly specmllzed
mathematlca] knowledge may construct their
35/- net. From all_ booksellers,
P 36/- from Iliffe & Sons Ltd., Dorset
House, St.amford St., London, S.E.1.

Morse Operator’s Practice Unit.
Battery operated commercial key,
buzzer, mounted wood base. Full
strength, good quality signal note.
38/6. Post 1/9. Guaranteed refund ;
or details from
DENNIS SANDERS

100a Fortfield Road, Wells Road, Bristol 4

POST PAID—CUT PRICE TOOLS
WHIT. OPEN END SPANNERS, drop forged
and plated, set 6. in. to }in., 11/6. POCKET
NEON TESTER, with retractable screwdriver,
6/-. 8in, SIDE CUTTERS, 5/-. 5in. PLATED
ROUND NOSE TAPERED PLIERS, 5{
7in. FLAT NOSE BOX JOINT TAPER D
PLIERS, 8/6 71in. COMBINATION PLIERS,
6/-. SE OF 13—H.8. TWIST DRILLS.
Full size 9/6.

H.8, TWIST DRILLS. Set 7, 4in. to %in,
4/-. Full size in wallet, 6/-.

12 v. D.C. MAGNETIC SWITCH. Cuts out on 2
amp. overload or dead short. 13/6. P.P.
OUR FAMOUS TRANSFORMERS. Input
200/250. Output tapped 3 to 30 v. 2 a. or
tapped 5, 11, 17 v. 5 a. Each 24/6, P.P.
F.W. METAL RECTIFIERS. 12/6 volt,
la,7/8;3a.,33/-; 4a., 17/6; 6 a., 27/6; P.P.
TOGGLE SWITCHES DPDT 3/-. P 1/9.
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. 25
amp. Size 3X 2} x lin. Practically everlasting.
6/- or 3 for 16/-. P.P. 4 for 21/-. -

ARMY MORSE KEYS. 6/- and 8/6 P.P.
All items new and guaranteed
UNISELECTOR SWITCHES. 50 v. D.C.
6 bank 25 way and 3 bank 50 way, all tested
and guaranteed, 30/- each. In lots of 26 or

more plus carriage, Or 36/6 each. P.P,
10,000 STROWGER RELAYS. Open to offers.
1,000 NEW S8.T.C. FREQ. CRYSTALS. 10,555
k/c to 19,872 kfc. 5/6 each, Lists available.
PAXOLIN TUBING. 1}in. O.D. {in. thick.
6ft. lengths. 17/6 P.P. Ideal for aerial masts.
g/tmx;;;el; than steel. Paxolin Panels 12X 6 X }in.
6 P.

MAINS TRANSFORMER AND RECTIFIER
Output 30 v. 2 a., 32/6 P.P.

Lists sent on reguest.
THE

RADIO & ELECTRICAL MART

29 STATION APPROACH, SUDBURY TOWN,

Post orders only to

WEMBLEY, MIDDX.

REPANCO MINI-3

A new local station pocket transistor
Radio

@ Size 5in. x 3%in. x 12in.

@ Long and Medium Waves.

@ Dual Ferrite Aerials.’

@ Loudspeaker reception.

@ Regenerative RF Reflex Circuit.

Send Now! I/6d. (post free) for

easy wiring plans, instructions and
price list.

Mail Order and Trade:

RADIO EXPERIMENTAL
PRODUCTS LTD,,
33 Much Park St.,, COVENTRY
Tel.: 62572

Wholesale Enquiries and Export:

REPANCO LTD,,
O’Brien’s Buildings, 203-269,
Foleshill Rd., COVENTRY.

Tel.: 40594

AD

LOUDSPEAKER
ENCLOSURES
AND

AMPLIFIER CONSOLE CABINETS

A. DAVIES & CO. (Cabinet Makers)

3 PARKHILL PLACE (off Parkhill Road),
LONDON, N.W.3.
Few minutes walk Belsize Park Underground

GULLIVER 5775

— MERICAN

PHONE-WHITEHALL 4856

COMPONENTS - VALVES
TEST EQUIPMENT

DALE ELECTRONICS
S.wW.i

BRASS, COPPER, DURAL,
ALUMINIUM, BRONZE
ROD, BAR, SHEET, TUBE, STRIP, WIRE
3,000 STANDARD STOCK SIZES
No Quantity too small. List on Application.
H. ROLLET & Co. Ltd.

& Chesham Place, S.W,I, BElgravia 4300

ALSO AT LIVERPOOL. BIRMINGHAM,
MANCHESTER, LEEDS

|

INSTRUMENT
REPAIRS

DON’T WAIT. TAKE ADVANTAGE
OF OUR QUICK SERVICE, COMPETI-
TIVE PRICES AND GUARANTEED
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.8.
TIDEWAY 2689
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BOOKS ON RADIO Just out

TRANSISTOR A.F. AMPLIFIERS

D. D. Jones, MsC, DIC, and R. A. Hilbourne, Bsc. This book, the first of
its kind to be published in Great Britain, deals systematically with the
design of tramsistor 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 tramsistor audio amplifiers for the first time.
21s net by post 21s 10d.

WIRELESS SERVICING MANUAL

W. T. Cocking, MIge. 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 explained.

17s 6d net by post18s 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 testbook. 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.

ILIFFE & SONS LTD.

from booksellers, Published by

a new edition of a popular book
for ALL motorists

The Autocar HANDBOOK

Complete guide to the modern car

J.R. Singham, Ph. D, B.Sc., (Eng.), A.M.l.Mech.E.

The recognised guide for owner-drivers who want a clear
idea of how their car works and a knowledge of the basic
principles for maintaining it in sound running condition.

This new edition has been entirely rewritten in modern
style, with new illustrations drawn by the incomparable
team of AUTOCAR artists.

Briefly, the book shows the owner-driver how a know-
ledge of its workings will help him to run his car efficiently
and economically.

12s 6d net by post 13s 8d 275 pp illustrated
from all booksellers

Published for  The Autocar” by Iliffe & Sons Lid.
Dorset House Stamford Streetr London S.E.1

DORSET HOUSE, STAMFORD STREET,

LONDON, S.E.l

CLASSIFIED ADVERTISEMENTS

oy
Use this Form for your Sales and Wantis
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 words per line.

@® Name and address to be included in charge if used NAME .......................................................
in advertisement.
® Box No. Allow two words plus 1/-. ADDRESS .......... = et R AT « T e ¢ ST
@® Cheques, etc.,, payable to lliffe & Sons Ltd.,, and
crossed “& Co.” . eeiieieieesrengden dfa ao0d SN 11 (PP SRR € X 01 5
@ Press Day, Wednesday June Ist for July, 1960 issue.
| —
0 |
. l REMITTANCE VALUE.......... ..ENCLOSED

Please write in block letters with ball pen or pencil. NUMBER OF INSERTIONS..............
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MEGACYCLES.

High Stability Communications Receiver

The Eddystone *‘ 8§80 ** High Stability Communications Receiver,
now in full production, 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 applications.

The principle employed results in an exceptionally high degree of
frequency stability. Throughout the tuning range of the receiver, which
is from 500 ke/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 specificatlon available on
request to Commercial and Professional concerns.

Pt =)

Man'ﬁf‘a&"'% STRATTON & CO.LTD. sirmincnams
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MODEL B

IV} QUARTER TRACK
TAPE RECORDER

This is probably the first tape recorder with
a professional specification which enables
you to record on 4 tracks and compare
instantly the input signal with the signal
recorded on the tape.

A total recording time at 73 i.p.s. on 3,600
feet of tape is 6 hours 24 minutes and this
time is doubled for recordings made at
32ips.

At the slower speed an exceptionally good
frequency response has been achieved and
a special compensation network operates
at this speed.

The quarter-track facilities provided make it
possible, when connected to a suitable

A PROFESSIONAL SPECIFICATION IS external ampliﬁer, to I'Cpl'OdUCC pre-
COMMON TO ALL REFLECTOGRAPH MODELS recorded } track or 4 track stereo tapes.
DIMENSIONS: 20” long x 16” deep x 10” overall. AMPLIFIERS (cont.) Bass Cut/Boost with calibrated skirt
WEIGHT: Approx. 50 Ib. marked for C.C.L.R. response.
TAPE DECK: Motors: Treble Cut/Boost with calibrated skirt
Direct drive synchronous capstan motor. marked for C.C.I.R. response.
Two Garrard side motors. Playback Volume with calibrated skirt.
Tape-Speed: 7% and 3} i.p.s. Record Volume with calibrated skirt.
Tape Speed Control: Switched two speed FREQUENCY Tape/Input switch.
capstan motor. - RESPONSE: At 7% i.p.s. to C.C.I.R. specification (or
Long Term Speed Stability: Better than to N.A.R.T.B. to special order).

0.2 % for 1200 feet.
Spool Size: Up to 83",
Wow and Flutier: At 7} i.p.s. better than

+ 2dB 50 ¢/s—10,000 ¢/s (£ 3dB 30-50
¢/s and 10,000~15,000 ¢/s).

0L RS SIGNAL/NOISE At 3% i.p.s. +2dB 40—7,?00 c/s..
Starting & Stopping time: Less than 1 sec. RLSIUEE Beit;erhth;l; —43dB (unweighted includ-
Tape Loading: Visible placing across INPUT RIS
eads. SENSITIVITIES: High Gain: not more than 6 mV for
Magnetic Heads: peak record level.
Reflectograph Types E.4. Erase, Low Gain: not more than 0.25V for
R.4. Record, P.4. Playback. peak record level.

Tape Wind: Controlled by single knob o v 5 |
electrical wind with mechanical ‘PARK’ IO VOL T Fr;Tdiu%rqe ﬂg’p‘ﬂé‘;i‘;e'lsgg;' ar]r}p]l\fﬁgr

‘1’333’3?& apg.‘f:ss than 45 secs. for ERASE AND BIAS 3 watts across 15 ohms.

2 ] ) FREQUENCY: 63 Kcs.
Position Indicaror: Clock type. TAPE

T g SPEED
Controls: 3 position function lever; : i i
HAL? GPE O ENSh: push*Button EQUALIZING: Automatic for 73 and 3% i.p.s.

OFF; motors 74/33/OFF knob; wind RECORD LEVEL: Meter indicator, edgewise reading with
on/wind back knob. coloured and calibrated scale.
Splicer: Provision for mounting Bib Tape INPUT SOCKETS: High Gain and Low Gain.
Splicer. OUTPUT SOCKETS: Hegg Ere-ampliﬁer. External speaker
3 ohms).

AMPLIFIERS: Separate record and playback amplifiers AMPLIFIER A
providing continuous monitoring from CONSTRUCTION: Separate ‘[ecord fa.nd playback amplifiers
the tape with provision for instant com- SSrossprontiolpnEtgiErl:
parison between input signal and Access to valves by removing 5 screws
recorded signal. from front panel.

Controls: VALVES: 1/EF86, 1/6BR8, 1/ECC82, 2/ECCS83,

Record/Playback, with safety button on
record. Red and green warning lamps
automatically illuminated.

MONITOR 1/EL84, 1/EF91, 1/EZ80.
LOUDSPEAKER: Special Goodmans 10”7 x 7”7 high quality
elliptical high flux, low field.

Reflectograph instruments are covered by Patent Application 1109/60. The Model B will not make stereo recordings but in due PRICE
Registered Design 895860 . World Patents pending. course facilities will be available for conversion of a
Model B for stereo recording if required. 105 GNS.
MULTIMUSIC LIMITED MAYLANDS AVENUE, HEMEL HEMPSTEAD, HERTS
[}



