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37-way moulded-on
polypole coupler.
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BICC design and manufacture to customers’ specific
requirements polypole coupler systems incorporating flexible
multicore cables. These systems cover a wide variety of sizes
and types of cable each terminated with robust moulded-on
couplers.

BICC polypole coupler systems are particularly suit-
able for the reliable outdoor interconnection of mobile radio
or electronic control equipment.

Further information is contained in Publication No.
TD TPC 5—azuailable on request.

BRITISH INSULATED CALLENDER’'S CABLES LIMITED,
21 BLOOMSBURY STREET, LONDON, W.C.1
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FRAMEJGRID

The frame grid valves for television tuners are the PCC89 and
PCF86. The PCC89 is a variable-mu r.f. double triode for use as a
cascode amplifier. It is the frame grid counterpart of the conven-
tional PCC84, but it has twice the slope. The PCF86 is a combined
triode and high-slope r.f. pentode for use in the mixer stage. Its
conventional counterpart is the PCF80; but, again, the frame grid
valve has about twice the slope of its predecessor, and the in-
crease in conversion conductance is from 2.1mA/V to 4.5mA/V.
With such substantial changes in characteristics, it is obvious
that the frame grid types cannot be used as plug-in replacements
for the earlier types. Tuners will necessarily have to be redesigned
with different component values. In addition, the large increase
in voltage gain will demand particular care with respect to
stability, especially as tuners are progressively miniaturised and
printed circuits are introduced.

The design of the r.f. amplifier round the PCC89 will be discussed
in a later advertisement. Here we shall outline the special features
of a frame grid mixer stage.

STABILITY

In the mixer, stability must be considered primarily at the
frequency where the grid tuned circuit and the ¥f. transformer
most closely approach in frequency; that is to say, on channel 1.
The stability of the stage is determined by the effective slope of
the mixer valve, which is doubled when a frame grid valve is used.
However, the impedances of the grid and anode circuits are
likely to be substantially the same for the PCF80 and PCF86.
The worst condition for stability is when the primary of the r.f.
bandpass filter is detuned with respect to the secondary, feeding
the mixer grid; and the impedance of the i.f. bandpass filter
(which is usually built into the tuner itself) is at its highest.

In the 40Mc/s region the characteristics of the circuit are such
that there is only a narrow margin of stability. In particular,
there is very little allowance for stray capacitances. For maximum
stability, especially during alignment, it is therefore advantageous
to neutralise the anode-to-grid capacitance of the valve. This can
be done with either a loop coupled transformer (Fig. 1) or with
bottom capacitance coupling (Fig. 2). In either case, the equiv-
alent bridge circuit is as shown in Fig. 3. The value of Cg2 is not
particularly critical, since partial neutralisation should be suffi-
cient. However, the normal precautions must be observed: the
stage should be carefully wired, the placing of components near
the valve-holder should be avoided as far as possible, and the i.f.
transformer coil should be kept well away from the mixer grid
circuit.

R.F. LOSSES

In the design of the PCF86, special attention has been given to
the question of r.f. losses. The triode and pentode cathode pins
are internally strapped to minimise cathode lead inductance.
They should both be taken straight to ground. Accordingly, in
the PCF86 the effective grid-cathode capacitance due to cathode
lead inductance rises comparatively little with frequency. Thus at
200Mc/s its value is only 10% above its 1.f. value; while in the
PCF80 the increase is more like 25%, and the capacitance/fre-
quency characteristic is steep.

The input impedance of the PCF86 pentode has been carefully
controlled by a certain amount of screen regeneration which is
built into the valve. The inductive component of the screen grid
connection produces a negative damping effect in the grid-
cathode circuit by virtue of Miller effect; and the total input
conductance of the pentode, due to cathode lead and screen lead
inductance, is held within narrow limits.
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WE in this journal are interested primarily in
the technique of radio communications, and norm-
ally we leave it to others to decide for what ends
they are used. Nevertheless, when some novel
application or extension of function takes place, or
is mooted, we are expected to have an opinion and
.when relevant to express it.

Thus, when broadcasting started we opened our
pages to programme matters, both domestic and
foreign, as a means of interesting new readers in
the benefits and attractions of owning a wireless
set, but as the service settled down and acquired
a predictable pattern we were content to leave these
things to others and to reserve comment for special
occasions or any new turn of events.

A recent proposal by Mr. Aneurin Bevan that the
Lords and Commons should be continuously tele-
vised as a means of increasing public interest in
Parliamentary proceedings has again provoked dis-
cussion. We say “again” because the idea of
broadcasting Parliament is not basically a new idea.
As long ago as March 24th, 1926, the following
comment appeared in this journal:

“As we write, the question as to whether or not
the Budget speech will be broadcast remains un-
decided, and very divergent views have been
expressed on the subject. If we are asked what our
opinion is as to the advisability or otherwise of
broadcasting Parliamentary proceedings, we should
most definitely state that, in general principle, we
are opposed to such a course. In our opinion any-
thing in the nature of regular or frequent broad-
casting of Parliamentary debates would tend to
convert the House into a stage, where members
would always feel that they were being listened to
by an audience not always in sympathy with their
views and always critical of their powers of oratory.
Popularity amongst the public would tend to depend
more upon eloquence than upon substance in
speeches, whereas it should be remembered that not
always the best orators make the best statesmen,
and, in fact, the reverse is not infrequently the case.
Apart from these points, there are, of course, many
other objections which might well be raised against
the principle of broadcasting the proceedings of the
House as a regular programme feature.

“ When, however a special occasion arises, as, for
instance, in the case of the Budget speech, the
matter might well be viewed somewhat differently.
There are millions who may never have the oppor-
tunity of listening in the galleries on such an
occasion, and from the point of view of national
education such an exception might well be made
without the creation of a precedent which would
ultimately lead to regular or even frequent trans-
missions of the kind. We should, in fact, welcome
Parliamentary . broadcasting if carried out very
occasionally and in special circumstances such as the
present instance, where public interest is so great,
in view of the novelty, as to outbalance objections.”
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As far as the main issues are concerned there is
little that can be added to what was said nearly
34 years ago. Technically, it is now perhaps more
difficult than it was in 1926 to provide a continuous
broadcast from Westminster, for the simple reason,
as Sir Ian Jacob has emphasized, that no channel
is available. But Sir Ian does not rule out the
possibility of televising the best debates as they
occur during the course of the year. These would
be dealt with as outside broadcasts and would take
their place as part of the normal programmes. No
doubt Mr. Bevan would object on the grounds that
this implies selection, and therefore editing by, to
use his own words, “the bureaucrats of Broadcast-
ing House.” It would certainly involve recording,
for only the leisured few—and M.P.s—can afford
the time to attend debates at, say, 11 o’clock in the
morning. Unless Parliamentary broadcasts can be
brought to the people at normal and, when suffi-
ciently important, peak viewing hours they will fail

.to conform to the democratic principles which were

the mainspring of Mr. Bevan’s suggestion. Con-
tinuous live broadcasting of Parliament during nor-
mal working hours is likely to have an audience
very little larger than the circulation of Hansard.

No official assessment of the feasibility of mount-
ing cameras to command views of Members rising
to speak in any part of the House has yet been
published, but it is not technically impossible,
though it is bound to present difficulties. It is
much easier to place microphones than cameras, as
has already been demonstrated by the sound rein-
forcement in the new House; but even here skilled
supervision by an alert and experienced operator
is necessary to switch in microphones adjacent to
the appropriate Members during the cut and thrust
of a heated debate. Control is simplified by the
fact that sound quality is not seriously affected by
directional effects. The same cannot be said of
sight. '‘Here the angle of viewing is all-important,
as every film star and amateur photographer knows.
If and when television cameras are installed we
foresee a general reshuffling of seats by profile-con-
scious politicians adjacent to camera positions,
though their plans may be brought to nought by
telephoto lenses and the remote control devices
which have already been developed for other pur-
poses by the B.B.C. It is a thought to daunt even
the most extrovert of British M.P.s who may not
yet have had the experience of speaking, as have
his Antipodean contemporaries, before “the 20
microphones which stand up like tall poppies all
over the Chamber to provide the Australian Broad-
casting Commission’s pitiless non-stop coverage.”*

* “ Westminster with Differences,” by the

Canberra Corre-
spondent of The Times, November 16th, 1959. 0
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Transistor Switching Speed

REASONS FOR THE LIMITATIONS —AND SOME METHODS

By P. M. THOMPSON* and j. BATESONt

THE early simplication of a phenomenon, neces-
sary for forming a concept, must always be
suspect. Such concepts are incomplete and if
used in this form as a basis for further investigation
will inevitably lead to erroneous ideas. Before
further ideas are developed the original concept
must be examined carefully. As an example, ideas
based on the earlier classification of solids into con-
ductors and non-conductors are now inadequate.
Computer switching circuits have been divided into
those which do or do not “saturate,” and this has
led to such erroneous ideas as that collector voltage
saturation is the sole cause of carrier storage.
Switching a transistor on or off is governed by
the existence of carriers in its base region. Fig. 1
shows a cross-section of a transistor in which the
emitter and collector are similar. This is sometimes
called a bilateral or, more correctly, a symmetrical
transistor. The current it can pass when switched
on is governed by the population of carriers in the
base region which, in turn, is primarily determined
by the rate of recombination and the base current.
It is not affected significantly by the collector
current, or by the collector voltage being saturated.
It can be seen that if there is no base current, the
emitter and collector currents must be equal, thus
a carrier extracted at the collector must be replaced
by one at the emitter immediately, and the only
mechanism available for depopulating the base is
recombination. When the collector voltage is
saturated, not all the carriers which arrive at the
collector are collected. Those catriers which are

ZEMITTER

Fig. I. Cross-section
o——n—4¢ BASE of a symmetrical
| transistor.

not collected are re-emitted from the collector junc-
tion, and those which are collected are replaced at
the .emitter junction. Thus the collector voltage
being saturated does not affect the rate of de-
population.

Fig. .2 (a) shows a transistor being switched on
and off by a current pulse at the base. The col-
lector current waveform is shown at (b). Such a
waveform would be obtained by placing a time con-
stant in the base of a transistor having infinitely high
switching speed, as in Fig. 2 (c). The time constant

* The Plessey Company, t The Eastern Ontario Institute of
Technology, Canada. Both formerly of the -Canadian Defence
Research Telecommunications Establishment.
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Fig. 2. Derivation of the charge concept in transistor switch-
ing: (a) transistor being switched by current pulse, (b) base
and collector current waveforms, (¢} equivalent circuit for
producing the collector waveform, (d) base and collector
current waveforms illustrating the charge concept.

would have a value of Bry, where B is the d.c.
current gain and r,, the time it would take the
collector current to rise to equality with the base
current.

The presence of the time constant in this equiva-
lent circuit introduces a concept which can be useful
in the design of switching circuits. The equivalent
capacitor must be charged when the transistor is
turned on and discharged when it is turned off; in
other words, the base can store a charge.tr It fol-
lows that if we charge the base with a charge (q),
B times that charge (Bq) will be available at the
collector. The current waveforms at the base and

} The charge-control concept was previously mentioned in “ In-
ternational Transistor Convention and Exhibition,” Wtrel(ss
World, July/August, 1959,
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collector might be very different, as shown in
Fig. 2 (d), and 1t is the total output charge which is
B times the total input charge. This is consistent
with the d.c. 8 of the transistor, as can be seen by
regarding the base current as the succession of a lot
of separate charges, then the collector current is
this succession multiplied by B.

In computers both the turn-on and turn-off times
can be important. The transistor can be switched
on ‘more quickly by increasing the base current.
The waveforms of Fig. 3 show a base current which
is twice that needed to saturate the collector voltage.
Here the base over-drive causes the transistor to
turn on more quickly, but it also aggravates the
problem of turning it off.
The transistor turns off as if
it were supplying Bi, ie.,
the current which could be
collected; in this case twice
that the collector load can
accept. .

The time lapse between
turning off the base current
and the start of the actual
collector current decay is

BASE CURRENT WAVEFORM

PHYSICAL EXPLANATION

by which the transistor was turned on quickly. The
forward, base-current over-drive which turns the
transistor on causes more carriers to be emitted
into the base than are coilected from it, resulting in
storage in the base of excess carriers. .. This suggests
a way of reducing the population of carriers in the
base, which is to cause more of them to be collec-
ted than are emitted. It would follow from this
that just as the population was increased by a
forward base current it could likewise be reduced
by a reverse base current.

The turn-off will be most rapid if no emission

Sk

Fig. 4. Use of a diode to prevent
the collector voltage from saturating
does not appreciably affect the turn-

off delay of a symmetrical transistor. v

is allowed and both the emitter and collector are
used as collectors. The maximum switching speed
would be obtained from a transistor (see Fig. 5)
by first applying a base over-drive to turn it on,
then reducing the base drive to that just sufficient
to maintain the collector current, and finally apply-
ing a large reverse base current to turn it off. This
can be considered in terms of the equivalent circuit
as follows. First apply a large current to charge
the input capacitor, then maintain enough current
to balance that flowing through the shunt resist-
ance, and finally apply a reverse current to discharge
the capacitor. It must be remembered, incidentally,
that there is a limit to the reverse base current, and

the time which would be OVERDRIVE
i POPULATES
taken for the collector cur Raseareiion

REVERSE CURRENT
TO COLLECT
CARRIERS

SMALL CURRENT TO
REPLACE LOSS OUE TO
CARRIER RECOMBINATION

rent to decay from Bip to
the current which the col-
lector load can accept. The

time lapse, which is some- EQUIVALENT CIRCUIT EXPLANATION

what analogous to “lost

R :
motion” in relays, is shown CAPACITOR

CHARGE INPUT

DISCHARGE INPUT®
CAPACITOR

MAINTAIN LEAKAGE
OUE TO SHUNT
R OR

in Fig. 3 as “delay time.”
A diode could be connec-
ted to draw the excess cur-
rent, as in Fig. 4, but still
this would not change the
delay prior to'the decay of
i. A more profitable direc-
tion of investigation would
be to consider the method

COLLECTOR CURRENT WAVEFORM
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Fig. 5. Diagram to illustrate the accelerated switching of a transistor.
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this is set by the rate at which carriers can diffuse
10 the junctions to be collected.

Up to this point we have considered only the ideal
case of a symmetrical transistor. Many transistors
used in switching circuits are constructed with their
collectors larger than their emitters in order to im-
prove their 8 and switching speed, and this unsym-
metrical geometry modifies the tum-off delay when
the collector circuit has been saturated. The advan-
tages of making the emitter smaller than the collector
can be seen from considering the fate of carriers
emitted from various points of the emitter of the
transistor shown in Fig. 1. Carriers emitted at the
centre of the emitter will reach the collector much
more quickly, on the average, than those emitted at
the edge. If the emitter is made small and placed
near the centre of the collector, as in Fig. 6, the
‘average transit time will be shorter than in a sym-
metrical transistor and the number of carriers lost
through recombination therefore fewer. When the
«collector voltage is allowed to saturate, emission will
take place at the collector, and since emission takes
place over the whole of the collector, carriers from
the edges will have long path lengths and the average
reverse transit time will be longer.

The asymmetry of construction thus leads to an
asymmetry of switching time and the transistor will
-take longer to turn off. However, this does rot detract
from the method shown in Fig. 5 of accelerating the
switching of a transistor. This switching waveform
is approached fairly closely in the first of our two
practical examples. The method was developed by
R. H. Baker{t; the circuit is shown in Fig. 7. Here,
the current peak required to switch on the transistor
is the difference between the currents through R,
and R,. When the transistor is switched on the
collector voltage goes positive, and the base current
is limited to i,/8 by the combination of silicon and
germanium diodes. The collector can go positive
until the voltage remaining between the collector
and base terminals is the difference between the for-
ward voltages of the silicon and germanium diodes;
then the germanium diode conducts and allows the
collector, instead of the base, to pass the excess input

EMITTER L
20 Fig. 6. Cross-sec-
O=——————¢ BASE tion of a high-speed
e o\iEéTOR\ transistor.

current. The transistor is switched off by returning
the input voltage to zero and allowing the current
through R, to depopulate the base.

If, during switching, the change in voltage across
the load is appreciable, the collector capacitance
assumes some importance. Because it can be con-
sidered as being capacitance between collector and
base it is sometimes called Miller capacitance and,
as such, by applying negative feedback to the base,
slows the rise of collector current. This has led to
“low level logic,” a type of computer-logic circuit

++ * The Design of Transistor Circuits for Digital Computers,”
by A. I. Pressman. John Rider (1959).
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Fig. 7. Circuit for the rapid switching of transistors de-
veloped by R. H. Baker.

in which the changes of collector voltage are held
to a minimum,

An example of low level logic is shown in Fig. 8,
where the input voltage excursion is made just suffi-
cient to switch the diodes between their conducting
and non-conducting states. Here, there is no attempt
to prevent base over-drive, the transistor being
switched from the saturated to the non-saturated
condition by the appropriate base currents. The
transistor is regarded as being “on” when the base
is overpopulated (i.e. when there is an excess of
carriers over those required to supply the load cur-
rent) and “off” when the transistor cannot supply
the current the-load can absorb.

Consider that the input terminals are all open
circuit. Then, since R, is small, the currents flow-
ing are determined principally by the values of R,
and R,. These are so arranged that i, is half the
value of i,, the other half of i, being supplied from
the base as a forward current. Since the emitter
diode is conducting, point X is clamped to earth
potential, and the point Y is slightly negative. The
base is now overpopulated and the collector effec-
tively connected to earth.

Suppose that one of the input terminals is now
connected to earth (this would be done by a circuit
similar to that under discussion). Then point Y will
be clamped close to earth potential and i, will be
diverted, its new path being through the input diode
from earth. Now i, proceeds to depopulate the base
and disconnect the collector from earth. When the

WIRELESS WORLD, DECEMBER 1959
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base is cleared, all of i, flows through R, and point
X becomes slightly positive. When i,=2i, the turn-
off current is approximately equal to the turn-on
current, and the input capacitance.is discharged in
about the same time as that needed to charge it.
Thus the turn-off and turn-on times also are approxi-
mately equal,

We should stress that this circuit is not the only
way of performing low level logic; for example,
Baker’s technique may be applied. Also the method
of turning the transistor on and off, which we have
applied to the low level circuit, may be applied to
circuits which are not necessarily low level. 'The
two circuits which have been used here to exemplify
the switching principles have been kept simple; how-
ever, the techniques may be found in many more
complex circuits, a good example being the comple-
mentary pair circuits of N. F. Moody§. Further-
more, there are many other circuits which have been
developed for fast switching of transistors, but in
considering these circuits, an understanding of the
true causes of carrier storage can assist the engineer
in finding that which is most appropriate for his
application.

Finally, the authors would like to thank R. S.
Cobbold of the Canadian Defence Research Tele-
communications Establishment, for review and
criticism of the article.

§° Controlled Saturation in Transistors and its Application in
Trigger Circuit Design,” by N. F. Moody, Electronic Engineering,
30, March and April, 1958.

New Acoustic Measurement Station

ACQUSTICAL Investigation and Research Organisa-
tion (AIRO) Ltd. recently opened in Hemel Hem jstead
a building in which various acoustic characteristics of
materials, machines and electro-acoustic transducers can
be measured.

The building contains five rooms—an echo-frec
(anechoic) chamber, a reverberation chamber, two sound
source rooms and a control room. There is also a 40ft
long, 3ft square underground duct containing a 20ft long
anechoic wedge for simulated field-free measurements
from 100c/s down to 20c/s. Alternatively, for standing
wave absorption measurements, a reflecting surface may
be placed in front of the wedge in the duct.

The walls of the anechoic chamber (see photograph
on right) are different from the usual “dragons teeth”
construction and consist of ‘“Bondacoust” fibrous
absorbent material in strips of various widths between
about 1} and 3ft arranged to form a number of long
wedge-like shapes. Five slightly different shapes are

used to avoid any resonance effects.

Possible resonance effects are also carefully avoided
in the source and reverberation rooms (see photograph
of reverberation room below) by breaking up any regu-

WIRELESS WORLD, DECEMBER 1959

larities in reflection by means of rectangular and square
reflecting panels hung at various distances and angles
from the ceiling, as well as by making the walls slightly
out of parallel by about half an inch per foot. Changes
in the reverberation time caused by placing a sample of
a material in the 10ft square floor space provided enable
the absorption of the material to be measured. Alterna-
tively, sound transmission can be measured by placing
a sample in an aperture between the reverberation room
and one of the source chambers.

Ventilation ducts to the reverberation room are sur-
rounded by Helmholtz resonators tuned to various fre-
quencies so as to provide at least 35dB sound isolation.

Reverberation
room (below
left) and echo-
free room
(right) in AIRO
acoustic
measurement
station.




Crystal Calibrator

Battery-operated Spot-frequency Signal Generator

By G. de VISME

THE usefulness of a crystal calibrator to the
short-wave enthusiast was pointed out by a col-
league, and having seen the.one built by him, the
writer was inspired to construct one for himself
and this article describes its construction, perform-
ance and use.

There is nothing in the least original about it,
but for anyone interested in constructing ‘an entirely

OUTPUT
Q

Mcls 8
CRYSTAL

1
1 e

o 100k
T\—— =3 cnﬂgiﬁ

100kc/s
CRYSTAL

OSCILLATORS
NO |

Fig. I. One of two possible circuit arrangements for the
frequency calibrator.

portable source of spot radio frequencies, constant
in amplitude, phenomenally accurate in frequency
and at low cost, this article may save him the job
of working out component values, etc., for himself.

Requirements and Possible Arrangements.—The
specifications set were as follows, in order of
priority:—

(1) Low cost.

(i1) Easily detectable spot frequencies up to

30Mc/s.

(it) Portability, i.e., battery-operated and compact.

(iv) Low battery consumption.

The first question was whether or not to use tran-
sistors. Requirements (i71) and (iv) certainly favour
their use, whilst. requirements (i) and to a lesser
extent (i) suggest miniature double-triodes. The
latter alternative was chosen.

Specification (ii) implies the ability to amplitude-
modulate every spot frequency effectively, and two
possible arrangements suggested themselves : —

(a) Two 100-kc/s crystals and one 1-Mc/s crystal
and one double-triode, used as shown in Fig. 1. The
idea here is as follows:

Tune any receiver to the long-wave Light pro-
gramme, the carrier frequency of which is 200kc/s
to a very high degree of accuracy. Switch on the
oscillator using crystal 2 (Fig. 1) and tune it to give
zero beat with the Light programme. “ Modulated”
spot frequencies every 100kc/s can then be obtained
by switching on the oscillator using crystal 1, and
very slightly mistuning it.

For the benefit of readers not familiar with the
use of quartz crystals as frequency standards, the

534

following digression explains what is meant by
“tuning ” and “mistuning” a crystal.

A suitably-cut quartz crystal behaves, by virtue of
the piezoelectric effect, as a series-tuned circuit of
extremely high “Q,” and resonating at a definite
frequency. However, the values of the equivalent
inductance and capacity of the circuit are altogether
outside our experience of normal radio-frequency
tuned circuits—for instance, the equivalent induct-
ance might be 3H, whilst the equivalent capacity
might be as little as 1/100pF.

Placed in an oscillatory circuit, the crystal will
oscillate at a frequency making it either slightly
inductive or slightly capacitive, depending on the
circuit. In view of the enormous equivalent induc-
tive and capacitive reactances of the crystal—which
at resonance exactly balance, of course—the small
reactive component required to make the circuit
oscillate is attained at a frequency only minutely
differing from the resonant frequency of the crystal.

Reactive elements added to the circuit, therefore,
only very slightly affect the oscillatory frequencys;
thus a variable capacitor across the crystal acts as
a very fine control of frequency in the immediate
vicinity of the crystal’s quoted frequency. This is
what is meant by “crystal tuning” The crystal is

AF
MODULATOR

QUTPUT

Fig. 2. The alternative circuit arrangement discussed in
the text.

said to be “mistuned ” when the added reactances
in the circuit cause it to oscillate at a frequency
differing from its quoted frequency; the greatest
degree of mistuning possible, however, is of the
order of the crystal frequency divided by the crystal
“Q?” (upwards of 20,000).

To resume, “modulated” spot frequencies every
Mc/s are obtained by substituting the 1-Mc/s
crystal for crystal 1. The word “modulated” is in
inverted commas because a mere addition of two
signals differing in frequency does not give actual
a.m., but only beats.

This method worked quite satisfactorily when
using the 1-Mc/s crystal, only of course the pitch
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of the “modulation” varied with the harmonic
selected. The harmonics of crystal 1, however,
tailed off in intensity above 4.5Mc/s, so multiples
of 100kc/s could only bé obtained up to this fre-
quency. Since only one valve is used, the con-
sumption is quite small. However, the idea might
be worth further investigation, perhaps using tran-
sistors in place of the valve,

(b) The standard calibrator arrangement, which
was finally adopted, and which is shown in Fig. 2.

Circuit.—The circuit of arrangement (b), shown
in Fig. 3, gives very powerfully modulated harmonics
of both 1Mc/s and 100kc/s all the way up to
30Mc/s. In fact, harmonics of 1Mc/s could be
detected even on a v.h.f. tuner.

The first section of V,, together with the asso-
ciated circuitry, comprises the crystal oscillator.
The crystal is tuned by means of variable condenser
C,. The h.t. to this stage is drawn through half of
the primary winding of transformer T,, as also is
the h.t. to the multivibrator (valve V, and associated
circuitry).

The second section of V,, with T,, R,, C,, C, and
C,, forms an audio frequency Hartley oscillator.
When switch S, is closed, this stage becomes opera-
tive and bursts into oscillation, and a.f. voltage oscil-
lations appear across the windings of T,. Thus the
h.t. supply to both crystal oscillator and multivibra-
tor is modulated at a.f. when S, is closed.

Since both these latter circuits operate non-
linearly, variation of their h.t. supply amplitude-
modulates their output.

Condenser C, and the secondary winding of trans-
former T, couple a very minute portion of the
output of the crystal oscillator into the multivibrator,
enabling the multivibrator frequency to lock itself
to a sub-multiple of the crystal oscillator frequency.

STAING
CRYSTAL  FOR REMOVING  rrunsroRmen T,

SATTERY PLUC 3 uives v, 8 V)
/ =

/ LT,
BATTERY
Ly
5 \

C; xnos

OUTPUY
& EARTH

TERMINALS R xnos

Plan view (with lid removed) of the crystal calibrator,
Circuit identifications relate to Fig. 3.

The only features worth drawing attention to
are: —

(i) Ancde modulation of both crystal oscillator
and multivibrator is used.

(i®d The 1-MQ variable resistance R, across one of
the multivibrator grid leaks provides a very fine

¢ 1 o0 +HL90V
Fig. 3. The circuit 11 |
arrangement finally I i :
employed for the ,L |
crystal calibrator. [
4 Tz R4 4 ’RS :
- [y |
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N——9
OUTPUT i 3 Cr }
—h b ] il
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|
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hE A fs Ll R Bl |
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O0=—0 +L.1. |5V
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Capacitors

C; = 10-100pF air-spaced variable
C2 = 3.5pF

C3, C5 = 0.0I}LF

C, = 0.05uF

Cqs C; = 33pF

Resistors

Rl = IMQ

R, = 18kQ

R3 Ry = 62kQ
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LIST OF PARTS

R4y R; = 47kQ

R, = 1MQ variable

Miscellaneous

V; and V, = Type 3A5 or DCCI0
(double triodes).

T; = Denco “‘ Maxi-Q ” Range 2
coil, Wearite PHF2, or similar type.

T, = Small output transformer,

centre-tapped primary (R.M. Elec-

tric)

Crystal = Surplus P.O. Type PATT
2381A, 1Mc/s, see text.

L, = A few turns p.v.c. covered
wire wound round T,, V; and V,

H.T. battery = Ever-Ready Type
B126 (90V)

L.T. battery
AD35 (1.5V)

S1, S; = Single-pole on-off switches

S; = Double-pole on-off switch.

Ever-Ready - Type
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control of multivibrator frequency in the region of
100kc/s.

(i1i) Filament consumption is reduced to a mini-
mum by providing filament rather than h.t. switches
in the audio oscillator and multivibrator sections, so
that the filaments of these sections may be switched
off when not in use.

(1v) The coil L, presents such a small reactance
across the calibrator output terminals that there is
very little extraneous pick-up by the wires connect-
ing the receiver to the calibrator.

Layout and Construction.—The whole circuit and
both batteries conveniently fit inside an “Oxo” tin,
as shown in the illustrations.

Earth wires are all soldered directly to the tin,
for convenience. )

Screwing down the lid presented a slight prob-
lem; the metal was too thin to permit the use of
self-tapping screws, so 6-BA nuts were soldered at
suitable intervals inside the rim of the box. To
prevent solder from running into the thread of the
nut while soldering it into position, it was held on
a 6-BA tap, the steel of which effectively resisted
the flow of solder. (A match stick might serve
equally well.)

Operation.—The instrument is tuned with the aid
of the long-wave Light programme (200kc/s) by
switching on both the crystal oscillator and multivi-
brator and making the necessary adjustments, first
to the multivibrator lock control (R,), and then to
the crystal tuning -con-
trol (C,) so that, from a
receiver tuned to the
Light programme and
at the same time picking
up radiations from the
calibrator, the signal
amplitude remains quite

steady.
A certain amount of
“fiddling” with the

coupling between the
calibrator and the re-
ceiver aerial is needed
to bring out the beats
between the calibrator output and signal. In fact,
it ' may not even be necessary to connect the cali-
brator output terminal to the receiver aerial at all—
the metal of the calibrator box is thin enough to
allow a certain amount of stray radiation. To limit
direct radiation from the box the principle of the
“common earth point” should be followed when
wiring the circuit.

On switching on the audio oscillator, it may be
found that the lock is slightly disturbed, for the
depth of modulation of the h.t. to the multivibrator
is very considerable; however, a small adjustment
to the lock control is all that is required. When the
multivibrator is locked to a sub-multiple of the
crystal frequency (in this case, 1/10 of it)—the audio
note in the receiver suddenly purifies itself.

The instrument is now radiating, m.c.w. or c.w. as
desired with spot frequencies spaced at 100kc/s all
the way up to 30Mc/s and further, and on m.c.w.
there is no mistaking the characteristically baleful
tone associated with each harmonic!

It will be noticed too that, very conveniently, the
one-megacycle harmonics are much more pro-
nounced than the intervening 100kc/s harmonics,
so there is no confusion as to which spot frequency

€

Fig. 4. Calibratlon of
the multivibrator lock
control, R;.
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Another view of the calibrator with the l.t. battery with-
drawn and showing position of the valves below L.

the receiver to be calibrated is actually tuned.
It is somewhat unlikely that the receiver calibra-
tion will be so far out as to leave doubt as to which
megacycle harmonic is which.

Other Spot Frequencies.—In addition to its use
as a calibrator the instrument, insofar as it is a
source of constant amplitude at any one frequency,
may be used to line up i.f. stages, etc.

With the object of providing a very much wider
range of spot frequencies, the multivibrator lock
control (pre-set, and adjustable by means of a screw-
driver on the normal instrument) is brought out to a
knob. The locking is so effective that there is liter-
ally no position of this control in which the multi-
vibrator is not locked to one or other sub-harmonic
of the crystal frequency. The lock control can there-
fore be calibrated as shown in Fig. 4.

TABLE
+6 a7 || 26 +10 +11
167 143 | 125 111 100 91
(333) | 286 | 250 222 200 182
(500) | 428 | 375 333 300 273
(667 | 572 | (500) 444 400 364
833 714 | 625 556 500 455
857 | 750 667 600 546
875 778 700 637
889 800 728
900 818
909

The table indicates the -subdivisions of a mega-
cycle obtainable in this way. They are expressed
in kc/s.

Once again, since the crystal harmonics stand out
so well above the multivibrator harmonics, it is im-
mediately possible, by simply counting the multi-
vibrator harmonics, to know exactly to which. multi-
vibrator harmonic the receiver is tuned.

With the resistance values given in Fig. 3, the
nearest frequencies to the standard if. obtainable
are 455kc/s (< 11) or 500kc/s (= 10).

It is perhaps worth noting that, supposing the 41
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sub-divisions are uniformly distributed (which of
course they are not exactly), the calibrator would
give spot frequencies separated by about 25kc/s and
no signal would be removed by more than
0.5X 25kc/s from one of the calibrator frequencies.
This interval is just within the audio range and so,
by judicious adjustment of the lock control, an audio
beat can be produced with any signal to which the
receiver is tuned, and hence, by roughly estimating
its pitch, pin down the signal frequency to within,
say, 1 or 2 kc/s.

Battery Consumption and the effect of Battery
Ageing.—The h.t. consumption, even with all cir-
cuits working, is quite small (about 4.5mA.). The
lt. consumption per filament section is 0.11A (at

1.4V), so the drain on the lLt. battery depends very
much on which circuits are in use. However, a
-calibrator is not the kind of instrument which is left
on for long periods, and it will normally be months
before the l.t. battery requires replacement, and
even-longer before the h.t. battery is worn out.

Decline in the supply voltage does not affect the
frequency accuracy of the instrument at all (natur-
ally enough), but it does alter slightly the calibra-
tion shown in Fig. 4. When the supply is greatly
reduced, it is difficult to obtain a lock on m.c.w.,
though on c.w. the multivibrator stops working
before it stops locking. These effects give all the
indication needed that it is time to replace one or
both of the batteries.

How Many M.U.Fs?

By T. W. BENNINGTON*

FIVE DIFFERENT INTERPRETATIONS RECOMMENDED BY C.C.I.R.

A WELL-KNOWN adage which seems to be parti-
cularly applicable in radio technology is that “ things
are not always what they seem to be”. Or should
we render it “so simple as they seem to be ”, for that
séems to be the case with the quantity known as the
maximum usable .frequency (m.u.f.), which is in
common use in connection with high-frequency,
long-distance transmission by way of the ionosphere.

The m.uf. for a given distance along the ground
is the frequency which corresponds to the critical
frequency at vertical incidence, which is the highest
frequency which will be reflected by a given layer,
and above which the wave will penetrate the layer.
Thus the m.uf. for a given distance and layer may
be loosely defined as the highest frequency which
will be reflected from that layer at oblique incidence,
so as to return to earth at that distance. But this is
all very well, except that in practice there seem to
be several different conceptions of what is the
highest frequency to be effectively returned at a
given distance, and, consequently, several different
ideas as to what constitutes the m.u.f. The matter
has become, in fact, so muddled and ambiguous that
the C.C.I.R,, in their recent assembly at Los Angeles,
thought it well to attempt to clarify the situation
by a recommendation on the “ meaning of m.uf.”, in
which they found it necessary to deal with no fewer
than five different terms which have been, or might
be, used, namely the “classical M.UF.”, the
“standard M.U.F.”, the “operational M.U.F.”, the
“theoretical M.U.F.” and the *experimental
M.U.E.>,

In order to clarify our own minds we can, follow-
ing the lead of the C.C.I.LR., concentrate on the
differences between the first three of these and dis-
miss the last two as being applicable only to the
cases of particular calculations or experiments. Let
us consider the situation for a particular ionospheric
layer, for example, the F, layer, and for the
“ordinary” component of the wave only.

With a given distribution of the ionisation with
height in this layer we shall, by the vertical pulse-
sounding technique, obtain a curve of virtual height
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with frequency (an h’-f curve) of a particular shape,
as, for example, in Fig. 1(a). In this f, is the critical
frequency, at which the wave penetrates the layer.
The equivalent frequency/height parameters for any
oblique angle are obtained by the use of what is
known as the modified secant law, which governs
radio-wave refraction in a curved medium where the
refractive index decreases continuously with height.
If we apply this to Fig.1(a) for a distance of, say,
2,000km, then we obtain a curve of the form shown
in Fig. 1(b). We notice that, for any frequency higher
than f, there are not one, but two, virtual heights
shown. Though f, has, in fact, been arbitrarily
chosen, it is indicated in order to show that, with
decreasing frequency, the upper of the two rays
becomes, in practice, unobservable owing to absorp-
tion. But the two virtual heights shown for frequen-
cies above f, do correspond to two separate rays,
which will traverse different trajectories in covering
the ground distance of 2,000km. The one which
returns from the lower virtual height is the “low-

*Research Department, British Broadcasting Cerporation.
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Fig. 1. Variation of virtual height with frequency (h’-f),

F,-layer, ordinary wave only; (a) for vertical incidence;
(b) for transmission over a distance of 2,000km.
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angle ray” and the other the “high-angle ray ”, and
the situation is shown diagrammatically by the
dashed lines in Fig.2. 3ut, with increasing fre-
quency above f, the virtual height corresponding to
the high angle ray gets nearer and nearer to that for
the low angle ray, until at f, the two rays become
one, and the situation is as shown by the full-line
curve in Fig.2. At f, then, on the “mnose” of the
curve, a single ray is returned, and on frequencies
higher than this, no energy should be returned at
all; f, is, therefore, the “classical M.U.F.”.

All this, however, is something of a diversion
(though perhaps a necessary one) from our main
theme, which is to explain the reason for the exist-
ence of other m.u.f’s than the classical one. In
short-wave propagation work it is impracticable
actually to calculate the oblique-incidence para-
meters from the observed vertical-incidence curves,
for a large number of stations and for a mass of
observations from each. A graphical method for
determining the m.u.f. for any distance from the
vertical incidence k’-f curves was long ago developed,
but even more convenient in dealing with a large
amount of data is that of using the standardised
characteristics of the layers for any time and place in
conjunction with a set of empirical “distance fac-
tors” which permit of .calculation of the oblique-
incidence m.u.f’s for any distance from the vertical-
incidence critical frequency. Both these methods
give an approximation to the “classical M.U.F.” of
Fig. 1, and this practically determined value of m.u.f.
is defined by the C.C.I.R. as the “standard M.U.F.”.

Operational M.U.F.

But now we come to the real crux of the whole
matter. It has long been found that, in practical
communication, it is possible, particularly at cer-
tain seasons of year, times of day and in certain
directions, to provide good service on frequencies
considerably higher than the “classical M.U.F.”.
In other words the “operational M.U.F.” (to
use the C.CI.R. definition) is often considerably
higher than the “classical M.U.F.”. Furthermore,
unlike the “classical M.U.F.”, which because it is
determined by ionospheric refraction alone, does not
vary with transmitted power, the “operational
M.UF.” is power-dependent, increasing, within
lirnits, with increasing power. The reasons for this
increase in the operational above the “classical
M.U.F.” are not fully understood, but experiments
indicate that usable signals are produced on these
higher frequencies by scattering of the energy both

Fig. 2. Dashed-line curve shows high- and low-angle
rays at 17Mc/s; full-line curve a single ray at 20Mc/s (see
(b) Fig. 1).
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in the ionosphere and on the ground, by lateral
deviation of, the waves from the great-circle path,
and possibly by some “bending” of the trajec-
tories in the troposphere and lower iono-
sphere. The effect -is to extend the nose of the
oblique h'-f curve of Fig. 1(b) so that it becomes
somewhat like Fig.3, where f, is the “operational
M.U.F.”. The nose extension can extend to fre-
quencies up to 25% above the “classical M.U.F.”,
but this extension varies, as has been said, for
different seasons, times of day and circuits. It also
varies, critically, for different types of service, for as
the signals on frequencies above the classical
M.U.F.” are due largely to scattering processes, they
are unsuitable for services, like some types of high-
speed telegraphy, which demand a highly coherent
signal for their operation. It is interesting to note
that sound broadcasting, which requires a higher
signal-to-noise and signal-to-signal ratio than most
other services, is less demanding in the matter of
coherence of the signal than are the services just
mentioned, and so has an “operational M.UF.”
which is often well above the “classical M.U.F.”.

Specifying M.U.F.

We see therefore that, whilst the classical and
standard m.u.f.’s are capable of direct evaluation,
the “operational MU.F.” is a more ambiguous
quantity, and difficult to specify exactly. The
C.CIR. has, in fact, left the matter of its specifica-
tion fairly open, by recommending that “the ratio
of the classical M.U.F. to the operational M.U.F.

. should be determined by a combination of ex-
perience and theoretical studies .

There is one further point to bear in mind, so that
we may be quite clear of what we are speaking.
When we specify an m.u.f.—whether the classical,
standard or operational—do we mean the instan-
taneous value observed at some time at the iono-
spheric point to which we are referring? If so we
should state this fact, but if, as is the more usual
case, we mean to specify a median value for some
point we should use a clear expression like “the
monthly median classical m.u.f.” for a given month,
time and place, or “the monthly median operational
m.u.f. for the London/Johannesburg broadcast cir-
cuit” for a given month and time of day. In so
doing we shall avoid ambiguity, and prevent the
possibility of our specification being misconstrued.
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Autumn BAudio Fair

SELECTED NEW EQUIPMENT OF INTEREST

THE emphasis on tape recording in new develop-
ments was even greater at the Autumn Audio Fair
than at other recent exhibitions of sound reproducing
equipment.

The American Steelman transistor tape recorder
is now being manufactured under licence in this
country by Redifon. This recorder retains the
capstan drive normal to a mains recorder, though d.c.
bias and erase are used. Speeds of 17 and 3%in/sec
are provided, the response at the latter speed being
given as from 150 to 7,500c/s. The output is 100mW.
Thirteen Mallory RM-12R mercury cells are nor-
mally used.

A transistorized version (the L2/TA) of the well-
known E.M.I. portable 1.2 tape recorder was also on
show. An equalized playback stage with an output
power of 70mW has been incorporated. The tape
transport mechanism has also been improved: the
wow and flutter is now less than 0.25% at 7iin/sec.
Since this instrument is designed for outside record-
ing using new tape, no erase facilities are provided.

E.M.I. also showed their first domestic tape
recorder (H.M.V. Type DSRI1), a feature of which is
the use of separate record and replay heads and
amplifiers.

A new Simon recorder, the Minstrelle, incorporates
the new Garrard deck and magazine. This recorder
is very unusual in that it incorporates a built-in
microphone. This is intended for speech recording
and is mounted on foam rubber to reduce the effect
of vibrations of the tape transport mechanism.

A four-track recorder has already been shown in
this country by the Harting-Tandberg groups: two
new models were shown at the Autumn Audio Fair
by Telefunken and Recording Devices. The Tele-
funken 76K features a transistorized replay head
amplifier and is for single-channel recording. On
the other hand, the model shown by Recording
Devices is for stereo and is essentially a 4-track
version of the Stuzzi Tricorder (briefly described on
p- 225 of our May, 1959, issue) with the amplifying
equipment for the second stereo channel fitted in a
separate cabinet. A stereo microphone comprising
two moving-coil elements mounted at right angles
to each other is available for use with this recorder.

A recorder which can both record and replay
stereophonically using the normal twin-track system
was shown by Grundig (Model TK60).

Three-channel stereo tape recordings were ‘demon-
strated by Rank Cintel using the Ampex 300-3
recorder. Even when the final commercial stereo
recording has only two channels, making the original
master recording on three rather than two channels
offers a number of advantages. The most important
of these is that, when widely spaced microphones are
used for recording, the “hole in the middle” fault
can be readily avoided by using a third microphone
in the middle to feed the third channel. Another
advantage is that it is easier to adjust the balance
between the soloist and orchestra after the recording
has been made. This latter advantage also makes it
easier to convert stereo to single-channel recordings,
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since these latter often require a different optimum
balance between soloist and orchestra.

Tape suitable for the Ampex video recording sys-
tem was shown by M.M.M. (Scotch Boy) and E.M.I.
Since the direction of travel of the head gap relative
to the tape is across its width in the Ampex system
rather than along its length, the magnetic particles
in such video tape are oriented across its width rather
than along its length. Because of the high relative
speed between the head and gap, wear and heating
problems are important in the design of video tape.
It must also be more free from drop outs than ordin-
ary tape.

An inexpensive two-speed (334 and 45 r.p.m.)
transcription gramophone turntable was introduced
by Connoisseur. The wow and flutter are stated to
be 0.15% and 0.1% respectively, and the rumble
—50dB referred to 7cm/sec at lkc/s using the
R.ILA.A. record playback. characteristic. The turn-
table is driven at the outer, rather than the usual
inner, edge.

The sandwich method of loudspeaker cone con-
struction in which the two skins are made of heavier
and stiffer material than the filling so as to give a
considerable overall increase in the stiffness-to-
weight ratio, and which was discussed by D. A.
Barlow in our December, 1958, issue (p. 564), was
adopted for an experimental bass loudspeaker demon-
strated by Leak. A system of magnet design to be
described by A. E. Falkus in Wireless World was
used in two new loudspeakers shown by Fane Acous-
tics. One of these was a 15-in bass unit with a 3-in-
diameter voice coil, a fundamental resonance between
20 and 25c¢/s, and a 310,000-line magnet field. The
other was a 5-in unit which forms the first of a range
of speakers to be marketed by this company for set
manufacturers.

Over 50%, of the production time of Beam-Echo (Avantic)
equipment is devoted to testing. The photograph shows
the final lstening test on an SPA2! stereophonic combined
pre-amplifier and 2 x |2-watt amplifier being performed
in a near acoustically dead room.
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B.(’)R.E.M.A.

SPEAKING at the annual dinner of the Radio and
Electronics Industry (RI.C. and E.E.A) on
November 18th, E. E. Rosen, chairman of the R.I.C.,
disclosed that the Registrar of the special court
charged with the enforcement of the Restrictive
Practices Act had notified the British Radio Equip-
ment Manufacturers’ Association that the British
Content clause in the conditions of membership of
the Association was considered to be an jinfringe-
ment of the Act.

Mr. Rosen pointed out that the purpose of the
clause, which, since 1926, has been basic to the con-
stitution of the Association, was to limit by specifi-
cation the amount of foreign content of labour and
material, because there is no mandatory definition
which describes what is meant by British Content.
He concluded, “Each one of our associations is
proud of its British heritage, and B.R.E.M.A. has
unanimously decided to contest the Registrar’s con-
tention. . . . I am sure it was never the intention
that merely being British would be an infringement.”

Servicing Exams.

THE highest failure rate since the examination was
introduced in 1944 is recorded by the Radio Trades
Examination Board in announcing the results of the
1959 servicing examinations. Of the 1,869 entrants
for the sound radio examination 1,009 failed, 547
passed and 291 have to retake the practical test.

For the first time the practical test was carried out
on the “ Trainer-Tester ” system and, in the opinion
of the Board, proved to be a very satisfactory form
of testing fault diagnosis. This system employs a
pictorial layout of a receiver, a circuit diagram with
component values and a series of fault sheets.
Possibly the greatest advantage of the scheme is
the uniformity of testing.

A soldering test has always been regarded as an
important part of the practical examination for a
servicing certificate; in fact, candidates failing in the
soldering test have in the past been failed in the
whole practical examination. As the new “ practical
test” is entirely paper work a more elaborate solder-
ing and wiring test has been introduced.

Of the 485 entrants for the Television Servicing
Certificate, 209 qualified, 94 have to retake the prac-
tical test and 106 failed. The “ Trainer-Tester”
scheme was not used for the TV exam.

Entries for the 1960 examinations, which will be
held in May and June, must be received by the
Board, 9 Bedford Square, London, W.C.1, not later
than j]muary 15th (television) or February 1st (sound
radio).

Next year’s examinations will probably be the last
in which sound and television are separated. If
present plans of the RT.E.B. materialize future
‘exams. will be taken in two stages. An intermediate
examination will be taken at the end of a three years’
course which will include television servicing at 3rd-
year level, and success in this will be necessary
before a candidate can take the final examination and
secure the Board’s certificate.
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Conference on Computers

AT the second “Open Day” held on November
11th at the premises of I.C.T. Ltd., and organized by
the Electronic Forum for Industry (E.F.F.1.) to bring
together representatives of the suppliers and users
of electronic equipment, most of the discussion
centred on the applications of computers. C. Met-
calfe, C.B.E. (E.M.1), in opening the proceedings,
emphasized the vital necessity of speed in adopting
new ideas and methods if the alliance between elec-
tronics and industry was to be effective in meeting
foreign competition. Early contact between sup-
pliers and potential users was essential so that they
could come to a working agreement to think in
parallel during the development stage.

Following the showing of three documentary films
on computer applications a panel consisting of E. R.
Davies (English Electric); S. Gill (Ferranti); J. C.
Gladman (A.E.I); N. D. Hill (EMI1.); R. L.
Michaelson (Elliott Bros.) and L. Lightstone (I.C.T.)
ably dealt with searching questions put by repre-
sentatives of organizations interested in such diverse
products as chemicals, footware, food, motor cars,
cement and bright steel bars.

The third “Open Day” has been arranged at
Olympia during the I.E.A. Exhibition in May and
will take as its theme “ The Satisfied User .

Servicemen’s Pay

INCREASES in the basic rates of pay for service-
men come into operation on January 4th, as a result
of an agreement between the R.T.R.A. and the
Association of Radio and Electronic Engineers. The
increases vary from S5s per week for a 17-year-old
apprentice to £1 8s 8d per week for a London
holder of the R.T.E.B. Television Servicing Certifi-
cate. Similar agreements have already been signed
between the A.R.E.E. and the Scottish and Northern
Ireland radio retailers’ associations.

The figures quoted below are the minimum rates
of pay for a 44-hour week (reduced from 46 hours)
for servicemen over 21 years old, with the London
rate in brackets.

X £ s d £ s d
Servicemen who have served a S-years’
apprenticeship  ............ ....... 11 7 4 (11 16 6)
Holders of R.T.E.B. radio servicing cer-
tificate with 5 years’ apprenticeship .. 12 7 6 (12 16 8)
Holders of R.T.E.B. television servicing
certificate with 5 years’ apprenticeship 13 7 8 (13 18 8)
Semi-skilled persons doing general in-
stallation and maintenance .......... 9 7 0 9 14 4)

The rates of pay for apprentices range from £3
per week at 16 to £7 10s at 20. In addition, those en-
titled to the R'T.E.B. Radio Service Certificate will
receive an additional 10s a week and those entitled
to the Television Servicing Certificate a further £1.
The secretary of the Association of Radio and Elec-
tronic Engineers is W. Criddle, 17 Tottenham Court,
Road, London, W.1.

V.A.S.C.A:

A NEW U.K. valve manufacturers’ association has
been formed under the title  Electronic Valve
and Semi-Conductor Manufacturers’ Association
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(V.ASS.C.A. for short). It is taking over from the
British Radio Valve Manufacturers’ Association
(B.V.A) its responsibilites for semiconductors and
industrial valves and tubes. The B.V.A. will con-
tinue its separate interest in domestic valves and
television tubes. The five founder-member firms
of the Association are English Electric Valve Co.,
M.0O. Valve Co./G.E.C., Mullard, Siemens Ediswan/
B.T.H, and S.T.C.

The chairman of V.A.S.C.A. is G. A. Marriott
(G.E.C.) and the secretary pro tem is W. R. West
(SseWcrfit)ary of B.V.A,, 16, Jermyn Street, London,

Freeing Imports.—The recently announced removal
of most of the controls on imports from the dollar area,
Western Europe and many other countries—excluding
Japan and the Soviet bloc—is of special interest to the
radio and electronics industry. It would appear from
the “negative list” included in.the Board of Trade’s
Notice to Importers No. 920 that all radio and elec-
tronic apparatus (excluding transistors and parts
thereof) and scientific instruments can now be imported
from these areas without restriction. This removal of
import controls does not affect the import tariffs.

Receiver Sales.—Figures for the despatch by manu-
facturers to the home trade of sound receivers in
September were the highest on record, and those for
television receivers the highest for any September.
Sound receivers (including car sets) totalled 179,000
and television sets-345,000, bringing the respective totals
for the nine months to 1.099M and 1.775M. These
totals show increases of 20% and 64% respectively on
the corresponding period last year. Radiogramophone
despatches totalling 116,000 for the nine months were
3% down on the same period last year.

Radio Show 1960.—The 27th National Radio and
Television Exhibition is to be held at Earls Court,
London, from August 24th to September 3rd with'a
pre-view on the 23rd for overseas visitors and invited
guests. It is being organized by Radio Industry Exhibi-
tions Ltd., 49 Russell Square, London, W.C.1.

AP.AE. Exhibition.—The Association of Public
Address Engineers is re-introducing its exhibition next
year. It will be held at the King’s Head Hotel, Harrow-
on-the-Hill, Middx., on March 9th and will be open
from 11.30 to 1.0 for members and the Press, 2.0 to 5.0
the trade, and 5.0 to 7.30 the public. Details are avail-
able from Alex J. Walker, honorary secretary, 394
Northolt Road, South Harrow, Middx.

P.M.G.s Presentation.—Rarely, if ever before, has a
recipient of the P.M.G.s Cerificate of Proficiency
received, his “ticket” at the hand of the Postmaster-
General. At a ceremony at the Baltic Exchange, Lon-
don, on November 4th to mark the 50th anniversary of
the opening of the Post Office Coast Radio Service,
the most recently qualified radio officer, P. N. Baker,
received his second-class certificate from Mr. Bevins.
Philip Baker is an eighteen-year-old student from Nor-
wood Technical College who operates an amateur
station under the call G3NPQ.

Printed Circuits.—A course of six lectures will be
given on successive Tuesday evenings by P. G. L.
Vivian, head of the chemistry department of Ultra
Electric, at the Norwood Technical College, Knight’s
Hill, London, S.E.27, from January 12th. Fee 10s.

Transistor circuit techniques will be covered in a
course of ten lectures to be given at the Medway College
of Technology, Chatham, Kent, on Tuesday evenings,
beginning January 19th.

“Words, Words, Words >—a correction. In lines 8
and 14 of the right-hand column of page 485 of the
November issue,  transistor ” should read “ thermistor.”
It is regretted that this aberration passed unnoticed.
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Vacuum Science.—The Joint British Committee for
Vacuum Science and Technology consisting of repre-
sentatives of ten societies and institutions has been
formed as a result of last April’s conference on high
vacua sponsored by the Institute of Physics. Its objects
are to co-ordinate and help to initiate meetings in the
whole field of vacuum science and technology and to
act in the collective interest of the constituent bodies
by maintaining liaison with the International Organiza-
tion for Vacuum Science and Technology and with
vacuum societies of other countries. The Institute of
Physics, 47 Belgrave Square, London, S.W.1, is provid-
ing the secretariat.

Relay Services Association.—The number of sub-
scribers to television relay services in this country is
increasing by about 100,000 a year. The figure at the
end of December, 1958, quoted in the annual report
of the Relay Services Association was 196,165, com-
pared with 108,019 for the year before, but at the Asso-
ciation’s annual luncheon on November 10th it was
announced that the number is now approaching
300,000. The Association represents 95% of the relay
services in this country, to which the total number of
subscribers—both sound and TV-—is over a million.

BritLR.E. Council—Professor E. E. Zepler, who
occupies the chair in electronics at University College,
Southampton, has been re-elected president of the
British Institution of Radio Engineers. It is his second
term of office. The following members have been
elected to the council: Air Marshal Sir Raymund Hart
(chairman of the Radio Industry Council); Ieuan Mad-
dock (Atomic Weapons Research Establishment), E. K.
Cole (Ekco), D. L. Leete (Manchester University) and
Sqn. Ldr. W. L. Price (R.A.F., Technical College, Hen-"
low). Dr. A. D. Booth (Birkbeck College, Computational
Laboratory) and A. H. Whiteley (Whiteley Electrical)
have been re-elected to the Council.

R.S.G.B.—An increase in membership for the third
successive year is recorded in the annual report of the
Radio Society of Great Britain. The year’s increase of
445 brought the total to 9,540 on June 30th. The
number of licensed transmitting members increased by
451, making a total of 6,349. The report records that
66% of the 8,463 holders of U.K. Amateur (Sound)
Licences in force on June 30th were members of the
Society. The number of amateur television transmitting
licences in force at that date was 93. A total of 142
societies are affiliated with the R.S.G.B.

Colour Television will be the subject of this year’s
Christmas Holiday Lecture for secondary school
children to be given by G. G. Gouriet. It will be
delivered in the Institution’s Lecture  Theatre, Savoy
Place, London, W.C.2, at 3.0 on December 30th and
repeated on the following day at the same time. Admis-
sion is free but tickets must be obtained from the
Institution.

For E. & R.E. read E.T.—With its January issue our

sister journal Electronic & Radio Engineer changes its
title to Electronic Technology.

Publication Dates

We apologize to our readers for the inconvenience
they may have suffered as a result of our recent delays
in publication. These have been due entirely to
difficulties arising in the aftermath of the dispute in
the printing industry. We are sorry for the irritation

. this may have caused, and are hoping to produce the
next issue of ‘* WIRELESS WORLD ** within only a
few days of our normal publication date, and to be
back to normal by the appearance of the February
issue.

If, for any reason, any recent issues have not been
obtainable through the normal Trade channels, we
would remind our readers that copies to complete
their files are available by post from the Publishers.
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R. Ferguson, O.B.E., general manager since 1947 of
the Marconi International Marine Communication
Company, which he joined in 1910, has been elected
to the board and becomes managing director, In 1919,
after service in the Royal Flying Corps, he joined the
newly formed Radio Communication Company, and
was general manager of that company when, in 1928, the
British Wireless Marine Service was formed as the joint
service organization of the Marconi Marine and Radio
Communication Companies. Mr. Ferguson then became
manager of the new organization, and was appointed
joint general manager of the Marconi International
Marine Communication Company and its subsidiaries
in 1929. For ten years from 1934 he was seconded to
the Egyptian State Broadcasting as general manager.
Mr. Ferguson began his career as a sea-going radio
officer and in January, 1911, was granted the P.M.G.’s
certificate for wireless proficiency. This he lost when
the Empress of Ireland, of which he was chief wireless
operator, sank in the St. Lawrence in May, 1914.
At a ceremony on November 4th to mark the 50th
anniversary of the Post Office Coast Radio Service, the
Postmaster-General presented Mr. Ferguson with a
framed copy of his original certificate.

R. FERGUSON D. P. FURNEAUX

D. P. Furneaux, M.A., B.Sc., who joined the Marconi
organization in 1953 and for the past four years has
been a management executive of the company, succeeds
Mr. Ferguson as general manager. After taking an
honours degree in natural science at Trinity College,
Cambridge, he served in the Royal Air Force Tech-
nical Branch during World War II. Demobilized in
1946 with the rank of Wing Commander, he held com-
mercial appointments in South Africa before returning
to England in 1950 to join the staff at Sheffield Uni-
versity.

F. N. Sautherland,
C.BE., MA., MIEE,
managing director of
Marconi’s Wireless Tele-
graph Co., has been
elected to the board of
Marconi Marine.

John Keir, who joined
‘Marconi’s sea-going staff
in 1915, is appointed per-
sonal assistant to the
managing director of
Marconi Marine. For
some years he was
managing director of the

associated company,

Companhia Marconi

Brasileira. JOHN KEIR
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0. W. Humphreys, C.B.E,, B.Sc,, M.IL.LE.E,, F.Inst.P,,
director of the Research Laboratories of the General
Electric Co. since 1951, and a member of the board of
the G.E.C. since 1953, has been appointed Director for
Research "and Technical
Development. He gradu-
ated with honours in
physics at  University
College, London, in 1925
and joined the staff of
the Laboratories in 1927.
He was appointed
manager of the Labora-
tories ten years ago. Mr.
Humphreys is chairman
of the D.S.I.LR. Radio Re-
search Board; chairman
of the International
Special Committee on
Radio Interference
(C.I.S.P.R.); chairman of
the Postmaster-General’s
Advisory Committees on
the control of radio inter-
ference from industrial, [ .
scientific and medical equipment and- from ignition
systems; and chairman of the Guided Weapons Com-
mittee of the Society of British Aircraft Constructors.

L. G. A. Sims, D.Sc., Ph.D., MIE.E,, who has be-
come professor of electrical engineering at the Univer-
sity of Southampton, had been senior lecturer in the
Electrical Engineering Department since 1952. He
graduated with first class honours and a Bowen Re-
search Scholarship at the University of Birmingham in
1924. After a period at the G.E.C. Research Labora-
tories he joined the staff of Birmingham University
and founded the electronics laboratory. Professor Sims
was head of the Electrical Engineering Department of
the Northampton Polytechnic, London, from 1936 to
1939 and has also held senior teaching appointments
at the Royal Naval College, Greenwich, and the Royal
Aircraft Establishment, Farnborough.

J. C. Simmonds, M.Sc.(Eng.), Ph.D., M.LEE., man-
aging director of Airmec, Ltd., has been appointed
managing director of British Communications Corpora-
tion Ltd,, and of Radio & Television Trust Litd., of
which Airmec is a subsidiary. Dr. Simmonds, who is 46,
joined Airmec in 1946. For the previous nine years he
was a development engineer in the Radio Branch of the
Post Office Engineering Department.

0. W. HUMPHREYS

P. M. Thompson, co-author of the article on page
530 emigrated to Canada in 1959 at the age of 24 and
until recently was in the transistor section of the Elec-
tronics Laboratory of the Canadian Defence Research
Telecommunications Establishment, where the work he
describes was carried out. He has recently joined the
Plessey organization. Mr. Thompson took the natural
science tripos at Cambridge and after a short while
at A.T. & E., Liverpool, returned to the Cavendish
Laboratory. For a few years before going to Canada
he was with Salford Electrical Instruments.

J. Bateson, who, with P. M. Thompson, writes on the
switching speed of transistors in this issue, went to
Canada in 1948 after leaving the Signals Branch of the
R.AF. He was until recently in the Radio Propagation
Laboratory of the Canadian Defence Research Tele-
communications Establishment and is now teaching at
the Eastern Ontario Institute of Technology, Ottawa.
He is 39.

Sgn. Ldr. G. de Visme, B.Sc., contributor of the
article on' page 534 on a battery-fed crystal calibrator,
graduated in 1942 and ten years later received the
diploma in electronics from Southampton University.
He was for two years in the G.E.C. Research Labora-
tories and since 1950 has been in the Education Branch
of the R.AF.
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J. F. Coales, O.B.E., M.A,, M.LE.E, F.Inst.P., reader
in control engmeermg at Cambndge Umversxty, has
been elected a member of the executive council of the
International Federation of Automatic Control. He
is the only UK. member. After graduating at Cam-
bridge he joined the Admiralty scientific service in 1929
and from 1940 to 1946 was in charge of the develop-
ment of naval gunnery radar. In 1946 he joined Elliott
Brothers as research directer. Six years later he re-
turned to Cambridge University to take charge of post-
graduate studies in control engineering.

Wing Cdr. E. W. Anderson, OBE., D.F.C, AF.C,
has succeeded Capt. F. J. Wylie as president of the
Institute of Navigation. He was.a schoolmaster for

some time before joining the R.AF. in 1940. For his
navigation of the Aries on her pioneer polar flights he
received the AF.C. He left the RAF. in 1954 as its
senior navigator and went to Elliott Brothers but is
now with the Sperry Gyroscope Company at their new
factory at Bracknell.

Dr. J. C. SIMMONDS Wing. Cdr.
(See opposite page) ‘E. W. ANDERSON

P. J. Farmer, A F.R Ae.S,, has been appointed editor
of our associate journal Data Processing of which he
has been acting editor since its introduction at the begin-
ning of the year. He joined our publishers, Iliffe and
Sons, in 1954 and in 1957 was appomted assistant editor
of Aucraft Production. Before joining Iliffe he was
engaged in structural design of guided missiles and was
associated with the design of the Seaslug and the Fire-
streak anti-aircraft weapons.

D. E. D. Hickman, who discusses Wien bridge oscil-
lators in_this issue, served for five years as an air
wireless fitter in the ’R.A.F. and on demobilization went
to the Decca Navigator Co. Since August, 1958, he has
been with Solartron Research and Development Labora-
tories where he is at present engaged on the design of
electronic equipment for
a digital tape recording
machine.

K. R. Simmonds,
B.Sc.(Eng.), AMIEE,
has been appointed gen-
eral manager of the In-
ternational Rectifier Co.
(Gt. Britain) Ltd., of
_Oxted, Surrey. For the
past two years he has
been general manager
(marketing) of Texas In--
struments Ltd., and was
previously with Elliott
Bros. (London) Ltd,
whom he joined in 1948,
and was for some time
manager of their radar
division at Rochester.

K. R. SIMMONDS
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G. W. A. Dummer, MBE.,, M.ILEE, who writes ¢n
the miniaturization of components on page 545, joined
the Telecommunications Research Establishment (now
the Royal Radar Establishment) in 1939 and was asso-
ciated with the design of the first p.p.i. used in radar.
He was at one time in charge of a group designing
synthetic radar trainers and later became responsible
for component development and panclimatic testing.
More recently he has been doing fundamental work on
printed and potted circuit techniques and is now in
charge of a component development division.

W. H. Clarke, manager of the Studio Recording
Division of RCA Great Britain Ltd., has been €lected
a director of the company with which he has been
associated for over 27 years.

OBITUARY

H. W. Allen, who joined the Marconi Company as its
first secretary on its formation in July 1897 as the Wire-
less Telegraph and Signal Company, died on October
7th at the age of 89. He claimed the unique distinction
of being the first person to enter the wireless industry.
Mr. Allen held various positions in the Marconi group
and op the formation of the Imperial and International
Communications Co. (now Cable and Wireless) was
appointed general manager. He retired in 1930 and
resided in Cape Town from 1947 until July this year
when he returned to this country,

Dr. J. Zenmeck, the German physicist who pro-
pounded the theory of groundwave (sometimes called
the Zenneck wave) propagation and the effects of the
ground on polarization and absorption, died recently
at the age of 88. He began his career as a physicist
when in 1895 he became assistant to his former teacher,
Professor F. Braun, the cathode-ray tube pioneer. Dr.
Zenneck, who was at one time editor of Hochfrequenz-
technik und Elektroakustik, initiated ionospheric research
in Germany and set up its first ionospheric research
station in Kochel,- Bavaria.

News from
the Indusiry

Redifon are supplying a series of single-sideband h.f.
transmitters (Type G423) and associated receivers
(Type R403) for Fout Post Office coast radio stations—
Land’s End, Niton, North Foreland and Anglesey.
Redifon are also supplying f.m./a.m. radio-telephone
equipment for the Peninsular and Orient SN. Co.’s
fleet of passenger and passenger-cargo liners, the com-
pany’s London terminal and at Tilbury Docks—a total
of 31 installations.

Decca are supplying two high-power radars (TM909
and D808) for the recently launched Orient liner,
Oriana. The two radars will be installed in the wheel-
house with a slave display in the chart room. The total
number of ships for which orders for radar have been
received by Decca now exceeds 9,000. Decca state that
they have equipped approximately half the world’s
radar-fitted ships.

The B.B.C. has ordered from Marconi’s two-100-kW
short-wave transmitters to replace two at Daventry used
for its External Services. To facilitate a changeover
from one frequency to another each transmitter has two
independent r.f. amplifiers with a common modulator.
By tuning the standby amplifier tc the new frequency
the changeover can be carried out in a matter of
seconds.
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Ampex Elzctrosizs Ltd., which earlier this year ectab-
lished a factory in Reading, Berks., to produce Ampex
equipment in this country, is now making the FR-100
series tape handler—a multi-channel analogue recorder
for laboratory and industrial use. The marketing in
this country of this British-made equipment and al:o
certain Ampex products manufactured in the U.S.A. is
being undertaken by a recently established associate
company, Redwood City Engineering Lid., also at
Reading.

Sony Corporation, the Japanese radio receiver manu-
facturers, have announced that they are setting up an
Irish company—Sony Ltd.—to assemble transistor sets
in a factory at Shannon airport.

Marconi’s have concluded an agreement with the
Government of India for the manufacture under licence
in India of Marconi v.h.f. multi-channel radio terminals
and repeaters, and ancillary equipment. Marconi’s are
to supply all necessary technical assistance for
indigenous manufacture.

Continental Distributors Ltd., of 121 Earls Court
Road, London, S.W.5, have been appointed agents for
the Nuclear Chicago Corporation, of the U.S.A. They
will handle the Corporation’s nucleonic measuring
equipment and laboratory counting systems and in the
New Year will be able to offer servicing facilities.

“ Designing for Diecasting ”” is the title of a 32-page
booklet issued by Fry's Diecastings Ltd., of Merton
Works, Prince George’s Road, London, S.W.19, for the
benefit of designers and manufacturers of equipment.
It is one of a series of technical booklets issued by Fry’s
and covers the basic principles of the diecasting process.

R.E.E. Telecommunications Ltd., of Crewkerne,
Somerset, manufacturers of “Telecomm ™ v.h.f. radio-
telephones, have made arrangements for installing and
servicing facilities at fourteen centres throughout the
country,

Marconi Marine.—Among recent installations of com-
munication and navigational equipment undertaken by
Marconi Marine are those in the new cargo liners Indian
Industry and Cheshire and the Grimsby trawler Ogano.

Nash & Thompson Ltd., of Chessington, Surrey, have
appointed A. R. Bolton & Co., 3a St. Vincent Street,
Edinburgh 3 (Tel.: Caledonia 2065) as their sole agents
for Scotland.

Philips Electrical Ltd. have opened new and en-
larged headquarters for their south-western region at
51 Victoria Street, Bristol (Tel.: 93311). The four-
storey building houses offices, stores, showroom and a
hearing-aid centre.

Hazeltine Research Corporation, a research subsidiary
of Hazeltine Corporation, of New York, is opening a
new research and development centre in Plainview.
Long Island. ‘

Scope Laboratories, of Australia, manufacturers of the
Superspeed soldering irons marketed in the U.K. by
Enthoven Solders, and of electronic welding timers, etc.,
have moved to a new factory at Bulla Road, Airport
West, Melbourne.

EXPORT NEWS

Belgium.—An IBM 610 automatic decimal point com-
puter has been installed for the Faculty of Science at
Ghent University. It will be used for scientific and
engineering woik, and in particular for solving problems
connected with nuclear physics, astronomy and astro-
physics.

West Africa.—Domestic sound and television equip-
ment manufactured by Pye, Ekco, Garrard and
Grampian is included in the selection of over 300 con-
sumer goods for the display sponsored by the Design
Centre which has been shown in Accra, Ghana, during
November, and will be seen in Lagos, Nigeria, from
January 11th to 23rd.
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U.S.S.R.—A three-man delegation from the Scien
tific Instrument Manufacturers’ Association visited the
Soviet Union in the middle of November to explore
the possibilities for an exhibition of British scientific
instruments (with lectures and demonstrations) in.
Moscow in the second half of next year. The delegation
consisted of H. D. Binyon (Solartron), F. Hamill (Hilger
and Watts) and K. A. Macdonald (Unicam Instruments).

U.S.A—The Audio Manufacturers’ Group of
B.REM.A. is organizing a composite exhibit of
audio equipment for the British Exhibition to be held
in New York next June. The chairman of the group is
Maijor J. F. E. Clarke (Clarke and Smith Manufacturing
Co.), the vice-chairman D. A. Lyons (Trix) and the
secretary S. E. Allchurch, 49 Russell Square, London,
Ww.C.1.

Middle East.—The Advisory Council on Middle East
Trade set up by the President of the Board of Trade in
February last year to advise the Government on prob-
lems concerning trade in that area, has issued a booklet
“ Exporting to the Middle East.” It outlines the im-
portance of the Middle East markets, the past achieve-
ments of British industry there and what the region
offers today.

Bulgaria’s first television station, which opened in
Sofia on November 7th, was designed and built by Pye,
Ltd. Equipment supplied includes transmitters, aerial,
studio and control equipment, film scanning equipment
and an outside broadcast unit.

Switzerland.—Equipment manufactured by Electronic
Instruments Ltd. has been included in the special survey
trolley designed by the Health Physics Group of
C.ER.N,, for use at the Nuclear Research Centre,
Geneva.

A.E.l. Electronic Apparatus Division has developed the servo
system for the control of the 2/0-foot radio-telescope to be
erected in Australia. We reproduce an artist’s conception
of the telescote, which is to be built by a German firm for
the Commonwealth Sclentific and Industrial Research
Organization at Parkes, N.S:W. In addition to the servo
control equipment, A.E.l. is also supplying the inter-
communication system between the master station and its
eleven out-stations and some of the electrical gear.
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By
G. W. A. DUMMER*
M.B.E., M.LE.E., M.L.R.E.

Miniaturization and
Micro-Miniaturization

NEW TECHNIQUES OFFERING INCREASED RELIABILITY

EXTREME miniaturization (micro-miniaturization)
has been made possible by the changeover from
valve to transistor circuits and is being increasingly
emphasized by new developments in solid-state
physics. The two main reasons for developing
these techniques are (1) a significant reduction in
size and weight, and (2) the possibility of increased
reliability. It is this second point which may con
tain the real value of micro-miniaturization tech-
niques, particularly from the military point of view.
The present average failure rate for normal com-
ponents under laboratory conditions is about five
fa‘lures per thousand per year. Failure rates are
many times higher in Service equipment, depending
greatly on environmental conditions.

The effective packaging efficiency of components
in sub-miniature equipments is still quite low,
mainly because of cooling requirements and the
necessity for providing withdrawal space for units
or accessibility space for repair. Even in an if.
“strip” the ratio is about three parts air to one
part electronics, i.e., component packaging efficiency
is about 25%. The fundamental point is, however,
that with present shapes of sub-miniature com-
ponents it is not possible to pack more components
into a given space because of difficulties in soldering
" * Royal Radar Establishment.

them in (even with miniature soldering irons) whilst
providing adequate accessibility for repair. The
limit of miniaturization has, therefore, been reached.
The next logical step in development is to use com-
ponents in which the actual working element only
is used.

In any typical tubular component most of the
available volume is taken up by material which
plays no part in its electrical performance. In a
cracked-carbon resistor the active carbon-film
element has a volume of approximately 1/500th of the
total component volume. Similarly, in a ceramic
capacitor about 1/250th of the volume is effective,
the remainder consisting of ceramic tube, case and
connections. The heat dissipation of the cylindrical
shape component is inefficient because of the low
surface-area/volume ratio and an increase in power
loading (or a reduction in effective size) could
be made by opening out the cylinder and its leads
into flat strips, provided that sound connections
to the films are made. The comparatively large
end connections on tubular components could thus
be obviated and to a certain extent individual com-
ponent-protection techniques may be reduced and
the unit protected as a whole.

The miniaturization problem is, of course, aided
by the low voltage-rating requirements of transistcr
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Fig. I. Proposed layout (a) and (b) theoretical circuit diagram of binary-counter stage of flat-film form.
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Fig. 2. Stages in production of high-definition film-type resistors with terminals. (a) Substrate is cleaned. (b) Gold/chromium

laminated terminals are deposited by evaporation through mask. (c) Temporary copper coating is vaporized onto plate. (d)
Plate coated with light-sensitive resist is exposed to ultra-violet light through a mask to render exposed resist insoluble.

e)

Unexposed resist is washed away and exposed copper removed by etching. (f) Overall Nichrome coating Is deposited by evapora-
tion process and component is annealed at 350°C. (g) Remaining copper is removed by selective etching, leaving only desireg
meandered nickel-chromium resistor pattern. Steps (b) (e) and (f) are carried out at pressure equivalent to 10~+mm of mercury.

components. Because of these low operating volt-
ages and the low power ratings, it now becomes
possible to design components using extremely thin
films of resistive, dielectric, magnetic, conductive or
semiconducting materials. For instance, resistors
can be made by

(1) evaporation of metal alloys such as Nichrome,

with end connections of evaporated nickel,

(2) platinum-gold alloy, chemically deposited and

subsequently fired, with soldered end con-
nections, or

(3) in tin-antimony oxide with evaporated metal

end connections.

All of these show remarkably high potential re-
liability but some will need more evaluation. In
the majority of transistor circuits high values of
resistance are not required and 100 k{2 is regarded
as a reasonable maximum for most circuit applica-
tions. For low-voltage, high-value capacitors, four
possibilities exist, namely,

(1) thin plates of high-permittivity ceramic—

possibly multilayer,

(2) thin plastics films such as polystyrene, etc.,

(3) anodic films such as tantalum or aluminium

oxide, and

(4) evaporated metal-oxide films of many types—

e.g., silicon monoxide, alumina, etc.
Magnetic materials are also available as

(1) thin films rolled from powder alloys,

(2) films electro-deposited from alloys, and

(3) films evaporated from alloys.

The three circuit elements of resistance, induct-
ance and capacitance dre, therefore, available in
film form and the problem is how to use them in
conjunction with the transistor itself. An important
point is that careful process control during evapora-

TABLE
Packing Density Estimated
(Components Reliability
Construction per cu. ft.) |(Failures/1000hrs)
Pre-war 1,000 1.09%,
Miniature . 5,000 0.5%
Subminiature 50,000 0.1%
Micro-module 600,000 0.019%,
Circuit plate .. | 2,500,000 0.01%
Solid circuit .. 50-100 million Negligible
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tion plays an essential part in forming these films.
As with the transistor where very pure materials
are essential, the use of accurate process control
means higher reliability.

It has become common to quote packing densities
per cubic foot, and although these figures become
somewhat meaningless at the higher packing rates,
they are nevertheless used as' a method of com-
parison, and'the table shows the comparison rates
between packing density and estimated reliability.
It should be stressed that this is estimated reliability
only, as d considerable time will have to elapse
before these reliability estimates can be proved.

Assembly Techniques

There are four possible methods of assembly for
micro-circuits; these are summarized below:—

1. Component-assembly or Micro-module System
—single or multiple components on plates,
stacked and connected by riser wires.

2. Circuit Assemblies—single complete circuit
function on a plate.

3. Solid Assemblies—true solid circuits consisting
of single crystals with controlled resistivity
areas, etc.

4. Seéaled Assemblies—Micro-miniature compon-
ents sealed in subminiature valve cases.

Micro-module System.—This system is now
reasonably well known in Great Britain. Its main
advantage is that components can be tested in-
dividually before final assembly. The concept hinges
around a module 0.31 in square. This is very similar,
in principle, to the well known “ Tinker Toy” con-
struction. It consists of ceramic plates on which
are deposited the various flat circuit elements, in-
cluding transistors and diodes, mounted one above
the other and connected together by riser wires
terminating in oversize end plates. The complete
assembly is encapsulated in the usual way to produce
a non-repairable, rigid assembly capable of with-
standing vibration, shock, climatic conditions, etc.
At present, some of the components in this assembly
are of a tentative nature—that is, carbon-resin resis-
tors and transistors utilizing ceramic wafers.
cemented together with synthetic adhesive—but it

is finally intended to produce all these items in high-

stability materials, preferably of an inorganic nature,
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e.g., Nichrome resistors, tantalum-oxide capacitors
and completely sealed semiconductor elements.

The selection of the 0.31inx 0.3lin dimensions
for the module was based on a review of component
performance, manufacturing capabilities and voltage
and power levels. Power dissipations of one to two
watts per micro-module, working frequencies up to
100 Mc/s, 75 V maximum levels, and the application
to general circuitry (i.f., r.f., a.f., filter, oscillator and
computer-logic circuits) were the influencing para-
meters in the selection of this geometry. The 0.31-
in square was the smallest size in which the
desired ranges of many components could be accom-
modated, including glass, electrolytic and high-per-
mittivity capacitors, diodes, ceramic resonators,
metal-film resistors and even some electromechanical
parts such as potentiometers and trimmer capacitors.
This system was sponsored by the U.S. Army
Signal Corps Research and Development Laboratory.
Whilst R.C.A. act as the main contractor, there are
some 170 firms engaged in making the individual
component micro-elements. The whole programme
is timed to be complete by late 1961 and it should be
emphasized that this is a production contract rather
than a research and development contract. It will
be interesting to see how the reliability of the system
proves in practice. .

Circuit Assemblies.—The flat plate or substrate is
processed to produce conductors, resistors, capaci-
tors, and transistors and diodes are inserted to form
a complete circuit function. The construction is
almost entirely two-dimensional, using film-type
components (which are described later). The tech-
nique lends itself to evaporation processes with very
closely controlled parameters. The advantage of
this system is that only a few connections have to
be made between units; but the reject rate of each
individual component must be made very low indeed.

Work at the Royal Radar Establishment has been

carried out on this system in preference to the com-

ponent-assembly system, and small, complete circuit

functions have been the target. 1in x 1in module
has been chosen and this can be extended in two
planes to become iinxlin, linx lin, %inx 23in,
etc. A simple multivibrator circuit is being con-
structed initially. This consists of eight resistors,
two capacitors, two transistors, and two diodes, and
the layout of the lin-square plate is shown in Fig.
1(a) together with the theoretical circuit (Fig. 1(b)).

The work on resistors, capacitors, etc., will now
be described.

Fixed Resistors.—Film resistors have been made
for many years as evaporated Nichrome resistors for
waveguide loads, and fired platinum-gold solutions
as flat-plate resistors. Alternatively, tin-antimony-

CHROMIUM  GOLD
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CHAOMIUM  GOLD  MAGNESIUM FLUORIDE

/I\
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Sy

oxide films have been made which have excellent
stability.

It has been decided that for micro-miniaturization
work, carbon mix and similar types of resistors
should not be used-and all the work is aimed at em-
ploying inorganic resistive materials. A consider-
able basic study of the processes and substrates is
being made, e.g., special studies of binding energies
between films and substrates are being made, parti-
cularly for nickel-chromium on glass.

Nickel-chromium work is divided into two pro-
cesses, one for resistors with line widths above
0.015in, and one for resistors composed of narrower
lines. Resistors with “wide” lines are made by
evaporating nickel-chromium directly on to a heated
subtrate, the final thickness of the Nichrome being
approximately 6 x10™® mm. Simple pattern mean-
dering is made by mechanical masking and the
resistance elements are annealed at 350°C for at least
half an hour. Resistors with line widths down to
0.004in are made by deposition of an intermediate
layer of copper which is photo-mechanically pro-
cessed. Deposition of the nickel-chromium on to
the heated substrate follows in the usual way and
the copper mask is etched away subsequently, lift-
ing the superfluous nickel-chromium with it and
leaving the correct pattern. Annealing follows in
the usual way. The stages in the development of
the high-definition films are shown in Fig. 2.

Capacitors and  Dielectrics.—Although  thin
plastics films have been developed in thicknesses as
small as 0.000lin and below, and can be used as
also can high-permittivity plates down to 0.00lin
in thickness, most of the work for this programme
has been done on evaporation techniques. Both sili-
con-monoxide and magnesium-fluoride capacitors
have been made experimentally at R.R.E. for low-
voltage operation; but again a thorough understand-
ing of the mechanism of adhesion is the prime object
of the work, and many research contracts have been
arranged to implement this programme.

Glass microscope slides have been employed as
substrates, although surface imperfections make
these far from ideal. Masks were arranged to allow
evaporation of four capacitor specimens on one slide,
each specimen having an area of 0.6 cm”. Aluminium,
chromium, gold, copper and silver have all been
tried as electrode materials. The most consistent
results were obtained with aluminium and this has
been used for all later work. Initial experiments
were made using magnesium fluoride and zinc sul-
phide as dielectrics since these were known to be
easy to evaporate. It was found that capacitors
made with magnesium-fluoride films thicker than
5x 107 mm had a tendency to craze; but this was

GOLD

/I

Fig. 3. Stages in produc-
tion of gold-electrode, mag-
nesium - fluoride-dielectric
capacitors. (a) Chromium
and gold terminals are
applied by evaporation.
(b) Gold electrodes are
applied over chromium
layer to give adhesion to
substrate. (c) Magnesium-

bes BEE

fluoride  dielectric s
applled and annealed at
300°C for 30 minutes.
(d) Common e'ectrode is

(a) (b)
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avoided by heating the substrate during deposition.

- Fig. 3 shows the stages in the process. Zinc sul-
phide gave surprisingly good results and thick films
were easy to obtain: atmospheric moisture, however,
caused deterioration over a period of weeks.

Most of the work has been on silicon monoxide.
Initially pure, resublimed lump silicon monoxide was
used but spitting from the containing boat during
evaporation occurred. Mixtures of silicon and sili-
con dioxide gave improved results. For the best

(a)

1 1 ™

Fig. 4. (a) Evolution from (I} single R-C low-pass four
terminal filter through (ii) multi-stage fiiter }“ lumped
constants **) to (iii) distributed-constant type of low-pass
filter. (b) Possible (i) four terminal and (ii) two terminal
distributed R-C networks of the simplest type.

electrical properties, slow evaporation rates (10 to
15x 107" mm/sec, heated substrates and a small re-
sidual air pressure (1 to 3 x 107 cm mercury) were
all required. The addition of calcium borate to the
mixture in the boat resulted in the disappearance of
the straw colour of the film. The substitution of a
phosphate gave a deep orange film. This may pro-
vide useful information concerning the leakage
mechanism by a study of the effects of -addition of
materials of different valencies.

Mechanical crazing of the film has also been
studied. Silicon monoxide shows crazing typical
of a compressively stressed film. Crazing is greatly
accelerated by storage in a moist atmosphere; but it
is very much delayed in a desiccator.

The permittivity of evaporated silicon monoxide
films was found to be approximately 5, whilst the
leakage measured on films in air showed an ex-
ponential relation between current and voltage.

Breakdown voltages of the order of 100 volts/
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micron can be achieved. Initial breakdowns at weak
points in the film can self-heal in air; but not in a
vacuum. ; ’

'Future work will be directed towards the con-
trolled evaporation of mixtures with a view eventu-
ally to the exploitation of materials with much higher
permittivities such as titania and barium titanate. It
is hoped that fundamental studies of breakdown and
leakage mechanism will also be continued.

Conductors.—The conductors now used consist of
layers of evaporated chromium and evaporated gold,
starting with chromium, which adheres to the base.
The resistivity is below 0.5 ohms per square. The
conductors are evaporated on to the cold substrate
using mechanical masking techniques. Lines pro-
duced by masking techniques can be as narrow as
0.0lin, and the mask apertures are made by etching
through copper suitably protected by a light-sensi-
tive temporary coating (“photo’ resist ).

Substrates.—Most of the work has been done to
date on microscope slides of glass with a high soda
content, because the expansion coefficient of this
glass most nearly matches that of the evaporated
Nichrome resistors. It is essential to have a flawless
surface for high resolution pattern resistors: ceramic
substrates have been investigated but do not possess
a sufficiently smooth surface. Ion migration in glass
should not be a problem as the operating tempera-
ture of the substrate is not expected to be above
about 80°C when germanium is used and, even for
silicon transistors, the temperature will not be above
150°C.

Transistors and Diodes.—The first stage in all
micro-miniaturization work is the development of a
suitably protected flat-shapsd transistor. Many
attempts have been made to protect the surface of
both germanium and silicon active elements, and
although some photo-sensitive solutions and silane
(silicon hydride) treatments can be used, the long-
term effects have not yet been fully evaluated. A
range of small flat-cased transistors (fully sealed) is
to be developed which are capable of being let into
recesses in ceramic or glass substrates. The size of
the sealed transistor is not to exceed 0.125-in square
or 0.125-in dia. x 0.040-in thick, with flush electrode
contacts. It is emphasized that fully-sealed cases of
inorganic materials are required and both glass and
ceramic cases are to be investigated. Diode con-
struction would be similar to, and fit the same size
specification as, the transistor.

Distributed Component Techniques.—Distributed
resistor-capacitor networks can consist basically of
sandwiched - layers of conducting, dielectric and
resistive films, with various connections brought out.
Fig. 4(a) shows the extension of a single R-C filter

CUT TO INCREASE RESISTANCE

Fig. 5. (a) Appear-
ance and (b) equivalent
theoretical circuit of
distributed-type  ele-
ment made by diffusion
processes for solid-
circuit techniques.

DIFFUSED SECTION

O——AAAAAAASAANA—O

(b) |
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through a cascaded filter of the lumped-constant
type to the distributed component. By changing
round the terminals of the distributed component,
different types of four-terminal networks may be
achieved, and by open- or short-circuiting the ter-
minals, two-terminal components are possible. Fig.
4(b) shows three possible types of four-pole connec-
tions and four possible two-pole connections.

Solid Assemblies.—Experimental work in doping
techniques in silicon and germanium crystals has
shown that it is possible to control resistivity in parts
of the crystal and capacitance can be produced by
using p-n junctions. This holds out the possibility
of incorporating both active and passive circuit ele-
ments in a single block. Provided control conditions
are adequate, the intrinsic reliability of such a device
should be very high indeed.

In America, Texas Instruments Inc. have made
working models of a simple multivibrator and a
phase-shift oscillator which they call single-crystal
circuits. By diffusion, evaporation, electrolytic and
chemical forming, ultrasonic cutting of the crystal
and similar precesses, a semiconductor wafer is
made to perform the function of the complete circuit.
External leads are required only for the input and
output signals and the power source. The individual
components lose their identity because the device as
a whole is performing the circuit function.

Doping techniques in silicon are being fully in-
vestigated both in the U.S.A. and in this country:
a distributed component network has been made in
the U.K. by diffusing into a p-type crystal n-type
impurities and cutting it to shape as shown in Fig. 5.
This shaped crystal formed the basis for a phase-
shift oscillator; but as a power gain of 27dB was
required for oscillation, a pentode was used as an
interim measure in place of a transistor. The ampli-
tude and frequency of oscillation could be altered
by changing the bias across the junction. 180°
phase change was obtained at 0.5Mc/s.

Oxide masking processes are being investigated

for the diffusion techniques. The thickness of the
silicon oxide determines the depth of the junction
when both p- and n-type impurities are diffused into
the silicon block, whilst the shape determines the
area of diffusion. These techniques, however, are
in the early experimental stages.
Sealed Assemblies.—In this techmique individual
issemblies of film type components with suitable
‘nterconnections are arranged in three-dimensional
‘orm in a subminiature-valve envelope, such as that
shown in Fig. 6. These use hermetic seals in the
case to provide complete protection to the miniature
components inside. Using these component assem-
blies in conjunction with the miniature tubes speci-
ally developed for high reliability, complete circuits
can be made which take up very little space.

Conclusions.—Micro-miniaturization techniques will
undoubtedly have an influence on low-voltage
circuitry where high packing densities are required,
and it is possible that through this technique the
reliability of electronic equipment may be improved.
Ideally the aim is to reduce the size of existing sub-
miniature transistorized ecuioment by a factor of
ten, and to improve the reliability by a factor of ten.

It should be remembered that high reliability is
a very difficult goal to achieve, and not until produc-
tion assemblies have finally passed the acid test of
operational use can their real reliability be estimated.
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Fig. 6.

Comparison of (@) micro-miniature thermionic
valve with (b) component-assembly hermetically sealed in
similar envelope; also shown (c) is size of envelope relative
to scale calibrated in mm.

Nevertheless, there is no doubt that in these tech-
niques lies the only possibility of achieving higher
orders of reliability as compared with conventional
subminiature components.
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Wien Bridge Oscillators

Both the basic equations and normalized expressions for the

phase|frequency and amplitude/frequency characteristics of the

THEORETICAL ANALYSIS AND

Wien bridge network are derived. The various sources of frequency

drift and errors caused by the parameters of the associated
amplifier within the regenerative loop are discussed. Various

PRACTICAL DESIGN

methods of amplitude stabilization are discussed and thelr limitations

pointed out. Finally a design procedure is presented for a low-
frequency Wien bridge oscillator employing thermistor stabllization,

and the procedure lllustrated by a practical example.

WHERE accurate and stable frequency genera-
tion over a wide range of frequencies with low dis-
tortion is required, the Wien bridge oscillator has
much to recommend it. It is these attributes, together
with the inherent simplicity of this type of circuit,
which have led to its widespread use in the majority
of low-frequency signal generators that are currently
available. The Wien bridge oscillator is particularly
appropriate for use in decade oscillators since range
multiplication may easily be achieved by switching
capacitors while fine control of frequency may be
covered by switched or variable resistors!.

Over most of the audio-frequency range and up to
several hundred kilocycles per second, the thermistor
is the generally favoured method of amplitude
stabilization; its advantages being (a) that the power
developed in the thermistor is not a function of
frequency (since its own temperature time constant
i3 long compared with the period of oscillation) and
(b) that no distortion is introduced by the thermistor
which is sensitive only to the r.m.s. value of the
voltage developed across it.

The author was recently faced with the task of
designing a suitable oscillator to run at a constant
frequency of 50 c¢/s at an amplitude of some twenty
volts r.m.s. which was to be an inexpensive but
reasonably accurate frequency standard for a syn-
chronous hysteresis-type capstan motor of a general-
purpose instrumentation tape recorder/reproducer.
Consequently a comprehensive analysis was carried
out for the Wien bridge circuit and this is given.

Ci Ry
o ] 2]

l‘ L]
| |

It is felt that, although the particular application for
which the design was intended was a specialized
one, the analysis and information presented by this
paper may be of sufficient general interest to warrant
its publication.

Circuit Analysis of the Reactive Section of
the Wien Bridge.—Fig. 1 illustrates the frequency
determining part of the conventional Wien bridge.

. -

Fig. 1. Reactive section of Wien bridge.
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Fig. 2. Transmission of a symmetrical Wien network.

The transmission T = V,/V, at
frequency w is obtained from

_ Re
Te_  1+ieCR,
1 R,
Ry + it — ——
juC, 1+ juC,R,
Which simplifies to
T = [jwC; R,] = [1 — »®C,C;R,R,+
H{wCy Ry + wC, R+ wCle'}] ..
Rationalising this expression we have
T = [«C, R, («C; R, + wC, R,+oC, R, +
joCiRo(1— w2C1C2R1R2)] +[(1-20*C,C, R, R, +
@t C*CP R’ Ry + («Cy Ry + wCy R, + Gy R,
At any given frequency w rads/sec, the phase shift ¢S
of V, with respect to V, is given by
1 — «?C,C,R, R, 5
wC1R1+ wC R2+wC1R2 ( )

For zero phase shift ¢ = 0 ie., 1l — «’C 1C.R, Rz = 0.
Thus the frequency f, at whlch ¢ = 0 is given by

f- ! 1
" = ZVG GRR, ®)

It is customary practice to make the resistor

any angular

)

¢ = tan—!

* Solartron Research and Development Ltd
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values equal, and also the condenser values équal.
Thus, putting R, =R, =R and C,=C,=C
in equations (1) (2) and (3) we obtain equations for
transmission, phase shift and frequency at which the
phase shift is zero, respectively as follows

joCR
T = :
l1— ?C?R2+3joCR = 7 777 @
1 — 02C2R%
= = [ —
¢ = tan ( 30CR . o B E s LG
1
fgr - v ®

In order to examine the characteristics of the net-
work where C;, = C, = Cand R, = R, = R at
frequencies other than f, it is convenient to derive
normalized equations for transmission and phase
shift. Thus using equation (6), and replacing CR
by 1/w9 in equation (4), we obtain the following
expression

(] w,)

= 1 — (wfw)* + 3 (wfw,)
Let w/w, = p, then

e (1 — p* — 3jp)
(1 = + 3jp) (1 — p* — 3jp)
L 3p® . p—p?
= (- p?)? + 9p? T A — p2)? + 9*
Replacing p by w/w, the normalized transmission

equation becomes
3(wf w,)?

T =

T = = Cafw T+ (wf
(w/wo) i (w/wo)a
VT = (ol + Ko @

From this equation we can deduce the phase shift at
any fractional frequency deviation,
tan ¢ ww, = [1 — (w/w )23 (wfw,) .. .. .. (8)
Fig. (2) shows the theoretical transmission factor of
a symmetrical Wien bridge given by equation (7),
plotted in the complex plane for values of w/w, from
0 to 0o. It may be shown that the effect of changing
the ratios R,/R ,and C,/C, from unity is that of increas-
ing or reducing the diameter of the circle diagram for

transmission.
From Fig. 2 the modulus of the normalized

+90 ¢ |

PHASE SHIFT @ |7

TRANSMISSION
il

AR
| 0

w < ®p iw>wo

-90
0 | -3

(D/wo

Fig. 3. Normalized transmission modulus and phase shift
of a symmetrical Wien network plotted against w/wo.
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Complete Wien bridge network.

Fig. 4.

transmission and phase shift may be plotted with
respect t0 w/w, as the horizontal axis. Fig. 3 shows"
the result of doing this.

For the Wien bridge oscillator it is desirable for
the rate of phase change with frequency to be a
maximum at o/w, = 1, since in this case phase
changes due to component variations or any other
cause produce a minimum change in oscillator
frequency. The curve of ¢ against w/w, verifies that
maximum rate of phase change occurs when w/w,= 1,
since this is a’ point of inflexion on the phase curve.
Complete Bridge.—We have shown that at a fre-
quency given by f = 1/2#4/C, C; R; R, the output
of the reactive network is in phase with the input.
From this point on, we shall only consider the case
where C, = C, = Cand R, = R, = R which are the
conditions for what is called a “‘symmetricai’’ network,
Equation (7) gives the transmission as

B 3 (wfwy)?
T = Al 9w
. (wfap) — (wlw?
V1= (wf 0o 49w/ w,)?

At the frequency at which «/w, is unity, the imagin-
ary term reduces to zero and the transmission is
1/3. Thus we see that for the bridge of Fig. 4 to be in
balance, ¢;, = e;, R, must equal 2R;.

The phase and amplitude discriminating properties
of the balanced Wien bridge network may be applied
to the measurement of capacity in terms of resistance
and frequency. Such measurements can be made
with considerable precision since resistance and
frequency standards are known to great accuracy?® 3.
Complete Oscillator.—It is theoretically possible to
construct an oscillator using only the reactive branch
of the Wien bridge. The output of the network is used
as the input of a linear amplifier whose output is con-
nected to the input terminals of the network, and the
amplifier gain is adjusted critically to equal 4-3.
However, with this arrangement, it is found that many
factors external to the Wien network affect the fre-
quency and it is difficult to achieve a satisfactory
waveform. It is common practice therefore to use an
amplifier with a gain considerably greater than 3, and
to reduce the gain to 3 by a large amount of negative
feedback, applied in series with the input. (It is of
course necessary to ensure that the amplifier phase
shift is zero or an integral multiple of 360 degrees so
as to produce oscillation.)

The effect of the application of heavy negative
feedback by R, and R, in Fig. 5 is to compiete the
bridge circuit and it is convenient to consider the
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action in terms of bridge and amplifier parameters.
The procedure for achieving undamped oscillations
is to apply a small amount of unbalance to the bridge
by making R, in Fig. 5 slightly greater than 2R,
the unbalance voltage then forming the input signal
to the amplifier. The gain of the amplifier is then
adjusted so that the output is 3e,, and oscillation at
the frequency f, = 1/27CR will then ensure.

The negative feedback produced by R; and R,
is very effective in improving the general performance
jof the amplifier by reducing distortion and improving
the bandwidth, and also in making the frequency
practically independent of valve and circuit com-
ponent changes.

In the previous calculations that were made on
the Wien bridge network the source impedance
driving the network was assumed to be zero. If this
is not the case in practice, the frequency at which
the bridge offers zero phase shift is modified as is
also the transmission of the network.

A cathode follower is therefore often used to drive

Fig. 5.

Basic Wien bridge oscillator circuit.

the bridge from the output of the amplifier. Where
more than two a.c. coupled stages are used in the
loop, however, difficulty may be experienced due to
a component of the feedback becoming positive at
some low frequency and thus causing the well-known
“ hunting ” effect. If the anode of the second valve
is set to a voltage somewhat less than the h.t. voltage,
the cathode follower may be directly coupled to the
output of the second valve and hunting should then
not occur due to this cause.

An alternative, and simpler, approach is to use
a low value of anode load for the second valve and
operate this stage at a fairly large anode current.
This is the approach chosen by the author in the final
design of the oscillator described later in this paper.
Under these conditions the majority of the gain is
supplied by the first valve which can conveniently
be a high slope r.f. pentode.

Effect of the Coupling Time Constant.—It has
been mentioned that one of the uses of the negative
feedback is to reduce the effect of valve and circuit
parameters upon the generated frequency f, At
low frequencies it is necessary to consider the effect
of the coupling circuit C, R; upon the generated
frequency. D. L. A. Smith has derived* an expres-
sion for the generated angular frequency of a Wien
bridge oscillator without negative feedback in which
the amplifier phase shift is not negligible. By
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equating the loop phase shift to zepo and solving
for » he obtains
1 CR 1/2

w= — { = .. 9

. 1+2C$) ®)
where C R is the time constant of the bridge and
C; R; is the time constant of the couplinécircuxt
between the two valves. Assuming C; R; >2C R,
equation (9) may be expanded to

1 CR C R\
@ CRU+Cm'%Q&,+“7
Thus, to a first approximation
1 1
~ — .. .. ..(Qo
“TCRTCR, (10)

He then goes on to use this. effect as a means of
adjusting the frequency of oscillation over a narrow
range, thus providing a simple and effective method
of incremental frequency control.

It is normally desirable, however, that the effect
of the coupling circuit upon the generated frequency
shall be negligible. Consequently it is obviously
essential that the coupling circuit time constant should
be large in comparison to the period of the generated
frequency.

With no negative feedback, the fractional frequency
deviation due to the circuit would be §w/w=CR/C;R;.
The error with negative feedback however is reduced
in the ratio 1:(1 4+ ApB) and for a typical circuit
with 8 = 1/3 and A = 90, the error would be reduced
by a factor of 1:31. Of course, the greater is A,
the more the reduction of the effect of C; R; upon
the frequency of oscillation. For frequencies of the.
order of a few cycles per second upwards, com-
ponent values of 0.25 nF and 1M Q respectively for C,
and R; are quite sufficient for most purposes.

Amplitude Stabilization.—It is well known that
if an oscillator output contains harmonics, consider-
able frequency error may be introduced which makes
the generated frequency differ from the predicted
frequency®. It is therefore desirable that the output
waveform should contain little or no distortion.
It is also desirable that the output level of the
oscillator should remain constant over a wide fre-
quency range, so that some means of automatic
amplitude stabilization becomes necessary. It is
possible to have a fixed amount of gain and a small
adjustment of the negative feedback which will just
allow the system to oscillate, but the adjustment is
nécessarily extremely critical and = difficulty is
experienced in obtaining just the right conditions of
equilibrium where the loop gain is unity. The
methods of stabilizing Wien bridge oscillatgrs may
be divided into two main groups: (a) Thermal
Methods and (b) A.G.C. Methods.

Thermal Methods.—Of these methods (a) is
usually the simplest although it tends to suffer from
the obvious disadvantage that the amplitude of
stabilization is to some extent dependent upon the
ambient temperature; although careful choice of
component values considerably reduces this limita-
tion. Some years ago, before the invention of the
thermistor, it was common practice to use a lamp as
the temperature sensitive element®. This had the
advantage that its operating temperature was normally
rather greater than the ambient temperature, though
(Continued on page 553)
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it suffered from the attendant disadvantage that a
fair amount of power was required from the oscillator
in order that the lamp should be operating on a
suitable paft of its resistance/temperature character-
istic. '

Both lamp and thermistor methods however are
extremely useful since they do not introduce dis-
tortion, resistance not being a function of frequency
(to a first order approximation).

One method of compensating for the drop in
output voltage that occurs with rise of temperature
is to follow the oscillator with an amplifier whose
gain is a function of _temperature such that the
reduction in output from the oscillator is precisely
compensated by an increase in gain of the correcting:
amplifier. By this means it is possible to achieve
a reasonably flat amplitude/temperature character-
istic but, in the interests of frequency stability, hum,
and noise level, it is desirable that the oscillator itself
should run at-a nearly constant amplitude.

By operating the stabilizing thermistor in an un-
compensated Wien bridge oscillator at a reasonable
power level of the order of 40 to 50 milliwatts, the
power dissipated in the thermistor due to the current
in it is an appreciable fraction of the total dissipation
caused by the sum of the electrical power and ambient
heating.” “The latter will then have negligible effect.
A.G.C. Methods.—Briefly, the principle involved
in a.g.¢. methods of stabilization is to rectify the
output waveform and apply the resuiting d.c. to
the grid of the first stage as a bias voltage which is
proportional to the peak value of the output voltage.
By choosing a valve with variable mu characteristics,
the gain of the first stage is considerably altered by
the bias, and stabilization can thus be achieved.
If the fraction of input signal excursion to the grid
base is small, as it normally is, very good shape
and frequency stability can be achieved, although
care i¥ necessary in the design to see that the rectifying
circuit does not impose a non-linear and complex
load on the amplifier, and thus give rise to unwanted
phase shifts within the regenerative loop. Even
better amplitude stability may be achi¢ved by the
use of amplified, delayed a.g.c.

An alternative method of applying a.g.c. has been
suggested. Fig. 6 is a diagram of a Wien bridge
oscillator with the suggested method of stabilization
incorporated. The operation of the circuit is as
follows:—

The output voltage appearing across the anode
load resistor R; is rectified by the diode V3 and the
resulting waveform, smoothed by C;, appears
across Rs;. Rj acts as the d.c. load for V3, while the
d.c. return path is formed by R, via Ey to earth.
Ep may conveniently be obtained from a potentio-
meter connected between h.t. positive and earth,
and serves as a fixed delay for V3. V2 is a cathode
follower whose grid bias voltage is determined by the
rectified d.c. component of the oscillator output
voltage. The anode current in V2 determines the
mutual conductance of that valve. Over a fairly
small range of anode current variation the relation-
ship between mutual conductance and grid voltage is
linear, provided that the optimum d.c. operating
conditions are chosen for the particular type of valve.
However, any non-linearity in the relation between
g. and v, is of little consequence in this application
since V2 is only being used as a regulating device.

The output impedance of the cathode follower is
effectively shunted across the lower part of the
resistive section of the Wien bridge. The orientation
of V3 is such that if the oscillation amplitude tends
to increase, the negative bias voltage due to V3 is
increased, the anode current of V2 is thereby reduced,
the consequent reduction in the g, of V2 increases
the effective shunting impedance as seen from the
cathode of V1, and this gives rise to an increase in
the feedback fraction. In order to prevent any
changes in the d.c. operating conditions of V1
by virtue of the current changes in V2, the cathode
of V2 is isolated for d.c. from the cathode of V1 by
means of a large capacitor C,. The large value of
capacity is necessary so that its reactance at the
frequency of operation is small in comparison to
R,. If this capacity is too small, the effective total
impedance of the lower section of the divider chain
would have an imaginary component, the frequency
of oscillation would alter to bring the output from

m
W >3
—0
- i .
;
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Rgz
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b
Fig. 6. Possible method of stabillzing the amplitude of a Wien bridge oscillator.
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the bridge back into phase with the bridge input,
and a frequency error would be obtained.

With very careful design, such methods of stabil-
izing the output voltage of Wien bridge oscillators
by means of amplified a.g.c. can be very effective,
but the control circuitry has a tendency to become
very complicated ifl good frequency stability is
required.

The most important difficulty involved in the
design of a.g.c. controlled oscillators is the choice
of optimum filter time constants to give effective
smoothing of the control voltage over the working
frequency range without introducing the pheno-
menon of  hunting ”’—an effect caused by the
response time lag of the correcting system allowing
the amplitude to grow and then be over-corrected
by the controlling voltage.

Various aspects relating to the theory of Wien
bridge oscillators have now been discussed with
particular reference to the available methods of
amplitude stabilization. Using the results of the
foregoing discussion a general procedure is now given
for the design of a simple thermistor stabilized
oscillator.

Design of a Practical Oscillator: Procedure.—
Referring to Fig. 7, the first stage in the design is

Fig. 7. Theoretical circuit diagram of Wien bridge oscil-
lator used as basis for design procedure.

to work out required values for the frequency deter-
mining part of the Wien bridge itself, for the various
frequencies involved.

Such values are obtained from equation (3):
£, =127vC, C, R, R,.

Determine from the. valve curves the value of
cathode resistance R, for the first stage that gives
satisfactory operation at an anode current of the
order of 1 to 2 mA.

The operating value of resistance, R;, of the
thermistoi must therefore be approximately 2R,.

Work out, from the output voltage V, required, the
voltage across the thermistor, V,,.  This is of course
2V.f3. The power dissipated by the thermistor
is thus P, = V?,/R,;. For satisfactory operation it
is desirable that this should be between about 40
and 50 mW. If this is not the case, make small
adjustments to the value of the cathode resistor and
re-calculate the power developed in the thermistor
for the same output voltage and ratio R,/R,.

From the manufacturer’s curves of thermistor
resistance plotted against power, select a suitable
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thermistor that gives the required resistance for the
given power dissipation.

Determine the input impedance of the bridge and
the current demanded by the bridge. For medium
to low frequencies this impedance is sensibly 3 R,
since R; + Ry, < < the impedance of C,, R, and
C,; R,.  The current is given by V,/3R, where
V, is the output voltage of the oscillator.

Adjust the operating conditions of V2 so as to
make the d.c. component of its anode current at
least 1} to 2 times V,/3R,. This is done by
operating V2 with a low value of anode load Rs.

Calculate the open loop amplifier gain of the two
stages (A). Determine the amplifier input voltage by
dividing the output voltage by the open loop ampli-
fier gain A. The gain should not be so great that
the input for the required output voltage is less than
sdy 1 to 10mV as the amplifier would then be more
liable to pickup of extraneous hum, etc.

Calculate the feedback factor 1 + AB. In this
case take B = 1/3. From the largest value of CR
in the bridge circuit, i.e., that for the lowest frequency,
evaluate the smallest permissible time constant for
the inter-stage coupling circuit C, R; that would
produce say no more than 0.1% frequency. error.
C; R; > 10® C, Ry/(1 + AB). Itis usual to make
R; of the order of 470kQ to IM Q.

This completes the design. If small adjustments-
of output voltage are required, they can be obtained
by inserting a small potentiometer (about 1kQ) in.
series with the thermistor.

Design of a Practical Oscillator: Example.—
In the practical example shown in Fig. 8, a frequency
of 50 c/s was required, at an output of 22V r.m.s.

The first stage is to work out the bridge com-
ponent values. Using C, = C, = C = 8,200pF,
R = 1/22Cf = 10**2x x 8,200 X 50 = 388 kQ.
Since this is a non-standard value, the nearest pre-
ferred values of 330k Q and 56k © were used in series.

A cathode resistor R, of 2.7kQ was chosen for
the first valve to operate this valve at a quiescent
anode current of 1.5mA.

The operating resistance of the thermistor must
therefore be 2 X 2.7 = 5.4kQ.

The voltage across this is 2/3 X 22 = 14.7V.
The power developed in the thermistor is then
14.7?/5.4 = 40mW. This was considered to be
a satisfactory level of power dissipation.

From the appropriate resistance/power curves, a
suitable thermistor was selected. In this case the
S.T.C. type A5513/100 gives a resistance of about
5.4kQ when the power dissipation is about 40mW

-at an ambient temperature of about 35°C.

The bridge input impedance is approximately
3. X 2.7 = 8.1kQ. The bridge current is thus
22V/8.1kQ = 2.7mA.

The output stage is therefore operated at about
10mA which is of the order of 3 times as great.

Using a 100k anode load for the first stage and
10kQ for the anode load of the second stage, the
overall gain using an EF86 and EF91 for V, and V,
is obtained from the product of the gains of V,
and V, For the first stage (EF86), taking p as’
1,000, the gain

" _ 1000 x 100 a
171000 + 100 + 2.7(1001)

For the second stage (EF91) the load impedance is
effectively the anode load R, shunted by the input

26
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A5513/100

0-251

360k
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Fig. 8. Practical circuit of a thermister-stabilized Wien
bridge oscillator.

impedance of the bridge which in this case is 8.1k Q.
The effective anode load is thus 10 x 8.1/(10 + 8.1)
= 4.5k{2. The gain of this stage is then

7500 X 4.5
1000 + 4.5 + 0.22(7501)

Therefore the total loop gain (open) = AA, =
26 x 12.7 = 330. Therefore the input voltage to the
bridge = V /A;A, = 22/330 = 67mV. This is ap-
preciably above the hum level expected at this point.

For the coupling circuit C; R; to introduce less
than 0.19 frequency change at 50 c/s the following
relation must be satisfied:—

= 12.7

Ay

CiR 10° x 386 x 8200 x 10-*
R;>108 .- —21 — — =
CRs>10%- 17 "an 1 + (330-x 1/3)
= 0.03 sec.

The actual values chosen for the coupling circuit
were C; = 0.25uF; R; = IMQ. These give a time
constant of 0.25 sec, thus giving an improvement in
the reduction of the effect of the coupling circuit time
constant upon the generated frequency nearly
10 times better than that stipulated.

A measurement of total harmonic distortion was

29 sq ft of Printed Circuit

HOW large is it possible to make a printed circuit?
Theoretically perhaps there is no limit, but it might be
of interest to learn that Printed Circuits Ltd. (a com-
pany within A.E.I, group) is producing what are said
to be the largest printed circuits so far made, at least
in this country. _

The photograph shows part of the latest “automatic
equipment employed in their Borehamwood factory and
in this instance 1,100 separate circuits are being processed
on a single board measuring 5ft X 5ft.

This new process should open up new fields of appli-
cation for printed circuits and it also considerably
accelerates the rate of production of smaller units.

Right: Automatic equipment processing 25 sq ft of printed
circuits (Printed Clrcuits Ltd.).
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made on the prototype oscillator using a wave
analyser and this was found to be of the order of or
less than 0.029%,.

The circuit diagram of the practical oscillator to
which the design refers appears in Fig. 8. It is seen
that in this case the bridge has been made slightly
asymmetrical in that R, and R, are not quite equal.
This was to facilitate small changes in the operating
frequency so that a number of oscillator units could
be set up against a sub-standard frequency during
production testing.

Although no new methods have been employed in
the design of the practical Wien bridge oscillator it
is felt that a satisfactory design procedure has been
established and experiments have confirmed that the
use of this procedure is satisfactory.
Acknowledgement.—The author wishes to thank
Mr. L. V. Mayhead, Assoc. Brit. I.LR.E., who gave
much valuable assistance and advice during the
experimental work carried out in connection with
‘the subject of this paper.
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Automatic Dimensional Check of
mass-produced parts in factories is
given by an electronic device based
on a counting system described in
the Russian journal Priborostroienie,
No. 7, 1959. The parts to be checked
are placed between the c.r.t. and a
photocell, which feeds an electronic
counter via a waveform shaping cir-
cuit. A coarse raster is traced out
on the cur.t, screen with a horizontal
deflection frequency of lc/s and a
vertical deflection frequency of
50c/s. Two thin curved lines are
drawn on a transparent material
fixed to the screen, one of them re-
presenting the upper limit of the
contour of the parts to be checked
and the other representing the lower
limit. Normally, with no parts
interposed between the tube and
photocell, the light to the cell is in-
terrupted twice by the two drawn
lines for each vertical deflection of
the scanning spot. As a result two
impulses from the photocell are,
after shaping, counted by the elec-
tronic counter. When a part is be-
ing checked, if its contour falls
between the two lines, as shown in
the centre diagram, the scanning light
spot is interrupted twice, as before,
and the count of 2 registered by the
counter is used as a signal for an
automatic control system to accept
the part. If the part is too big, as
shown in the left-hand diagram,
there is only one light-spot interrup-
tion and one impulse counted, and
this is used to reject the part. If thé
part is too small, as shown on the
right, three impulses are counted,

REJECT + ACCEPT

REJECT~

and again this is used to reject the
part. The contour lines on the
screen of the c.a.t. are somewhat
larger than the actual parts being
checked, and an optical focusing sys-
tem, between the screen and the
parts, reduces the image of the lines
to the required dimensions.

Silicon Controlled Rectifier, a
switching device which can be con-
sidered as a semiconductor equiva-
lent of the thyratron (see July/
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August, 1959, issue, p. 348), is now

being manufacturzed in  Great
Britain. It is a p-n-p-n structure
wita turee terminais, and can be re-
garded as two transistors coupled
by a common collector junclion, It

FORWARD CURRENT

il
i BREAKDOWN
VOLTAGE

REVERSE VOLTAGE FORWARD VOLTAGE

offers a high impedance (several
megohms) in each direction between
two of the terminals, but can be
triggered into a low-impedance con-
dition in one direction by applica-
tion of a small signal to the third
(control electrode) terminal. The
volt-amp characteristic is shown in
the diagram. In the reverse direc-
tion it is almost identical with that
of a simple silicon rectifier. The
forward direction is a mirror image
of the reverse characteristic up to
the breakdown voltage., If a small
current {10-100mA) is applied to the
control electrode when the forward
voltage is below breakdown (e.g., at
T in the diagram), the rectifier will
remain conducting until the voltage
across it falls to almost zero. A
common technique used for control-.
ling the output of the rectifier is to
change the phase of the trigger
current in relation to the a.c. voltage
applied to the device. In a range of
silicon controlled rectifiers intro-
duced by A.E.I. Electronic Appara-
tus Division, loads up to 10A at peak
inverse voltages between 25V and
300V can be handled. A typical
triggering current is SOmA at 2 volts.

Television Frame Interlace Errors
due to the difference in the inte-
grated sync pulse waveform on odd
and cven frames can be reduced by
adding a line-timebase waveform
component to the integrated sync
pulses; also a substantial improve-
ment 1n regularity of synchronisation
in the presence of noise can be
achieved, according to a paper by
H. W, Proudfoot in I.LR.E. Trans-

actions on Broadcast and Television
Receivers for May, 1959. The prac-
tice of adding a differentiated and
inverted sync component to the in-
tegrated waveform is well-known;
however, in the presence of noise,
this can result in frame timebase
stability worse than that.achieved by
the simple integrator. Proudfoot’s
scheme employs a train of twice line
frequency *spikes” which are de-
rived from the line timebase by a
ringing coil, amplifier, clipper and
differentiator. These pulses perform
the same function as does the dif-
ferentiated and inverted sync wave-
form. The frame oscillator is
“primed,” so to speak, by the rise
in the integrated waveform due to
the frame-sync pulse train, then the
flyback is actually initiated by one of
the spikes. Provided that a reason-
able balance between spike and in-
tegrated-pulse amplitude is struck,
and the spikes have sufficiently sharp
leading cdges, correct interlace is
achieved. In addition, as the locally-
generated spikes are free of noise, the
performance under noisy-signal con-
ditions is improved—an increase of
15dB, compared with the simpler in-
tegrator, in noise rejection was
achieved in tests on a typical Ameri-
can monitor unit operating on the
525-line, 60-frame negative modula-
tion system. The circuit given uses
a double triode and two semiconduc-
tor diodes; but the author suggests
that it could be simplified consider-
ably by deriving the spike waveform
at high level (f.e. line output stage
rather than line-oscillator).

170° Television Tube, with a flat
17-inch screen and a depth of only
5 inches, is reported by Electronic
News for October 13th, 1959, as a
development from Multi-Tron
Laboratory in the U.S.A. It is said
to weigh only six pounds and to re-
quire very low scanning power, thus
being suitable for transistorized port-
able receivers. The extremely wide
deflection anele is achieved by what
is called “electron optical projec-
tion.” Another similar tube, with a
160° deflection angle and a length
of 63 inches. has been developed by
the firm. This, according to the re-
port, requires a scanning power of
only 31-4 watts. and, since the tube
can be used with standard 110° de-
flector coils, there is thought to be
a possibility of incorporatine it into
existing receiver designs. The 170°
tube, on the other hand, apparently
needs an entirely new design of de-
flector coil assembly.

Staudard So'ar Cells have been
introduced by the International Recti-
fier Co. (Great Britain) for checking
the efficiencies of production silicon
so'ar cells. They are intended for
caljbrating artificial light sources in
terms of solar radiation. Accompany-
ing curves show conversion effici-
ences at different radiation intensities.
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Elements of Electronic Circuits

8.—TWO-STATE- CIRCUITS

CIRCUITS producing abrupt transitions between
two electrical states (usually high voltage and low
voltage) take many different forms and have many
different applications in the field of electronic
switching, pulse generation and digital computing.
The circuits may be free-running in operation,
providing a source of square (or near square) waves,
or may have to be triggered from one state to the
other by an external voltage, giving an action rather
analogous to that of an electromechanical relay.
They may have two stable states, or one stable and
one unstable state. Some types of circuits use
one valve and others use two.

Probably the best-known two-state circuit is
the multivibrator. This month it will be considered
simply as a waveform generator; next month as a
triggered circuit. The multivibrator consists basi-
cally of 'a two-stage RC coupled amplifier which has
its output coupled back to its input. Voltage changes
within the amplifier, due primarily to the charging
or discharging of capacitors, cause the amplifier to
change suddenly from a stable state to an unstable

state, at regular intervals. Because of this the term.

“ flip-flop >’ is sometimes applied to this class of
circuit. The name * multivibrator > derives from
the waveforms produced at the anodes of the two
valves, which are approximately rectangular and
hence rich in harmonics.

Fig. 1 illustrates the fundamental circuit which,

O

Fig. |

for simplicity, is shown as consisting of two RC
coupled triodes. Advantages can, however, be gaied
by using pentodes in that (a) cleaner anode waveform
pulses can be obtained, and (b) as anode circuits
are “electron-coupled” to the remainder of the
valve (screen and control grids are shielded from
the anode by the suppressor grid) any variation
in load does not significantly affect the frequency of
oscillation of the circuit.

Now let us consider the action in detail. When
the circuit is switched on, both valves conduct and
oscillations commence, as shown in the waveform
diagram Fig. 2. The sequence of operation is as
follows: At stage A the grid voltage of V, is assumed
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to be rising towards zero volts. As the grid of
V, rises through cut-off, V, starts to conduct, caus-
ing the anode voltage of the valve to drop. This
drop in voltage is applied to V, grid via the coupling
capacitor C; and results in a rise in voltage at V,
anode. The rise is passed back to the grid of V,
via the coupling capacitor C,, so causing a further
increase in current in V;. A cumulative action
develops, causing V, grid to rise to a positive value
and V, grid to drop to a large negative value (well
beyond the V, cut-off point).

Note: V, grid does not rise as’ much as V, grid
falls, because the flow of grid current in V, makes
the grid/cathode resistance small and hence the
voltage developed across R; is limited.

The * amplification >* stage is now over and the
circuit is said to “relax” during stage B (hence
the term “ relaxation oscillator ). During this
lull C, charges via R, and the low-resistance grid/
cathode path of V,, causing V, grid voltage to drop
to zero with time constant C,R, and V, anode voltage
to rise to h.t. with the same time constant. Also
during stage B, C, discharges through R, and V,
grid voltage rises to zero through cut-off with time
constant C;R,. As soon as V, starts to conduct the
sudden amplifying action takes place all over again
and the circuit “flops” into the unstable state
once more. Amplification ceases when V, is cut-off.

Stage C sees a further quiet or * relaxed > period,
during which C, charges via R, and the low resistance
grid/cathode path of V,, causing V, grid voltage to
drop to zero with time constant C,R, and V, anode
voltage to rise to h.t. with the same time constant.
Also during stage C, C, discharges through R,
and V, grid voltage rises to zero through cut-off
with time constant C,R,. When V, re-conducts,
sudden amplification again takes place and the circuit
“flips” into the unstable state once more and the
cycle repeats itself.

In order that the rise in anode voltages to h.t
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should be rapid, i.e., that the time constants C;R,
and C,R, should be short, it is usual to make the
anode load resistors R; and R, fairly low values.
Very often, to make the start of each negative-
going anode voltage pulse more clearly defined,
the grid voltages are caused to rise more sharply
through cut-off. This is done by connecting R,
and R, to h.t. instead of to earth, as shown in Fig. 3.

The frequency at which the free-running multi-
vibrator will oscillate is largely dependent on the
time constants C,R, and C,R,, as well as on the
minimum values of grid voltage together with the
values of cut-off bias for the chosen valves. For
high-frequency circuits account has to be taken of
inter-electrode and stray capacitance effects when
deriving the formula for frequency of oscillation.

o—

-0
Fig. 3

It can be shown that the period of oscillation is
expressed appreximately by the following formula:
T ceonas & CR, log, K, + C,R; log,K,
where K, is the ratio of minimum grid voltage to
cut-off voltage for V,, and K, is the ratio of minimum

CUT-OFF
BIAS

Fig. 4

grid voltage to cut-off voltage for V, It should
be noted that this relationship will only apply at
low frequencies of oscillation where stray and inter-
electrode capacitances have negligible effect.

An important point about the circuit action des-
cribed above is that the duration of the positive
and negative going portions of each anode voltage
waveform is equal. For this reason the circuit is
known as .a ‘ symmetrical ” multivibrator. It is
possible, however, to make the two portions of
unequal duration if the time constants C,R, and
C;R; are made unequal. This is illustrated in Fig. 4
where, by making R, = 3R,, the positive V, anode
pulse is lengthened to approximately three times
the duration of the V, anode pulse. Under these
conditions the circuit is known as an * asymmetrical »
multivibrator. By making R, or R, variable, pulses
of varying width can be produced, i.e., a variable
mark-to-space ratio can be obtained.

SHORT-WAVE

CONDEITIONS

Prediction for December
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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 December.

Broken-lin¢ curves give the highest frequencies that
will sustain a partial service throughout the same period.
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ecsasassse FREQUENCY BELOW WHICH COMMUNICATION SHOULD BE POSSIBLE
FOR 257 OF THE TOTAL TIME
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FREQUENCY BELOW WHICH COMMUNICATION SHOULD BE POSSIBLE
ON ALL UNDISTURBED DAYS
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V.H.F./F.M. Multipath-Propagation

Test-Set

SIMPLE APPARATUS GIVING

VISUAL DISPLAY

lN a practical radio-communication system the
signal at the receiving site will generally consist of
a direct signal from the transmitter and one or
more delayed signals which have been reflected from
near or distant objects. In the case of a frequency-
modulated transmission this multipath propagation
causes unwanted phase and amplitude modulation of
the carrier, giving rise to perceptible distortion of the
reproduced programme if the time delays and rela-
tive amplitudes of the reflected signals are suffici-
ently large. The audible effect produced varies from
a noise similar to that of an overloaded a.f. amplifier
(when the difference in length of path travelled is
small) to a hiss like co-channel interference (large
path-length difference). At intermediate path-length-
differences the distortion closely resembles the effect
of something loose in the loudspeaker.

The mathematical analysis of the way in which the
delayed signals cause distortion has been recorded.*
To ensure satisfactory results from an f.m. receiver,
it is clearly essential to reduce to a minimum the dis-
tortion caused by multipath propagation. A receiver
with good amplitude limiting can remove the a.m.
component of this distortion and thus effect a con-
siderable improvement. However the phase-modula-
tion component can oniy be reduced by careful siting
of the aerial to discriminate against the more harm-
ful of the reflected signals. In the case of a receiver
with inadequate limiting, where the unwanted ampli-
tude modulation makes an additional contribution to
the audible distortion, attention to the aerial is even
more important. This is easier said than done be-
cause the nuisance value of multipath distortion
varies widely with programme material. Distortion
which is hardly detectable by listening to, say, speech
may be completely intolerable on piano music. What
is needed, then, is a relatively simple equipment for
obtaining a clear visual display of the characteristics
of the received signal to aid the correct installation
of aerials: this test-set should also be accurateé and
consistent. enough to allow measurement to be made
of the severity of interference at the installation site.

An apparatus complying with these requirements
has been developed at the B.B.C. Research Depart-
ment, Kingswood Warren; it consists of a tuner unit,
oscilloscope, af. amplifier, loudspeaker and power
supply.

Deriving the Display.—As the transmitter fre-
quency deviates, due to modulation, the number of
wavelengths travelled by the reflected signal relative
to the number of wavelengths travelled by the direct
signal also varies. This changes the phase of the

“F .M. Multipath Distortion,” by M. G

* See, for_instance: 1956 p 2 o0
s DN g

Scroggie, B.Sc., M.L.E.E., Wireless World, Dec.,
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Appearance of muitipath-propagation _test-set developed
by the B.B.C. Loudspeaker and a.f. amplifier are fitted to
enable use as high-grade demonstration receiver.

reflected signal relative to that of the direct signal,
resulting in a variation of instantaneous amplitude
(amplitude modulation) of the received signal. Also
t}}c number of phase reversals which occur for a
given deviation of the transmitter frequency depend
on thle excess path length travelled by the reflected
signal.

Thus the amplitude-modulated component of the
f.m. carrier can be used to derive a display indicating
the presence of multipath distortion. A simple
measurement of the amount of amplitude modula-
tion present is not alone sufficient, because the extra
distance travelled by the delayed signal also has an
effect on its “nuisance value.” For instance, it has
been found by listening tests that the amount of
audible distortion caused by the presence of a
reflected signal of 35 per cent of the main signal in
amplitude and excess path length 8km; is the same
as that caused by a signal of only 6 per cent of the
main signal. but which has travelled over a path
29km longer than that followed by the main signal.
Some means, therefore, is required for the evaluation
of excess path length travelled by the reflected signal.
The test-set is therefore arranged to give a kind of
“wvobbulator ” display with the amplitude of the
incoming signal plotted against its frequency devia-
tion. Fluctuations due to phase changes of the
reflected signal are thus displayed in such 2 way that
both the depth of amplitude modulation of the signal
and the number of reversals of phase for a given
change in frequency can be seen.

A block schematic diagram (Fig. 1) shows the way
in which the equipment is arranged. The X-deflec-
tion voltage for the oscilloscope is obtained from the
discriminator output of the tuner, and the Y-deflec-
tion voltage from the control-grid potential of the
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saturated-pentode limiter valve. Both of these cir-
cuits are direct-coupled so that 1f. phase distortion
is avoided.

Interpretation of the Display.—The vertical deflec-
tion from the zero base line of the oscilloscope dis-
play represents the instantaneous signal level. The
horizontal deflection. of the spot indicates the in-
stantaneous frequency of the carrier wave. In the
absence of delayed signals the instantaneous ampli-
tude remains constant as the carrier frequency varies
and the oscilloscope trace is a horizontal straight line
whose length is proportional to the peak deviation.
If a reflected signal is received in addition to the
direct signal, the phase difference between them, and
hence the amplitude of their resultant, varies with
the instantaneous frequency, and a trace of the type
shown in Fig. 2 is obtained. This is a photograph
of the oscilloscope display-with an input including
one delayed signal of amplitude 20 per cent of that of
the direct signal, with a path difference of 8km; the
carrier deviation is x75kc/s at a modulation fre-
quency of 120c/s. The ratio of the amplitudes of
the two signals is a/b and the path difference in km

phase modulation of the signal due to reflection.

Both of these effects are inherent in multipath
propagation and contribute more to the blurring of
the display when receiving programme than do
small deficiencies in the phase characteristics of
the equipment. Despite these limitations it has been
found in practice that the display can be interpreted
with reasonable accuracy on programme material.

An example of the type of display obtained with
programme modulation is shown in Fig. 4 (a). In
this case the programme was a news reading and
the signal contained five delayed components with
the following path differences and relative ampli-
tudes:—1,000 ft, 25%; 2 miles, 10%; 5 miles, 10%;
10 miles, 5% and 15 miles, 5%. Fig. 4 (b) shows
the display given by the same complex signal but
with the transmission modulated +75kc/s with
120c/s tone. The complex signals represented in
Figs. 2, 3 and 4 were produced with a laboratory
multipath simulator which generates the reflected
signals artificially using a magnetostriction delay
line. One type of reflection which operation on
programme may conceal or make difficult to

of reflection gives rise to
a more gradual change

R.F_ AMPLIFIER
FREQ CHANGER
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C——
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of amplitude with a
variation of frequency
than does a long path-
difference reflection, so
that only a fraction of a
cycle appears on the
display, resulting in
either a broad maximum
or minimum or a tilt of
the trace.” Fortunately,
although this type of
reflection may be quite
large in amplitude when

measure is that from a
= auDIO
AMPLIFIER

near object. This type
¢

T

Fig. 1. Block-schematic diagram of equipment for test-set as arranged by B.B.C.

turns out to be equal to 2N, where N is the number
of complete cycles of amplitude variation in the total
bandwidth of +75kc/s. In general, several reflected
signals are received simultaneously and the shape of
the trace is more complicated. Fig. 3, for example,
shows the trace resulting from a complex signal con-
taining three delayed signals with path differences of
8km, 16km and 24km. Signals containing even
more components and producing more complicated
displays may be encountered at sites which are un-
favourably situated for v.h.f. reception.

A source of difficulty in interpreting the display is
doubling of the trace due to phase shift of the ampli-
tude modulation. The display shown in Fig. 2 repre-
sents a low modulation frequency and a compara-
tively small path difference so that the forward and
return traces are almost exactly superimposed. If
either the modulation frequency or the path difference
is increased, the reflected signal delay becomes a
significant fraction of the frequency modulation
period, resulting in appreciable .de-phasing of the
amplitude modulation and a doubling of the trace in
the oscilloscope display. An additional cause of
differential displacement of the forward and return
traces is the inevitable, but small, distortion of the
discriminator output which arises from the unwanted
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compared with longer
distance signals, it is of
little importance from
the distortion viewpoint.

When using this apparatus to determine the best
position for a receiving aerial the signal from each
of the local transmitters should be examined to
ensure that good performance on one programme
is not obtained at the expense of another.

To aid in the estimation of acceptable levels of
multipath propagation a table has been compiled,
showing the result of a listening test made by the
B.B.C. A high-grade loudspeaker and a receiver
having good a.m. suppression (50dB) were used;
the programme material—a piano recital—was of
a type which is particularly susceptibl_e to the form
of distortion produced by multipath propagation.
Whilst the reduction of secondary-signal relative
amplitude to below the figures shown should-result

TABLE
h | i i
Path difference (miles) H 2 l 5 10 15
{km) 22 8 16 24
Amplitude relative to i
main signal 57% | 22% ' 6% | 4%

Relative amplitude of a single secondary signal in multipath
propagation giving “ peroeptible ” distortion on a good receiver
using critical programme material.
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Fig. 2. Photograph of display showing one delayed signal of
excess path length 8km, amplitude 20% of direct signal.
The base line is recorded by a second exposure.

in satisfactory service when using a “ good ” receiver,
these values may have to be halved if a receiver
with poor a.m. suppression is used. For speech,
on a good receiver, an interfering signal of ampli-
tude twice—or even three to four times in the case
of the larger path differences—that of the direct
signal may be present before distortion is heard.

Circuit Details

A display of the type required can be produced
quite simply with a f.m.-tuner unit which employs
a saturated grid limiter and a balanced discriminator
together with a small direct-coupled oscilloscope.
Some slight modification to the tuner is required to
extract the voltages (including the d.c. component)
developed at the limiter grid and the discriminator
output. However, for accuracy and ease of use,
some refinements are desirable and some of those
fitted to the B.B.C. apparatus are shown in the
“skeleton” circuit of the if.-amplifier limiter and
discriminator sections of the tuner (Fig. 5.)

The a.m. output to the oscilloscope Y-amplifier
is taken from the limiter control grid (V3) through
a 100-kQ) “filter ? resistor: section (¢) of S1 earths
this line in the “set-zero” position so that the
oscilloscope spot may be set at the bottom of the
graticule. Another section (b) of S1 earths the
X-input terminal for horizontal centring of the
spot, in the “set-zero” position and connects this

Fig. 4. Display of complex
signal containing the follow-
ing  delaved  signals:—
1,000ft, 25% relative am-
plitude referred to main
signal; 2 miles, 10%; 5
miles, 10%: 10 miles, 5%
and 15 miles, 5%. (a)
Programme (news reading).
(b) Tone (+£75kc/s at
120c¢/s). (@)
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Ff’g. 3. Display given by complex signal with three delayed
signals of path-length differences: 8km, |6km and 24km.
Amplitude of each delayed signal is 10% of direct signal.

terminal to a preset potentiometer across the 6.3-V
heater supply when set to “calibrate.” This poten-
tiometer is set up either with the aid of a signal
generator giving an f.um. output of standard devia-
tion, or by comparison with 440c/s continuous tone
(devxati'on +18kc/s) radiated by the Network Three
transmitters before programme transmission starts,
to give an output equal to that given by the dis-
criminator when demodulating a +75kc/s-deviated
signal. Thus the X-gain control can be set in the
absepce of a signal generator. S1(a) earths this cali-
brating voltage to avoid hum being induced into
other circuits in the “use” or “zero” positions.
So that this calibration is reliable the tuner must
have good static limiting, i.e., the discriminator out-
put must not vary with changes of signal strength.

For the a.m. output from the limiter to be usable
amplitude limiting must not occur in the tuner prior
to the limiter control gtid, i.e., the receiver must
accept all input signal strengths which it is likely
to encounter and amplify them in a linear manner.
If limiting does occur the- vertical deflection of the
oscilloscope will be distorted, and, to avoid this an
a.g.c. circuit is fitted, fed from the limiter grid: the
limiter grid current also operates a signal-strength
meter. Without the provision of gain-stabilising
measures in the tuner this meter can be expected
to have a short-term accuracy of about +6dB.
Whilst the a.g.c. circuit is most helpful in obtaining
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a linear display and in reducing the amount of
“ knob-twiddling ” necessary during the setting up
of an aerial, it can, under some conditions of propa-
gation, cause the display to jitter in sympathy with
the programme modulation. To avoid this a switch
(S2) is provided by which the a.g.c. potential may
be replaced by manual gain-control bias which is
obtained from the 6.3-V heater supply, via a point-
contact diode. When operating on manual gain
control it is essential that the i.f.-gain-control poten-
tiometer is not set at too high a level, as this may
result in overloading of the if. amplifier. This can
be avoided by first setting-up the receiver on a.g.c.,
then switching to manual control and adjusting the
i.f.-gain control to give the same vertical deflection
of the oscilloscope trace. To avoid detuning effects
in the first i.f. amplifier when its bias is varied, a
41-2 unbypassed cathode resistor is used to provide
negative voltage feedback.

No firm figure can be set for the maximum gain
required prior to the limiter grid, but the gain
should be sufficient to ensure that the signal does
not drop below about 1V (pk) at this point; because,
below this level, detection is markedly non-linear.

Three more requirements for the tuner are a flat
i.f. response over the +75kc/s swept by the fm.
carrier, a highly stable local oscillator and good
a.m. rejection. As the vertical deflection of the
trace is dependent on the gain of the tuner, any
humps in the if. response will be displayed on the
oscilloscope— +1dB variations are not a nuisance.

Good local-oscillator stability is desirable because
it avoids continuous retuning when the receiver is
first switched on.

AF.C. was fitted to the tuner used in the equip-

ment; but it was found to be necessary to increase
its time constant to a value of the order of 1 sec.
to avoid phase distortion of the display. This makes
tuning tedious' as a result of the rather sluggish
action of the afc. in tending to compensate for
tuning adjustments. A switch (S3) has, therefore,
been added so that the a.f.c. can be disconnected
when tuning. No tuning indicator is needed as the
correct horizontal centring of the display indicates
the correct tuning point.

The output from the discriminator must not con-
tain a.m. products of sufficient amplitude to be seen
in the display. ‘Thus good a.m. rejection is required
in the limiter, and this must remain good down to the
lowest signa] input at which the test-set is required
to work. With the component values shown in. the
circuit diagram and an adequate amount of pre-
limiter gain an a.m. rejection factor of 35dB was
achieved for a signal input of 3014V, rising to 40dB
over the range 1001V to 10mV. It should go with-
out saying that the discriminator must be linear and
equally balanced about earth.

One other limitation imposed upon the equipment
is by the bandwidth of the Y-amplifier. The ampli-
tude modulation resulting from multipath propaga-
tion contains components which are high harmonics
of the original modulation frequency. If the band-
width of the Y-deflection channel is restricted, these
components can be severely attenuated when the
fundamental modulating frequency is high, par-
ticularly if the path difference of the principal
delay signals are also large; and this will reduce
the apparent depth of amplitude modulation. In
the original apparatus, the gain of the Y channel
was 3dB down at 13kc/s.
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+ 150V
- AF
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L
LF INPUT
FROM FC.
]
= 15p
» +
AGC.— Sab
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Fig. 5 Skeleton circuit diagram of modifications by B.B.C. to tuner to feed display-tube direct-coupled amplifiers. Switch
functions and positions:—SI : position |, ** calibrate **; 2, *‘ operate ’’; 3, ** set zerp *’; $2: I, ** manual gain control *’;

2,“a.g.c.” 83:1,“afcon’;2 “af.c off.”
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Transistorized HAudiometer

Simple Portable Unit for Testing Children’s Hearing

By H. ). F. CRABBE and

WHEN testing the hearing of small children, it is
often useful to have an audiometer which is small
enough to be carried around the room easily and

which does not intimidate the child by its appearance.

It must produce a high enough sound intensity at
the subject’s ear even when held several feet away,
because putting the instrument too close to the child
would distract it. In addition, it should be possible
to operate the controls unobtrusively and to carry
the instrument easily in one hand. Since such an
instrument would not be used for detailed testing it is
sufficient to have only a small number of output
intensities and frequencies available. This article

describes the construction of an audiometer which
fulfils these mechanical requirements and produces
sounds at four frequencies—500 c/s, 1 kfcs, 2 ke/s
and 4 kc/s—and five intensities—0, 20, 40, 60,
‘80 dB above normal threshold.

Basic Description.—In essentials, the instrument

P. DENES, M.Sc., AM.LE.E.

comprises an oscillator, attenuator and loudspeaker,
all mounted in one small box. Assuming the use of
transistors in the generating circuit, the lower limits
of size and weight are determined by the loudspeaker
with its mounting, and the battery for the power
supply. The capacity of the battery is in turn
dependent on the consumption of the circuit and on
the permissible frequency of battery replacement.
It was decided to use a 3}-in speaker of standard
design, and the unit chosen had the best efficiency
and smoothest frequency response compatible with
a moderate size of magnet. Using a totally enclosed
box, it was found that only 1/10 W was required to
produce the 80 dB level at 1000 cfs, and less than
this at higher frequencies. At 500 c/s, the efficiency
can be maintained by using the restricted air volume
behind the cone to raise the resonant frequency
of the speaker to approximately 400 c¢/s. The unit
used in the prototype had a free air resonance of

f
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230 c¢/s, and the air volume in the box after the
insertion of components was 26 cu in, which brought
the peak up to 390 c/s. Allowing for losses in an
attenuator and in the components which correct
for variations of loudspeaker impedance with
frequency, a maximum power of } W is needed from
the transistor circuit.
Oscillator.—This moderate requirement of } W
can be met with ease by the simplest of tuned-
transformer oscillators, using a push-pull arrange-
ment for a good waveform. The circuit is shown in
the diagram, where it will be seen that a pair of
OC 16s are used. These are power transistors
capable of delivering several watts, but they are
employed here to achieve complete reliability and
safety, for with continuous oscillation their maximum
dissipation is never reached, even at high ambient
temperatures. In addition, no heat sink is required,
which is a great asset with the rather tight packing of
components in the finished unit.

The output of the oscillator appears between the
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transistor collectors and is fed into the attenuator at
points A and B in the circuit. This voltage is also
coupled back to the transistor bases by means of the
centre-tapped transformer windings, and resistors
R,-, are chosen to produce the maximum output
consistent with a pure waveform. The frequency of
oscillation is determined by the tuned winding on
each transformer, and condensers C,—; are adjusted
to give 500 c/fs, 1 kc/s, 2 ke/s and 4 kc/s respectively.
It is not possible to cover the whole range with one
transformer, because an inductance which provides a
sufficiently high dynamic impedance to avoid shunt-
ing the resistive load at low frequencies. will be too
heavily damped to prevent distortion at high fre-
quencies, and vice versa. The base circuits are
returned to the negative line via R;, and this, in
conjunction with the common emitter resistor R,,
provides a high degree of d.c. stability. R, and C,
prevent very rapid changes of the supply voltage as
the on/off switch is operated; this ensures a smooth
rise and fall for the oscillatory envelope, thus pre-
venting audible “ clicks ” in the output. This is in
conformity with the British Standards Institute
specification for audiometers. *

Attenuator and Loudspeaker Circuit.—The
attenuator is of the simple ladder variety, with four
20 dB steps, and offers a load of 20Q to the oscillator.
At this low impedance stray capacity is of no con-
sequence and the whole assembly is mounted on a
small Yaxley type switch (Sw 3). An additional
switch position connects the oscillator to a monitoring
meter, and R, is.adjusted to provide full scale deflec-
tion at 1 kc/s. The meter may be calibrated in dB
and is useful for checking the state of the battery as
reflected in amplitude of oscillation. The output of
the attenuator is fed to the loudspeaker circuit, and
the resistors R,s—,; are arranged to produce the correct
level at the loudspeaker terminals at each frequency.
As this will vary from one speaker to another,
individual adjustment is necessary.

The best procedure here is to mount the speaker
and components in the box in their final positions,
bringing out a separate pair of wires from the loud-
speaker coil. First measure. the loudspeaker imped-
ance at the four frequencies. Then at each frequency
in turn connect a resistor in series with the speaker
which, in combination with the measured loudspeaker
impedance, will produce an attenuation of exactly
80 dB. Place the instrument in an anechoic chamber
and adjust the input voltage so that the tone is just
perceptible at a distance of three feet. If this is
repeated with a number of subjects, the mean values
of input voltage will approximate to those required
at the speaker terminals to produce a signal 80 dB
above normal threshold level.

With the attenuator set to 80 dB hearing loss (zero,
attenuation) and a 22Q resistor connected between
C and D in place of the loudspeaker network, the
output of the oscillator can be measured at each
frequency. The difference between these voltag:s
and those ascertained as above represents the
attenuation to be introduced by Ryg—,;. It simply
remains to choose values producing this attenuation
and to ensure that in combination with the loud-
speaker impedance they always offer a load of 22Q
to the attenuator between points C and D. The
various figures relevant to this setting up procedure
as measured on the prototype are shown in the table,

*B.S. 2980: 1958, “ Pure Tone Audiometers.”
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i =T
' R.M.S. volts I
between
poudspeaker | g\ S, vols | points C and
Frequency Qpas finall atloudspeaker| D into 22Q
(c/s) e ig with 80dB | load with
T ¥ ox hearing loss | zero attenua-
tion (80dB
7 hearing loss)
500 175 | 151 2.00
1000 16.5 1.27 2.32
!
2000 19.0 057 | 2.0
4000 23.0 0.69 2.14

Table showing, at the four frequencies used, the loud-
speaker impedance, the voltage needed at the loudspeaker,
and the output obtained from the oscillator, all as measured
on the prototype.

and the values of R;3—,; given are for this particular
loudspeaker and pair of transistors.

Construction.—The whole circuit is contained in a
wooden instrument case which is approximately a

5-in cube. The loudspeaker is fixed in the side
remote from the lid, and its front protected by a
suitable decorative grille. The complete unit is shown
in the two photographs, and it will be noticed that the
attenuator and frequency switches are mounted on
one side, and the small monitoring meter on the
other. The case is held by the left hand, and the
on/off switch (Sw 1) is a bell push operated by the
thumb. This leaves the other hand free to adjust
the level and frequency. The battery consists of
three large 13-V cells connected in series, and is
accommodated in the lid. The main body of the
box is completely sealed off to avoid changes in
loudspeaker loading when the battery is replaced.
The instrument would normally only be used to
produce short bursts of tone from time to time, so
many months of life could be expected from a set of
cells. The consumption is approximately 1 A.

This audiometer has been used successfully in the
Audiology Department of a London hospital for some
months. The principles of using such a device for
testing the hearing of small children and clinical
experience with it are described elsewhere.}

1 P. Denes and M. Reed, “ A Portable Free Field Audiometer,”
The Lancet, Vo). 2 (1959). p. 830, Nov. 14ih.

BOOKS

Fundamentals of Radio and Electronics. Edited by
W. L. Everitt. Completely revised ‘and rewritten
edition of this standard textbook, including much new
material on transistors, monochrome and colour tele-
vision, radar and navigational aids and industrial
electronics. There is an introductory chapter on the
elementary mathematics of radio and electronics. Pp.
805; Figs. 596. Price 57s 6d. Constable & Co., Ltd.,
10, Orange Street, London, W.C.2.

Encyclopédic des Isolants Electriques. Succinct
classification 1n 27 synoptic tables of electrical insulating
materials, their physical and chemical properties, be-
haviour under operating conditions, and precautions to
be taken in their application. Pp. 80. Price 22 Swiss
francs. L’Association Suisse des Electriciens, 301
Seefeldstrasse, Zurich 8.

Corrosion of Metals by Vapours from Organic
Materials, by Vera E. Rance and H. G. Cole. Booklet
issued by the Corrosion and Electrodeposition Com-
mittee of the Inter-Services Metallurgical Research
Council (Admiralty and Ministry of Supply) giving a
survey of instances of corrosion, both under laboratory
and service conditions, arising from vapours exhaled
from woods, glues, varnishes, plastics, etc. The effect
of volatile corrosion inhibitors on metals other than
steel is mentioned. Pp. 25. Price 2s. H.M. Stationery
Office, York House, Kingsway, London, W.C.2.

Fifteen Years of Semiconducting Materials and
Transistors. A classified bibliography and author index
compiled by N. L. Meyrick. Pp. 75. Price 5s. New-
market Transistors Ltd., Exning Road; Newmarket.

Mobile Radio Telephones by H. N. Gant, A M,
Brit.I.LR.E. A book written primarily for potential
users outlining its possible applications and limitations,
how to obtain a licence, performance requirements, in-
stallation, maintenance and testing. Pp. 125; Figs. 21.
Price 21s. Chapman & Hall Ltd., 37 Essex Street, Lon-
don, W.C.2.

Guide to Mobile Radio, by Leo G. Sands. Handbook
of American practice describing systems, transmitters,
receivers and maintenance. Pp. 160; Figs. 116. Price
$2.85. Gernsback Publications Inc., 154 West 14th
Street, New York 11.
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Library Services and Technical Information for the
Radio and Electronics Engineer. Primarily a catalogue
of "the books and periodicals available to Brit.I.R.E.
members, but contains also useful information on other
libraries, translation services, standards and specifica-
tions and international bodies concerned with radio and

.electronics. Pp. 72. Price 2s 6d. The British Institution

of Radio Engineers, 9 Bedford Square, London, W.C.1.

Television Servicing, by Alex Levy and Murray
Frankel. Illustrated index of typical faults and step-
by-step procedures for servicing as applied in American
television receiving sets. Pp. 534; Figs, 348. Price 43s.
McGraw-Hill Publishing Co., Ltd.,, 95 Farringdon
Street, London, E.C.4.

Principles of Electronics, by H. Buckingham, Ph.D.,
M.Sc., A AMILEE, and E. M. Price, M.Sc.(Tech.),
AM.ILEE. Second edition of this textbook for tech-
nical colleges includes new chapters on transistors and
magnetic amplifiers. Test questions (and answers) are
given for each of the 20 chapters. Pp. 419; Figs. 302.
Price 17s 6d. Cleaver-Hume Press Ltd., 31 Wrights
Lane, London, W.8.

A First Course in Television, by “Decibel.” Com-
plementary volume to “ A First Course of Wireless ” by
the same author giving an elementary technical descrip-
tion of the essentials of monochrome and colour tele-
vision systems and of the basic functions of receiver
circuit elements. Pp. 149; Figs. 106. Price 15s. Sir
%%a'éc Pitman & Sons Ltd., Parker Street, London,

Y.

Junction Transistor Electronics, by Richard B. Hurley.
Exhaustive treatise on the semiconductor triode, its
physical action and the design and performance of
associated circuits for'low and high signal amplification
at low and high frequencies, switching circuits and

_ transistor-saturable reactor circuits. Pp. 473; Figs. 240.

Price 100s. Chapman & Hall Ltd., 37 Essex Street,
London, W.C.2.

The Bomber’s Eye, by Group Captain Dudley
Saward, O.B.E. Personal account of the development,
adoption and operational use of H,S (airborne plan posi-
tion indicator). Pp. 265 with 10 plates. Price 2ls.
%asgell & Co., Lid, 35 Red Lion Square, London,

/.C.1.
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LETTERS TO THE EDITOR

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

Early Public Address

REGARDING “ Free Grid’s ” first item in the October
issue, you may be interested to learn that my father,
Fred Warren, provided p.a. for the General Election of
1922. Besides what could be called “mobile” gear for
open-air meetings, he relayed the speeches of the meet-
ings at the Luton Assembly Hall to the crowd outside.
One speaker in this campaign was the late George
Bernard Shaw.

I am currently engaged in locating as much informa-

tion as possible on early p.a., for, in my capacity as Hon.
Librarian of the AP.AE, I intend to have an historic
exhibit at the 1960 Exhibition. I have contacted Mr.
Peter Jensen, of Forest Park, U.S.A., for he recently
wrote of providing p.a. as early as 1910, employing
“a heavy duty (carbon) microphone, battery and sensi-
tive receiver on a horn.” He relates how this equipment
wa$ used for political work immediately after the first
World War.

I would welcome any assistance and suggestions in
connection with the proposed exhibit. Old gear is very
hard to come by; I am trying to locate a copy of the
instruction manual for the early Marconi gear, also
Western Electric.

88, Wellington Street, HAYDON G. WARREN.

Luton, Beds.

*“ Hum, Rumble and Noise”

IN his excellent article “Hum, Rumble and Noise,” in
the October issue, Mr. Cooke states that hum due to
the stray field from
a turntable motor is

The average synchronous or induction motor is not
worried by the slight loss of torque resulting from a
20% reduction in voltage. Other factors, such as slip-
page between idler and motor shaft, usually have a

greater effect. .
RAYMOND E. COOKE.

¢ Inexpensive Photographic Timer”

THE problem mentioned by your correspondent H.
d’Assis Fonseca in the June, 1959, issue can be overcome
in what I regard as a more sxmple way, by separating
the two functions of the circuit (timing and relay
closure). One valve is used in a bootstrap charging
circuit as before, to raise the cathode potential until the
neon strikes. (The type is that used as a panel indicator
light, e.g., Hivac CC7L.) This gives clean operation of
the relay.

The use of only one valve in the timing circuit will
necessitate some rearrangement of the timing com-
ponents to give similar intervals. An alternative arrange-
ment is shown, giving two ranges (1-10 sec. and 10-100
sec.) on one control knob with a range-change switch.

The second relay contact, in series with the push-
button (this is considered preferable to a switch), ensures
consistent discharge of the timing capacitor, although it
could .be omitted if one is prepared to hold the push-
button in for a full second or so. This will admittedly
allow more complete-discharge to occur, permitting the
use of lower value resistors in the timing circuit. The
basic principle of Mr. Jowett’s excellent circuit (August,
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a 2dB change at
50c/s. However, if Mr. Cooke’s experience shows that
this reduction is worth while, perhaps turntable manu-
facturers will consider increasing the turns on the motor
windings to give a_reduced stray field.

London, E.C.2. A. R. NICOLL.

The author replies:

Mr. Nicoll is correct in pointing out that the reduc-
tion in stray field is little more than that expected for
a linear voltage/current/stray field relationship. It is,
however, 25% more even with the high-class motor used
for the tests. Other motors running well into saturation
may well show a more pronounced reduction,

When serious hum is encountered, very possible
reduction becomes worth while and a drop of 2dB
certainly worth having.
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1958, issue) remains, whatever detail variations one

chooses to use.
Croydon, Surrey. K. HARDISTY.

Electrocussion

MAY I humbly take “ Free Grid” to task for seeming
to condone careless handling of electrical and electronic
equipment? In the Services we are taught that “ Electric
shocks are not an occupational hazard” and that the
receipt of an electric shock should be followed by a post-

mortem* to avoid repetiuon,
London. GEORGE M. SMITH.

* [Metaphorically and not literally, we hope. Ed.]
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Resistive Load with Visual
Indicator for Aligning

Low-power Transmitters

By H. B. DENT*

THE preliminary adjustments to a small radio
transmitter often take a considerable time, and under
no conditions should they be carried out with the
normal transmitting aerial connected to the set.
Adjustments can often be made with the d.c. input
power to the valves reduced to below damaging “ no-
load ” values, but eventually the time arrives when
final adjustments have to be made on full power.
Again a radiating aerial is undesirable as such adjust-
ments can take longer than one realizes at the time
and until it is required actually to transmit a
message, or request a “contact” by means of a CQ
call, all testing ought to be effected with a dummy
load in place of the aerial.

Probably the most common type of dummy aerial
load is an ordinary electric lamp of a wattage suitable
for the expected power output of the transmitter.
Lamps are all very well in their way and if output
powers much over 15 watts are involved they form
one of the most economical types of load to employ.
However, with output powers under 15 watts, and
with resonant -aerials such as half-wave dipoles or
Yagis, the opportunity is available to use simulated
aerial loads which in the writer’s experience are far
superior to lamps and not unduly costly.

The dummy aerial illustrated in Fig. 1 was made
for use with a small mobile v.h.f. transmitter-receiver
giving 6 to 7 watts r.f. output, but others capable of
dissipating 15 watts or so have also been constructed
on similar lines.

As will be seen from Fig. 2 the device consists of
a number of carbon-rod resistors connected in paral-
lel and with a small flashlamp bulb, or similar low-
current lamp, joined in series with them and with
-the input cable. The latter is a short length of 750
coaxial feeder terminating in a coaxial cable plug.

Fig. 1 shows the actual form of construction

* Amateur Radio Station G2MC.

OUTER
CONDUCTOR

CENTRE
CONDUCTOR

7501
FEEDER
T RESISTORS

COAXIAL
. PLUG

Fig. 2. Theoretical circuit of the dummy aerial.
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Fig. 1. One of the
dummy aerials des-
cribed In the text.

adopted and its principal merit perhaps is that in
addition to being a convenient form of assembly for
a dozen or so resistors, it ensures that no matter how
many resistors are used all are equidistant from the
common point of attachment of the feeder cable.
This can be important at v.h.f. since quite short
lengths of wire have appreciable impedance and
with connecting wires of different lengths some
resistors would be dissipating more than their quota
of the available r.f. power. As a result some will
tend to become excessively hot if the power dissi-
pated in the load is about the maximum for which it
is intended.

The dummy aerial consists of seven l-watt
carbon-rod resistors connected top and bottom to

1-in diameter rings made from No. 18 s.w.g. copper
wire. A short piece of -in diameter copper tube is
held centrally in the lower ring by means of four
18 s.w.g. wire arms soldered to the lower ring (see
Fig. 1). Through this is threaded the coaxial cable
after removing sufficient of the outer insulation to
enable it to extend up the centre of the cylinder of
resistors as far as the top ring.

The copper braid on the cable is unravelled down
to the top edge of the %-in tube, twisted into pigtails
and soldered to the 18 s.w.g. wire arms positioning
the tube. The tube forms an anchorage for the
coaxial cable at the same time preserving the sym-
metry of the assembly.

The indicator is a small flashlamp bulb, its centre
pip being soldered to the centre conductor of the
coaxial cable and its base ring joined by two short
pieces of 18 s.w.g. wire to the top ring of the bank
of resistors. It is quite safe to solder the wire
supports to the lamp provided reasonable care is
taken.

The reason a number of 1-watt resistors is used
instead of one large fat resistor of the required
wattage is perhaps best explained by reference to an
article by Dummer! on the characteristics of resistors
at very high radio frequencies. As the dummy aerial
was primarily intended for use on 145Mc/s and
higher, the type of rod resistor which was shown by
the data in Dummer’s article as being suitable for the
purpose was employed.

Briefly stated, at frequencies of 100Mc/s and
higher, long, thin carbon-rod resistors have better r.f.
characteristics than short, fat ones. Somie curves are
given by Dummer from which it is possible to assess
the effective r.f. resistance over a wide range of very
high radio frequencies of different values of carbon-
rod resistors of the “long and thin” variety, and
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from these it was deduced that about 85% of the
d.c. resistance of a l-watt resistor under 1k} in
value would be effective at radio frequencies of the
order of 145Mc/s, with a progressively falling per-
centage at higher frequencies.

In consequence of this, seven l-watt carbon
resistors of 560 ohms each (+5% tolerance) were
used for the 7-watt dummy aerial. With all the
resistors connected in parallel the d.c. resistance is
nominally’ 80€), and 85% of this is 68(), which, with
the little extra resistance of the series-connected
flashlamp bulb, brings the total to ‘close on the
nominal 75{) of the average halfwave dipole and
the most common types of coaxial feeders.

As a point of interest, the d.c. resistance of small
flashlamp bulbs varies considerably with the tem-
perature of the filament. Some of the 0.3-A type
measured showed a d.c. resistance when cold of
between 2 and 3(2, and while a 3.5-V lamp should

be 11Q0 approximately when taking the full 0.3A,
below full brilliance its resistance might be anything
from 5 to 11€).

Of course, the lamp is only an indicator of power
in the dummy load, it is no use for quantitative
measurements. However, if a few measurements are
made with known amounts of watts (d.c.) dissipated
in the load, and the brilliance of the lamp can be
memorized, an approximate estimate of r.f. power
in the load can often be made.

If exact measurement of power is needed for any
purpose the method described in the article “ Double
Tetrode Oscillator 2 can always be employed.

REFERENCES

! Dummer, G. W. A, “Characteristics of Fixed
Resistors,” Wireless World, June 1956, p. 263.

* Andreae, J. H., and Joyce, P. L., “Double Tetrode
Oscillator,” Wireless Worlf, Aprl 1958, p. 173.

Manufacturers’ Producis
NEW ELECTRICAL EQUIPMENT AND ACCESSORIES

Airborne Engine Analyser

A NEW instrument from Ultra Electric, Ltd.,, is the
Engine Condition Analyser Type UE91, which displays
in flight the outputs from temperature- and vibration-
sensing elements applied to the engines of an aircraft,
Up to 40 thermocouples and eight vibration transducers,
shared between four engines, can be used, and the out-
puts from these are gated sequentially at 2,000 p.p.s. to
provide Y-deflection on two cathode-ray tubes—one for
temperature, the other for vioration. The X-deflection
is a normal timebase, so that a row of square pulses
whose amplitudes represent temperature and vibration
is seen on the screen of each cathode-ray tube. Detailed
examination of the temperatures associated with any one
engine is catered for by switching in a “strobe ” time-
base. One horizontal line on the display gives the
normal" pulse-base positions for take-off, climb, cruise
and descent (selection by front-panel switch) and read-
out of any individual temperature is accomplished by
lining up another line with the top of the equivalent
pulse. The vibration display is of first-order amplitudes
of vibration only (those vibrations corresponding to
engine-rotation speed) and in this case a horizontal
line provides a danger-warning facility.

Uitra engine-condition-analyser display unit.
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The equipment uses transistors extensively and it is
contained in two “boxes” weighing 23 Ib (9.1kg) with-
out cabling. Power consumption is 60VA at 115V,
400c/s.

Precision Digital Turns Counter

A CONTROL which records visibly the whole number
and fractions of turns made to a multi-turn component.
such as, for example, a helical
potentiometer, is now obtainable
from Gezneral Controls, Ltd.,
13-15 Bowlers Croft, Honywood
Road, Basildon, Essex.

In the model illustrated
(CM3) three digital dials en-
graved with easily-read figures
record up to a maximum of 10
turns (3,600° rotation of spindle)
the dials showing turns,
tenths and hundredths of a turn
respectively. This model has a
shaft lock incorporated for a 1-in
spindle.

Digital dials are black with
white figures and the overall
depth is 1:37in. The accuracy
of reading is £0.002 turn.

General Controls pre-
cision turns counter
with three digital
dials.

Tape Loop Cassette

PHILIPS are now marketing a tape loop cassette, Type
EL3963/00, which, though intended primarily for ﬁe
with their AG8108G tape recorder, can also be used with
certain other recorders in which the spool .drive spindle
on which the cassette is placed can be locked stationary
during recording or playback, and in which, in addition,
the tape travels from left to right. The cassette contains
190ft of long-playing tape, and this can be played at 12,
3% or 7in/sec thus giving 10 minutes playing time at
3}m/se_c with proportionate times for the other speeds.
Both sides of the tape are coated with magnetic oxide
and one side is coated with graphite to reduce friction
between adjacent layers of tape. The playing time can
thus be doubled by breaking the loop and giving one
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end of the tape a 180° twist before resplicing so as to
connect together the two sides of the tape. The locked
recorder spool spindle has a friction pad placed over it
so as to hold still the nylon cassette spindle (which is
joined to the upper cassette flange). The cassette

(e s

a5

1

Philips Continuous Tape Cassette.

spindle fits in a hole in a truncated conical nylon collar
which is joined to the lower cassette flange. This lower
flange and the conical collar rotate as the tape moves;
the collar being made coriical so as to incline the inner
turns of the tape away from the central spindle. The
EL3963/00 cassette costs £5, and is marketed by Philips
Electrical, Ltd., Century House, Shaftesbury Avenue,
London, W.C.2.

Polystyrene Cable Clamp

THE *“ Quickclip” is designed for the clamping of
bunches of cables or multi-wire harnesses in such a way
that the replacement or
addition of individual
wires can be carried out
with the minimum of
difficulty.

Moulded from high-
impact polystyrene, the
clamp is in two parts, a
U-shaped top (serrated
across the inside of the
“legs”) and a base
which fits into the upper
portion. The base car-
ries serrations on the
outside edges and can be
held in position either
by a woodscrew or a
bolt, for which the base
is threaded. The clamp
can be released by
working it from side to
side, so releasing the
grip of the serrations.

The “ Quickclip ” is marketed by Alma Components
Ltd., of 551, Holloway Road, London, N.19, and is
available in sizes suitable for cables from %-in diameter
(14s 3d-per 100) to 1i-in (67s 6d-per 100).

Alma Components *Quick¢lip”
cable clamp.

Safety Mains Connector

THE “ Safebloc ” is designed for the safe, quick and easy
temporary energising of mains-powered apparatus with-
out the bother of fitting a plug. It consists of a moulded
plastics box carrying the stationary contacts of a double-
pole switch mechanism and three “ bulldog-type ” colour-
coded clips for quick connection to bared flexible—cable
ends. In the deep lid are mounted the moving contacts
of the switch and clips to accept cartridge fuses to
BS1392 (ring-main plug fuses, ratings 2 to 13A) and
the lid is so hinged that raising it disconnects from the
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exposed metal work both
live and neutral poles of
the mains supply. The
unit carries holes for
mounting screws and ter-
minals are provided for the
connection of the supply, at
the rear, under a remov-
able plate. Maximum rat-
ing is 250V, 13A, a.c.,, and
the manufacturers are Ren-
dar Instruments Ltd., Vic-
toria Road, Burgess Hill,
Sussex.

Safety mains connector with
lid open. Closing lid applies
power to cable clips.
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Silicon Resistors

A NEW type of silicon resistor, designated the “ Silistor,”
and having pronounced positive resistance/temperature

-characteristics should prove particularly useful in trans-

istor cirpuitry. The law governing its change in resis-
tance with temperature is approximately’as follows: —

273+ T 22
R=Rss ( 208
where T is the temperature in degrees C and R.; is the
resistance at 25°C.
Resistance range at present available is 10Q to 4709,

‘ <

Standard Telephones *Silistor'’ a new silicon resistor.

Further details are obtainable from Standard Tele-
phones and Cables, Ltd. (Transistor Division), Foots-
cray, Sidcup, Kent.

Miniaturized Reference-Voltage Unit
DESIGNED for operation from 28-volt d.c. supplies,
the miniature reference-voltage unit illustrated provides
an output of 9.4V +5%
with a stability within i e -
+ 1mV for input voltage . .

variations of +10%.
This is achieved by use
of a Zener diode regu-
lator and a silicon refer-
ence element.

The unit, which is
designed for mounting
on printed-circuit
boards, measures 11in
high and lin in dia-
meter. It is encapsu-
lated in epoxy resin
with wire connecting
leads at the base. The
price; about £36.

Bulletin SR401, ob-
tainable from the Inter-

v Ay
» 2,

£,
"‘::’_/

Trpy ov8

Styxy

Miniature  reference-voltage
national Rectifier Co. encapsulated unit for mounting
Lid;, Oxted, Surrey, on  printed-circuit  boards.
contains full details. (International Rectifier Ccq)
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Mechanical “Circuits”

IS NOT FOOLPROOF

THE ELECTRICAL ANALOGY

l FORGET when I first met the idea that there is
a precise and complete analogy between electrical
and mechanical systems. I suppose our very first
lessons in electricity always liken voltage to force
or pressure, resistance to friction, inductance to
inertia, and so on: Later we learn that the equa-
tions stating the general relationships between
these quantities are exactly the same for electrical
circuits as for mechanical devices. Analogies of
this kind between different sciences appeal to me,
if only because they reduce the total number of
different things to be learnt. And they make a tidy
mental pattern. But this one particularly pleased
me, because electrical engineers (starting later) have
overtaken mechanical engineers to such an extent
that it is often worth while translating mechanical
quantities into electrical to get the benefit of the
highly developed state of electrical circuit analysis
and measurement techniques. Since electricity is
a comparatively mysterious thing, explained in the
first instance by mechanical analogies, this strikes
me as pleasantly ironical.

In our own field of sound reproduction, where
the key devices are partly electrical and partly
mechanical (“‘ electromechanical transducers,” as the
professionals call them) it is helpful to be able to
include everything in one lot of units and equations,
and sometimes to find that dodgés which are com-
monplace in electrical circuitry can be used to good
effect in their mechanical equivalents. An example
of this occurred about 30 years ago, when a mild
technical sensation was aroused by the invention
of a pickup arm designed as the analogue of a non-
reflecting transmission line,

The same idea has been extended to acoustics,
so that it is now no surprise to be offered apparatus
for measuring acoustical impedance in acoustical
ohms. In what follows, *“ mechanical ” should, where
the context permits, be deemed to include
“ acoustical.”

Distant View

From a little distance all this looks intellectually
and practically satisfying. But then the Editor came
along, and, hinting that behind this neat and orderly
facade a certain amount of confusion reigned, bade
me expound the matter clearly. This I was reluctant
to attempt, because to confess the truth the subject
had never really progressed in my mind beyond
the very-nice-idea stage. I had assumed that since
every mechanical quantity has its electrical analogue

(a)
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By < CATHODE RAY”

all one had to do was apply the familiar electrical
equations and circuit “know-how” to mechanical
systems in which one might happen to be interested.
At the same time, however, such equivalent circuits
as I had seen didn’t look particularly obviously the
analogues of the mechanical or acoustical systems
concerned. In any case, for causing one’s supposed
mastery of a subject to melt rapidly away there is
nothing like trying (a) to put it to practical use or
(b) to teach it.

However, my own self-inductance (or inertance,
as the acoustical equivalent is called) having been
overcome, Lenz’s law will ensure that I carry on
relentlessly in spite of all protests.

Disenchantment

The first thing was to “gen up,” and having long
connected the whole business with the name of
Olson, and his book “ Dynamical Analogies ” having:
been favourably reviewed both on its first appear-
ance in 1942 and in revised and enlarged form only
a few months ago, I turned naturally to that work,
especially as a quick glance showed neat compara-
tive tables and lots of diagrams presenting the
mechanical and acoustical equivalents of the three
primary electrical elements (R, L and C) and almost
every typical combination of them.

Even in this conservative country, and even in
physics as well as electrical engineering, there has
been a general change-over in textbooks from c.g.s.
to rationalized m.k.s. units. Our present subject, in
which units are vitally important, would seem to be a
“natural ” for m.k.s. throughout, and to see a book
on it coming from America at this late date still
adhering to c.g.s. “abamperes,” “abohms,” etc.,
was quite a surprise.

Perhaps, however, Mr. Olson is not fully to blame
for this, because on consulting British Standard
661 :1955 (Glossary of Acoustical Terms) I saw with
pained astonishment that what is called the acous-
tical ohm is a c.g.s. unit. This term being also an
international standard, there would obviously be -a
difficulty in changing over from it to an m.k.s. unit
which would have to bear the same name while
being one thousand million times larger. If the

c.g.s. unit had been called anything at all, it ought
to have been called an acoustical abohm. How silly
can people be when they establish standards?
However, that was merely a ripple to disturb the
deep sea of confident expectancy with which I
approached the

reading matter accompanying

Fig. 1.  Electrical series
circuit (a) and mechanical
equivalent according to (b)
Olson and {(c) Bloch.
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Fig. 2. Electrical parallel
circuit (a) and mechanical
equivalent according to (b) (E)
Olson’s conventions and (c)
Bloch.

(a)

Olson’s intriguing comparative diagrams. Anyway,
using wholly c.g.s. units is better than the usual
horrible mixture, in which various constants appear.
Miﬂ of Olson’s equations would be the same in
m.k.s.

In my youthful innocence of long ago, the attrac-
tiveness of this analogue idea had lain in the fact
that, it having once been established that certain
electrical quantities were exact analogues of certain
mechanical quantities, and having learnt all the elec-
trical relationships, one would thereupon be in
possession of all the mechanical relationships, merely
by substituting the appropriate symbols. To take
an easy example, suppose it has been established
that mass is analogous to inductance, velocity to
current, and force to e.m.f. Knowing that the r.m.s.
e.m.f. E needed to pass an r.m.s. current I at fre-
quency f through an inductance L is

E = j2afLI = jwLlI od 1)
one thereupon knows without further ado that the
force F needed to make a mass M vibrate with r.m.s.
velocity V at frequency f is

F = 22fMV = joMV .. (2)

Results derived from (1) and other electrical equa-
tions can be translated into mechanical counterparts
merely by changing symbols, for mathematical
derivations obviously depend in no way on the sym-
bols that may have been used. An older generation
of electrical engineers denoted current by C and
capacity (as they called it) by K, but the change-over
to I and C respectively didn’t make it necessary to
establish all their relationships afresh.

Most of “Dynamical Analogies” consists of a
fourfold* repetition of statements and equations,
down to the smallest detail, only the quantities and
their symbols being dlfferent Once the reader has
caught on to the analogy idea further repetition
seems to me to be, like that practised by the Phari-
sees, vain. The space that could have been saved
might well have been devoted to explaining what was
far from obvious to me at least, namely how Mr,
Olson arrived at the particular mechanical arrange-
ments he depicts as analogues of the electrical
circuits alongside. It would also have been profit-
able to -discuss what one should do in practice
about the fact (which I happened to know, but is
mentioned) that for the type of friction illustrated
the mechanical counterpart of Ohm’s law is notably
untrue. And in view of the literature which has
been reaching me for some time past dealing with
the design of transistor equipment as a heat-disposal
problem, with “thermal ohms,” etc., I'd have liked
to see thermal “circuits” included in the new
edition. However, this is not supposed to be a book
review, and I mention these things merely to exem-
plify the disappointment the earnest seeker after

*F.lecmcal mechanical rectilineal, mechanical rotational and

acoustical.
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(c)

(b),

knowledge can find even with the most highly praised
authorities.

At this unsatisfactory moment I turned to a paper
by Bloch** who soon convinced me that there is
more to this new idea than I had gaily run off with
years ago, and that one must really sit down and
think it clearly through, especially as regards “rates
of exchange” between electrical and mechanical
quantities. He also overcame my considerable sales
resistance to the recognition and use of a second
system of analogues developed by Firestone as long
ago as 1933—the inverse of the more popular one
which Bloch calls the “direct analogy,” and which
Olson considered to be the only one worth discussing
in his 1943 edition***. In what follows my grateful
acknowledgements are due mainly to Firestone and
Bloch.

The “direct” or “classical  analogy is the one we
are probably all more or less familiar with, in which
the analogous quantities are :

Electrical Mechanical
Emf. Force

Charge Linear Displacement
Current Velocity

Resistance Resistance
Inductance Mass

Capacitance Compliance
Reactance Reactance
Impedance Impedance

Fig. 1 shows Olson’s comparison of a simple 3-
element series circuit (a) with its mechanical analogue
(b) and also (c) Bloch’s version of the same. I have
taken some liberties with the original letter symbols
to facilitate comparison, and for the same reason
have turned (c) on its side. The only real difference
between (c) and (b) is that Qlson shows mechanical
resistance as friction between mass and ground,
which is very “non-ohmic ”, whereas Bloch repre-
sents his by a dashpot, which does obey the mech-
anical Ohm’s law reasonably well.

It is a pity, of course, that the symbol for induc-
tance looks like a spring, which is the mechanical
analogue of capacitance, and that the symbols for a
mechanical resistance look like capacitors; but only
the simple are likely to be misled by this.

Series or Parallel

At first glance both of these mechanical systems
have a series look about them, so one may easily
imagine one has got the idea and could recognize any
mechanical “series circuit ” at sight.

If so, examination of the mechanical equivalents
of a parallel circuit, Fig. 2, will prove disconcerting.
(Olson unfortunately shows no “direct ” mechanical

*#* A Bloch. *“ Electromechanical Analogies and their Usr
for the Analysis of Mechanical and Electromechanical Systems,”
Fowrnal I.E.E., Part 1, April 1945, 157-169.

*** In 1952 he added a chapter on the “ mobility malogy i (=
named by Firestone), which is Blochs mverse analogy.”
distinguishes Bloch’s * direct analogy’ as the *classical.”
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analogue for exactly this circuit, but if he had it

would almost certainly have looked like (b). Both
this and (c) must be imagined as floating horizontally
in space, presumably in an interplanetary vehicle
unprovided with artificial gravitation.) Again, both
of them look rather like series arrangements. Com-
pared with Fig. 1, the main difference seems to be
that the order of the three elements has been altered
(M being shifted one place to the right), which to the
electrical mind would appear unimportant. There is
also an absence of the “earth connections® seen in
Fig. 1. Ordinary intellects, at least, may feel that

Fig. 3. The mass (M)

and compliance (Cj,)

Cu in Fig. | are not, as

‘ might be supposed, in

series, but in parallel,

as can be seen by
re-drawing thus.

some explanation is needed to restore confidence in
their ability to write down by inspection the electrical
equivalent of a mechanical system, or vice versa.

The principle of an electrical series circuit, of

course, is that the same current flows through all.

the elements, but the voltage across each is propor-
tional to its impedance. In a parallel circuit, on the
contrary, the same voltage comes across all the
branches, but the current through each is propor-
tional to its admittance.

Now the analogue ‘of current is velocity, and in
Fig. 1 (b) and (c) it is clear that the to-and-fro
velocity being imparted to the mass is the same as
the difference in velocity between the two “term-
inals” of the resistance and of the compliance. As
one terminal of each of these two elements (in both
diagrams) is “earthed ”, the velocity of the mass is
the same as that of the moving end of the resistance
and compliance. It is perhaps a little less obvious
that the force applied to each element is proportional
to its impedance. But if you imagine any one of
the mechanical elements to have a relatively very
high impedance you will see that little force will be
left for the others (and consequently little movement
of any of them), just as in the electrical circuit.

Compare Fig. 2. It is easy to see that if any one
of the elements has a much greater impedance than
the others its velocity (reckoned differentially be-
tween the two terminals in the cases of the resistance
and compliance) is relatively small, and that more
generally the velocity is inversely proportional .to the
impedance of that element individually, instead of
being the same for all as in Fig. 1. That each
receives the same force may be less obvious, because
one may at first suppose that each element in the
string absorbs some of the force. In this we may
perhaps have in mind the use of springs and shock
absorbers to protect us from the bumps imparted to
the wheels of our car by the road. But the function
of the springs is not to pass on less force to us than
they receive from the road but to reduce the force
the road applies, by giving way to it. Also the
mechanical circuit of a car is complicated by the large
mass of its chassis interposed between ourselves and
the road, which, as we shall see, makes its equivalent
circuit not wholly parallel. No; the only element
which can receive more force than it passes on is
mass, and that is in the last position in both (b) and
(c). Assuming the other two have no mass at all,
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any force they receive must be balanced by an equal
and opposite force.

The first general conclusion we draw from all this is
that whereas in wholly series or parallel electrical
circuits any element can be interchanged with any
other without making any electrical differencet in
mechanical circuits the order in which the elements
are connected is vitally important.

This leads to the next conclusion, which is that we
electrical people must be very careful about treating
the mechanical links between mechanical elements
as if they were wires joining electrical elements. Lack
of such care would lead us to suppose that all the
mechanical circuits shown so far were of the series
type.

The startling thing (unless you have been bright
enough to run on ahead, or know it beforehand) is
that Fig. 2 (b) and (c) are series circuits, although
their electrical equivalent is a parallel circuit. And
the mechanical "analogues of the series electrical cir-
cuit in Fig. 1 are parallel circuits.

The truth of the latter statement may not spring
at once to the eye. But just as a battery cannot apply
its em.f. to a circuit if only one of its terminals
is connected, so a force cannot be brought to bear
unless it is “connected” in two places. In Fig. 1
it must therefore be anchored somewhere to the
frame or “earth” represented by diagonal shading.
Otherwise it would just push itself away. So in both
(b) and (c) it is exerted directly across resistance R,,.

The series appearance of M and C, is also mis-
leading. So far as C,, is concerned, the body of M
is acting merely as a mechanical coupling, and the
true situation is more clearly shown in Fig. 3, which
is essentially identical. The same principle applies
to R, in Fig. 1(c). So the same force applied to

Ry
[71]
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Fig. 4. By re-drawing
Fig. I{c) in this way,
the parallel arrange-
ment is quite clear.

R, is also applied directly across C,;, which is there-
fore in parallel.

But what about M? 1In Fig. 3, as in Fig. .2, it
seems to have only one “terminal.” And certainly
it does seem to be the odd man out, since it can
accept a force without passing any on to anything
else. It seems almost as if it had some kind of
invisible link with “earth.” And although it may
appear to you a bit of a fiddle to assume such a link
and represent it by a dotted line as in Fig. 4, under
the more respectable name of “concept” it has the
authority of Dr. Bloch, who shows that it is not
altogether unjustifiable. Besides, it works.

So, just by looking at Fig. 1{b) and (c) a little

(continued on page 573)

t In practice, of course, real components as distinct from
theoretical circuit elements have stray capacitances, which are
additional circuit elements and do ‘often give significance to
the order in which the components are connected.
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Fig. 5. The mechanical con-
trivances between the road
and your body (Mz) when you
are motoring are shown in
simplified form at (a). Re-
drawn to bring out the mech-
anical  *‘ circuitry '’ they
appear at (b). (c) is the result
of translation into electrical
components and connections.

Cmi

!
B iz

differently, we find ourselves with a parallel mechani-
cal circuit as the analogue of a series electrical circuit.

Duality

_ Some while agof I dealt with duality—that sort of
inverse analogy that exists between the following
electrical quantities:

Voltage, V or E
Conductance, G
Capacitance, C
Susceptance, B
Admittance, Y

Current, I

Resistance, R
Inductance, L
Reactance, X
Impedance, Z

If any equation'connecting any of these quantities
is true, it is equally true if all the quantities in it are
replaced by those on the same line in the opposite
column. To take the simplest example, Ohm’s law
is expressed by the familiar equation

E=IR
Making the exchange as described, we get
I=EG

which s also trire, and is sometimes more useful; for
example, in parallel circuits. Each of these two equa-
tions is said to be the dual of the other. Moreover,
if the same exchanges are made in any circuit, and
series and parallel connections are interchanged, the
result is the dual of that circuit. The advantage of this
procedure is that all the equations relating to one
circuit can be adapted to its dual circuit by transform-
ing them into their dual equations. This may save a

lot of work (“ Two formule for the price of one ™) as.

well as tidying up the whole matter in one’s mind.

Now in working out the “direct” analogy between
electrical and mechanical circuits or systems, on the
familiar basis of voltage being analogous to force
and current to velocity, we have arrived at the rather
upsetting conclusion that the analogue of an electri-
cal series circuit is a mechanical parallel circuit, and
vice versa. Does this mean that all the relationships
in an electrical circuit, say, have to be transformed
into their duals before they apply to its mechanical
analogue? Well, no; we have already checked that

Fig. 4 behaves like a series circuit, in spite of its
% W;'reless World, April 1952, and ‘‘ Second Thoughts on Radio
Theory,” Chap. 35,
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appearance, so that (for instance) adding more resis-
tances apparently in parallel would reduce the
velocity imparted by a given force, just as adding
series resistances in Fig. 1(a) reduces the current
imparted by a given em.f. So Fig. 4 is a parallel
circuit in appearance but a series circuit in behaviour.
Whichever it is called is therefore liable to mislead.
To avoid such confusion, Bloch calls it “co-resis-
tive,” in contrast to Fig. 2(c) which is “ co-yielding ”
—~—in each case like its electrical analogue.

So far as the algebra is concerned, then, the direct
analogy is sound, in spite of the apparent opposite-
ness of circuit structures,

Simplified Example

There is more to come than we can cram into
this month’s space, so let us just consolidate the
position reached by taking a familiar. example, even
though it might be reckoned more in the province
of The Autocar than Wireless World. A car is of
course a very complicated mechanical system, but
for the sake of example let us consider only the
parts concerned in the insulation of the inmates from
the roughness of the road.

These are represented by the conventional picture
symbols in Fig. 5(a). There are first the tyres, which
form a compliance (mechanical capacitance) C,,
yielding to the vertical forces applied by road bumps.
They support the mass of the wheels, axles, etc., M,.
The “tuned circuit” so formed is damped by the
frictional and viscous losses in the rubber. These
losses, which make the tyres warm up in action, are
represented by R,;,. On top of this is another similar
circuit (but with different magnitudes) formed by
the springs, chassis, and dampers. These in turn
support the upholstery, with its combined compli-
ance and damping, and lastly you, gentle reader, the
mass M,.

To prepare this diagram for translation into the
equivalent electrical circuit, all we need do is
draw dotted lines from the masses to the other termi-
nal of the mechanical generator, which in this case
being the road is literally “ earth.” For this purpose
it is rather more convenient to rotate the diagram
through 90° (b).

The last step is to replace the mechanical circuit
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Fig. 6. For the sake of the weaker brethren the metamorphosis from Fig. 5(b) to (c) is here eased by intermediate stepping
stones. At (a) the mechanical elements have been changed to electrical with the same (now incorrect) connections. Changing
these over from series to parallel and vice versa, with the help of the black dots, we get (b), which in tidier layout is Fig. 5(c).

elements by their electrical equivalents (compliances
by capacitances, etc.) and at the same time change
series connections to parallel and vice versa. Fig.
5(c) is the result, but in case you are not used to
this sort of thing and would like to make the two
changes separately, Fig. 6 shows these. At (a) the
transformation to electrical elements has been made
without any change of “wiring.” At the same time
I have put a black dot inside each closed mesh of
the circuit. That is part of a foolproof scheme for
drawing dual circuits. All one has to do is look
at each circuit element in turn, note the pair of dots
between which it lies, and join those dots with a
wire containing the same kind of element. (In a
true dual circuit it would have to be the opposite
kind ‘of element but here we are only concerned
with the connections.) You would do it with ink
on a pencil diagram, or with a different colour; but

not having that advantage in print I have drawn the
second diagram separately around the same dot
pattern at (b). This only needs turning upside down
and straightening out a bit to be the same Fig. 5(c)
that the brighter boys got in one move.

It is now easily recognizable by Wireless World
readers as a low-pass filter. When we ride over
cobblestones or frozen snow ridges our teeth are not
likely to chatter, but we may hear some of the lower
regions doing so, because of the relatively large
high-frequency “current” in the first stage of the
“ filter.”

We can follow this analogy through and perhaps
get some bright new ideas as to how cars should be
sprung. But to do the thing properly, especially in
our own field, we need to know more than just how
to draw diagrams. Next time we shall see how to
deal with calculations.

Crash Position Indicator

A HIGH-SPEED modern aircraft can be totally destroyed in as short a time
as 100msec. This rather frightening fact assumes further importance when
it is recalled that search aircraft and ships have passed within short distances
of survivors without finding them. The well-known Sarah rescue beacon does
much to reduce the risk of such an occurrence but, as it is usually attached
to survival equipment within the aircraft, it is possible that it could either be
damaged; or the survivors, perhaps unconscious, might not be able to set it
in operation. .

To make detection more certain, Ultra Electric, Ltd., have introduced a
new distress beacon known as “Crash Position Indicator” (C.P.1.). This is
constructed over a “plate” aerial and encapsulated in plastics foam which is
covered with a laminated-nylon skin. The whole forms
a flat section which fits into the aircraft skin, and, when
released automatically from a crashing plane, it tumbles
through the air to reduce its speed to a value low enough
to land without damage. Satisfactory operation occurs
even if the CP.I. lands in water or on marsh, for it
floats, with 809% of the volume of the unit above the
surface.

Transistors are employed in the equipment except in
the transmitter which uses two valves in a tuned-line
oscillator circuit. An interesting power-economy feature
is that the valve heaters are switched on and off by tran-
sistors; in this way an operating life of 100 hours is
achieved. C.P.I’s transmissions are completely com-
patible with the N.A.T.-accepted * Sarah” search and
homing equipment.
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Ultra C.P.1. (Crash Position Indicator)
in and out. of its foam-plastics
case.  Transmitter and switching
transistors are mounted on a flat
panel backing ‘“plate’’ aerial, with
storage batteries round the edge.
Ranges up to 70 miles can be achieved.
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MEETINGS

Tickets are required for some meetings; readers are advised therefore to
communicate with the secretary of the society concerned.

LONDON
4th. I.LE.E. Medical Electronics Group.
—Discussion. on * Nuclear magnetic

resonance ” opened by Dr. N. Sheppard
and Dr. R. E. Richards at 6.0 at Savoy
Place, W. C2.

. 4th. Television Society.—* Television
in Germany” by Dr. Rolf Méller
(Fernseh G.m.b.H.) at 7.0 at the Cine-
matograph Exhibitors’ Association, 164,
Shaftesbury Avenue, W.C.2.

7th. I.LE.E.—*“ Frequency patterns for
multiple-radio-channel roudes” by B.
Jacobsen at 5.30 at Savoy Place, W.C. 2

Women’s Engineering Society.—

“ Radar and telecommunications research
and development” by Dr. Elizabeth
Laverick at 7.0 at “ Hop= House,” 45,
Great Peter Street, Westminster, S WL

10th.  Physical Society Acoustics
Group.—* The architectural dssign of
broadcasting studios” by Alexander
Brown at 5.30 at the Imperial College
of Science and Technology, Prince
Consort Road, S.W.7.

10th. Brit.I.R.E. Computer Group.—
“ The simulation of nuclear reactors and
power plants” by W. J. G. Cox and J.
Dowsing at 6.30 at the London School
of Hygiene and Tropical Medicine,
Keppel Street, W.C.1.

11th. Institute of Physics.—* The
ultrasonic camera—an alternative ap-
proach to ultrasonic testing” by J. F.
Sayers (Atomic Energy Research Estab-
hshment) at 6.0 at 47, Belgrave Square,

llt.h I.LE.E. Graduate and Student
Section.—* The trends of eclectrical pro-
gress and their implications” by Sir
Willis Jackson (president) at 6.30 at
Savoy Place, W.C.2.

14th. I.E.E.—Discussion on *“ Why
Hi-Fi? ”’ opened by P. P. Eckersley at
5.30 at Savoy Place, W.C.2.

15th. Institute of Physics.—* Tubes
for colour television” by K. G. Free-
man (Mullard Research Laboratory) at
5.30 at 47, Belgrave Square, S.W.1.

15th. Brit.I.R.E.—Symposium on
' Magnetic recording techniques” at
3.0 and 6.0 at the London School of
Hygiene and Tropical Medicine, Keppel
Street, W.C.1.

16th. ILE.E.—“The laying of sub-
marine cables” by Capt. W. H. Leech
at 5.30 at Savoy Place, W.C.2.

16th. Brit.I.LR.E. Medical Electronics
Group.—* Measurements in the pre-
sence of noise” by Dr. D. A. Bell and
Dr. G. D. Dawson at 6.30 at the Lon-
don School of Hygiene and Tropical
Medicine, Keppel Street, W.C.1.

17th.  British Computet Society.—
Discussion on “ Conversion bet\ween
analogue and digital representation” at
11.0 at the Northampton College of
ch/anccd Technology, St. John Street,

.C.1.

18th. B.S.R.A.—* Sound reproduc-
tion: things we forget to remember ” by
Percy Wilson at 7.15 at. the Royal
Soc(i:eéy of Arts, John Adam Street,
w

29th, Radar and Electronics Associ-
ation.—* High-quality sound broad-
casting” by Dr. K. R. Sturley
(Engineering  Training Department,
B.B.C.) at 7.30 at the Royal Society of
Arts, John Adam Street, W.C.2.

BIRMINGHAM

8th. Brit.I.LR.E—“ The development
of hf. tape recording” by P. J. Guy at
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7.15 at the Matthew Boulton Techmcal
College, Suffolk Street.

BRISTOL

8th. Television Society.~—~* The de-
sign of ex; erimental tuners for bands 4
and 5, television receivers” by K.
Smith (Sxemens Edison Swan) at 7.30 at
the Hawthorns Hotel, Clifton.

17th. Brit.I.R.E. g The transistor
and its use in communication and con-
trol equipment” by E. Wolfendale at

7.0 at the School of Management
Studies, Unity Street.

CAMBRIDGE

7th. IEE.—“ Rockets and satel-

lites” by Dr. R. L. F. Boyd at 6.30 at
the Technical College.

8th. I.E.E—* The reliability of
components ” by G. W. A. Dummer at
8.0 at the Cavendish Laboratory, Free
School Lane.

CARDIFF

17th.
“ Mechanical translation of languages”
by Dr. J. P. Cleve (University Compu-
tation Laboratory, Southampton) at 6.30
at University College:

CHELMSFORD

8th. I.E.E. Graduate and Student
Section.—* The bond disc with par-
ticular reference to the f.m. regulator ”

by S. J. Read at 7.0 in the Electncxty .

Showrooms.

CROYDON

17th. Association of Supervising Elec-
trical Engineers—"* Electronics in indus-
try” by S. R. Rose (Croydon Electronic
Machmes) at 8.0 at the Greyhound
Hotel, High Street.

EDINBURGH

18th. Brit.I.R.E.—* The digital volt-
meter ” by J. A. Irvine and D. A. Puck-
nell at 7.0 at the Department of Natural
Philosophy, The University, Drum-
mond Street,

GLASGOW

17th. Brit. LR.B.—* The digital volt-
meter” by J. A. Irvine and D. A. Puck-
nell at 7.0 at the Institution of Engineers
and Shipbuilders, 39 Elmbank Cres-

cent.

LIVERPOOL

10th. Society of Instrument Tech-
nology.—* New simple transistorized
industrial instruments ” by A. Green at
7.15 at the M.ANN.W.E.B. Industrial
Development Centre, Paradise Street.

MANCHESTER

9th. LE.E.—* New amplif6ying tech-
niques ¥ by C. W. Oatley at 6.15 at the
Engineers’ Club, Albert S uare.

10th. BritI.RE. — “Learning
machines ” by P. Huggins at 6.30 at
the Reynolds Hall, College of Science
and Technology, Sackville Street.

NEWCASTLE UPON TYNE
th. LEE.—* Dxelecmc materials—

trends and prospects ” by C. G. Garton
at 6.15 at the Rutherford College of
Technology.

9th. Brit. I.R.E.—* Micro miniatur-
ization” by H. G. Manfield at 6.0 at
the Institution of Mining and Mechani-
flal ;Jngineers, Neville Hall, Westgate

oad.

British Computer Socxety——I
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beration and feedback
effects. One " Trix
column replaces with
greater efficiency a large
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RANDOM RADIATIONS

By **DIALLIST"

Lunar Television

PHOTOGRAPHING the far side of
the moon, developing the pictures
and transmitting them over a distance
of more than a quarter of a million
miles to the earth must be the most
remarkable achievement ever accom-
plished with the aid of wireless. A
general account of the whole pro-
-cedure was given in Soviet News of
November 5th. The stopping and
starting of the “lunik’s ” rotation, the
tilting of its business end first away
from the sun and then, more exactly,
to face the moon, the triggering of the
camera shutter for the various photo-
graphs that were taken, the starting,
control and stopping of the develop-
ing process and finally the actual
transmission of the pictures them-
selves were all done by radio control.
The pictures were transmitted in
black and white using a flying-spot
scanning tube and photo-multiplier in
a way similar to that used for films
by ordinary television stations but
some thousands -of times slower.
Long- and short-distance transmis-
sion were used, both the speed of
transmission and the number of lines
transmitted being changed according
to the transmission distance. The
maximum number of lines trans-
mitted was 1,000. The received
signals were recorded in as many as
four different ways; on filim, on tape,
on long-persistence tubes and on
electro-chemical paper using pen re-
corders.

Transistor Progress

THE manufacture of transistors has
shown such expansion in this country
that the British Radio Valve Manufac-
turers’ Association (B.V.A)) is to
hand over to a new association,
the Electronic Valve and Semi-
conductor’ Manufacturers’ Association
(V.AS.CAA. for short), its respon-
sibilities for semiconductors and
also for industrial valves and cur.
tubes. The B.V.A. is to continue its
interest in the valves and c.r. tubes
used in domestic sound and television
equipment. One hopes that the
greatly increased manufacture and
use of transistors will lead in due
course to even greater reductions in
their price. This should happen as
better and more efficient methods of
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making them are developed through
the co-operation of members of
V.A.S.C.A. It won’t, I think, be many
years before the valve radio receiver
becomes something of a museum
piece. Some parts of the television
receiver present problems with
which only valves can still now deal:
I’m thinking in particular of the line
and frame scans and of the provi-
sion of e.h.t. voltage for the c.r. tube.
Still, problems are there to be solved
and back-room boys are there to solve
them.

V.H.F./F.M. in France

FROM the editorial of a recent issue
of the French monthly Radio Con-
structeur et Dépanneur 1 gather that
v.h.f. sound broadcasting is not very
popular in France. That’s curious

when one thinks of how well it’s gone

down in this country and in Ger-
many. The writer of the article is
puzzled by the rarity of the v.h.f.
aerials in areas served by f.m. stations
and asked various people—retailers,
listeners and servicemen—if they
could offer any explanation of this
lack of interest. Among the reasons
suggested is one which comes as a
great surprise: listeners in some areas
said that the quality of the musical
transmissions was very poor, being
definitely below the standard of local
a.m. broadcasts. If that’s really so,
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one can’t wonder that the number of
v.h.f./f.m. listeners is small. But I
very much doubt if the transmitters
are to blame; it seems more likely,
don’t you think, that the frequency-
modulation portion of some French
a.m./f.m, receivers is not so good as
it ought to be.

Tidying up the Television
Receiver

THE use of the short-necked 110-
degree cathode-ray tube and of more
and more miniaturized components
has much improved the appearance
of this year’s 17-inch and 21-inch
television receivers. And as tran-
sistors come increasingly to take the
place of valves, those of the not-so-
distant future will doubtless be still
neater and more compact. Ingenuity
has largely overcome the difficulty of
obtaining dead-sharp definition near
the vertical edges of big c.r.t. screens,
and it seems to me that the best re-
ceivers of to-day give just about as
good a picture as it’s possible in
practice to get with 405-line scan-
ning. But the picture isn’t every-
thing in TV reception, and in some
of the cheaper mass-produced table
models the accompanying sound
leaves much to be desired. I'm
thinking of sets made not only in
this country but in other countries,
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too. It costs money to provide good
audio output, and to designers of
low-priced sets every penny must
always be an important considera-
tion. And, too, there’s the question
of the space available. Reduce the
size of your table model cabinet to
the smallest possible dimensions and
there’s hardly room enough for a
good-sized loudspeaker. It’s
different with sets of the console
type, for the lower compartment
may contain nothing but the output
transformer and the loudspeaker.
Nor is it so important for the price
of a console to be kept as low as
possible, for it is to some extent
looked on as being in the luxury class
of set.

Future of the TV Aerial

EVEN the most dyed-in-the-wool TV
enthusiast could hardly claim that the
Yagis which now assert themselves so
conspicuously on the skylines of our
towns and villages are things of
beauty. My forecast is that as time
goes on they’ll gradually become less
and less in evidence. . I don’t mean
that there will be fewer TV sets, for
that certainly won’t happen. I think
that new ferrite materials may lead to
wider use of indoor aerials in places
where signal strength is good and
that more and more of the areas
troubled by ghosts, interference and
weak signals will be served by master
aerials placed in trouble-free spots
and providing piped TV. Then again,
increasing use is likely to be made
of communal aérials serving blocks
of flats, groups of houses and even
whole housing estates. I for one
certainly wouldn’t mourn the demise
of the domestic roof-tep TV aerial
as we now know it,

Bigger and Bigger Units

WE’RE all familiar with such mega-
units as the megacycle and the mega-
watt. But a prefix which multiplies
by a mere million wasn’t found big
enough to meet all today’s needs,
and giga (symbol G) with its multi-
plication by 10° appeared some time
ago in such terms as Ge/s. Today,
in France at any rate, that prefix has
been found inadequate for certain
purposes. The French Electricity
Supply Authority now measures the
combined output of its generating
stations in TWh, or terawatt-hours,
the tera-prefix indicating multiplica-
tion by 10”°. One can’t somehow
help wishing that the new prefixes
hadn’t been such linguistic bar-
barisms as they are; but that, I sup-
pose, is just one of those things.
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‘ TWO LAMPS

AS MODERN
AS THE
JET AGE

BULGIN
SECRET UNTIL LIT
SIGNAL FITTINGS

HIGHLY POLISHED
| CHROMED BEZEL

*

FOR BRILLIANGE

*

ANY ENGRAVING TO ORDER

A. E. BULGIN & CO. LTD., BYE-PASS ROAD, BARKING, ESSEX
Telephone: RIPpleway 5588 (12 lines)

577



adequate supply of power from the.

Mute Monument

I SUPPOSE that everybody has
heard of Karl Marx, and anybody
passing his tomb in Highgate Ceme-
tery will not need to be told who he
was. It is otherwise, however, with
a man buried in the same cemetery
whose grave many people must pass
each year without realizing what a
great debt they all owe to him for
so many of the comforts in their
homes, which are due to his genius
in discovering and investigating
electromagnetic induction.

Faraday’s simple headstone, al-
though well kept, is in great contrast
to the flamboyant bust of Marx, but
it tells the passer-by nothing about
the benefits his work conferred on
the world which, of course, are not
limited to the field of electricity.

When I passed it with Mrs. Free
Grid a few months ago I paused
awhile and remarked to her that I
thought few people who enjoyed the
comfort of electric lighting in their
homes as well as heating, sound
broadcasting and television realized
they owed it all to him.

To my astonishment she flatly
contradicted my statement that Fara-
day was at the back of all the
modern electrical comforts we enjoy.
She pointed to the date of his death
as recorded on the headstone, and
said it was obvious that he could
have had nothing to do with radio.
She added that she had always un-
derstood Edison to be the pioneer of
incandescent electric lighting.

Summoning up all my reserves of
patience—which as a married man
are naturally considerable—I tried to
explain that all the electrical com-
forts we enjoy at home depend on an

MICHAEL FARADAY
HARN 22 SECTEMBF R
1781
Ten o dacdian

1867~
- SARAH _ars'w
kown 3 i.uni'.r i
. 800, '
< Wi u H_‘-

1879 0
F =

1]

Faraday's simple headstone which is
cared for by the Faraday Society.
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By FREE GRID

mains, and that if Faraday had not
discovered and investigated the
phenomenon of electromagnetic in-
duction there would be no generating
stations.

By this time several people, at-
tracted by the argumentative tone of
my voice, had *stopped to listen.
When Mrs. Free Grid suddenly pro-
duced her transistor portable and
asked what generating stations had to
do with that, there were murmurs
of agreement from the women in
the little crowd. Why is it, I won-
der, that females, despite their dis-
like of their own sex—so strongly
exemplified in canine females—will
always rally to each other’s side in
an argument with a man?

It was useless for me to point
out, as I did, that there were many
instances of the principle of induc-
tion in her little portable. She
promptly produced a pocket torch
and asked what there was in that for
which- we could thank Faraday.
Eventually I made a dignified retreat
on the grounds that a cemetery was
no place for wordy warfare.

Radio Relics Club

MY recently expressed opinion that
F. H. Haynes pioneered the use of
the loudspeaker in politics seems to
have been rather wide of the mark
as is made quite clear by Haydon
G. Warren, of Luton, who in his
letter to the Editor (see page 566)
states that p.a. equipment appeared
in the U.S.A. as early as 1910. It is
rather surprising to learn this, I
happened to be in Washington and
New York ten years later during the
presidential election campaign of
November, 1920, in which Harding
was elected, and I cannot remember
seeing any sign of p.a. although or-
dinary broadcasting was going
strongly. I do recollect, however,
buying a moving-coil loudspeaker
then (the old horn-type Magnavox),
which I still have, and also my first
electric razor—a murderous device
worthy of Sweeney Todd himself.

If the use of p.a. equipment dates
from 1910 or earlier, I wonder when
the first complete radio receiver—
as distinct from components—was
offered for sale to the public. Many
people might be inclined to say May,
1922, when the P.M.G. of the day
made his first public announcement
of the forthcoming broadcasting ser-
vice which commenced regular oper-
ation six months later. However, to
my own recollection, complete sets
were on sale a couple of years after
the end of the first World War.
Several firms—and in particular that
of Leslie McMichael—offered for
sale ex-W.D. a.f. amplifiers with de-
tectar and tuner added.

But sets were on sale even before
the first World War, as I recollect,
one being marketed and -advertised
in Wireless World. It consisted of
a combined magnetic detector and
tuner. Its primary purpose was to
receive time signals from the Eiffel
Tower (call sign FL).

Long before that even, units con-
sisting of a coherer and decoherer,
all parts neatly mounted on a base-
board, were on sale. I published a
photograph of one of these a few
years ago. It certainly had no tun-
ing arrangement, but such a refine-
ment was hardly necessary in those
days of shock excitation from a
plain-gap and plain-aerial spark trans-
mitter. The earliest set was un-
doubtedly the resonator ring of Hertz
in 1888, but it was certainly not on
sale to the public.

Personally I should like to see the
formation of a Radio Relics Club
which would establish and maintain
a central museum for all such relics
including literature. There are, of
course, radio relics in the Science
Museum, but since it caters for all
branches of science it is impossible
for adequate space to be set aside
to show any large quantity of radio
relics. ~The Royal Photographic
Society sets us an example, as it has
a museum for old cameras and other
photographiana.

I, for one, have a few old relics
such as one of the earliest all-mains
sets marketed, which Mrs. Free Grid
is constantly threatening to throw
out. No doubt many of you are in
a similar predicament and would be
glad to find a home for your relics.

Technical Adam Wanted

I WISH there could be some official
body to regulate the nomenclature
of things in the field of radio and
electronics as soon as they are in-
vented. I have often felt this, but I
am made to feel it more strongly still
by reading in an otherwise respect-
able newspaper all about the working
of an instrument which it describes
as an encephalogram. This word is
usually used for the record which the
machine makes. . It is not the name
of the machine itself, any more than
the word oscillogram is the name of
an instrument.

What, then, is the name of the
equipment which produces an en-
cephalogram? On the analogy of an
oscillograph we must, I suppose, call
it an encephalograph. But a “tele-
graph” isn’t the name of the
machine which transmits a telegram;
or is_it? We need somebody or
some body to deal with these matters
as authoritatively as Adam did with
the naming of the birds and the beasts
(Genesis, II, 20); but he was lucky,
as his wife was not then in existence
to disagree with his mames.
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Indispensable...

Ustng an AV O Mulrmunor to balance the D.C. component
across the output transformer of a High Fidelity Amplifier.

III[I!IHIIIHIIIIIIIIIIIIIIII!_IIIIIIII'E—“

D.C. Voltage: 0-1,000V in 7 ranges.
A.C. Voltage; 0-1,000V in 5 ranges.

Whether you’re building your own High Fidelity Ampli-

R g

D.C. Current: 0-IA in 5 ranges. fier or servicing a complete installation—for fault finding
H » 0 - 0. . .

e on anything from pre-amplifier to speaker—you’ll find

Sensitivity: the MULTIMINOR to be “ just right.”

10,000. ohms per volt on D.C. voltage , . . . . il

B 2. v o .C. Hhace You’ll enjoy u§mg this neat pocket instrument giving
E  mnee readings over nineteen ranges on a clear open scale.
= Accuracy: A.C. and D.C. voltage, D.C. and Resistance measure- =
| On D.C. 3% of full scale value. =
= OnA.C. 4% of full scale value, ments are made by means of only two sockets. The robust, =
= _ easy-to-read range selector has a smooth, clean, positive =
= Pocket size: 52 x 33 x |§in. . =
E Weight: 1ib. approx. action. E
= List price: £9/10/-  Can you afford it? > Let’s say rather—* Can you really =
= Complete with Test Leads and Clips. . S =
= Leather case if required 32/6. : afford to be without ir? =
n%lIIIIIIHIIIIIIIIIIHHIIIIlIIIIIlIIIIIIIIII|IIIIIIIIIIIII|IIIIIIIIIIIIIIIIIlIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIHIIIIIIIIIHHIIIIIIIHIIIIIIIIIIIIIIIIIIIHHIIIIllIIIIIIIIIHHHlHHHIHHUIIIHIIIlIIIIIIHIIIIIIIIIIHIIIE

s e coupon to obtain fu .
:!Jeteailtsi'.oftchis':’mod;.ratef,yt priced“, POST 7'///5 COUPON TOPAY./

versatile instrument.

: Cut out this coupon and attach to your :
1 notepaper or cardi=— i
If you do not want to cut this maga- 1 To AVO LTD., ]
zine, then please write, quoting WW. Sales Department, i
. Avocet House,
l 92-96 Vauxhall Bridge Road, i
m LTD l London. S.W.I. 1
Telephone: VICtoria 3404 (12 lines) I Please send illustrated leaflet 1
AVOCET HOUSE - 92-96 VAUXHALL BRIDGE ROAD - LONDON S.W.1 L describing the MULTIMINOR i
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What everyone wants to know . . .

[A] INSTANTANEOUS
LOADING

[B] RAPID
WIND

TWO
GONTROLS

. . . about the NEW

Carnrand

INSTANTANEOUS LOADING i
A Magazine loads on to deck as simply M A G A Z I N E
as putting on a record. T A P E D E C K
RAPID WIND
B Provision for rapid wind and tape )
location. EASE OF OPERATION
Controls reduced to absolute minimum. Magazines eliminate
'ONLY 2 CONTROLS tape threading, spilling, and locating.

C‘ One for record and play.

Lt il PRECISION CONTROL OF TAPE TRAVEL

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

TWO TRACKS
D Continuous play is always available

with the Garrard loading method The Machine for everyone

using two tracks.

Write for leaflet ** What everyone wants to know >’

ARRARD ENGINEERING AND MANUFACTURING CO. LTD.

Factory and Registered office: NEWCASTLE ST., SWINDON, WILTSHIRE
Telephone: SWINDON 5381 (5 lines) Telex 44-316
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Photo-
Electric
control...

the simplest system

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

Photocells 0RP11 & ORP30

® Sensitive—No amplifiers needed.
® High Current—Robustrelaysoperated direct.
® Non-Polar—Operation from d.c. or a.c.
supplies.

® [Vide response—Through entire visible
spectrum to near infra-red.

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

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

SUPPLY
YOLTAGE

Mullard Limited

. ]

Mullard House, Torrington Place, London, W.G.1 u@v/m
Telephone : Langham 6633

Mullard

GOVERNMENT AND
INDUSTRIAL VALVE DIVISION

@ MVT368a
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Solve these problems =

TEMPERATURE MEASUREMENTS

BEAD TYPES F, GT & M * DISC TYPES K,
KB & KH

TEMPERATURE CONTROL AND

BEAD TYPES F,G & M - DISC TYPES K, KB & KH

COMPENSATION _ SILISTORS (posttive temperature coefficient)
SCIENTIFIC AND MEDICAL )
MEASUREMENTS TYPES F, G, M; P, U & MANOMETER
FEEDBACK LOOPS & TIMING LOW POWER TYPES A, B & R - HIGH
DEVICES POWER TYPE L

R. F. POWER MEASUREMENTS'

UP TO Mc/s TYPE B
UP TO 10,000 Mc/s TYPES E & U

DOMESTIC AND ENTERTAINMENT
APPLICATIONS

TYPES G, KS & BRIMISTORS

CURRENT SURGE SUPPRESSION
AND CIRCUIT PROTECTION

1 max) 1.0A CZ4, CZ9A, CZ11, CZ12
1 max 0.1 to 1.0A, CZ1, CZ2, CZ3, CZ6, CZ8
1 max {0.1A CZ10

COMPONENTS
GROUP

FOOTSCRAY SIDCUP

Standard Telephores and Cobles Limired

Registered Office: Connaught House, Aldwych, Lendon, W.C.2
TRANSISTOR DIVISION:

KENT
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DELAYED PULSE
AND
SWEEP GENERATOR

A versatile pulse generator

designed to meet

the need for a comprehensive
instrument covering a

wide range of pulse work. Four
main facilities are

-provided: a pre-pulse, a main pulse
delayed on the pre-pulse,

a negative going sawtooth and a
fast rising pulse

formed from a pure line.

BRIEF SPECIFICATION

Period

Continuously variable from 09usec to
1-05sec i.e. 0:95c/s to 1'1Mc/s. Accuracy +5%.

Pre-pulse
40mpsec, 8V peak In 759, positive going.

Main pulse

Width: Variable from 0-09usec to 105msec
+5%.

Amplitude: Control gives 4:1 attenuation of each
of four maximum outputs as follows:
5V max In  75Q rise time 10musec
10V max in 150Q rise time <20mpsec
25V max in 600 rise time <40mpsec
50V max In 1000Q rise time 50mpsec

Polarity: Positive or negative going.
Accuracy: +2%.

Delay

Conclusion of pre-pulse to advent of

main pulse, delay variable from 0-09usec to
105msec. Accuracy +5%.

Sweep

D.C. coupled negative going sawtooth same
width and delay as main pulse,.

15V peak max.

Cable pulse

Obtained from short circuited pure line,

One positive and one negatlve going pulse
coincident with main pulse.

25musec wide 3V max in 75Q, rise time
<8musec.

Sync, trigger or single shot facilities provided.
Full data available on request.

RANK CINTEL LIMITED

WORSLEY BRIDGE ROAD ' LONDON ' SE26

HITHER GREEN

4600

Sales and Servicing Agents: Atkins, Robertson & Whiteford Ltd,, Industrial Estate, Thornllebank, Glasgow.

McKellen Automation Lid., 122 Seymour Grove, Old Trafford Manchester,

16. Hawnt & Co., Ltd,, 59 Moor St., Birmingham, 4.
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ngh frequency—High gain

0023

0622

0624

Computing Traasistor

The OC23 is designed and specially tested for
driving square-loop ferrite computing elements
and storage matrices. Its high f, and power
handling capabilities, however, suit it for a
number of additional computing apptications.

@® Ferrite drive transistor providing l-amp
pulses with rise time <0.8 usec.

@® Half and full current pulse generator tran-
sistor for ferrite stores of up to 40,000 bits
capacity.

Gating transistor for use with ferrite stores.

@® Clock pulse generator transistor for medium
speed computers.

fligh quality industrial A.F. Transistor

The f, of 2 Mc/s of the OC22 ensures that the
negative feedback used in quality a.f. amplifiers
does not cause h.f. oscillation. In addition, the
o’ gives a generous final gain even allowing for
the inevitable reduction through negative
feedback, thus reducing the power required from
the drive stage. An extremely linear «/I
characteristic Is yet another reason for using
the OC22 in transistorised industrial a.f. equip-
ment where quality is of paramount importance.

Gommunications Transistor

The OC24 is particularly suited for communica-
tions applications. Two of these transistorsare,
for example, used in the output stage of a marine
distress transmitter where they provide 4 watts
c.w. at 500 ke/s. The OC24 can, of course, be used
for modulated c.w. or telephony.

Another example of the application of the 0C24
in the fleld of communications is a 12 channel
telephone repeater amplifier which conforms to
the full C.C.I.T. Specification. This amplifier
has an output of 0.5 watt at 120 ke/s,

w

-

Drive A l I I

Drive 8

Output

Pulse generator cirguit for square loop ferrites

8200 g0 OCI2 e
I

17331731
270 [ 8kn n OUTPUT
n
00 kg m
i
2700, 6 i kAl 5

508 G2

in
LoAD

4-watt experimental a.f. amplifier circuit

Total harmonic distortion at 4W output
(measured at 400 c/fs) . .. <1.0%
Frequency response (400 c/s ref. Ievel) + 248 2) ofs
to 20 kefs
Feedback factor (with 2.5 kQ2 source) .. ... 2048
Sensitivity (input current for full ompm) o 30p\

4-watt 500 ke/s Transmitter
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Power transistors

10 watts dissipation ¢
2 Mc/s average fqy . ’

High frequency cut-off, high «, high dissipation P /
and low bottoming voltage are all combined in
the Mullard OC23—a leading transistor of its kind m

in the world.

The OC23 and its companion types OC22 and
0C24 are now being made by Mullard in extremely
large quantities and are immediately available 7 /

at economic prices. Telephone or write Mullard
House for full information and assistance in
selecting the type most suited for your particular
application.

Germanium P-N-P Alloy Junction Transistors

Characteristics (at T,

=25°C) for 0022, 0C23 and 0C24.
junction

GROUNDED BASE

Collector Leakage Current Typical Maz.
(at Vg=-10V, Is=0) Icco) 30uA 100nA
Emitter Leakage Current
(at Ve=-10V, I,=0) I Teto) 20uA 100pA

GROUNLED EMITTER
Collector Bottoming Voltage

(at I;=1.0A, I=30mA) ... Vee -400mV* -
Current Amplification Factor Typical Min,
(at Vo=-2V, I;=100mA) ... & 200 —
(at Vo=-2V, I;=1.0A) & 150 50

* -400mV for OC23 and OC24 only., 0C22=-600mV.

MULLARD LIMITED

Semiconductor Division
Mullard House - Torrington Place
London W.C.1 - LANgham 6633

semiconductor
division

@@Mis [2a
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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.

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).

INTERNAL TRANSPORT COMMUNICATION

The Multitone ‘‘Personal Call > loudspeaker-
receiver has been designed to solve the problem
of conveying verbal instructions to transport
vehicles used for handling loads inside a given
area. Messages can be conveyed to all or selected
vehicles from the central transmitter.

MULTITONE INDUCTION SYSTEMS CAN
SOLVE YOUR STAFF LOCATION PROBLEMS

v Equally suitable for large and small areas or
concerns

v Low rental terms
v Virtually no internal wiring

THE MULTITONE

personal ca

system of staff location

e S c—— ——— —— — S S S SE— M S S T AT S E— Ye— — S G— G—

| LR S N —-

(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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DAYSTROM

*“GLOUCESTER " STEREO CABINET KIT

Will house Tape Deck and/or Record Player, F.M, Tuner
and Stereo Amplifier. Storage space for records, tapes
and power amphf‘ers 46{in. long, 30in. high, 2|m deep,
““In the white ’’ for finish to personal taste,
£15.18.6

Mk, 2 for both T: Deck and R d

for bo ape ;cl:ay:r: ecor £1 7.8.6
“COTSWOLD " HI-FI SPEAKER SYSTEM KIT

Acoustically designed enclosure *' in the white '’ 26in. x
25in. x 13in., housing a 12in, bass speaker with 2in. speech
coil, elliptical middle speaker together with pressure unit
to cover the full frequency range of 30-20,000 c/s. Com-

plete with speakers, cross-over unit, £19 18 6
- L]

level control etc,

5in. OSCILLOSCOPE KIT Model O-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.

T/B covers 10 ¢/s. to over 500 kc¢/s. in 5 steps £34 15 o

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

Enables a single beam oscilloscope to give simultaneous
traces of two separate and independent signals, Switching
rates approx. 150, 500, 1,500, 5,000 and 15,000 c/s. Sig.
freq. response 0-100 kefs. + 1dB, Separate gain controls

2 . Sig. A-1.8v,
and sync, output. Sig. input ranger.oml.s} v, £9.1 8.6

Mk. 1 for Tape Deck or Record/Player

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

;:igild'Fi'rgfuding Power Supply, Modulator £78.1 o.o

TRANSCRIPTION RECORD PLAYER Model RP-1U

4-speed A.C, motor, Ronette Stereof
Mono pick-up. Complete on plinth £1 2'10'0

CAPACITANCE METER KIT Model CM-1U
Srsstredna i s ok ol £14.10.0
@ Please see last month’s

STEREO-HEAD BOOSTER KIT Mode]

USP-1 Hi-Fi Stereo pre-amplifier for low-
output Hi-Fi P.U_’s, Input 2 mV. to 20 mV,

HI-FI F.M. TUNER

Tuning range 88-108 Mc/s.
ience this is available in two units sold

—=~~=  WIRELESS WORLD

9

These kits are world=famous for their

reliabilitcy and technical excellence

HI-FI STEREQ AMPLIFIER KIT Model S-88

16 w, output, 10 mV. basic sensitivity, Ganged controls.
Stereo/Monaural gram., radio and tape recorder inputs,

Push-button selection. Two-tone £25 5 6
L] a

grey metal cabinet
6-W STEREO AMPLIFIER KIT Model S-33
3 watts per channel, 0.3% distortion at 2,5 wjchnl,, 20dB
N.F.B. Inputs for Radio (or Tape) and Gram.,
£11.8.0

Stereo or Monaural, ganged controls,

Sensitivity 100 mV,

TRANSISTOR PORTABLE KIT Model UXR-1
T e oy Rl ner £15.18.6

““HAM ” TRANSMITTER KIT Model DX-40U

From 80-10 m. Power input 75 w, C.W, 60 w. peak

controlled carrier phone, Output 40 w,
to aerial. Provision for V.F.O, £29-1 0.0

VALVE VOLTMETER KIT Model V-7A

7 voltage ranges d.c, volts to 1,500 a.c. to 1,500 r.m.s,
and 4,000 peak to peak. Resnstance 0 i ohm to 1,000
M. ohms with internal battery. Input |mpedance 11 meg-

ohms. dB measurement has centre-zero scale,
Complete with test prods, lead and battery £13 o o

R.F. PROBE KIT Model 309-CU

Extends the frequency range of our V-TA to 100 Mc/fs,
and enables useful voitage indication to be £1 5 6
obtained up to 300 Mc/s, ada

AUDIO SIGNAL GENERATOR KIT Model AG-9U

10 cfs. to 100 kefs. switch selected. Distortion less than

0.1%. 10v. sine wave output. Measures £1 9.3.0

volts and dB's.

RESISTANCE-CAPACITANCE BRILGE KIT

Model C-3U Leakage tests at 5-450 v. D.C, Measures

factor.  Capacicy 10 pF. to 1,000uF,
E:;lee{ance 100Q) to 5 MO, With safety switch, £7-1 9-6

advertisements for fuller detalls of our kits @

For your conven- I send you fuil details,

UXR- |

Please tick the items in which you are interested and we will

| Hi-Fi Stereo Amplifier Kit

6-Watts Stereo Amplifier Kit

Transistor Portable Kit

““Ham *’ Transmitter Kit

| Sin. Oscilloscope Kit
Valve Voltmeter Kit

| Hi-Fi Speaker System Kit

Audio Signal Generator K.t

Resistance-Capacitance Bridge Kit

Variable Frequency Oscillator Kit -

Stereo-Head Booster Kit

Dual-Wave Transistor Radio Kit

Transmitzer Kit

Etectronic Switch Kit

F.M. Tuner

Matched Hi-Fi Stereo Kit,

Complete

| ‘‘Gloucester’” Stereo Cabinet Kit

| “Cotswold'" Hi-Fi Speaker System

| R.F. Probe Kit

| Transcription Record Player

| Capacitance Meter Kit,

Qutput adjustable from . _6 separately as tollows :
W SR oG £5.19 Tomer Unic (H7-40y ne.pr. £3+ 2.0 | :gg
VARIABLE FREQUENCY OSCILATOR LF. Amplifier (FMA-4U) com- £40,10,6 ||— |-y
KIT Model VF-1U From (60-10m. Ideal for P'ete With case an e || I Bx0
-4 imil -
o, AU nd smisr - £10,12,0 o, E13.12.6 | — (=X
Price less valves £8/19/6. e
HI-FI SPEAKER SYSTEM KIT Model MATCHED HI-FI STEREO KIT I SSU-1
SSU-1  Ducted-port bass reflex cabinet “In We offer as a * packaged deal ”’ | AG-90
&flm':;; gﬂﬂ'{}:f’eakm‘ 0.5.6 the following matched Hi-Fi I c-3U
Stereo Equipment. VF-1U
DUAL-WAVE TRANSISTOR RADIO KIT .4 Record Player (RF-U) ..... €i2.100 | USP-1
Model UJR-1  This sensitive headphone ¢\ Amplifier (S-33" ...coorvrreree €11, 80 ||| UIR
e ot eoes £2.16.6 Twin Speaker Sysem (SSU-1) ... €20.100 11~ DR G0U
Cost of UNits coovveeverervrannnsronnnees £44. 9.0 |17 53U .
¢ FREE ON REQUEST! A copy of our (British) -
Heothkit Catalogue. Prices Include free delivery At an *“ all-i~ '’ price o. £42-1 0.0 FM-4U
in the UK, Pedestal speaker legs £€2/14/- optiona! extra. |
@ Deferred terms available on all orders above £10. @ | -
. Kit
DAYSTROM LTD. | ==
' RP-1U
DEPT. W.W.12, GLOUCESTER, ENGLAND ——lemu
A member of the Daystrom Group Manufacturers of I

THE WORLD’S LARGEST-SELLING ELECTRONIC KIT-SETS

Plzase print name and address in morgin below.

W.w.12
-J
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Greater versatility
for the Redifon G.R. 400 TRANSISTORISED

SSB Radiotelephone

The Redifon GK. 189

Two-Tone Keyer/converter, when used in con-
junction with the GR.400 gives the added
facilities of TELEPRINTER working.

THE WORLD'S LEADING MANUFACTURERS
OF RADIOTELEPHONES

The Redifon R. 401

SSB Receiver combines with GR. 400 to give
full DUPLEX TELEPHONY.

The Redifon GR. 400

TRANSISTORISED SSB
Radiotelephone gives all the
advantages of single side-
band, yet is as simple to
operate as an ordinary
telephone. For R/T or CW
operation. Compact.
Reliable. Full tropical
specification.

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

REDIFON LIMITED Communications Sales Division,
Wandsworth, London S.W.18 Telephone : VANdyke 728
A Manufacturing Company in the Rediffusion Group
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“. .. THERE’S

NOTHING

MUCH IN

W IRELESS WORLD 11

Sweet little chap! Remarks like that are so endearing —especially
to the men at S.T.C. who devote their lives on research into
Capacitors. Still. . . it’s today’s enquiring mind that makes
tomorrow’s genius. So let the lad’s inveétigations continue.

He’ll soon discover that there’s more to

S.T.C. Capacitors than
STANTELAC CAPACITORS

meets the cold chisel. STANTELUM ELECTROLYTIC CAPACITORS
MINIATURE STANTELUM ELECTROLYTIC CAPACITORS
STANTELISED METALLISED PAPER CAPACITORS

AIRCRAFT AND MARINE SUPPRESSORS

Strandard Telephornes and Cables Limired

Registered Office: Connaught House, Aldwych, London, W.C.2

CAPACITOR DIVISION : SALES DEPARTMENT . FOOTSCRAY. . SIDCUP - KENT
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The modern potting material

For the potting of capacitors, chokes, delay lines or

similar components where protection against mechanical shock,
vibration, moisture or corrosion is essential,

‘Epikote’ resins have proved exceptionally efficient.

They adhere strongly to most materials, with minimum shrinkage
on cure, are tough, withstand thermal cycling, and possess
excellent electrical properties over a wide temperature range.

Ask now for fuller details of how ‘Epikote’ resins

can solve your potting problems. (Please quote No. EE.6.)

EPIKOTE | croxy RESINS

@ SHELL CHEMICAL COMPANY LIMITED
.

In assoclation with Petroc icals Limited and Styrene Products Limited

REGIONAL OFFICES:
SOUTHERN | Viiliers House, 41-47, Strand, London, W.C.2. Tel.: Trafalgar 1277
MIDLAND | Warwick Chambers, 14-20, Corporation Street, Birmingham, 2. Tel.: Midland 6954
NORTHERN | 144-146, Deansgate, Manchester, 3. Tel.: Deansgate 2411
SCOTTISH | 48-54, West Nile Street. Glasgow, C.1. Tel.: City 3391
IRISH | 16-20, Rosemary Street, Belfast, Northern Ireland. Tel.: Belfast 26094
“SHELL"” und “EPIKOTE?” are Registered Trade Marks 33-34, Westmoreland Street, Dublin, Republic of Ireland. Tel.: Dublin 72114
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Four first-class

performers

These four Cossor Oscillographs, each designed
for an important range of applications, offer first-class performance backed
by rigid adherence to published specifications.

§
MODEL 1065 & MODEL 1058
YL

PULSE . FOR THE TV &
OSCILLOGRAPH - RADIO ENGINEER
&

Tube. single-beam, P.D.A. ¢ Tube: single-beam
Bandwidrh: d.c. to 15 Mc/s  § Bandwidrh: d.c. to
(—50%). BN 6 Mc/ss (—50%).
Sensitiviry: 250 mV/cm, S8 Sensitiviry: 250 mV/em.
Qvershoot: less than 3%. §§ Time-Base: triggered or

Time-base: triggered or repetitive, over range
repetitive over range 30 cmy/sec to 1.5 cm/psec.
40 cm/sec to 5 cm/usec. Special facilities for

X Amplifier: gain S, triggering from TV line or

continuously variable. §| Frame pulses on 1V.D.A.P.
Time-base delay: §\\\~ composite video waveform,
2 ranges, continuously N X Amplifier: gain 5,

continuously variable.
Calibration: time and voltage
calibration facilities.

variable.

Calibration: voltage and
time, by calibrated shifts S
Probe: 1.5 M@, 12 pF

z

AN
0

MODEL 1049
INDUSTRIAL MODEL 1035
DOUBLE-BEAM GENERAL PURPOSE
OSCILLOGRAPH DOUBLE-BEAM
OSCILLOGRAPH:

Y Amplifier: Al: d.c. to
200 ke's (—30%) at
gain 900: A2:dc. to
400 ke/s (—30%) at
gain 30,

Time-Base: repetitive
or triggered in 18 ranges,
down to 7.5 sec/sweep.
Intensity modulation:
three modes including
beam bright-up.
Calibration: time and
voltage, by calibrated
shift (X and Y1) and
multiplier (Y2).

Y Amplifiers: Al: 5 c/s ta

5 Mc/s (—30%), Maximum
gain 3,000. A2: Sc¢/sto

250 ke/s (—30%) at gain 30,
with trace inversion facility.
Time-base: repetitive ot
triggered in 9 sweep ranges
from 100 mseg to 10 usec.
Time-base delay and pulse
bright-up facilities.

X Amplifier: gain 5,
continuously variable.
Calibration: voltage and:
time, by calibrated shifts.

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

_COSS‘)RINSTRUME‘NTS LTD

The Instrument Company of the Cossor Group

COSSOR HOUSE, P.O. BOX 64, HIGHBURY GROVE, LONDON, N.5,

Teleghone : CANonbury 1234 (33 lines) Telegrams: Cossor, Norphone, London. Cables: Cossor, London. Codes: Bentley's Second.

TAS/IClL4P
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MARGONI UNIVERSAL BRIDGE TF 868B

New Simplicity in Impedance Measurements

INDUCTANCE from 1pH to 100 henrys
CAPACITANCE from 1 uuF to 100 uF
RESISTANCE from 01 ohm to 100 MQ

.. . these are the basic measuring capabilities of the TF 868B,
and all three are measured without risk of confusion on
a single direct-reading dial. In addition, there are precision
phase-balancing facilities for measuring Q and tan 6.

Inductance and capacitance are measured at I or 10 kc/sin
an R-C ratio-arm bridge; resistance at d.c. in a Wheatstone
bridge.

The bridge detector gives positive indication of the direction
of balance point even when far off-balance; as a result,
components whose values are completely unknown can
be evaluated in a matter of seconds with the minimum of
searching. Simplicity is further assured by detector a.g.c.
which eliminates the need for sensitivity controls.

For full details ask for leaflet G I61.

AM & FM SIGNAL GENERATORS + AUDIO & VIDEO OSCILLATORS

FREQUENCY METERS - VOLTMETERS . POWER METERS

DISTORTION METERS [IELD STRENGTH METERS

TRANSMISSION MONITORS DEVIATION METERS

OSCILLOSCOPES.  SPECTRUM * & - RESPONSE  ANALYSERS
Q METERS & BRIDGES

N

Please address enquiries to MARCONI INSTRUMENTS LTD. at your nearest office!

London and the South : Midlands: North:
Marconi House, Strand, London, W,C.2.) Marconi House, 24 The Parade, Leamington Spa. 23/25 Station Square, Harrogate.
Telephone: COVent Garden 1234 Telephone: 1408 Telephone: 67455

Export Department: Marconi Instruments Ltd., St. Albans, Herts. Telephone: St. Albans 56161
TC 6l
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Don't blow your Top

N

It can be exasperating when you're doing your best to build to a size, a price or a
performance figure and some obstinate component keeps beating you. But wait, keep calm,
isn’t there just a chance that PTFE might be the answer? Tough, non-corrodible PTFE

with its complete freedom from tracking and its low.dielectric constant, power factor,
dielectric strength and wide temperature range. If there’s a hope that PTFE might be the
answer, leave it to us to find out. We have the facilities and the experience. We use PTFE in
many of our own products, and we process, mould, extrude, machine and fabricate it for
other manufacturers. We have stopped quite a lot of tops from being blown by using

PTFE in components like valve and cathode ray tube holders, insulators, co-axial conpectors,
wave guide windows and instrument wire sheathing. Write for our booklet about it.

CILI’> FLUOROCARBONS
PTFE & PCTFE

SIEMENS EDISON SWAN LIMITED An A.E.I. Company
Product Department 17 - 155 Charing Cross Road - London WC2 - Telephone GERrard 8660

cre 17/30

15

!
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...V.H.F. Rural Radio takes over!

WHEN YOU'RE MILES from civilization with an important job to do, the telephone can
play a vital part in solving problems. But perhaps physical conditions make the laying
of cable or landlines difficult or uneconomic. What then? Why not let Rural Radio
take over? This A.T.E./Marconi radio telephone is not limited to simple point to
point service but can connect isolated subscribers into telephone exchanges of all types
without introducing special operating procedures. Rural Radio equipment will also
provide junctions between exchanges with all normal signalling facilities including
dialling. Sets are available for operation from mains, or from car batteries, so that in
fact Rural Radio can be used anywhere in the world to provide full telephone service.

Where landlines mustend...

DECEMBER, 1959

THE ‘COUNTRY-SET* UNIT

CHIEF CHARACTERISTICS

Specifically designed to extend all normal
telephone facilities over v.h.f. links.
Normal range >20 miles. Operates on
156-184 or 54-84 MC|S band. Power
Consumption: Transmit 1.15A. Receive
1.1A. Subscriber Unit, weight 12.27.
k.g. A full range of Exchange sets and
Relay sets is available to work with any
type of Exchange.

AUTOMATIC TELEPHONE & ELECTRIC GO. LTD. STROWGER HOUSE, ARUNDEL STREET, LONDON W.C.2.
MARGONI'S WIRELESS TELEGRAPH GO. LTD. MARGONI HOUSE, CHELMSFORD, ESSEX.

ATI4%41
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ELAC

speakers

RETAIL PRICE LIST

: 115
TYPE | FLUX l POWER | PRICE %P’TAX
RATING
PEAK ‘

8x3G | 6500g  2.5WATTS| 19/6 | 63
8x3C | 8500g  25WATTS | 22/6 | .7)3
7x4G | 6500g | 3WATTS | 18/6 | 5/I1I
7x4C | 8500 | 3WATTS| 216 | 6/iI
5G | 6500g = 3WATTS | 18/6 | 5/II
5C | 8500 | 3 WATTS| 2I/- } 6/9

811X3II 7IIX4II

ELECTRO ACOUSTIC INDUSTRIES LTD., Stamford Works, Broad Lane, Tottenham, N.15
Tel: Tottenham 0505/9 (S lines)
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Waveform monitoring
at extremely low cost

with the ICPI

Waveform monitoring facilities can be incorporated in
both existing equipment and new designs with extreme
ease and economy with the ETEL cathode ray tube 1CP1.

The tube itself is inexpensive and the associated
circuitry required is very simple. The operating voltage
is so low that in most equipment suitable connection to
existing HT lines is all that is required. Beam focusing
is fully automatic and auto-bias is quite adequate.

Space problems rarely occur when the 1CP1 is used —
it is only 4} inches long and fits a normal B8G loctal
socket.

If you are interested in the simplest and most

economical method of waveform monitoring write to the
address below for further details.

®
Actual size

Abridged data

Vh = 6.3V

Vh-k (pk) = +250V max.

Val+a3 = 350V min.

95
S = " A%
x Va3 mm/
110
S = v
= Va3 mum/

ETEL/[ cathode Ray Tubes

ELECTRONIC TUBES LIMITED

Kingsmead Works - High Wycombe . Bucks « Telephone High Wycombe 2020
@ ETL3a
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Independent
sideband
receiver type
GER.552

.. . developed to British Post Office
specification and used on their
international circuits.

This equipment is designed for
operation on long distance, point-
to-point short wave radio links
forming part of the international
trunk network. Special features of
the GFR.552 include a high order
of oscillator stability and freedom
from cross-modulation through
which cross-talk between channels
or intermodulation between wanted
and unwanted signals might occur.
Frequency range —4 to 30 Mc/s.
Noise Factor — better than 8dB

over the band.

A.F.C.—Motor driven with ex-
ceptionally high retuning
speed and low residual
mistuning.

Cross-talk  attenuation between

channels is greater than 45dB for

modulation  frequencies above

200 ¢fs.

Output — Variable up to +14dB
relative to ImW into
600 ohms.

A PRODUGCT OF

MULLARD EQUIPMENT LIMITED

A COMPANY Or THE MULLARD GROUP

Mullard House - Torrington Place
London, W.C.I
Tel: Langham 6633

19
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GENERATORS
IN THE AUDIO RANGE

SIGNAL

The ‘Advance’ Types HI, J1 and J2 are
the most widely used Audio Signal Gener-
ators in Great Britain for Research,
Development Communications, Servicing

and Education.

Type “l

® Frequency range 15 cfs. to 50,000 c/s.
@® Sine or Square Wave output.

® Output Voltage (High Impedance).
Sine Wave, 200 ~V. to 20 V., r.m.s.
Square Wave, 800 V. to 80 V., peak-to-peak.

@ Distortion less than 1% at 1,000 c/s.

List Pricein UK. 530

Full technical details in leaflet W41.

Type Jl

@® Frequency Range 15 c/s. to 50,000 c/s.

@ Output (Sine Wave only)
Into 600 chms, 0.1 mW. to 1 W. continuously
variable.
Into 5 ohms, maximum 0.5 W.

® Output Impedance
600 ohms, unbalanced.
5 ohms, unbalanced (one side earthed).

@ Distortion, less than 2%, at full output.

List Price in U.K. £36

Full technical detatls in leaflet W33.

Type J2

Identical with the Type J1 but with output

voltage meter.
List Price in U.K. £42
Full technical details in leaflet W33,

GD73 - AT . G S T S G GE S SIS IS SIS G S S
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TYPE JI

Am COMPONENTS LIMITED

INSTRUMENTS DIVISION

ROEBUCK ROAD * HAINAULT » ILFORD ¢ ESSEX TELEPHONE : HAINAULT 4444
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send today
for these

leaflets.

TROPICALISED
EARPHONE AND
MICROPHONE INSETS

For Military and Commercial
Communications

These three new Amplivox magnetic insets
developed in conjunction with R.A.E.
Farnborough have

Low mass and high speech intelligibility
and are fully Tropicalised, pressure
equalised and service approved

(I) 13125 Mask Microphone and Switch
with response specially designed for
oxygen mask use.

(2) 13150 Minjature earphone designed
for maximum speech intelligibility.

(3). 13750 Noise Cancelling Microphone
glving up to 35 dB reduction of
ambient noise.

ARB Approved and NATO Designated

Other Products

Headphones, Headsets and Helmets, Microphones
and Earphones, Communication Systems,

Ear Defendérs, Extruded Cordage and Cables

INDUSTRIAL DIVISION

Beresford Avenue Wembley, Middlesex

Telephone : WEMbley 8991
Telegrams & Cables : Amplivox, Wembley
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NEW

NEW

NEW

NEW

NEW

BRITISH COMMUNICATIONS CORPORATION LTD SR

WIRELESS WORLD DECEMBER, 1959

WAY AHEAD'

We have pleasure in announcing a completely new range of mobile V.H.F. radio telephone
equipment incorporating transistorised circuitry and new fixed stations of advanced
design. These sets will replace the well-known range of equipment in current use with
the U.K. Civil Defence Authority, Police Forces throughout the world, the United
States Air Force in the U.K. and many other important authorities.

Type 80 (replaces Type 69) 5 watt V.H.F. mobile
transmitter/receiver for dashboard mount-
ing. On the multichannel version, up to
six adjacent channels are available.

Type 70 (replaces Type 715) I5 watt V.H.F. mobile
Transmitter/receiver for boot mounting.
The control unit may be removed and used
as Extended Control mounted on the
dashboard. On the multichannel version up
to six adjacent channels are available and
may be remotely switched.

Type 400/100 (replaces Type 311/201) I5 watt V.H.F.
Fixed Station. Services include simplex,
duplex or talk through, and extended or
remote control.

On the multichannel version up to six
adjacent channels are available with remote
switching.

Type 90 (replaces Type 88/89) 5 watt V.H.F. trans-
mitter/receiver for solo motorcycle use.
This illustration shows the forward
mounted version, where the set is position-
ed in a well in the petrol tank on most
types of larger motor cycle

Type 90 as above, but in this case the rear mounted
version for use on smaller motor cycles,
where tank mounting is not possible.
Operation is by extended control from a
small control panel fixed to the tank.

These new sets meet the latest channel spacing requirements.

YY““YX'

KX

R
%
2%

>
-

SOOI I,
Second Way Exhibition Grounds . Wembley . England : ¥ e
Telephone : Wembley 1212 Telegrams : BEECEECEE, Wembley oot ili i 2%
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A VALVE VOLTMETER

With these
OUTSTANDING FEATURES
EXTREME SENSITIVITY

accurate measurements are possible
down to 100uV.

WIDE VOLTAGE RANGES
ImV. to 300 volts F.S.D.

WIDE FREQUENCY RANGE
15¢/s to 4.5Mc/s

METER SCALE CALIBRATED
IN VOLTS AND dB

CAN BE USED AS A NULL
DETECTOR AND INDICATOR
from [0c/s to 10Mc/s

CAN BE USED AS AN
AMPLIFIER FROM [0 ¢/stol0Mc/s

INCORPORATES ITS OWN
H.T. STABILIZER

SMALL COMPACT SIZE
& ROBUST CONSTRUCTION

at this price . . .
£ 5 0 nett in UK.

(including very low capacity screened lead
and probe)

with this backing .

Behind this, the most modern instrument in its
sphere, is that specialist instrumentation skill
and experience which has earned for all
‘* Advance " products a reputation second to
none throughout the industry. From our up-
to-the-minute factory at Hainault comes th's
latest addition to theworld-famous “‘Advance”
range of instruments.

Full Technical details in Leafler Wyo

Size 43" x 74" x 63*.
Weight 71b,

ROEBUCK ROAD * HAINAULT © ILFORD ¢ ESSEX  TELEPHONE : HAINAULT 4444
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well connected with...

Superspecd

Superspeed Cored Solder, incorporating
Enthoven’s unique 6-channel stellate core,
is unchallenged as the most efficient cored
solder wire for general assembly work on
radio, television, electronic and telecommun-
ication equipment. It speeds production,
reduces costs and makes a vital contribution
to the dependability of your products.

Not only Superspeed. The knowledge that you
rely on Enthoven for all your solder require-
ments cannot fail to enhance your prestige
and increase confidence in your products. It
is a name that represents 150 years experi-
ence in non-ferrous metals and an incom-
parable record in research and development,

SUPERSPEED CORED SOLDER
for normal electrical assembly work

SUPERSPEED ‘XX’ CORED SOLDER
specially developed to solder tarnished, plated, and/or
oxidised surfaces easily

_ ENTHOVEN

SOLDER PRODUCTS

y ENTHOVEN SOLDERS LIMITED
Sales Office & Works: Upper Ordnance Wharf, Rotherhithe
Street, London, S$.E.16. Telephone : BERmondsey 2014

Head Office : Dominion Buildings, South Place, London, E.C.2,
Telephone : MONarch 0391
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Are you using

AEI

POTTED
SILICON
RECTIFIERS ?

NOW AVAILABLE FROM STOCK

Study these advantages
% Plug in to international octal valve
sockets

E Half-wave, centre-tap full-wave, or bridge
rectifier arrangements obtained by simple
socket connections

Robust design—hermetically sealed

Efficient operation in ambient tempera-
tures up to 120°C

3 Designed for frequencies up to 1,600 cycles/
second

Further details are given in publication DL 5865-4. Please write for a copy.

Associated Electrical Industries Limited

Electronic Apparatus Division
VALVE & SEMICONDUCTOR SALES
LINCOLN, ENGLAND AS38%
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The most advanced

In the world

Mullard 83AT

For technical details of the 83A1 fill in and post this coupon

& =
- Send me technical details .
: of the Voitage Reference Tube 83A1 g
a H
] Name ]
4 ®
= -]
3 Position ....... 2
-] =
B B
o Company....... ]
(R g v g
[Mullard] ¥ R -
7 R - T
E ww. B
8 &
-

EEEEEEEEEEEPEEE SR PR b kg o

Mullard Limited, Mullard House, Torrington Place, London, W.C.1
MVT374
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from|.G.1. AMMONIA—

Nitrogen and Hydrogen
for Industry

1.C.l. Ammonia provides industry with a cheap
and reliable source of pure nitrogen and hydro-
gen. And L.C.l. gas generating plants are
available to convert ammonia into a wide range
of nitrogen/hydrogen gas mixtures.

Anhydrous Ammonia

with a guaranteed minimum purity of 99.989, to
meet more exacting requirements, is offered
in bulk and in a wide range of cylinder sizes.

TROGEN

Liquefied Ammonia (Industrial Quality),

a cheaper grade, is available in bulk and in
two-ton containers for the larger consumer,
and makes possible substantial economies
in gas costs.

A bulk delivery of 10 tons of ammonia
provides over 1# million cu. ft of nitrogen.

Full Information on request
IMPERIAL CHEMIGAL INDUSTRIES LIMITED, ‘ IClI
LONDON, S.W.1,

BL7
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Type 361
miniature Feed-thru

Type CSL/100
Spade
Ceramiconyy

Ceramiconyy

N Type 2461 shoulder Feed-thru .
/ \ ™ and Type 2461/HL hooked lead ™"
{ shoulder Feed-thru Ceramiconsy
3 i ‘\‘“\ o ¢
/ o=

Under the Erie principle of lii;ing together, we not only develop many new

-
~d

products, of which this is a very small selection, but also give much assistance

both in the application of the product, and in the techniques of assembly,

\\ ”./".‘?
K‘ Type'{lblc 5
A ionisation-free
.-‘“"”"K.M high voltage W
' tubular Ceramicony S~
Type CFS2 Type 821
fluorescent lamp Qé ionisation-free
starter switch \ high'voltage
Ceramicony 1 disc Ceramiconyk

{, HEDDON STREET, LONDON, W.I
Telephone: REGent 6432
FACTORIES
Great Yarmouth and Tunbridge Wells, England: Trenton,

Ont., Canada: Erie, Pa., Holly Springs, Miss,, and
Hawthorne, Cal., U.S.A,

L 1 M 1 7T
YeRegistered Trade Marks
Hlustrotions actuol size
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3 reasons why it pays to
G e et e e

L

o S et
- /—‘—'—"::°§?, ~._\>
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@ Disks are permanent and cannot easily be erased or mutilated
© Disks can be played on any record player at any one of three speeds

@ Disks are cheap to produce and simple to despatch

A disk cutter is an indispensable item of ejuipmant for th2 moare thorouzh-gsing tape user.
But it must be conveniently priced, easy to operate and economical to maintain.

These are leading features of the MS§ machine, and they make it the only logical choice
for professional and non-professional alike. But other more technical features contribute

o
to make it quite unique in its field; three speeds, recordings made live or from tape and the AR

Unmatched for quality

possibility of comparing the sound quality of the original tape with that of the new disk y Sy e
formance 2 ani
while the disk is being cut* The price is £187. e ks are oveiable In

three grades. covering
every requirement. Full

A disk cutter pays a handsome dividend within your organisation and, in goodwill, among S O
those who receive your easy-to-handle disks. AL,

Send for details of MSS disk cutting accessories; amplifiers ;shot stylus unit; swarf collector; mixer; control unit; microscope.

WSS DISK GUTTER ano srank nisks

*Other MSS disk cutter features include modulation indicator, radius compensator, press-button scrolling, cutter head muting switch, accurate cutter
location in the recording head.

MSS RECORDING CO. LTD., COLNBROOK, BUCKS. TEL. COLNBROOK 243
SHOWROOM & STUDI1O: 21 BLOOMSBURY STREET, LONDON, wW.Cc.|I-
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The new concept of

electronic equipment
manufacture

A new philosophy:
% Made for everyday use

Wide range available
Modern techniques
Flow production
Automatic inspection
Easy servicing

GM 5602
High Frequency Oscilloscope
Cathode Ray Tube: DH 10-78

¥ The conception of tools for the electronic industry is new.

Tools, that is, which are accurate, yet as simple to operate and so Flat faced 10 cm tube, EHT - 4 kV
robust that they will stand up to hard daily use. Vertical Amplifier: 3 c/s - 14 Mc/s
Here is an idea conceived by Philips. (-3 +'/2 dB)
. - - T I . Sensitivity 75 mV/cm,
The Philips organisation is itself a whole electronic industry. Calibration accuracy 3%
From its vast accumulated experience of electronic instrumentation Signal delay line 0.3 usec.
has flowed thea idea of hardy, Time base: 0.2 pysec/cm - 10 msec/cm
o . . 3 - Calibration accuracy 3"
reliable, electronic tools, simple to use, simple to service in Horizontal magnitication: X 2,X 5

any part of the world. A new idea. A good idea. Cathode- follower probe available.

Dependable PH I Ll PS tools é

for the electronic industry

Sold and serviced by Philips Organizations all over the world
Overseas enquiries please,
to the manufacturers, N.V. Philips,
Eindhoven, the Netherlands.

Sole Distributors in the UK.:Research & Control Instruments Ltd., . . )
207 King’s Cross Road,london W.C. 1 The price - a pleasant surprise




32

WIRELESS WORLD DECEMBER, 1959

A higher standard of

listening enjoyment and

satisfaction in the home

S e

QUAD

ELECTROSTATIC
LOUDSPEAKER

The Quad Electrostatic Loudspeaker is essentially
an instrument designed for the home* of the
music-lover with every emphasis towards the natural
quality desirable for serious listening to music of all
types. Of modest size, this loudspeaker is suitable
for use in the average-sized lounge ; it is capable of
providing distortionless reproduction under such

' conditions up to a volume level similar to that
fé/‘ m Wé experienced in the concert hall.
Wm w m *Tncreasingly used in studios, monitor rooms and wherever

standards have to be set—and maintained,

0514 9
Wm& »S' W Send a postcard marked W.W. for illustrated booklet.

ACOUSTICAL MANUFACTURING COMPANY LTD.. HUNTINGDON, HUNTS. Huntingdon 361

ORI RO
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RCA-7552 and RCA-7554—the first of a dynamic
new series of RCA Pencil Tubes for UHF service

RCA—originator of the PENCIL-TUBE and NUVISTOR concepts—
again sets the pace in commercial and military UHF tube design with
two new ceramic-metal pencil triodes for operation at frequencies up to
3,000 Mc/s and above! Both types utilize coaxial-electrode structures
and are designed to operate at altitudes as high as 100,000 feet without
pressurization and at plate-seal temperature of 225°C. The generous
plate-cylinder surface provided by pencil-tube construction permits fast
heat dissipation—a major advantage in miniaturized equipment.

Already incorporated in the design of airborne communications and
data-transmission systems and well suited for use in portable field equjp-
ment, missile-guidance systems, and satellite-communications applications,
RCA ceramic-metal pencil tubes are a ‘ natural ” for UHF circuits in
miniaturized equipment where low heater power, fast warm-up and high
thermal stability are critical. RCA-7552 is a high-mu triode designed
for low-noise, class A rf amplifier service. RCA-7554 is a high mu triode
intended for class C oscillator, rf power amplifier, and multiplier service.
Both types are now in production.

For further information on these types. write
Enginecer ng Products Sales Departmert WW. 14,

RCA GREAT BRITAIN LIMITED

{An Associate Company of Radio Corporation of America)

Lincoln Way, Windmill Road, Sunbury-on-Thames, Middlesex.
Telephone : Sunbury-on-Thames 2101.

Check -these outstanding
Ceramic-Metal Pencil Tube
features :

v Large cathode area: about three
times more cathode area for the
same heater power than com-
parable planar types.

% Fast warm-up time: only 3
the warm-up time of comparabie
planar types (12 seconds fo
reach 909, of dc operating plate
current).

% Thermal stability: output re-
mains ecsentially constant over
+10% heater-voltage fluclua-
tions.

% Small size: Maximum length
1§in.; maximum diameteér (at
grid flange) 9/16in.; weight only
0.3 oz.

% Less affected by nuclear radia-
tion: Evidence indicates that
ceramic-metal consiruction has
grealer endurance to nuclear
radiation {han giass-metal con-
struction.

% Cantilever arrangement of co-
axial elements: has low .inter-
element leakage, permifs good
efficiency, and resists shock and
vibration.

Cc

33
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NATO SELECTS EIMAC KLYSTRONS TO POWER EUROPE’'S
LARGEST TROPO-SCATTER NETWORK

One and ten kilowatt amplifiers in
NATO’s continent-spanning tropo-
scatter system will be Eimac Amplifier
Klystrons. Since Eimac Klystrons first
made large-scale tropospheric com-
munications possible in 1954, they’ve
become famous for reliability in all
major tropo-scatter networks: Pole
Vault, Dew Line, Texas Towers, White
Alice, Florida-Cuba TV. Individual
Eimac Klystrons have logged more
than 35,000 hours continuous air time
in tropo-scatter service.

Exclusive design features make Eimac
Klystrons outstanding for tropo-
scatter. Extra-wide frequency tuning
is achieved with one set of tuning

‘cavities. Inductive tuning achieves uni-

form bandwidth plus greater broad-
banding by external cavity loading.

-Eimac’s external cavity design lowers

original cost, and replacement cost is
lower since tuning circuitry is pur-
chased just once.

One wide range load coupler covers
the entire frequency range. Eimac’s

series connected body magnets permit
use of one power supply, one control
for body magnets.

Eimac Klystrons will be used in
NATO installations. Proved Eimac
reliability will aid in safeguarding the
security of all free European nations.

EITEL-McCULLOUGH. INC.

8an Carlos ¢ California

Coble Eimac
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STILL the best selling 12"

35

Long throw precision
wound aluminium VOICE
COIL ; for clear.bass and
extended H.F. performance

-

High efficiency

slug type closed field
MAGNET SYSTEM.
Alcomax III Magnet

AXIOM 300

Frequency Range : 30 ¢/s.—16,000 ¢/s.
Fundamental Resonance : 35c/s.

Power Handling Capacity : 15 Watts.

Flux Density : 14,000 gauss. Impedance : 15 ohms.

Price £11. 5.9

GOODMANS

coopmans inpustries Limiren Axiom Works, Wembley, Middx. 1

* Tel: WEMbley 1200 (8 lines) Grams : Goodaxiom, Wembley, England.

Our friends in Canada can obtain their High Fidelity Manual direct from :
A. C. SIMMONDS & SONS LTD., 100 Merton St., Toronto 7, Ont.

High Fidelity Loudspeaker . . .

ST

Vacuum formed
controlled edge BASS
DIAPHRAGM with plastic
termination providing smooth
3 [ low frequency and mid-range
output from 30¢/s.

HIGH FREQUENCY %
RADIATOR, automatic
mechanical crossover. Fitted
E  with terminators. Controlled
%  low distortion output
up 6 16,000 c/s.

The most advanced twin cone High
Fidelity Loudspeaker yet produced

F-------—-—-----1

: Post this coupon now for your FREE copy of the

1
GOODMANS NEW HIGH FIDELITY |
§ LOUDSPEAKER MANUAL.

Name .coveeeiiiiiiiiiiieeeeeas Voo vnnos B o SN i
Address 1
Gle ww 1

L — |
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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 tc
consult us. Samples for test will b
supplied on request.

&

STEATITE & PORCELAIN PRODUCTS LTD.

STOURPORT ON SEVERN, WORCS. Telephone: Stourport 2271 Telegrams: Steatain, Stourpor

-
SPro
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TELEQUIPMENT LTD

313 dhase Road -+ Southgate ° London N.14 - Tel: Fox Lane 1166
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BRENELL 3 STAR 58 GNS.

BRENELL MK. 5
RECORDER 64 GNS.

BRENELL MK. 5 DECK 28 GNS.

Inside and out . . . the expertly designed Brenell tape recording equipment
establishes a lasting impression of quality at its best. How true this is of its performance too!
Superb sound reproduction that the discerning ear of the connoisseur
will find highly commendable and its versatility in application of immense advantage.
Small wonder when you consider over 10 years of engineering development and production experience
by Brenell—the sole manufacturers—are behind every machine produced. Youw'll be missing hi-fi
at its finest if you fail to see and hear a Brenell in action before you make your choice.

Three recording speeds 13, 33,74 i.p.s. Frequency compensa-
tion at all speeds: Push button operation (interlocked):
printed circuit amplifier: separate bass and treble controls:
high quality speaker (8in.x 5in.): takes spools up to 7in.:
pause control: digital rev. counter: contemporary style
wooden cabinet for improved acoustic performance.
Approved by the Council of Industrial Design. Price includ-
ing 1200ft. tape, spool and quality microphone, 58 GNS.
3 Star Stereo rec/playback model now available 89 GNS.
or with two microphones 95 GNS.
Send now for complete details.

ﬂre”ell PERFORMANCE IS TRUE-TO-LIFE PERFORMANCE
GD24

Sole Manufacturers: BRENELL ENGINEERING CO.. LTD., IA DOUGHTY STREET, LONDON, W.C.I. Telephone: CHA 5809 ond HOL 7388
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DOUBLE ENDED STAINLESS
STEEL VACUUM OVENS

Y% Made throughout in polished stain-
less steel.

% Single action door openings.

% Rectangular with shelf spacings to
suit.

% Double ended controls.

% Electrical interlocking of air -inlet
and isolation valves.

% Outer cover hermetically sealed.

Y Temperature range 0°-300°C or
equivalent F.

% Temperature Control:
Normal 4.73°C.
Special +I1C

% Internal Spacing 7in. x 8in. x [8in.
(can be altered to special require-
ments).

% VYacuum Range: To 10-4.

% Respective Vacuum Gauges incor-
porated.

% Automatic air inlet valve on Backing These photographs :how how a
complete sequen-e of production

PumP. can be o-ganised withou* ex-
% Visual Indicators and fuses on all posure to atmosphere, by means
switches of our Ovens.

% Flanged for fitting into Dry Box.

\‘Q\CWL‘(( (Back iew)

We design and manufacture Ovens to Customers’ special
requirements. Should you have any problems in this field
our Technical Department is always willing to help you
solve them.

Vacuum Ovens with temperatures of up to 600°C are also
manufactured by us on similar lines but with Sectional
Heating and Water-Cooled Ends.

VACWELL ENGINEERING CO. LTD.

WILLOW LANE * MITCHAM - SURREY PHONEbNu:::v)amBZH
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we can get
you out of a

rectifier problem

We, that’s the M-O Valve Co. Ltd., have spent over
40 years bottling up hard valves, soft valves, tough
going-aloft valves, standard valves, valves to
government specs . . . S0 we know how you feel in'there.
But we’re used to it, because now we’ve acquired a rare
collective know-how that can beat most valve
problems. And of course, it’s backed by the brilliant
research, progressive development and flexible
production you’d expect us to have. Next time you’re ]
enveloped in a valve problem, let us know—if we
haven’t a ready-made type for you, we’ll see if we can

make you one to measure.

€Tpect, ¢
€ight,

VAcuyy
Typ
outline, (, — Too many even to giye
Quality, 450 ¢to 2as;é§ull-waver high vOltage fau -
b s Specy
Let us jenpy, wha Vrms,) al

t types . =
N8 You full Gegy s You're interesteq i, and we'y

.9(‘56’ valves are obtainable from
THE M-O VALVE CO. LTD

BROOK GREEN * HAMMERSMITH - LONDON W.6

A subsldiary of the General Electric Co. Ltd

—

DECEMBER, 1959
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Bellows
technology

41

The Drayton catalogue gives full
technical information on the physical and
mechanical properties of Hydroflex seamless Metal
Bellows. Separate sections are devoted to typical designs,
the soldering of assemblies and the prediction of

life under various operating conditions. Your copy

is available on application to Dept. WW

HYDROFLEX

seamless Metal Bellows

B26
DRAYTON REGULATOR & INSTRUMENT CO. LTD., WEST DRAYTON, MIDDX. West Drayton 4012
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REPRODUCERS AND AMPLIFIERS LTD.
WOLVERHAMPTON - ENGLAND

TELEPHONE - 22241/2/3]4 CABLES: AUD!O
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CAMBRIDGE

Centre of
Scientific Research

BT re (| == 8

v

BT 7 ,ﬂ/‘

Henry Cavendish

L8 Born in France in 1731, Henry
\ Cavendish entered Peterhouse, the

\| { oldest of the Cambridge Colleges, in
By 1749. He left without taking a degree
I' i) and devoted the rest of his hfe to
: ' \ Science. Painfully shy, Cavendish
5 / never explojted any of his Scientific
! discoveries, many of which were not

even published in his lifetime; but.
the name of this great Scientist was
commemorated in the Cavendish
Laboratory. set up in Cambndge
> just over sixty years after his death.
Pye is fortunate to have been closely
associated throughout its own history
; with this great centre of Sciennfic
research, which has been recognised
Q for many centuries as the home of new
3 ideas. The Scientists and craftsmen
at Pye have always drawn great
/ inspiration from this background.
At the same time. they are proud of
their own ccntribution o the Science

ol electronics.

%Z’Z,f/? .
;g// #

ovasse

I
l@ Pye Limited of Cambridge England
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W1 97 — a unique, vibration and acceleration

resistant capacitor

Capacitance

WF £.25%

List
Number

Joint Service
Cat. No.

Style
Patt. Size
Ref.

200 volts

B5000KZ
B5010KZ
B5020KZ
B5030KZ
B5040KZ

D.C. Working

5910-99-011-9827
5910-99-011-9830
5910-99-011-9833
5910-99-011-9836
5910-99-011-9839

CPM4-G
CPM4-H
CPM4-)

CPM4-K
CPM4-N

250 voits

B5050KZ
B5060KZ
B5070KZ
BS080KZ
B5090KZ
B5100KZ

D.C. Working

5910-99-011-9825
5910-99-011-9828
5910-99-011-9831
5910-99-011-9834
5910-99-011-9837
5910-99-011-9840

400 volts

B5[10KZ
B5120KZ
B5130KZ
B5140KZ
B5150KZ

D.C. Working

5910-99-011-9826
5910-99-011-9829
5910-99-011-9832
5910-99-C( [-9835
5910-99-011-9838

A. H. HUNT (Capacitors) LTD.
Factories also in Essex, Surrey and North Wales

Grogd

CAPACITDRS

NS

MARK

It’s the W197 capacitor, by Hunts —
the only High Capacitance Miniature
Metallised Paper Capacitor with
Joint Services approval to Humidity
Class Hl and Temperature Category
55/100.

The special construction of Type
W197 produces a solid mass, strongly
resistant to vibration and conditions
of high acceleration. Together with
Type W97, already well proven, it
provides a capacitance range from
50pf to 2uF.

Full details freely available on request,

WANDSWORTH-LONDON -5,.W.18
Tel: VANdyke 6454

s I Y

1959

%

.
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N SR
A GOMPREHENSIVE RANGE OF

Minialire” Inslruwmenls

% DESIGNED TO HARMONISE WITH
ALL MODERN ELECTRONIC EQUIPMENT

* FIXINGS CONFORM TO ACCEPTED PRACTICE

20 30 * PRICES ARE HIGHLY COMPETITIVE

2,
whatfy,, 70
1///

ZO
Al
A\

\\ :

For utmost reliability all ‘EnGLIsH ELECTRIC’ miniature
instruments have been designed with a higher-than-normal
torque/weight ratio in combination with lower power
consumption. All types have been successfully subjected
to the following tests:

RESISTANCE TO IMPACT SHOCK OF 200g in
any plane.

VIBRATION FATIGUE TEST—two million cycles at
peak resonant frequency.

OSCILLATORY TEST—up to one million operations.

Above: 2" square moving coil voltmeter

2? 5;0

: O W \“””” 17 Y0
SPECIFICATIONS  B.S. 89-1954 and other \\\\\\\\\ ’////,///
international standard specifications, or \\\\\ . ///,/ 95,
B.S. 2011/H3 if required. RN Y

mA

TYPES

Moving coil for D.C. applications.
Rectifier moving coil for

A_F. applications.

Thermo-couple operated moving
coil for R.F. applications.

SIZES
Square: 2”, 23" and 34" nominal
scale length. )
Round: 24” and 34" nominal
scale length.

Rectangular: 5" x 6” or 3" x 4”
nominal case size.

100 200
\wtbeeng/
A / /I//// )

7 Above: 3" x 4" moving coil
" milliammeter

Left: 24" round moving coil microammeter

Over 50 standard ranges in any of the
seven case types.

Design reglsGHONSRREN.: Delivery ex stock for standard ranges

Non-standard ranges to customer’s
specification within 21 days.

Literature available on request to The ENGLISH ELECTRIC Co. Ltd., Instrument Department, Stafford.

"ENGLISH ELECTRIC

i — :
.. N
Tae ENGLISH ELECTRIC CoMPANY LIMITED, MARCONI HOUSE, STRAND, LonDON, W.C.2
Meter, Relay and Instrument Division, Stafford
WORKS: STAFFORD + PRESTON - RUGBY - BRADFORD - LIVERPOOL *+ ACCRINGTON

INS.438
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"PLUC-IN"

3000 TYPE RELAY

wWITH
TRANSPARENT

SIZE OF BASE
23 x 13" x {7

/

CAN NOW BE SUPPLIED AS FOoLLOWS & -

. | 6 CHANGE-OVERS LIGHT DUTY. 6 MAKES OR 6 BREAKS HEAVY DUTY.
ALD ARB 2 CHANGE-OVERS HEAVY DUTY AND 2 CHANGE-OVERS LIGHT DUTY.
AW, K.B, 5
ADMIRALTY TRANSISTORISED TO OPERATE AS LOW AS 3 MICRO-AMPS,
)
_ APPROVED I A.C. OPERATION FOR 6V, 12V. 24V, 50V, 110V AN" 250V A.C.
3000 & 600 TYPE RELAYS | ° DOUBLE WOUND COILS. P.T.F.E. INSULATION,
OPERATE AND DELAY UP TO 5 SECONDS.

A.D.S.RELAYS LTD

89-97, ST.JOHN STREET, CLERKENWELL,E.C.!
Telephone: CLErkenwell 3393/4/5
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SILICON h.t. power
rectifier type FsT1/4
for television
receivers

The FSTI1/4 Silicon Power
Diode has been specially
designed for domestic tele-
vision receiver H.T. power
supplies and-is of particular
interest tocircuit-designers
planning receivers with 110°
scanning, 625 line receivers
and colour television re-
ceivers. Two diodes may be
used in series to provide
capacitor smoothed H.T.,
direct from 250 volts A.C.
mains.

SenTerCel FSTI1/4 silicon
rectifiersareminiaturewire
ended devices which can be
speedily mounted to tag
panels, no heat sink being
required. Typical perform-
ance curves and design
procedure are included in
leaflet MF/109.

500 mA UP TO 50°C

400 VOLTS (P.LV.)

Important advantages of the FST1/4 silicon rectifiers are :—

LARGE POWER QUTPUT FOR SMALL SIZE @ 35 AMPS SURGE CURRENT RATING
HIGH AMBIENT TEMPERATURE OPERATION @ - NO HEAT SINK REQUIRED

HIGH OUTPUT VOLTAGE @ NO FORWARD AGEING

HIGH EFFICIENCY @ LOW COST

/|
e £

COMPONENTS

Srandard Telephones and € obles Limired

Registered Office: Connaught House, Aldwych, London, W.C.2
RECTIFIER DIVISION: EDINBURGH WAY . HARLOW . ESSEX

[
E
(o]
5




48

WIRELESS WORLD

DECEMBER, 1959

®

[TITITTTTT
<>

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-
Write for full technical

quired, ex stock and at the right price.

data, prototype samples and price schedules to:—

THE RADIO RESISTOR CO.

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

LTD.,

Do you KNOW

THAT the Sub-miniature [/30th watt unit (2) is probably the smallest

production Resistor made.

THAT almost non-inductive Resistors in cracked carbon are avallable up to

20 watts rating.

CARBON WATTS OHMIC RANGE .‘TOLERANCES:I:
!. Solid fland2 10—10M 59, and 10%,
2. Cracked 1/30—20 1 —500M 5% and 109,
3. * High Stability 1/10—3 1—50M 0.5% 1% 2% 5%
4. Variable 1 5K—2M —
5. V. High Resistance +—3 50M—1013 59, and 10%,
6. V.H.F.(Rods and Discs) 1/10—1 10—1K 194 and 29,
WIREWOUND -

4. Rheostats 4—-500 10—80K —
9. Metal Oxide =2 100—4.2M 19 2% 5%
8. Vitreous 3—500 1—150K 1% 2%, 5%,

. Cemented 1—15 1—25K 59, and 109,

* The ubiquitous blue (1%) grey (2%) “ HISTABS "

o

W
M40 o qgnnon 7
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FERRANTI
MICROWAVE FERRITE COMPONENTS
for Aircraft and Ground Radar

The Ferranti range includes:

100 kW X-Band Isolator.
3 Port X-Band Circulator.
Low Power X-Band Bench Isolator.

e

FERRANTI LTD - KINGS CROSS ROAD - DUNDEE
Tel: DUNDEE 87141

it

g
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PIN POINT

SOLDERING

ﬂllHNHNIH

a |1I I|I ||I l

v

iy i

it

| REMOTE
WITH A SIZE | CONTROL

‘040°BIT [Imm] Some people aim

. for the moon...

| we aim to solve

. your problems

, concerning
REMOTE

| CONTROL

or POWER
‘| TRANSMISSION

® Our engineering
| staff will welcome

the opportunity of
co-operating with you.

y FIRST NAME IN
1 FLEXIBLE SHAFTS

THE S. S. WHITE DENTAL

a full range of
miniature light-
weight soldering
irons from 6t0240
volts with inter-
changeable bits,
.040", 3/32", 5/32"

and 3/16" are M G. CO. (G.B.) LTD,
available, /|

Model C.240 (230-

@ Britannia Works,
240v) 29/6. St Pancras Way, London,

[

SOLDERING IRON

7-8 tdol Lane
London EC3

ANTEX It :’el MANsion

ouse 2716

R.C.8
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READ DIRECTLY

1uua

1uy

10 times previous accuracy, drift less than

-+2pv, noise less than 0.2pv!
New 425A microvolt-Ammeter

£205
delivered U.K.

Now make these difficult measurements quickly, easily

Engineering—minute dc potentials, difference voltages, nulls; resistances from
milliohms to 10 megmegohms (with external dc source). Also use with
Esterline-Angus, other recorders

Physics, Chemistry—grid, photomultiplier circuits, vacuum lon levels, thermo-
couple potentials, voltaic currents in chemicals

Medicine, Biology—voltages In living cells, plants, seeds, nerve voltages

SPECIFICATIONS

Use of a photoelectric chopper instead of a mechanical MICROVOLT-AMPLIFIER:
vibrator, insuring low noise and drift. Protection against BR R R Lt nex 10 )ee Lufullscale, 1) adey
1,000 volt momentary overloads. New probe mmlm]zmg Current: Pos. and neg. 10 uua to 3 ma full scale. I8 ranges,
. i e —— 1-3-10 sequence.
thermocoupleand triboelectriceffects. Heavyacfiltering. fnput Impedance: | megohm on voltage ranges,
| megohm to 0.33 ohms on current ranges.
Above are but a few of the reasons why the new -/4p- Accuracy: £3% full scale.
425A does the work of complex equipment arrays faster, AMPLIFIER:
4 o 5 ] Frequency Range: dc to 0,2 cps.
more simply and with 1o times previous accuracy. Pyl e
In addition to extremely small voltages and currents, e s U i a=
Model 425A measures resistances from milliohms to e i A
10 megmegohms, in conjunction with an external Data subject to change without notice
i HEWLETT-PACKARD CO.

Represented by
Get complete details today from:-

LIVINGSTON LABORATORIES LIMITED

RETCAR STREET - LONDON - N.19
Telephone: ARChway 6251
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TYPEW.3
(3 wary)

This illustration is actual size.

Y¢ Also available, the precision built
TYPE HA2500

providing exceptionally high faw
accuracy without cam correction.
Range 100 to 100,000 ohms.

Law Accuracy (Absolute) £+0.25%
or +0.10%.

Full details In Data Sheet No, 100,

WIRELESS WORLD DECEMBER, 1959

ﬁ [ntraduczng .

—— L

R A NG E

This latest addition to the Reliance range of Potentiometers has been designed
to conform with specification DEF-5121 style RVW 7 & 8 (formerly RAC.RAD)
and is fully sealed with integrally constructed moulded cover. A commercial

unsealed version, with identical characteristics is also available. Both types
can be supplied in ganged form.
BRIEF SPECIFICATION
RESISTANCE RANGES ROTATION
Linear Law A...... S to 100,000 ohms Electrical  Effective ............ 280°4+5°
o PG T ...50 to 50,000 ohms Mechanical ..ol 290°45°
Non-Inductive............ 50 to 10,000 ohms

MAXIMUM WORKING VOLTAGE
Between spindle and
track

(Ayrton Perry)

RESISTANCE TOLERANCE 1,000 V.d.c.

Standard............ over 00 ohms+ 5%

under 100 ohms+ 10%

Also available (at extra) with tolerance
to +19% and linearity to within £ 1%,

RELIANCE MANUFACTURING CO. (SOUTHWARK) LIMITED

SUTHERLAND ROAD, HJGHAM HILL, WALTHAMSTOW, LONDON, E.l17. Tel: Larkswood 1118/9

Full technical details and dimen-
sional drawings in Data Sheet No.
9 available on request.

HIGHEST SENSITIVITY IN THE WORLD

100,0

I3 STAR FEATURES

A % % % % o+ A % % % A+ A %

Supersensitive

Automatic Mechanical Overload Cut-out

Reverse Polarity Facility
Lowest current reading—0.2 uA
10 Microamps full scale

Highest current reading— (0 Amps DC

Lowest resistance reading—0.5 ohms

Highest resistance reading—200 Meg ohms self contained

Lowest voltage reading—I0 mV DC
Highest voltage reading—25 kV DC

Very Robust—suitable for everyday use
39, AC. ohms 5%)

Accuracy (29, DC.
Portability

oay ot~

Model ‘100A’
TAYLORMETER

0.

v £31.10.0
PRICE . )
Complete with tnstruction

Manual and Interchangeable test
prods and clips.
High qual-:y leather

required,
H.V. Probe for 25 KV

case, if

. £4.0.. d.
REVENSE

2500BC+ M?m

ZERO OMuMs

1000y,
2500
1oy
25 i~ i
0w,
0ausy 25vi3c

Write for full details and catalogue
TAYLOR ELECTRICAL INSTRUMENTS LTD.
MONTROSE AVENUE, SLOUGH, BUCKS. Telephone: Slough 21381
Cables: Taylins, Slough



DECEMBER, 1959

STAPLEFORD

LONDON:

WIRELESS WORLD 53

The range of Cinch *‘J” type plugs
and sockets includes 4, 8, 12 and
20 way types. Both plugs and
sockets are sultable for cable
connecting or for inter-chassis
connection as unitors.

The specially designed contacts
each have 12 resilient fingers which
engage with the corresponding plug
blade, resulting in- high electrical
efficiency matched by consistent -
smoothness of operation.

S

!

Plug and Socket complete with shell

0

* NOTTINGHAM

197 Great Portland Street, W.1. Langham 3253/4/5

éi‘. "
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ROTARY SWITCHES

miniature
by

ARDENTE ACOUSTIC LABORATORIES LTD.
8-12 MINERVA ROAD - LONDON ° N.W.i0

Phone: ELGAR 3923 (6 lines) Telegrams: HAILER, LONDON

¢ full technical data
upon request

‘ OUR RANGE OF PRODUCTS IS
THE WORD M B(\|[~Q IS THE REGISTERED {50 GreaT THAT WE Now
L/

TRADE MARK HAVE TO REQUEST THE AMOUNT

OF I}4d. FOR OUR GENERAL

OF DENCO (CLACTON) LIMITED CATALOGUE AND TO SAVE YOU
IT IS ALSO A GUARANTEE OF POSTAL ORDER  POUNDAGE

WORKMANSHIP & TECHNICAL PERFORMANCE ICI’Z:RIGNE sxfwP?.EQUEST e

L.E

o— IC’UZLSG\ > LOUDSPEAKER DIVIDER

FROM
oureur SR NETWORK COILS
FORMER L ¢ SP:.AFD'(ER Two types are available:

o 1t o LDN.1 for 3 ohm speakers. Price 7/6 each.

LDN.2 for 15 ohm speakers. Price 10/- each.

FOR 3 OHM SPEAKERS LDN.{ In both cases the cross-over frequency is 2.5 kcfs
L= 0-{35mH. C= 30uF and with the constant resistance circuit recommended,

the attenuation beyond the cross-over frequency will
FOR 15 OHM SPEAKERS LDN.2 | be 12 dbs per octave.

a Q-

L=0675mH. €= 6F | | QUDSPEAKER DIVIDER NETWORKS
Loudspeakers designed to reproduce the whole

audio range are usually very expensive and results comparable with much more expensive units can be achieved by the use of

two normal loudspeakers. One is used to reproduce the lower frequencies, the other caters for the higher frequencies where

the response of the larger unit will have fallen off. It is clearly necessary to include a frequency dividing network between the

speakers and output transformer in order to distribute the low and high frequencies to the appropriate speaker.

The frequency at which the cross-over takes place may lie between 800 c.p.s. and 5 kc/s depending upon the relative per-
formance of the two loudspeakers used. A reasonable compromise which will suit most ‘pairs consisting of an 8in. to 12in.
unit and a 2}in. to 6in. unit, is 2.5 kc/s.

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

D E N C O (C L A CT O N) LT D., (DEPT. W.W.) 357/9 OLD RD., CLACTON-ON-SEA, ESSEX
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LEWIS have the CABINET

AND THE

FINEST

This elegant cabinet is
available in veneered fig-
ured walnut and polished
to a high gloss in a
medium  shade, Gold
embellishments are an
attractive feature of the
design. %in. block legs are
normally fitted. A three
shding door system pro-
vides ample storage room
for tapes etc.

We can offer a very wide
range of hi-fi and stereo-
phonic equipment to fit
this cabinet ond any
equipment purchased from

THE GROSVENOR us will be fitted and
Price £19.19.0

THE SAVOY
Price £10.19.6

LEWIS

wired free of charge,

This beautifully designed Con-
temporary Cabinet can be
supplied in Oak, Walnut, or
Mahogany VYeneer and has @
waxed semi-matt finish.

This cabinet can be fitted with
any of the latest Hi-Fi units.

THE CONTEMPORARY
Price £11.15.0

The Savoy is available in
Walnut Veneer in medium
colour with a high gloss finish.
It has a sitk covered baffle
large enough to eccommodate
a 12in speaker and tweeter,
The left hand compartment has
a generous sized motor-board
with a shelf above, both being
covered by a sliding glass door.

120 GREEN LANES, PALMERS GREEN, LONDON, N.I3

(Near The Cock Tavern)
Telephone : BOWes Park 1155/6

for YOU!

EQUIPMENT TOO

THE BUREAU

3 Walnut £16.16.0
Natural Oak £18.18.0

This popular bureau cabinet is veneered with the finest selected
Walnut and beautifully polished in @ medium shode. Designed
to accommodate almost any of the many units we have ovail-
able and to give generous storage compartments.

THE CONTINENTAL
Price £29.10.0

This elegant Cabinet is the finest in our range designed in
the continental style. Solidly constructed and finished in oak,
walnut or mahagany veneers, (Dork, medium or light, high
gloss or satin finish available).

o TWO NEW LEWIS CATALOGUES:-

<9 * The Cabinet Catalogue
Q% The Equipment Comparator
Catalogue
(Designed to assist your choice of cabinet and
equipment).

Please send me details of your two new catalogues.

Address

BLOCK CAPITALS PLEASE
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your press tool costs

HUNTON

! ( g UNIVERSAL BOLSTER OUTFIT

In addition to the range of Punches and Dies
1in. 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 Qutfit. lllustrated
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.|

HUNTON LTD.

Phoenix Works,
114-116, Euston Road, London, N.W.I
Telephone: Telegrams:
EUSton 1477 (3 lines) Untonexh, London
MAIN DISTRIBUTORS FOR LANCASHIRE,
YORKSHIRE AND CHESHIRE

JAS. H. VICKERY & CO. LTD.
2l Bradshaw Street, Manchester, 4

Telephone: Blackfriars 3221. Telegrams: Vickery, Manchester

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.

FIST MICROPHONE

Moulded in" Nylon, this atcractively
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 Raceiver.
For use on Mobile Radio, Walkie-Talkie,
Police Motor-Cycle Wireless, etc.

UNIVERSAL HANDSET

Moulded in Propionate-—one of the
toughest plastic materials ever pro-
duced, this beautifully styled, robust
and lightweight Instrumentis designed
to accommodate any known Trans-
mitter 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 . G. Brown Headsets with Throat Microphone; Transmitter Insets; Receiver Insets;
products sent on request. Hospital Headphones and Pillowphones; High Fidelity Headphones.

SHAKESPEARE STREET e WATFORD ¢ HERTS

LTD.

Teleshona Wat/ord 27241
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The Silicon Diode shown
bove is actual size.

for MINIATURIZED Circuitry

SPECIAL FEATURES

@ AUTOMATIC WIRING TECHNIQUES @ HIGH POWER TO SIZE RATIO

@ HIGH TEMPERATURE OPERATION @ HIGH FORWARD CONDUCTANCE
@ HIGH RECTIFICATION EFFICIENCY @ RUGGEDISED CONSTRUCTION
Ferranti Miniaturized Circuit Diodes are designed for automatic wiring
techniques. These diodes, in addition to being run at wmaximum ratings for
forty-elght hours, are rigorously tested to satisfy the fo'llowlng conditions :

Vibration Grade | (Aero Engines)
Shock > 500 g.
Humidity Class HI

Temperature Range —70°C to + 135°C.
P.LV. Range 50-400 Voles : Max. Mean Rectificd Current 500mA

FERRANTILTD*GEM MILL - CHADDERTON * OLDHAM * LANCS * Tei: main 6661

LONDON OFFICE: KERN HOUSE, 36, KINGSWAY, W.C.2. Telephone: TEMple Bar 6666

FERRANTI

SILICON

SEMICONDUCTOR
DEVICES

FE 194
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LIST No 70 § BIT LIVE
v
THE tool for Electronic Circuits s
= | TEREO

— MONO

(Regd. Trade Mark)

Soldering Equipment

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

SUPPLIED IN ALL
VOLT RANGES

String Trio playing in direct comparison with E.M.I. recording
! in the Colston Hall, Bristol, 9th October, 1959.

"LOchL?’:e i e At this lecture demonstration given by G. A.
FREM STOCK ] - Briggs the audience was able to compare both
stereo and mono recordings with live per-

formances. A show of hands indlcated a
majority preference for stereo,

SFB/3s were used to reproduce the voice of
Harold Blackburn, principal bass with Sadler’s
Wells.
For the string trio, two pairs of multi-speaker
systems were used, each employing the
WI5/FS mounted in a 9 cu. ft. sandfilled reflex
enclosure.
Richard Hawkins writing in the *‘ Bristol
Evening Post,”’ Saturday, October [0th,
says:
‘*. .. an excellent reproduction on tape of Mr.
Harold Blackburn's fine bass voice . . .”’

** What wis delightful was the loudspeakers’
handling of the extreme wide variety of tone colour

i

(S
.
-
=
[ =
T

e
-

Lag Wutlhe0s e 3160 1

LVERTE

HLLUSTRATED ACTUAL SIZE

Electrical standards approved in all
lealing countries

Catalogues of the Adco'a patented
and registered design soldering
equipment on request from

Head Office. Sales and Service

ADCOLA
PRODUCTS LTD.
GAUDEN ROAD

CLAPHAM HIGH ST.
LONDON, S.W.4

Telephones ‘e
MACaulay 4272 and 3101

produced during the evening, and their consistently
musical tone, particularly kind to strings, which
have not always recorded so well since the L.P.
era.”

EQUIPMENT USED
QUAD amplifiers CONNOISSEUR turntable
ORTOFON C mono pickups DECCA stereo
AMPEX 351/2P tape recorder
WHARFEDALE speakers

e | \Wharfedale

l Grams:

‘Wharfdel,” | WIRELESS WORKS LTD
Idle Bradford | IDLE BRADFORD YORKS
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conzacr.., MIETHODS
LTD (65065

( OF STEVENAGE )
ELECTRICAL COMPONENTS & CONTROL EQUIPMENT

An extensive range of standard products,

For illustratcd including Reiays, Low-inertia Motors, Thermostats
technical data and Thermometers, always available for prompt delivery
write or phone:

SPECIAL TYPES DESIGNED TO SUIT YOUR NEEDS

: Stevenage 2110-7

ELECTRO METHODS LTD. General Products Division, CAXTON WAY, STEVENAGE, HERTS. Phone
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e : NDON’S ® "UNER3 §: ¢
OMOTORS 08 NORTH LO 4 Acoustical = Quad  FM. . g17 8
""" . Armstrong ST3 AM d oo
Collaro 4TE200 Motar only 18 8 I ® I Dulel FMT/2 (3eif-Powered) . .. 1917 6
Collaro 4T200 with Tx88 Pick 13 0 Duici P.M. (Seli-Poswered) .......... . 181311
Connolsseur Type B ... oo ggig o CENTRE Dulst HiT/2 AN, FM (Seit-Powered) . 23 15 8
Gcranll30TgsithiBivobo ... - 2318 4 A selection from our extensive stock available asoni e e UG o e
* Jazon J.T.V. Tuner ...... 3 25 7 3
Garrard 4HF/GCS(H) ... - 8 for immediate delivery Rogers F.M. (Seli-Powered) .. 2410 3
15 8 Rogers Switched F.M. Unit ... 156 110
8 ©® AMPLIFIERS
Armstrong Mark IT and Pre-Amp ...... 32 0 0
20 1 Dulei DPA10O and Control Unit. .. 1515 0
10 0 Dulel DPA10 and Pre-Amp .. 1919 0
12 6 EAR.TripleFour .................... 1111 0O
18 0 Leak TL12 Plus and * Point One * Pre-
% g P E I A L I s s ' ) s
Philips AG2009 010 0 I m 3413 ©
Many also available in Cabinets. %ﬂ&d Mark I and Pre-Amp %7 1(O) 8
ogers ** Cadet " and Control Unit =
@STEREO AMPLIFIERS Goo DS DESPATCHED BY Rogers “* Junior ** and Mark IT Unit ... 28 0 O
Avantlc SPAII combined amp and pre- e @ RETURN ®LOUDSPEAKERS
.............................. B.J. " Top C~ Tweeter ................
Bl ‘Siero 2% redmo wih 8pid - § CARRIAGE FREE! PACKING FREE! E.A.R. Trio Speaker Gonsole .11 1818
n power plifier ... . ..., G.E.C. Metal Cone 8in. ........
Dulci Bteres Elght Pre-amp Gnid with bws INSURED FREE! (U.K. & B.F.0.) e cncoi i
DPA10 Ampliflers .., ............... Good: iette 8in, . I
Leak Sterco 20 Amp with Point One OVERSEAS ORDERS SENT FREE OF PUR- amﬂ?ﬁ ::;'o‘; é“)" 1B }
Stereo Pre-Amp .................... 51 9 © CHASE TAX AND SHIPPED PROMPTLY AT Goodmans Axlom 300, 12in. 11
Pamphonic Stereo 3000 ................ 3110 © MINIMUM COST Quad Electrostatic Speaker .. 52 0 0
Quad 22 Control Unit with two Mark IT Rogers ** 1284 ** 5-way speaker 28 10 0O
70 0 0 T.8.L. Tweeter LPHA5 _.... 17
3710 o © Customers selected equipment expertly -W.B. Btentorian 8in. HF812 19
assembled at moderate cost. RE S entarinn ST RETG 8 10
W.B. 8tentorian HF912 . .....
All amps and pre-amps available separate?y2 NS gg ;; V,J 13:"' g:g}% % 2
= g -B. Stentorian 10in. oo
WE EXPORT TO U.S.A. & CANADA W.B. Tweeter T10 . ........ o
OCABINETS, SPEAKERS AND EQUIPMENT 2810 © Leak TL12 Plus Amp with Varisiope 111 Wharfedale 8/145., ... ...... 19 1
W B, Preiude Reflex cabinet 1111 0 $102.25 (or £36.8.0) Q::::d‘::: g:s:: gi’h.l'A.L Be % 1
W.B. Prelude Reflex cnr. cahinet 1010 0 INSURED & CARR. PAID Wharfedale Bronze 10FSB. . 1]
W.B, Prelude HI-Fi table cabinet 919 6 Special quotations for other countries Whariedale Golden 10FSB. . . 1
W.B. Prelude Hi-Fi Console ........ 1313 0 Wharfedale Coaxfal 12 ................ 25 0 0
W.B. Senfor Reflex corner Console .. . 1111 o ~- Wharfedale Baffle 3-speaker Unit SF/B3 39 10 0
::; g, CP;dee M.;Jlor th4 (133 lg (0) .bTAl(’}E (I;‘ECO‘?DERS AgD DEChst . All makes of crossover units available
b umn cabinet ...... v Grundis . Vortexion . Ferrograph . Brenell . Wyndsor q
Wharfedate Cotumn 8 cabmet 2115 O Bound . Eﬁubethan . Verdik . Dulci . Harting . Wearite, ®MICROPHONES by Acos, Cadenza Collaro, Film Indust-

Record Housing “ Nordyk ™ A'li .types ete., ete. ries, Grampian, Lustraphone, Reslo, Tannoy.
.PIGKUPg STEREO AND MONAURAL by Acos, “COMPARATOR’” DEMONSTRATIONS

Collaro, Connoisseur, Decca, Garrard,

R.,
ok, solarog P, Bosee, Tuaner, noiiod R @il @ GOODWIN HIRE PURCHASE AVAILABLE

Hours: Monday to Saturday 9—6 p.m. (SALES) LTD Callers note : We are 200 yards from Wood
(Thursdays 9-1 p.m.) 2 2 Green Underground Station.

Dept. W.3., 7, THE BROADWAY, WOOD GREEN, LONDON N.22  Tel. : BOWes Park 0077/8

R.F. BRIDGE
O ) » .
* frequency range: 15 Kc/s to 15 Mc/s
* measures in 5 directly calibrated ranges
’ R......... 10 ohms to 10 megohms
v C 0.0! pf to 25,000 pf

TYPE LE 300 L......... 0.5zH to 100 mH
G......... 0-100 mmhos
X......... 4 ohms-1 megohm

As admittances to an accuracy of 1% over the major part
of measurement range.

Also :-

measures any three terminal network. Adaptors, avail-
able shortly, will enable most transistor parameters tc
be measured.

PRICE £ 1 20 QUICK DELIVERY

Send for detailed leaflet

Hatfield Instruments Ltd. Crawley Road, Horsham, Sussex.

Horsham 3232-3
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ediate delivery

e N S AR

£
¥ Simet-AS” type Silicon Rectifiers

‘[._.5‘ 3 and this isn't all. -
- Simet “AS ” type Silicon Rectifiers cost
less than Seleaium ggﬂv-valve types for a
atfons, operate at higher
PéRatusts than both Selenium or
f-"_.,.m"""" Germanium (up to 150 C), do not age,
- and show savings in weight, bulk
and total cost.
The range is extended to 800 P.LV.
Engineers ard Designers who would like
— to know more are invited to write for
_complete data . . . and . . . deliveries,
= remember, are immediate.

b 4
i

S

THE PLESSEY COMPANY LIMITED

Chenncal & Metollurgreal Division

WOODBURCOTE WAY, TOWCESTER, NORTHANTS
Telephone: TOWCESTER 312-6 Telegrams: Plessey Telex. Towcester
Qverseas Sojes Orgarisavon :

PLESSEY INTERNATIONAL LTD

: ILFORD, ESSEX. ENGLAND

Telephore: ILFORD 3043 Overseps Telegrams: Plessinter, Telex, tiford
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m WIRELESS & TELEVISION CO, LTD., WARLTERS RD., LONDON, N.7.
Telephone : NORth 3213. The name ARMSTRONG is our registered trade mark.
A.10 Mk. Il Amplifier and Control Unit £32.0.0.

The A.10 Mk. II is established in the topmost rank of high-fidelity
amplifiers. Generous in design and flexible in control, it provides the
ideal basis for a complete high-fidelity system. The amplifier
(£21/10/-) and Control Unit (£10/10/-) are available separately and if a
stereo system is required two amplifiers should be used with our new
PCU27 Stereo Pre-amplifier Control Unit (£26/10/-).

10 watts rated output, 20 watts peak @ Frequency Response 15-30,000 c.p.s. within
1dB @ Distortion less than 0.1% @ Hum level better than 80dB down @ 28dB
Negative feedback @ Sensitivity (Gram input A) 8 mV for 10 watts output @ Spare
power supplies 320 v, 45 mA; 6.3v. 2 a. @ Valves: Control Unit ECC83, EF86.
A nplifier GZ34, ECC85, EF86, 2 x EL34’s @ Pre-set pick-up matching selector,
4 positions @ Filter switch, 6 positions @ Equaliser switch, 6 positions @ Separate
wide range bass and treble tone controls @ Tape recording output socket @ Pick-up,

radio, tape and microphone inputs.
FM61 VHF TUNER 20 GNS,

Post this coupon or write for descriptive litera~
ture and details of Home Trial facilities, Hire
Purchase Terms and Guarantee or call at our
Holloway Showroom for full, unhurried
demonstration and professional advice on your
installation. Open 9-6 weekdays and 9-5

A sensitive high-fidelity tuner, de-
signed to match the A.10 Mk. II
Amplifier and Control Unit in size,
style and performance but which can
also be used with viitnally any
amplifier, radio receiver or tape

Saturdays. recorder. The A.10 Mk. II provides
power supplies for the FM61, but a
separate power pack (£2/19/6) is
NAME .. ... .. ... .o available ifrequired.
ADDRESS ... .. ...................... Full VHF Band (87-108 Mc/s) @ Automatic Frequency Control @ Cathode follower output

@ Variable output matching control @ Dual sensitivity tuning indicator,

An audio input on the back of the tuner enables any audio signal to be fed into it and this signal fs
automatically connected to the audio output lead when the FM61 is switched off.

High quality material and dimen-
sional precision are attributes of
Bullers die-pressed products.
Prompt delivery at competitive
prices.

Bulle1's ceramics

FOR INDUSTRY

We specialise in the manufacture of —PORCELAIN FREQUELEX
for general insulation for high-frequency insulation
REFRACTORIES PERMALEX & TEMPLEX
for high-temperature insulation for capacitors

BULLERS LIMITED

MILTON - STOKE-ON-TRENT * STAFFS

Phone: Stoke-on-Trent 543.1 (5 lines) * Telegrams & Cables: Bullers, Stoke-on-Trent
{ronworks : TIPTON, STAFFS London Office : 6 LAURENCE POUNTNEY HILL, E.C 4
Phone : Tipton 169} Phone : MANsion House 997}

— e
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the magnetic recording
tape with the highest
technical standards

* High sensitivity

* Low noise level

* Low ‘print through’ factor
* Anti-static

* Freedom from curl
and stretch

s

e
8 GENERAL LONG
PURPOSE PLAY
Type e si Length Price in w'i:l::::n
No. e 128 approx. | EMICASE EMICASE
88/3 3 dia. 175° = 76
903 || |3 dia 250° - 9 6
88/3N ¢ 34" dia. | 175 = 76
99/3N 3}" dia. | 2507 - 9 6
88/6 } izl 5 dia. 600 | £1 3 6| £1 1 0
99/9 5° dia. 850 | £110 6 | £1 8 ©
88/9 }“Contlnental" 5{-dia. | 850° | £110 6| £1 8 0
99/12 5" dia. | 1200° | £1 17 6 | £115 0
88/12 },,Standard,, 7 dia. | 1200° | £117 6 | £115 0 |
99/18 7-dia. | 1800° | £212 6| £210 O
BBI18 [\ o oo iomar| BY dia. | 1750° — £217 6
99/24 84" dia. | 2400° = £312 6
J2Emicase

now available separately

the polystyrene container that solves tape
storage problems, protects spools {from dust
and allows easy identification

of leader tapes.

E-M.-1] SALES & SERVICE LTD
‘ (Recording Materials Division)

HAYES . MIDDLESEX
Tel: SOUthall 2488

1’ -4s. 0d; 53" - 3s. 6d; 5" - 3s. 6d.

€S/ R4S
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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 ar 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.
and efficient.

Service is quick

nders
Mctromics

103 Hampstead Road, Londoa, N.-W.1 * Tel.: EUSton 1639
Contractors to G.P.O. and Government Departments
DGI/MOS approved
Meters, Electronic & Test eauinment to individual speciﬁ'cations

DECEMBER, 1959
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GOOD MEASURE . . .

“TAILOR - MADE” or standard model,
E.M.G. instruments are designed, specified
and constructed to give good value for money.
When we build an instrument, as we often do,
specially to meet a customer’s requirements
and possibly in his own cabinet, every com-
ponent, made by us or by others, is weighed in
the balance—its suitability for the purpose
against its price; all points of arrangement and
lay-out. are similarly pondered—the amenity
they offer against the cost of carrying them out.

it

(R

Similarly the specifications of our standard
instruments are kept under constant review to
ensure that each component can still hold its
place against any new products that may have
appeared.

8l

IHH

‘“ Designed regardless of price ” may sound
an imposing slogan at first but it does not really
make sense. To us it sounds like designing
‘“ without due care and attention —attention
to the customer’s interests. There is no future
in that, and it is not an example of professional
competence. The function of skill and know-
ledge in design is to produce an end product
of the highest quality by the most economical
means. We in this company have never been
afraid of high prices, nor is our most modest
product the cheapest that you can buy. But
where we draw up an expensive specification
we must be satisfied that the customer gets
something that he could not possibly get at a
lower price, and when we reject a cheap specifi-
cation we do it because we know why and how
it must prove unsatisfactory.

i

li

i

We love to make a superb and necessarily
costly instrument better than anything—but
we also regard a request for a useful and accept-
able instrument at a closely limited figure as
a legitimate challenge to our ingenuity and
skill.

We do not advertise our products on a very
wide scale, and our business has mostly been
built up by recommendation. We hope and
believe that our attitude to design has some-
thing to do with this.

g E . M . G- [

HANDMADE GRAMOPHONES LTD.

6 NEWMAN STREET -

Il

fHHIE

T

U

LONDON Ww.I MUSEUM 9971



DECEMBER, 1959 WIRELESS WORLD 65

| What's this
“true depth
| reprotuction

husiness ?

It’s the nearest we can get to describing
the difference DULCI equipment makes
to your listening pleasure. We know it’s
true—but we don’t expect you to believe
us—trust the evidence of your ears.
Have a chat with your local DULCI
dealer and hear DULCI in action for
yourself. He has been carefully chosen
because he, too, is an enthusiast who
knows your problems—and can help
you solve them. Ask him about the price
at the same time—we’re not giving them
away but you won’t get better equipment
for the price anywhere. You see, we
started DULCI PRODUCTS in the
belief that there were people—you,
perhaps—who can’t afford to pay the
earth for sound reproduction equipment,
yet are too knowledgeable to put up with
second-rate stuff. How right we werel
We try to take as much care over
designing and making the equipment we
sell to you, as we do over our own

ersonal Hi-Fi and Stereo set—for we are
ucky enough to be enthusiasts ourselves
who take a genuine pride and pleasure
in our job.

We are not going to insult your

intelligence by trying to sell you individual
units through this advertisement alone.

‘“STEREO EIGHT”
Twin Channel
Pre-amplifier

These brief details of some of our lines, 1 3 " “ STEREO TWO”
will, we hope, whet your appetite. If k Twin Channel
ou are interested in one or more of these — Pre-ampliffer

items, fill in the coupon. We will send
you fuller details and the name of

your nearest DULCI dealer. Please send me fuller information on DULGI

MOND_ .\ LIFIERS 3 TUNERS (3 RADIOGRAM CHASSIS OO

STEREQ
TAPEUNITS T -evevenniennnne e d

Write for illustrated Brochure
LEE PRODUCTS (GREAT BRITAIN) LTD. . x
Elpico House, Longford Street, London, N.W.1 (BLOCK CAPITALS PLEASE—IT'S QUICKER })

Tel: EUSton 5754




66 WIRELESS WORLD DECEMBER, 1959

We are alYouk service xv ]
A FULL RANGE OF EQUIPMENT FOR
COMMIUNAL AERIAL SYSTEMS

A

FROM A SINGLE BLOCK OF FLATS.. , .. TO A COMPLETE TOWN

Teleng experience is at your Service in planning TV/FM Relay Systems to meet ALL situations.
Teleng equipment—from a single unit to a complete installation—is available for systems
giving extensibility in any number of channels and area coverage.

Write, sending us your problems and ask for lists:
“W.T." series for urban area coverage. “ U’ series Yor concise estates of houses or flats

TELENG LIMITED

“TELENG WORKS,” CHURCH ROAD, HAROLD WOOD, ROMFORD, ESSEX
Tel.: Ingrebourne 42901

CHAPMAN  GOODMANS “Q-MAX' SHEET

The most advanced twin-cone High
Fidellty loudspeaker yet produced,
incorporating new developments
which not only reduce distortion to
a very low level, but also provide a

smoother and more extended response than ever before ROUND' SQUARE
achieved in this type of Unle. PRICE £11/5/9. and RECTANGULAR
, The easiest and quickest way of punching
FM 95 AM{FM TUNER “ 0-MAX " : | boles in SHEET METAL.

PRICE £27/2/6 inc. P.T. MODEL G.D.0.—2 LATEST ADDITIONS

Provides first-class drift free F.M. re- GRID DIP ;:I/;g:: xsqlu;I?Zlnrec: ................ 2375//6-
ception, and excellent reception of the OSCILLATOR List of Sizes and Prices on Application.

more powerful continental stations on
M. & L. wavebands.

is an ideal instrument for
the determination of tuned
circuit resonant frequency,
tuning transmitters with-
out application of power,

for the determination of
coil mutual and stray in-
ductances and both fixed MINIATURE MULTI-WAY
and stray capacitances.
Covers |.5 to 300 Mc/s. in - PLUGS' SOCKETS
IN STOCK eight ranges. »'%'_‘ & COVERS
= ¥ <

PRICE 15 gns. complete.

SOLE LONDON
DISTRIBUTORS OF

ELCOM

ACOUSTICAL ‘““QUAD 22"
CHAPMAN STEREO 305

| - ]
LEAK * POINT ONE ' STEREO Y J
PYE HS20 STEREO
etc., etc.
-

4C-page FULLY ILLUSTRATED CATA-

LOGUE of Electronic and Hi-Fi Stereo 2 way 6/6; 4 way §/-
and Monaural Equipment 6d. POST ||25 HIGH HOLBORN, LONDON, W.C.I 6 way 9/7; 8 way 10/10
FREE. Telephone : HOLborn 6231-2 also 12, 18, 24 and 33 way.

{(OPPOSITE CHANCERY LANE) {Reductions for quantities)
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The Pye Teleciné Equipment is designed to
give studio-quality transmissions of 16 mm
and 35 mm sound film and standard trans-
parencies. It will handle a wide variation of
film density and gives excellent mono-
chrome rendition of colour films. Push-
button starting and stopping is provided on
projectors and at control position, with
optional facilities for interlocking projector
mechanisms. A special pick-up tube, the
Staticon 935, has been developed for use
with this equipment, but the camera has
been so constructed that alternative tubes
may also be used. Scanning equipment and
suitable projectors are available for the
various television systems.

QA

T\

PYE LIMITED - SALES DEPARTMENT

WIRELESS WORLD 67

Staticon Telecineé Equipment

As supplied to leading Television Stations

Complete teleciné installation comprises camera_unit,
control desk, 35 mm and 16 mm sound film projectors
and slide projector:

Mudltiplexed operation with facilities for up to

3 image sources.

Single switch for positive or negative film .
reproduction, automatic change of gamma correction
being applied in each case.

Infra-red filter in lamphouse permits still frame
operation.

Both optical and magnetic type sound heads fitted to
standard 16 mm projector mechanism.

Spectally developed Staticon tube with low contrast law
approximating to ideal value for the reproduction of

Ims, a minimum degree of amplifier correction to the
transfer characteristic being required.

TELEVISION TRANSMISSION DIVISION - CAMBRIDGE
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“What the PEOPLE say

The sensational STEREOPHONER has met with an enthuslastic
reception from musiclans and audio enthuslasts. Extracts from a
few of their unsolicited letters are given—the originals can of course
be inspected at our Offices.

Send for your
Stereophoner
NOW  (delivery
from stock) or
order C.O.D. (2/-
extra, U.K. only)
or order through
your local Radio
Dealer or send for
illustrated litera-
ture and reviews.
Demonstrations
by appointment,
SATISFACTION
GUARANTEED.

STEREOPHONER

... gives all the realism and
presence of stereo sound
FROM ANY MONAURAL
SOURCE . . . HI-FI AMPLI-
FIER, TAPE RECORDER,
RADIO —RADIOGRAM.
Satisfaction guaranteed.

riceoy 5B:19:6

Plus nostage 2/6

Overseas £5 : 10 :0 or $16

Post paid

We can supply direct by post to all
parts of the world.

. The general effect is to really bring the performers
r:ght into the room in @ most exciting manner and in a
way I have never experienced before.

“ Listening either to radio or gramophone wirthout this
apparatus is now wnthinkable in my household as the

TRADE ENQUIRIES INVITED.

NORTHERN RADIO SERVICES

11, King’s College Road, Swiss Cottage, N.W.3. Telephone: PRimrose 3314

performance by the old methods now seems absolutely flat and life-
less after using the * Stereophoner.’

“ Words must fail in trymg 10 de:cribe re.mlts, however, and I
can only conclude by saying they are * amazing .

“ . The results are really excellent. . Would you also
let me have the various brochures that dyou have about this as
another of my friends is very intereste

“. .« I am delighted wnh the results obtained from using the

‘ Symphony Stereophoner’ on mv own équipment, and have
decided 10 buy another for use in connection with a mu:zc group I
am responsible for organising at the local Y.M.C.A

... 1 have now given this instrument what I consider to be a
fair test, by playing some very early LP records, and 1 must
admn lha! 1 was somewhat startled at the difference the ‘ Stereo-
honer * makes. My first impression was that a film had been
ifted from the surface of the record. The high soprano notes
of artists such as Madame Callas and Madame Tebaldi came
out with ringing clarity, whilst with the deep buss motes a
vibration was fr:lt within the room itself. Truly, a remarkable
tittle instrument.”
“ 1 must say that I am highly pleased with the u.mlts 1
shall cer:amly broadeast the claims of your ¢ Stereophoner.”’ It
certainly does all xt claims to do and the results are truly astonish-
ing. There is no * hole in the middle —and it excels everything
I’ve heard from what they call * true stereo” (with its two amplx-
fiers, two speakers and stereo pickup). The * Stereophoner ® gives
one stereo for a fraction of the cost.”

... It is an amazing little box of tricks and I am delighted
with the results. My ‘hook-up’ (as 1 told you) was very
efficient before—now, with this addition it is all that one could
desire and the reproduction from radio, tape and records really
excellent, I must admit I was a bit sceptical but your advertise-
ment is justified by the efficiency of tge magic box !

% I must say that I am very pleased with its effects. i cer-
lamly gives depth and one cannot Dm-pomt the emission of sound
as coming from one speaker or the other.”

A friend of mine recently purchased one and is astounded
at the improvement in the quahty of the sound from both his
tape recorder and record player.”

6 WAY

miniature mains

voltage selector d
Type BMVS/6

STANDARD BY9A (NOVAL) VALVEHOLDER WITH 2-PIN

CAPTIVE PLUG.

UP TO 6 TAPPING POSITIONS.

MARKING TO CUSTOMERS’ REQUIREMENTS.

Send for full details to ;=

THE McMURDO INSTRUMENT COMPANY LIMITED, ASHTEAD, SURREY. Tel : ASHTEAD 3401

5047
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Magnetonband
PE tapes

on pre-stressed
polyester base
for sound-true
recording

Excellent Mechanical Properties
And Outstanding Electro-
Magnetic Characterislics

AGFA PE 31.LONG PLAY - AGFA PE 41 DOUBLE PLAY

IT'S A FACT. Agfa, with over half a century of ex-
perience in sensitised film-coating technique, have
produced a thin coating for their polyester PE tapes
withan absolute uniformity of thickness throughout.
Sound Engineers in many leading European broad-
casting stations and film units use Agfa PE Magneton
tapes for peak-quality reproduction. Sensitivity
Tolerances: + dB within reels. Plus or minus | dB
between different reels.

IT’S A FACT. Agfa PE tapes are pre-stressed to elimi-
nate danger of distortion through contraction or
elongation. Pre-stressed Agfa PE tapes 28 kg/mm?.
Steel 25-45 kg/mm?2.

IT’S A FACT. During durability tests Agfa PE tapes
were subjected continuously to alternating temper-
atures —100°C to + 200°C without affecting in any
way the tapes or the recordings. A million runs in
the courseof an endurance test failed to produce any
change in the magnetic layer—thanks to Agfa’s new-
type wear-resisting binder.

% Registered Trade Mark of the Manufacturers, Agfa A.G. Leverkusen/
Western Germany.

WIRELESS WORLD

FACTS, FACTS, FACTS. Agfa PE Magneton tapes are
perfectly flexible—run easily and snugly through the
magnetic heads for full magnetisation to give Hi-Fi-
true recordings. Agfa PE tapes absorb overload
without detriment to quality. Their distortion factor
is so low that even under such conditions reproduc-
tion is bell clear. Agfa PE tapes offer a wonderfully
wide range of frequencies — (far greater than that
perceptible tothe ear) at 33" per sec. 40—16,000 cps;
at |Z” per 40—8,000 cps—ensure you make studio-
quality home recordings every time.

PE. 31 PE. 41
LONGPLAY DOUBLEPLAY
210ft. 9.0d
300 ft. 14.0d
7900 ft. £1. 80d
[ 12006e, | £1.15.0d
T 1,8009e. | €x100d £3. 0.0d
"~ 2,400ft. | ] s 00d

AGFA LIMITED
27 REGENT STREET ' LONDON SWI - REGent 8581/4




A NEW BOOK
by G. A. BRIGGS

STEREO
HANDBOOK

Technical Editor
R. E. COOKE B.Sc. (Eng)

Presents information on domestic stereo in a
straightforward manner; relieved by humorous

touches.
PRICE 10/6 (Post paid |ls. 6d.)

Publication date:
ISth December, 1959

144 pages
83 illustrations
Fine art paper

Cloth bound

|5 chapters including:

Pickups, Loudspeakers, Amplifiers, Stereo
Tapes, Recording Techniques, Record & Stylus
Wear, Stereo Broadcasting, Room Acoustics,

Concert Halls.

Other Books by G. A. Briggs still available . . .

LOUDSPEAKERS 5th Edition 19s. 6d. (20s. 9d. post paid)
SOUND REPRODUCTION |7s. 6d. (18s. 6d. post paid)
PIANOS, PIANISTS & SONICS 10s.6d. (1ls. 6d. post paid)

Published by

Wharfedale

WIRELESS WORKS LTD
IDLE BRADFORD YORKS

Telephone:
idle 1235/6

Grams:
“Wharfdel”
Idle Bradford.

WIRELESS WORLD
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T.5.L.-LORENZ
SUB-MINIATURE

SPEAKERS FOR
TRANSISTOR SETS

The application of transistors to small radio
receiver design brings with it the need for
miniature foudspeakers of good performance
with *‘ transistor characteristics ’ in order to
take full advantage of transistor outputs.
The two presented here will be found to con-
form ideally with the requirements invoived.

MODEL LP. 70

2%in. diam. x li%in. deep.
Will convert as little as 4
milliwatts loading into a loud,
clearly audible signal. Special
cone suspension ensures wide
range response from 120 to
14,000 c.p.s. Impedance 3
ohms. Very small receivers
with 7 watt class B output
become a practical proposition

S 1 YA
MODEL LP. 31

|
|
|

High quality elliptical speaker 4in. x itin. x lin. overall.
Response (20-14,000 c.p.s. impedance 3 ohms. Loading
4 to 500 milliwatts. Enables a battery radiogram to be
built only 2in. in depth. The cone is specially suspended
within a chassis of specially robust construction, and as such

the PL.31 may also be used to advantage in
larger instruments. Price, inc. P/tax 24/-
From your usual equipment stockist. Leaflet together
with latest catalogue of constructors handbooks free
on request.

TECHNICAL SUPPLIERS LTD

Hudson House 63 Goldhawk Rd. London W12

Telephone: SHEpherds Bush 2581 and 4794
E=—ps e
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VALVES
FOR RADAR

The English Electric Valve Company supply a complete

range of electronic valves for radar. Magnetrons, thyratrons,

klystrons and rectifiers are among the different types manu-

factured, and users and others interested are invited to write

to the company for further details. A few typical examples
are shown below.

HARD-VALVE MODULATOR

THYRATRON 5C22/HT415 C1133/4PR60A

This valve meets all the

A hydrogen-filled pulse mod-
ulator triode designed to
discharge pulse forming net-
works in high power, high
voltage puise generators.
Short deionisation time and
fow jitter provide for precise
triggering at high repetition
frequencies. A very full range
of types is available.

requirements of military and
commercial specifications
with theadditional advantage
of smaller bulk. Conditioning
at 30kV and rigorous testing
ensure thoroughly reliable
operation right up to the
maximum peak anode vol-
tage and current ratings of
25kV, 18A.

71

MAGNETRON 2J42

KLYSTRONS

“The full range
of klystrons
produced by
EEV contains
types which
operate into Standard X-Band
British Waveguide and others which use
Standard Waveguide 16. The frequency
coverage can be varied within certain
limits to meet the requirements of
Magnetrons can be supplied equipment designers. All valves
packaged or unpackaged are supplied with integral
with peak output powers resonant cavity.
from SkW to SMW. ’

Full details of this magnetron
and others in the EEV range,
which is the widest in Europe,
will be sent on request.

Chelmsford, England

ENGLISH ELECTRIC VALVE (0. LTD. e B Coretl
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Amplifiers Pickups
LEAK stereo COO0NEA000 0 EXPERT.............ovvniininnnns £15 00
LEAK stereo pre- amp 0 CONNOISSEUR stereo... £12 4 |
LEAK TL2S plus ... 0 CONNOISSEUR Mic Ii ... €7 18 8
. AC stereo  .............oenee
5 8N LEAK Varislope 1l o TANNOY steres . 6 0
DECCA stereo ... 00
9  LEAK Dynamlc . 19 7
COLLARO/Ronette “stereo £6 15 4
¢  ORTOFON ““‘C”. 6 4
GARRARD GMCS5 . 9 4
0 ACOS Black Shado 6o 8 4
0 ACOS stereo cartridge ... £2 12 10
GOLDRING 600" ......... £1 2 7
0 GOLDRING ‘“700 " stereo £9 14 -9
ARMSTRONG Alo 0
B.T.H. 20 watts ............... [

al
Webb's Radio

You'll find everybody at Webb's to be
cheerful and helpful, whatever your
problem. Our experience and technical
knowledge will make your selection
easier and save you money.

Tape Recorders

SIMON ““SP4" ............... £99 15
Loudspeakers REFLECTOGRAFH '/' (500 £98 14
FERROG P A
ROGERS 1284 ................. FERROGRAPH s/, €92 8

WHARFEDALE W4 ..
WHARFEDALE W3
WHARFEDALE Coaxial ... £25 ©
WHARFEDALE W2 ........
WB. HFI0Il6 ..
WB. Column
WESTREX
ACOUSTICAL
static
TANNOY “‘ Monitor "’ 127 £30 I5
TANNOY “‘ Monitor " 157 £37 10
GOODMANS Axiom 80 ... £23 2

FERROGRAPH
ON "’

C
FERROGRAPH ‘88"’
BRENELL
STUZZI| portable £72
TELEFUNKEN *‘85KL " £82 |

0
0
0
0
0
3
6
0 and when good quality is wanted but
0
0
0
4
0
°

oL
0CO00O0 OOoO0Oo

space is limited

THE DYNATRON
‘«“CAVALCADE"” £49 7 0

?P GOODMANS *“1B3" .. £63 10
op FANE QUARTET ............ £35 0 a really excellent record player
~
e, WLEBE S 2
\ 14 Soho Street, Oxford Street, London, W.l.  Telephone : GER 2089
\\ // 9 a.m. to 5.30 p.m. (7 p.m. Thursdays) 9 a.m. to | p.m. Saturdays.
O 0

XS2

1

Dry Reed Relay Insert

A gold plated relay contact hermetically sealed in inert gas
for absolute reliability, high speed and low contact bounce.

i

maximum current... 250 mA

maximum resistive load 15W

maximum closed resistance... somQ |
Actual size minimum open resistance... 5 x 10"Q

- HivaeLlimited

STONEFIELD WAY - SOUTH RUISLIP - MIDDLESEX

A member of the Automatic Telephone & Electric Group

Ruislip 3366

nominal operate ampere turns 120 AT

nominal release ampere turns 60 AT our Technlcal Service Department is ready to
operate time less than 2mS provide further detalls of characteristics
bounce time less than . 0.5 m$ or application.

release time less than 0.5 m$

S.h
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The RACAL Digital Frequency Meter Type SA.21B
igital Frequency Meter Type SA.
Measures frequency 3 from 10 ¢/s to 1 Mc/s.
« o« « time intervals . . . 3 from 3 y.secs. to 1000 secs.
) -+ 1 count lo: 4= 1 )
ceurate . . , (time intervals : usec.
te Gate times 0.01, 0.1, 1.0 and 10 secs.
—}+ 1 part in 106
... stable . .. * with Droitwich receiver: - 1 part in 108
.« o digital . . . Completely digital time base
‘ Provision for operation with local or
s adaptable v >3 remote in-line read-out and printing
equipment.
.« » Peliable . . . Plug-in units with printed wiring for

ease of servicing.

BHEHEINS TRUMENTS LIMITED

WESTEKN ROAD, BRACKNELL, BERKSHIRE
Tel : Bracknell 941
Grams/Cables : RACAL BRACKNELL BERKS

Overseas: agents operate in most
territories throughout the world.

(]
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Arcolectric

SWITCHES & SIGNAL LAMPS

T.225: Miniature Slide Switch
ldeal T.V. mains 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

Write for Catalogue No. 132
S ARCOLECTRIC

SWITCHES - LTD
CENTRAL AVENUE, WEST MOLESEY, SURREY.  Tel.: MOLESEY 4336

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
LTD.

31, George Street, Lozells,
Birmingham 19.

Telephone: NORthern 8357/8.
Telegraphic address: “Steatite-B’ham, 19”".
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OUTSTANDING FEATURES
ASTOUNDING PRICE

The NEW <G> VHF. Signal Generator

TYPE 204

for development and testing

The Signal Generator Type 204 is of advanced
design, and provides, over the frequency range

1 Mc/s to 320 Mc/s, a highly stable signal from a
constant impedance. The facilities provided for
modulation are comprehensive and the output may be
either continuous wave, amplitude-modulated,
pulse-modulated or combined amplitude and
frequency-modulated.

% 1—320 Mc/s in 5 range

% Scale length 48 inches

% Crystal Calibration

% A.M., F.M., and Pulse Modulation Facilities
% Stabilised output 2uV to 220mV r.m.s.

% Output Impedance 75 and 52 ohms
 Immediate Delivery

ALL THIS FOR ONLY £220

= il e :

- BSRQUTd V.HF. Signal Generator

AIRMECLTD., HIGH WYCOMBE, BUCKINGHAMSHIRE, ENGLAND. Tel.: High Wycombe 2060. Cables: Airmec, High Wycombe
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f'I'he shape of
things tocome?

can help to avoid it!

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

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

One aerial can supply a whole block of flats
or by using our piped system a complete
housing estate or town !

TIS are pioneers in distribution equipment
and full technical advice will be given free to all
Dealers.

st

\\\.\\\\\\\
N
TELEVISION INSTALLATION SERVIGES

(MANSFIELD) LTD
Nursery Street, Mansfield. Telephone Mansfield 3107/8

DECEMBER, 1959

. .. onc /e ie Attes  \——
wrtHhH 8 GaRRAaRr
recor s’ chAsInGer

They know...

that the set to look

for and depend on

is the one fitted

with Garrard equipment.
Garrard is the

soundest name in Sound

Reproduction.

Carrand

For forty years the finest record
playing equipment in the world,

THE GARRARD ENGINEERING

AND MANUFACTURING CO. LTD. ARRA\ D>
SWINDON - WILTSHIRE
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»} Easily transported —
quickly installed.

sk Choice of built-in
power supply units for
12 V or 24 V battery,
or a.c. mains.

«% Eight Crystal trans-
mitter frequencies
with pre-set tuning.

% Speech, key and
loud-hailer facilities.

—using the
GNE 510
HIGH FREQUENCY

TRANSMITTER
-RECEIVER

WIRELESS WORLD

Easily transported, quickly installed, this economical 40 watt
HF Transmitter/Receiver is designed especially for medium
distance communication, either from land or marine mobile
stations or between fixed stations. Particular care has been
taken to minimise power consumption when operating from
either 12 V or 24 V battery supply. Using a 12 ft. to 16 ft. whip
aerial, ranges of 500 miles, between vehicle and base, or
700 miles with elevated aerials are being achieved under
practical operating conditions.

The frequency range is 1.5 Mc/s to 12.5 Mc/s and facilities are
provided for speech, telegraphy (m.c.w. and c.w.) and public
address.

Eight crystal transmitter frequencies with pre-set tuning, inter-

= changeable power supply units for mains, 12V and 24 V

batteries make this compact equipment a most reliable and
effective means of communication in a wide variety of applica-
tions, particularly suitable for tropical use.

Write for descriptive

MULLARD EQUIPMENT LIMITED

Mullard House

Torrington Place-London-W.C.1. Telephone: Langham 6633

@ ME 6404
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CITY SALE & EXCHANGE LTD

93-94 FLEET STREET, LONDON, E.C4 Phone: FlEet Street 9391-2
THE HIGH FIDELITY SPECIALISTS

THE SUPER THE FINEST PICK-UP
HARTING HM5S| STEREO IN THE WORLD

STEREO THE /

SOUND SALES ‘
TAPE RECORDER DECCA 7
TWIN TWENTY | Sireopickn 225

T30 EReatr (o o g STEREO Vo
of Stereo Tapes. AMPLIFIER 20 //\
| 3 o
;:3: e ’/‘ and the NEW
= c/s. \
' W.AL. SPEAKER Z8 &
o o«

o,
Y
%,
o,
%

9 5 GNS Call for DemoBr:sot:zzlrc:; or‘wrlte for /@{Q}Zbi:f;b t’ |
,,ol’ox)"’ e R
PART EXCHANGE ENQUIRIES WELCOMED 78 o8 &
HIRE PURCHASE FACILITIES OFFERED ya ™

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 o DEAF AIDS
PRIVATE TELEPHONE INSTALLATIONS
AMFLIFIERS « D.C. FOWER UNITS
TRANSISTOR EQUIPMENT
MAGNETISATION
EQUIPMENT
TEST GEAR

Condenser Specialists for over 20 years.

DALY (Condensers) LTD., WEST LODGE WORKS,
THE GREEN, EALING, LONDON, W.5. Phone: Ealing 3127-8.9. Cables: Dalcyon, London
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SONOTONE 8T

T
Ceramics

° 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

I‘ b’ I S d to all climatic conditions and has proved
l'e Ia I Ity an equally popular both at home and abroad.
Intense development and accurate manu-

facture ensure that this exceptional cart-

®
h | g h pe rfor m ance ridge provides among other advantages: —
Response, 40-12,000 ¢/s +1.5 dB

Sensitivity, 200 mV at 1 kc/s on stereo
Compliance 2.4 x 10-° cm|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
ior sapphire stylus (easily replaceable)

stereophonic

reproduction

Performance data is freely available to those interested in fitting this outstanding TCL product.

Technical Ceramics Limited
Wood Burcote Way ' Towcester
Northants Tel: Towcester 337

G Tcus

———
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RADIO ' TELEVISION : TRANSMITTING & INDUSTRIAL TUBES
“ QADIQO ™
WALRAD
~JUBE _~

Lo | ALL TUBES OF BEST BRITISH
ANDCONTINENTAL CURRENT

PRODUCTION, BRANDED AND

i BOXED “WALRAD" t,‘

LEADING BRITISH MANU- ESSe
FACTURERS’ PRODUCTION [JSi
8 ALSO AVAILABLE WITH SHRESERE
B8 THEIR OWN BRAND & BOXES NN

sty
TS

LOWEST
PRICES >

ALSO IN STOCK
LARGE RANGE OF
AMERICAN TYPES

 WALMORE ELECTRONICS LTD.
PHOENIX HOUSE ° 19-23 OXFORD STREET ° LONDON - Wi

Telephone : Cables : Telex :
GERard 0522-3 VALVEXPOR-LONDON LONDON 28752

SINTERED PERMANENT
MAGNETS are used in these
two world famous GOLDRING

Variable Reluctance PICK-UP
CARTRIDGES \
Another typical example of the use of

Murex Sintered Magnets where high
Magnetic stability and efficiency is
essential. Write for Standard Magnets
Booklet. Technical representatives
available for consultation and advice.

Photograph by courtesy of
= Goldring Manufacturing Co. Ltd.

MUREX LIMITED (Powder Metallurgy Division) RIAINHAM - ESSEX
Telephone: Rainham, Essex 3322. Telex 28632. Telegrams: Murex, Rainham-Dagenham Telex
LONDON SALES OFFICE: CENTRAL HOUSE, UPPER WOBURN PLACE, W.C.I. Telephone: EUSton 8265
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on
complex connection

From their wide selection of plugs and
sockets, MODAC offer a standard
range of rectangular and circular
miniature connectors, to which is soon
to be added a sub-miniature range
with combinations of 10,

16, 28 and 34 contacts.

The main feature of this advanced design
is the independently sprung, multi-point
contact which provides self-cleaning,

low contact resistance and is ideal

under conditions of vibration.

MODAC is equipped for the design
of connectors to customers’
specifications and to supply any of
their range as cable assemblies.

They are more than willing —
at any time—to come

to grips with your
general wiring problems.

a firm

Modac miniature and sub-miniature connectors

‘Modac’ is a Registered Trade Mark

for further information and a copy of the ‘Modac’®
catalogue, please contact:

Wiring & Gonnectors Division
THE PLESSEY COMPANY LIMITED
Cheney Manor + Swindon - Wiltshire - Swindon 6251

Agents for British Commonwealth Countries : Plessey International Limited * Hford * Essex * llford 3040
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LONDON'’S LEADING STOCKISTS OF

WIRELESS WORLD

DECEMBER, 1959

EQUIPMENT « ACCESSORIES « MATERIALS

HI - FIDELITY STOCKISTS

including equipment by

® ACOUSTICAL e ARMSTRONG o
AVANTIC ¢ CHAPMAN o COLLARO o
GARRARD ¢ GOODMANS @ JASON o
LEAK e LENCO e PILOT e ROGERS
® W.B. ¢ WESTREX e WRIGHT AND
WEAIRE ¢ WHARFEDALE.

LARGE STOCKISTS OF
COMPONENTS & EQUIPMENT

by well known Manufacturers including:—

® A.B. METAL PRODUCTS e AVO o
BELLING LEE e BULGIN e COLVERN
e DUBILIER @ ERIE ¢ MORGANITE o
MULLARD e PAINTON e T.C.C
® WELWYN e WESTINGHOUSE.

The Connoisseur’s Tape Pre-Amplifier.

MASTERLINK TAPE UNIT M2A

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

“ALFA"
TEST
METER
OFFER

6/12/60/300/
1200 v
AC.,

3

nmo’smm

ditto
D.C., 0-20k,
0-2megohm.
300 microA,
30mA, 300
mA — 20 to
+1.3d8 4120 to +37d8B. Accuracy + 3% D.C.
+49% A. Multi-range,5{in x 33in. x lin.
Large clear dial, Leads £5/19/6. (P. & P. 2/-).

66 Page Catalogue Listing over 800
Items of our extensive stocks. I/~ plus.
P. & P. 6d.

Immediate despatch
of goods available
from stock. Care
riage charged extra
at cost.

ROTARY WAFER SWITCHES

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

PAD 4455/6

Price List

TELE-RADIO (1943) LTD

189 EDGWARE ROAD, LONDON, W.2

Our only address @ Few mins. from Marble Arch @ Open all day Sat.
Well-equipped demonstration room @ Phone :

a

GOODS SENT TO ALL PARTS OF THE WORLD

STEEL METER CASES

4 x 4 x 4in. Sloping Front ...............
5 x 5 x 8in. Sloping Front ..
6 x 6 x 12in, Sloping Front ..
4 x 4 x 24in. Rectangular

6 x 4 x 3in. Rectangular ..
8 x 6 x 3in. Rectangular ..
10 x 6 x 24in. Rectangufar
10 x 7 x 7in.
12 %7 x 7in.
i4x7 x7in.

WONO W= b2 =08

with Alum. Panel ..
with Alum. Panel ..
with Alum. Panel ..
14 x 9 x 8in. with Alum. Panel ..
16 x 9 x 8in. with Alum. Panel
16 x 11 x 8in. with Alum. Panel ..
19 x 11 x 10in. with Alum. Panel ......
ALSO FULL RANGE OF CHASSIS
Chassis and Case List Free on request.

IO SPECIAL OFFERS!

. Mains Transformer 550-0-550 v. 150 mA.
6v.3A.,4v.3 A, IO v. Primary £I.

. Mains Transformer (Potted) 350-310-0-
310-350 v. 220 mA.6.7v.5A.,63v. 3 A,
63v. LA,5v.3A,,6v.3A,63Vv. 1A,
230 v. Primary £€2/10/-.

. Mains and Output Transformers for
Modern Version of Mullard 510. Shrouded
of first class quality, £2/15/- per pair.

. Mains Transformer. Weyrad Drop
through, Shrouded. 250-0- 250 v. 100 mA.
6.3v.3} A, Tapped Primary 200-240v. 18/9.

E 2Choke 10H 250 mA., Potted * C "’ Core,

5,

. Choke 20H 50 mA. Potted, 15/-. i
" Choke I6H 120mA. Potted "'C" Core,20/-.
. Choke 5H 100 mA. Potted, 5/6.

=

™
wN
OB ONVWOO

. Choke 5H 300 mA., Potted, 12/6.
. Rectifier 300 v. 300 mA., |3I6.

Whatever your transport query, the answer’s

as easy as

ABC coobps TRANSPORT GUIDE

Finger-tip facts on Home and Continental
despatch problems —

With the ABC GOODS TRANSPORT GUIDE on your desk, it’s no problem to find the nearest,

quickest means of despatching any kind of goods—to anywhere in Europe.
indispensable reference covers all the very latest transport facilities.

This
It lists long-

distance road transport operators (Independent and British Road Services), and
gives full details of clearing houses, warehouses, air, canal, ferry and other specialized

POST THIS
ORDER TODAY!

services.

Order your copy of the latest edition now/

jULY—DECEMBER 1959 ISSUE NOW AVAILABLE price 5s. 0d.

!
l
|
|
|
-

ILIFFE & SONS LTD., Dorset House, Stamford St., London, S.E.I.

Please enter my order for...............
DECEMBER, 1959, and the JANUARY-JUNE, 1960, issues of
ABC GOODS TRANSPORT GUIDE (at 10s. per set) for which
I enclose remittance of ............... 00000000000 TR P BB 000000 .

...copies of the JuLy-

W.wW.

NAME... .

ADDRESS
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i

This is the new home of HALTRON Radio Tubes

It is our aim to give an even greater selection of
Radio Receiving, Special Purpose and Transmitting
Tubes than the 3000 types we already carry.
No other organisation in the world offers
such a comprehensive range, and it is daily
being added to.

Your tube requirements can be taken care of by
one organisation that has always specialised in
quick delivery.

Your EXPORT requirements will be welcome

HALL ELECTRIC LTD
HALTRON HOUSE, ANGLERS LANE, LONDON -N.W.5.

Tel.: Gulliver 8531 (10 lines) Telex 2-2573  Cables: “Hallectric London"
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AUTOMATIC COIL WINDING MAGHINE rvee s csso sw rvee mx aons vy

THESE MACHINES INCORPORATE THE FOLLOWING FEATURES :—
Infinitely variable wire gauge adjustment with easily read scale calibrated in .001".
Width of coil quickly adjusted within fine limits. Adjustable tailstock fitted with
spring loaded live centre and quick release lever. Machines tostop automatically

at a required number of turns can be supplied.
We will be pleased to send you an illustrated leaflet giving a full technical specification on request.

Kolimlc lrb 73 UXBRIDGE ROAD, EALING, LONDON, W.5 EALing 8322

{1 #4473 STAND-OFF INSULATORS

There are already some 25 different types now

available and these two new additions have

many interesting features—namely Type ¢J,”
length 19/32 inch, and “J-S,” length 15/32 inch.
These give the same performance as
type “C,” but have a smaller height
and lower price.

The vee-shaped -top terminal permits
b very rapid heating and rapid connec-

Small illustration features
insulator actual size.

tion for two or more wires which

may be simply laid in the groove,

Y it's reliable if it's made by
Jacksons

or clenched before soldering.

REGISTERED DESIGN PATENT PENDING

: oA PRECISION BUILT COMPONENTS
gND%%)(@N KINGSWAY—-WADDON, SURREY.
i Phone : Croydon'2754-5.  *Grams: Walfico, Souphone, London.
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The future

is linked to

printed circuits

Industry stands on the threshold of’
a new era, with progress in
electronics and nucleonics opening
up limitless possibilities of process

operation and production control.

To the designers and manu-
facturers of the essential equipment, Bribond offers
specialised production of printed circuits for any form
of component assembly.

As pioneers of plastic lamination and experimental
research in precision circuit printing, Bribond now have
many advantages which linked to modern line production
methods result in unsurpassed delivery service and
reliability. Further, the Bribond prototype department

can produce the initial circuit from which final production

|

N

BOMID +uinreo crncors

for Radio, Telecommunications, Electronics, Nucleonics

WIRELESS WoRLD

in the forefront of circuitry stands Bribond

can be planned, within 48 hours or less if a clean circuit
image is supplied for reproduction.

Bribond manufacture all forms of the printed circuit:
gold, silver or rhodium plating, double-sided circuits,
flexible circuits, flush circuits, resistance and magnetic
circuits. Component notation, chemical milling and all
forms of subsequent machining operations can be
undertaken.

Your enquiries are invited. Your circuit problems,
too, are welcomed especially if they pose a challenge
that may call for the use of special techniques for their
solution. Bribond offer design
and drawing office facilities.
Full details and samples are avail-
able on request.

C

85

INDUSTRIES
\

BRIBOND LTD.,

BURGESS HILL,

SUSSEX Telephone: Burgess Hill

85611
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Connectors
for every
purpose

M. R. SUPPLIES, LTD.

There’s a Connector for every purpose
in the wide range manufactured

by Plessey.

Whatever your requirement—be it
in connection with Transistorised
Equipment, Business Machines,
Aircraft, Preformed Wiring, Mobile
Power Installations or any other
purpose—it can be met from the
Plessey range which includes every
type from Sub-miniature to

Heavy Duty.

*

Publication No. 148 provides an
illustrated index and abridged data on
all Plessey Connectors and lists the
literature relevant to each range.
Write for a copy today.

Electrical
connectors

WIRING & CONNECTORS DIVISION
THE PLESSEY COMPANY LIMITED

Cheney Manor - Swindon . Wilts
Telephone ;: Swindon 6251

Overseas Sales Organisation :
Plessey International Limited * llford * Essex
Telephone : llford 3040

@ CW9a
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Universally recognised as suppligrs of UP-TO-DATE MATERIAL which’does the
Job vroperly. Instant delivery. Careful packing. Batisfaction assured. Prices nett.
HIGH DUTY AIR CONDITIONING FANS (Woods-G.E.C.). We have been fortunate
in securing a few more of these £75 units which we are again able to offer at only £25
each nett {(despatch U.K. mainland 20/-), Aerofoil 2-stage, each fitted with two cap./
ind. motors, 220/250 v. 60 c. 1 ph. and 2 impellers, 12in, dla. 7-bladed, 2,800 r.p.m.
‘Whole unit contained in cylindrical housing 28in. long by 16in. dla. Duty 1,100 CFM
(tree air) 400 CFM at 3in. W.G.
SYNCHRONOUS ELECTRIC CLOCK MOVEMENTS, 200/250 v. 50 e. Fitted with
spindles for hours, minutes and seconds hands. Belf-starting, central hole fixing.
Dia. 24in., depth behind dial only lin. Very latest model. With dust cover, 29/6
{despatch 1/8). Seta of three hands to fit, in good style, for 5;7in. dial, 2/8 set, for
8/10in. dial., 3/8 set.
SYNOHBONOUB TIMERS (by wcﬂ-known British maker—brand new). Operating
on 2001250 Y. 50 c. Providing any "' on " period between 5 min. and 8 hours, switch-
mg "off”” at the end of the set period Made for electric cookers but suitable for
3’ other purps tape heaters, etc. Capacity 256 amps.,
fitted neon indicator. Housing 6in. aq by 3fin. Most remarkable offer. £4/12/6
{despatch 3/-).
SYNCHRONOQUS TIME SWITCHES 8angamo) for accurate pre-set switching opera-
tions on 0|250 v. 50 c. Providing up to 3 on-off operations per 24 hours at any
chosen times, with day-omitting device (use optional). Capacity 20 amps. Com-
pactly housed 4in, dia., 3}in. deep. With full instructiona. £5/8/6 (despatch 2/6).
SHORT INTERVAL TIME SWITCHES (Smith's). Spring driven. Closed circuit
period éontinnously adjustable from 1 to 15 minutes. 15 amp. (230 v. A.C.) ewitch-
ing. 2in. dia. by 2}in, long. Not calibrated, 17/ (despatch 1/6).
B.T.H. INDUCTION (8.P,) MOTORS (Type B.P.1304) with 8in. impeller blade. 200/
250 v. A.C. motor body 4in. long by 3}in. dla. Quiet running—no interierence, 39/8
(despatch 3)-).
HIGH SPEED MOTORS (Delco). 1/10th H.P., 200/250 v. A.C./D.C., 10,000 r.p.m.
Body 4fin- by 3in. with }in. shaft proj. liln. Made for spin drlers and ideal for
drills, sanders, mixers, etc., new, 4'7/6 (despatch 2/-).
AIR THERMOSTATS (Kieit-Pullin). Adjustable range 30/90 deg. F. Bwitching
capacity up to 15 amps. A.C. In smart ivorine housing 4§ x 2 x 2in. Easily instalied
instructions with each. Right for greenhouses, rooms, labs., ete., 45/8 (dcspatch 2/-).
EXTRACTOR FANS. A very popular line. Well-made unlts at much lower than
normal prices. 200250 v. A.C. induction motor, sllent nmnlng, no interference.
‘With mounting frame and back grille, ready for easy Hati 8in.
{10in. overall dia.), 200 C.F.M., £5/5/-. 10In. impeller (12in. oversll). 240 CF.M.,
£5/%/2/6. Also minor model, 8in. overall dia., 76 C.F.M., £4/12/8 (despatch any
one 3/-),
COOLING OR EXTRACTOR FANS with open type S.P. induction motor, 200/250 v.
A.C., 2}in. by 2}in. by 1}in., with 6m. plastio 3-blade impeller. Also suitable tor
praict%r lamp cooling and convector heaters. Selling very-fast at only 22/6 (dese
pal 9).
COMPLETE SEWING MACHINE MOTOR OUTFITS. No better job obtainable at
any price. 200/250 v. A.C.{D.C. Fitted latest radio/T.V. suppressors. Comprising
motor with fixing bracket foot control and switch,, needle light with switch, belt,
etc., and instructions for easy fixing to ANY machine. The complete outfit, still
£6/15/- (despateh 3/-).

M. R.SUPPLIES, Ltd., 68 New Oxford Street, London, W.C.1
(Telephone MUSeum 2958)

EDDYSTONE COMMUNIGATION RECEIVERS

Model 840A illustrated

HIRE PURCHASE TERMS

Model Gash Deposit 12 Monthly 24 Monthly
No. Price Payments Payments
870 £33 £3 £2/13/9 £1/9/6
840A £55 £5 £4/9/ £2/9/2
888A £110 £10 £8/19/2 £4/18/4
630X £120 £10 £9171 £5/8/1

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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ANSWER

The S6BS/FM is a worthy

addition to our fine

range of High Fidelity
Equipment

S6BS|FM*
£67/10/0 inc. P.T.

@® AM & FM 2 micro-volts
@® 9 Band AM 11-570m
@ 6 Band Spread Ranges
11-31m
@ FM 88-108 mcs. =
S5|FM AM|FM TUNER FM 95 AM[FM TUNER
£34 inc. P.T. @ 12-Valve Self-Powered £27/2)6 inc. P.T.
Tuner
@ Stereo Multiplex Output
i — | @ Fully Tropicalised
7 \
Standard S6BS AM only still = i
105 10W AMP. & CU. available FM91 VHF|FM TUNER
£29/18/0 £23/8/0 inc. P.T.
P p—
= \
e N
205 30W AMP. 305 Stereo Control Umt STEREO 10w+ 10W.
£34 £18/18/0 £21

Catalogue giving full technical details of
Manufactured and Guaranteed by : the above models available free on request

C. T. CHAPMAN (Reproducers) LTD.
HICH WYCOMBE BUCKINCHAMSHIRE
Telephone: HIGH WYCOMBE 2474
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MODEL L10 HIGH FIDELITY 10 WATT

AMPLIFIER
WITH SEPARATE PRE-AMPLIFIER

Supplied complete Retail |
only (i.e. Main IS Price
Amplifier and Pre-amp.) GNS.

Size of main amplifier 9in. x 7in. x 5in.,
Pre-amp. Hin. x 4%in. x 23in. Front
Plate 12in. x 3}in. Stoved Gold ham-
mered finished chassis. Front Plate
Polychromatic Gold. Weight of main
amplifier 10lb. Pre-amp. 31b. For 50/62
c.p.s. A.C. mains 200-230-250 v. or to
order for export.

The Following Outstanding Test Figures
include Pre-amplifier.

HIGH SENSITIVITY!
HIGHEST FIDELITY!
MAXIMUM RELIABILITY!
REASONABLE COST! Ao 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, EZ80.
Controls are: Vol. Treble and Bass with
mains switch. The Tone controls
provide full compensation for long
playing records. Output 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 equalization
adjustment by multi-position switch

for 32, 7% and 1Sin. per sec.  Retail

DECEMBER, 1959

Radio, 35 m.v.
Microphone, 2.5 m.v.
Input Impedance

All inputs 500k. Plus 10pfd.
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

ft;.)ns{tivity (for 10 watts) HARMONIC
.P. 25 m.v.
78 r.p.m. 20 m.v. | DISTORTION

{Inc. Pre-amplifier)
0.09% measured at 10 watts.
Damping Factor 35
Bass Control
+9d.b. to —9d.b.
at 50 c.p.s.
| Treble Control
+ 9d.b. to —9d.b.
at 12,000 c.p.s.
Hum Level
—70d.b.
Filter
| =7 d.b. at 9 Kc/s.

| wound output

MULLARD VALVES

EF86(1); ECC83(2); EL84(2) 8

EZ81(1)

OUTPUT MATCHINGS
For 3 ohm and |5 ohm L/Speak-
| ers from high grade sectionally
transformer.

RESERVE POWER SUP-
PLY (for Radio Tuner) 300 v.
30 m.a. smoothed and 6.3 v.

price 12 g

DlATONlC 10-14 WATT.
Fidelity amplifier with integral pre- |
amplifier., Retail 12 gns.
CONCHORD 30 WATT. Hi-Fi
amplifier with two separately con-
trolled inputs. Retail |5 gns.

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

High

Total 32 d.b. 10 d.b. at 5 Kcfs.
TRADE AND EXPORT ENQUIRIES TO:

LINEAR PRODUCTS

1.5 a. at 4=pin socket.

ELECTRON WORKS,
LTD.  aARMLEY, LEEDS

Tel.: Leeds 63-0126

(3 lines)

Mechanical Relay Latch

FOR
P.O. TYPE

3000

This latching device
enables the

3000 type relay to be
held in the closed
position when the
coil is de-energised
and until manually
released.

...-""""'
J\f;

Does not impair the

versatility of the
contact arrange-
ments, nor affect the
normal mounting
position. |
T i i
® ustrations |
show 3000 Type Reloy @’
WILL TRIP fitted with ** Remote "’ or .
“local ' release lotch, o
AND HOLD
ON A.C. EITHER TYPE CAN BE FITTED TO YOUR
EXISTING 3000 TYPE RELAYS IN A
IMPULSE MATTER OF MINUTES.

Please send for illustrated leoflet.

/@oé Gwwis (@&/

).

4
(pePT'W) TupOR PLACE LONDON Wt
TELEPNONES . MUSEUM 7960 LANGHAM 4821

where to get

CRYSTAL
l TURNOVER
CARTRIDGES

£l. 2.6 Plus7/3 P.T.
Stereo £2. 10.0 Plus 16/- P.T.

- we have them!

There’s a Ful-Fi for stereo, there’s a Ful-Fi for hi-fi
equipment and a Ful-Fi for the average low gain
amplifier. All give the fullest range and finest tone
obtainable from any player. Ful-Fi cartridges and
sapphire needles are standard fittings on every
MONARCH and that’s high praise indeed.

FUL-FI CARTRIDGES CAN BE FITTED INTO
ALL STANDARD PICK-UP ARMS.

I N.B. Mamtam the smndard of your FuI-Fz—-aIways buy B.S.R.
Ful-Firep d Type now available.

x N. MIERS & CO. LTD.

28 Piercing Hill, Theydon Bols, Essex.
Tel.: Theydon Bols 2460, 2469, 2141.
Cables: Miersco Epping.

I LONDON AND SOUTHERN ENGLAND AGENTS FOR BIRMINGHAM
SOUND REPRODUCERS LIMITED
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Long shelf life and a working life of 10 years are achieved in the new type of
electrolytic capacitor developed by Plessey.

The exacting specifications demanded for specialised electronic equipment
have been met by using a high purity etched foil material, and combining
the direct Plessey process control with unique manufacturing methods.

With low leakage and high insulation- characteristics, Hyperlytics can be
supplied in a wide range of values between 0.5 and 12,000 uF. Two types are
available, the 1000 series with a temperature range of —30°C to +85°C, and the
11,000 series with a range of —20°C to +50°C.

Capacitance tolerance for both types is normally —20% to +50% but closer
limits can be achieved to meet special requirements.

Write for further details of these outstanding new components.

* High Performance Electrolytic Capacitors

THE PLESSEY COMPANY LIMITED - CAPACITORS & RESISTORS DIVISION
KEMBREY STREET - SWINDON - WILTS - TELEPHONE: SWINDON 6211
Overseas Sales Organisation: Plessey International Limited - Ilford - Essex - Telephone: Ilford 3040

@crib
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WEYRAD P.50 TRANSISTOR COILS
AND LF. TRANSFORMERS

FOR 2-WAVE PORTABLE WITH PRINTED CIRCUIT AND ROD AERIAL
PSO/IAC M.W. OSCILLATOR. COILS. For

| 176pF TUNING CONDENSER ..................... PRICE 5/4d.
P50/2CC Ist and 2nd LF. TRANSFORMER.
470 Kc/s. OPERATION. Q" = 150 ............ PrRICE 577d.

PSO/3CC 3rd I.F. TRANSFORMER. 470 Kcfs
OPERATION. Q" = 170 ......ioveririin. PRICE 670d.

RA2W L.W. and M.W. ROD AERIAL 6in. long,
flying-lead connections. For 280pF TUNING
CONDENSER..........couiiivmiiiiiiinsiieriesenias prICE12/6d.

LFTD2 DRIVER TRANSFORMER. Split Secon-
dary Type,semi-shrouded. With6 connectingtags PRICE 9/6d.

PCA! PRINTED CIRCUIT PANEL, 22 x 8%in. ready drilled with component positions and references printed

OM FRAN . .. uvvteterienrenrieretnrenerareasenanens ferrinnen B T T « WS, e o STy T e o T PRICE 9’6d.
BOOKLET OF DETAILED ASSEMBLY INSTRUCTIONS AND-CIRCUIT DIAGRAMS FOR 6-TRANSISTOR
LONG AND MEDIUM WAVE SUPERHET ... ..cooiiiiiiniiiiniiiirineeirmieteetiiereeniienraiietireieierinerniianeines PRICE 2’°d.

ALL IN BULK PRODUCTION—TRADE ENQUIRIES INVITED

WEYMOUTH RADIO MFG. CO. LTD., CRESCENT STREET,
WEYMOUTH, DORSET

mean DEPENDABLE
frequency control |

ALL Brookes Crystals are made to
exacting standards and close tolerances.
62 kcls. They are available with a variety of bases
l}";gpl:t:G R and in a wide range of frequencies.
Unit. F"qff;my There is a Brookes Crystal to suit your
100 kcls. purpose—Ilet us have your enquiry now.

Brookes Crystals Ltd

Suppliers to Ministry of Supply, Home Office, B.8.C., etc. i .
LASSELL STREET, GREENWICH, S.E.10 l W Radiospares components are
Phone: Greenwich 1828/4482 H “ ”"
BROOKES Grams: Xtals, Green, London Cables: Xtals, London delivered abSOIUtely by return

® lllustrated above

Left:
Type G.2 Crystal
Unit.  Frequency
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The Semiconductors range of Computer Transistors, designed and tested to the special
requirements of computer engineers, is the key to a new order of computer speed and
reliability. Overall reliability is further increased by making possit.'e a substantial reduction
in the number of associated components.

The two types of Silicon Alloy. Transistor shortly going into production will make it
possible to extend this high-speed computer performance into ambient temperatures well
above 100°C. Samples are available now.

| TYPE

RISE TIME |

|
DESCRIPTION e Vemax | lcmax
millimicroseconds
SB 344 General purpose transistors for
SB 345 conventional logic circuits. 50 Sv SmA
:.-l(:)GV;*.LsEPVEEE: Designed (orc dlrecltlyd coupled
- circuits. ontrolle: input,
SWITCHING SB 240 saturation and hole storage 30 6v ISmA
characteristics,
GERMANIUM
High gain transistor for high-
MA 393 speed driving of parallel circuits. 30 6v 50mA
Ultra-high speed transistor with
2N 501 controlled input and saturation 10 12v 50mA
characteristics.
General purpose |0Mc/s transistor
HIGH-SPEED SA 495 for conventional Iogic/ circuits. 100 25v S0mA
LOW-LEVEL
SWITCHING I5Mcfs transistor for directly
coupled circuits. Saturation
SILICON SA 496 resistance typically 10 ohms, 80 10v 50mA
Controlled input and hole storage
characteristics.
q 250 mW high fre-
2 N 597 min fie  3Mc/s e e alloyg tra:- 400 * 20v 400mA
2 N 598 min f& SMc/s sis;orls with high grain 250 * 20v 400mA
y and low saturatign
CORE 2N 599 | minfei2Me/s | 200 SF 100 * 20v 400mA
DRIVING '
GERMANIUM
2N 600 | minfa 5Mejs | 750 mW versions of 250 * 20v 400mA
2 N 59 2 N 599.
2 N 601 min fa 12Mc/s Peaksct?r:r;:t 3 ar:ps. 100 * 20v 400mA
|

vusene

® rise time to 400mA

Full technical details
and applications assistance
available on request.

............

CHENEY MANOR
SWINDON * WILTS

TELEPHONE: SWINDON 6421/2

H
Geessiececssssstesiarstcns

0080004590000 000000000000000000 00000000000

sClo
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TEL - SWINTON 4242/4

MANCHESTER

DELIVERIES

SPEEDY

Send now for your copy of Technical Bulletin 58/1
SWINTON

MOORSIDE

AUTOMAT

Issued by Northworks Ltd

DECEMBER, 1959

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 quite large and complex forms atlow cost.

We make television receiver cablinets and backs — clock cases
~—and if you examine its possibilities — your new products.

the

B
specify fl hrEfn rm fibrous
plastic

Fibre Form Ltd
Garratt Mills Trewint St Earlsfield London SW18 Wimbledon 3946
Midland Factory: Lower Gornal Nr.Dudley Worcs Sedgley 2766

The Best Manufacturers
use Grey & Marten

‘Amalgam’ solder

Grey & Marten make solders specifically for the
Radio, Television 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 approved A.I.D., C.I.A.,, G.P.O,
I.R.C.S.C. and M.O.S.

»:—' -

GREY & MARTEN LIMITED

City Lead Works, Southwark Bridge, London, S.E.x. Tel: HOP o414
and at Birmingham, Manchester and Ipswich
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A REVOLUT. IONARY NEW BRIﬂSII IWBVTION o

v Uses standard
tapes

'y Plays at 73"
per. sec.or 3
other speeds |

Y Records direct |
from radio or \.
microphone '

v Erase and
fast rewind

FULLY
GUARANTEED

Instantly turns any gramophone
into a first-class Tape-Recorder

and back into a record-player in a moment!

Gramdeck is completely new . .. a revo- Everyone is praising the Gramdeck. * The
lutionary and ingenious invention that instantly quality is at least equal to that obtained from a
turns your gramophone into a tape-recorder good microgroove disc,” says a leading pro-
and back into a gramophone at will! Slip the fessional journal.

Gramdeck on to your turntable and you have WORKS FROM ANY RECORD
the finest tape-recorder you’ve ever heard! PLAYER OR RADIOGRAM
Liftitoff . . . your gramophone is ready to play Gramdeck records and reproduces with a

wonderful depth and breadth of tone. Because
it uses equipment that is already in your gramo-
phone it only costs a fraction of the high-
quality tape-recorder you would normally
require. Full details, specifications, photographs,
easy terms, etc., are given in the Gramdeck
Book. Send for your FREE copy, today.
MADE BY THE FIRM THAT MAKES
MICROWAVE WAVE-GUIDES FOR
VISCOUNTS AND BRITANNIAS

records again. There are no motors or valves
to go wrong—and you get a quality of repro-
duction that has to be heard to be beheved!

£13-12-0

Special mioving-coil microphone and

® Sy,

tape extra. \
FREE BOOK—POST NOW!'!
L]
EAS ’ l ERMS I would like to kmow how to turn my gramophone .
into a first-class tape-recorder . please send me .
¢ Ingenious—simple . . . why on earth did no one the Gramdeck Book—FREE and without obligation.
thmk of it before' >—THE TAPE RECORDER, (Write if you prefer not to cut coupon.)
“ Ingenious and robust.” — BRITISH SOUND .
RECORDING ASSOCIATION JOURNAL.
“ Quality of reproduction excellent . . . real hi-fi .
results . potential is tremendous . . . both de- oo ST oo SOOI
signer and manufacturer should be congratulated.” .

—BRITISH RADIO & T/V RETAILERS’ REVIEW.
““ Better than many so-called hi-fi recorders . . . robust . w
carefully designed . . excellent value.”

\ —AMATEUR CINE WORLD. . :
G)rcl I ldeCk Gramdeck (Dept. WW/8C4) 29 Wright's Lane :

GRAMOPHONE TAPE RECORDER Kensington, London, W.8
HIGH QUALITY TAPE-RECORDING FOR EVERY HOME [ B

GRAMDECK TURNS A TURNTABLE INTO' A TAPE -RECORDER
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ELECTRO-MAGNETIC

Delivery 14-27 days
for most types
% Operating from 1 Milliwatt to
1 Kilowatt with up to 96 change-
overs at 10 amps. per contact.

% Most models can be fitted with dust covers or her-
metically sealed.

% Range includes certain models hermetically sealed,
all metal gas filled with glass base, and built-in ad-
justable thermal delay.

% Post Office types 3000 and 600 relays of our own
manufacture to specification. Guaranteed to
full A.I.D. and I.E.M.E. standards.

Sole concessionaires for U K. and Dominions on behalf of M.T.I.

{(Manufacturers and Trade enquirles only)

TRANSISTORISED
POWER
AMPLIFIERS

PORTABLE, MOBILE, MAINS

FOR ALL RADIO, AMPLIFIER &
SOUND INSTALLATIONS
ENQUIRIES: —

STANSTED, ESSEX. STANSTED 3132

ol 7/

of 1000 NEW TYPES

by <@

7
5 BYRON ROAD, HARROW, MIDDLESEX. Telephone: HARrow 7797/9

DECEMBER, 1959

e/
RELAYS”. . M

SDW .,

who have a range

(Matériel Technique
Industriel)

"

% CAPACITY 15” BENCH DRILL

A PRECISION BUILT MACHINE TOOL
WEIGHT 154 Ibs. 5 SPINDLE SPEEDS

‘37'5'0 complete — 3 phase

{Chtick guard not included)  Pillar model also available.
Available from all machine tool merchants -
write now for full details, to the manufacturers:

W. J. MEDDINGS LTD.,
Ipswich Road, Trading Estate, Slough, Bucks
One of the largest manufacturers of Drilling Machines in the U.K]

-

L voe With Trigger-Action
Spring-Loaded Clips

. PRESS TRIGGER
TO OPEN

RELEASE TO GRIP

VD rro

For Safety's Sake

\use AVYO Prodclips

Patent No. 748811

Safety first every time with these patented spring-
loaded AVO Prodclips.

Cleverly designed for use as iusulated prods, they are
invaluable for reaching and holding test points which are

difficult of access.
Post Free 1 5/_ per pair

AVOCET HOUSE - 92-96 VAUXHALL
BRIDGE ROAD, LONDON, 8. W.1,

ViCtoria 3404 (12 lines).
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|granic | use

AP

solderless wiring devices

Close-up of Control Panel
sub-assembly, illustrating the use
of Pre-Insulated

Diamond Grip

Tongue

Terminals

Automation Control Panel
built by lgranic Electric Company
Limited for the Ford Motor
Company Limited, Dagenham

<O° o e R
\CP* <© ?o$‘l\ CP.\« <
) P.??\' Pg\’\‘\ Q€$ €°‘$\‘A\CP‘
€ A N (33 a
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>

% WRITE NOW TO A-MP ABOUT THE CREATIVE APPROACH TO BETTER WIRING
AIRCRAFT-MARINE PRODUCTS (GT. BRITAIN) LTD.

London Office: Dept. 15, 60 Kingly Street, W.1. Telephone: REGent 2517-8 and 3681-2-3
Works: SCOTTISH INDUSTRIAL ESTATES, PORT GLASGOW, SCOTLAND
TRADE MARK *Trades Mark of A-MP Incorporated, U.S.A. AP-75
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AS SUPPLIED TO:

Associated Television Ltd.
Scottish Television Ltd.
Tyne-Tees Television Ltd.
Central Rediffusion Services Ltd.
Portuguese Television Service.
Atomic Weapons Research
Establishment.

T | Southern Television Corporation,
Po‘ Adelaide, Australia.

and many other users.

-
i

VX500

C>

ST X A KA

This Pye microwave television
link Type PTC Miooo is suit-
able for use with the N.T.S.C.,
C.C.I.R. or the British 405-line
systems. A sub-carrier f.m. music
link circuit is incorporated. The
normal frequency range is 6575
to 7425 Mc/s but models can be
supplied to cover the range of
5925 to 6425 Mc/s. The r.f.
power output is I watt. Wave
guide or passive reflector instal-
lations available. Transportable
link equipment is also available.

Please write for full details.

W///////////// NI
MICROWAVE LINKSE

[

X2

(12X
e >

M S

oo & s

NN

ﬁ- PYE TELECOMMUNICATIONS LIMITED s NEWMARKET ROAD : CAMBRIDGE

L . n j"_gTelephone: Teversham 3131 Telegrams: Pyetelecom, Cambridge
e N ] — TA 4)

-
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FRAMEJGRID

The frame grid valves for television tuners are the PCC89 and
PCF86. The PCC89 is a variable-mu r.f. double triode for use as a
cascode amplifier. It is the frame grid counterpart of the conven-
tional PCC84, but it has twice the slope. The PCF86 is a combined
triode and high-slope r.f. pentode for use in the mixer stage. Its
conventional counterpart is the PCF80; but, again, the frame grid
valve has about twice the slope of its predecessor, and the in-
crease in conversion conductance is from 2.1mA/V to 4.5mA/V.
With such substantial changes in characteristics, it is obvious
that the frame grid types cannot be used as plug-in replacements
for the earlier types. Tuners will necessarily have to be redesigned
with different component values. In addition, the large increase
in voltage gain will demand particular care with respect to
stability, especially as tuners are progressively miniaturised and
printed circuits are introduced.

The design of the r.f. amplifier round the PCC89 will be discussed
in a later advertisement. Here we shall outline the special features
of a frame grid mixer stage.

STABILITY

In the mixer, stability must be considered primarily at the
frequency where the grid tuned circuit and the ¥f. transformer
most closely approach in frequency; that is to say, on channel 1.
The stability of the stage is determined by the effective slope of
the mixer valve, which is doubled when a frame grid valve is used.
However, the impedances of the grid and anode circuits are
likely to be substantially the same for the PCF80 and PCF86.
The worst condition for stability is when the primary of the r.f.
bandpass filter is detuned with respect to the secondary, feeding
the mixer grid; and the impedance of the i.f. bandpass filter
(which is usually built into the tuner itself) is at its highest.

In the 40Mc/s region the characteristics of the circuit are such
that there is only a narrow margin of stability. In particular,
there is very little allowance for stray capacitances. For maximum
stability, especially during alignment, it is therefore advantageous
to neutralise the anode-to-grid capacitance of the valve. This can
be done with either a loop coupled transformer (Fig. 1) or with
bottom capacitance coupling (Fig. 2). In either case, the equiv-
alent bridge circuit is as shown in Fig. 3. The value of Cg2 is not
particularly critical, since partial neutralisation should be suffi-
cient. However, the normal precautions must be observed: the
stage should be carefully wired, the placing of components near
the valve-holder should be avoided as far as possible, and the i.f.
transformer coil should be kept well away from the mixer grid
circuit.

R.F. LOSSES

In the design of the PCF86, special attention has been given to
the question of r.f. losses. The triode and pentode cathode pins
are internally strapped to minimise cathode lead inductance.
They should both be taken straight to ground. Accordingly, in
the PCF86 the effective grid-cathode capacitance due to cathode
lead inductance rises comparatively little with frequency. Thus at
200Mc/s its value is only 10% above its 1.f. value; while in the
PCF80 the increase is more like 25%, and the capacitance/fre-
quency characteristic is steep.

The input impedance of the PCF86 pentode has been carefully
controlled by a certain amount of screen regeneration which is
built into the valve. The inductive component of the screen grid
connection produces a negative damping effect in the grid-
cathode circuit by virtue of Miller effect; and the total input
conductance of the pentode, due to cathode lead and screen lead
inductance, is held within narrow limits.

:

& i!

B

VALVES 2 FOR TELEVISION
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FIG. 1

ex

FIG. 2 ezoé h.t.
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MULLARD LIMITED, MULLARD HOUSE, TORRINGTON PLACE, LONDON, W.C.1
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The reliablilty of the 8rimar ‘T’ range
of valves has been “built-in" as the
result of experience galned from a
programme of examination and test-
ing. One of these tests is lliustrated.
Sub-miniature valves for use In
guided missiles are being micro-
scopically examined for mechanicail

defects. The degree of magnification

is more than sufficilent to ensure
that no flaw In the structure can
escape detection—a vital precaution
in equipment which is subjected to
extreme stress and strain. The in-

formation derlved from this and other

tests on valves for special applica-

S tlons is used to Improve manufac-
turing techniques on commercial
types, so making B8rimar the obvious
choice when the demand is for a
reliable valve.

b rma i
eite ke it

Srandard Telephornes and Cobles Limired

Registered Office: Connaught House, Aldwych, London, W.C.2
VALVE DIVISlON; FOOTSCRAY : SIDCUP + KENT : FOOTSCRAY 3333

J

COMPONENTS
GROUP
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Prince -Igor (Borodin) can come to life in Princes Risborough (Bucks). Polovtsi
(dances, warriors and maidens) can drop in for tea at Polzeath (Cornwall):
ACOStereo equipment plays a vital part in providing vivid stereo sound at
a reasonable cost.

ACOStereo Type 71, costing only 52s. 10d. fncluding a diamond stylus, converts
many popular arms to stereo. ACOStereo Type 73, for stereo, LP and stan-
dard, is used in many leading instruments.  Both types are an unqualified
success at home and abroad.

DECEMBER, 1959

Acos
products
for
betcer
listening:

AGCOStereo Type 73
Turn-over cartridge
for stereo,

LP and standard
records.

Changer Dust Bug
Fits most arms.
Increases stylus life
up to six times.
Protects

your records.

e’

Acos Styli

%500 tested,
diamond and
sapphire,

for all Acos and
many other makes

-of cartridge.

>

0@%@4 ARE DOING THINGS IN STYL!

COSMOCORD LTD WALTHAM CROSS HERTS * TEL: WALTHAM CROSS 25206 (London subscribers please dial WS 25206)
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Designers, please note—
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DY € € >
B’,‘L’ & ‘W’ type
terminals
It is not generally realised that
collar assemblies of these terminals

are interchangeable, and we have
therefore drawn up a chart showing

\ LI0OI/25 \
\ LIOOA4/t R all possible combinations.
“L” & “B” type terminals can be
supplied with black or red heads
as standard, and in addition the
L 505/t

“B” type can be made in white,
yellow, green or blue to order.
All are supplied with one metal
washer, one non-rotating washer
and two locknuts.

STANDARD ‘B’

STANDARD ‘L’ STANDARD ‘W’

COLLAR FIXING FIXING FIXING

ASSEMBLY ! Y -y —r
mv.wm L,,“-J o = -ssn'mm

==== "\2;3"‘ =$==,"“7“' |°s::; ==:=;’|-Os§:

HIGH VOLTAGE

HIGH LEAKAGE
RESISTANCE (Large)

HIGH LEAKAGE
RESISTANCE (Small)

]
@- — 2 —_—— %———%u‘ 185’
o7 o4 74 1232
| M I 0 v | =) —
|
L —t
e o o =
e e e ._.__"2' o

GREAT CAMBRIDGE ROAD, ENFIELD, MIDDX., ENGLAND

Regd.

Telephone : Enfield 3322

Most ‘Belling-Lee'’ products are covered by patents
or registered designs or applications,

+ Telegrams: Radiobel, Enfield
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“BELLING-LEE ” NOTES
No. 11 of a Series

Any two pieces of material in close
contact with each other, and likely to
become damp, even by condensation,
must be viewed with suspicion. The
dampness would form a “ sandwich »
by capillary action, and even what we
call clean air can contain impurities
which® would pollute the water
particles and which might set up
chemical action between the two pieces
of material. If one or both pieces of
material are metal, the risk is much
greater, and if the joint is between two
metals and current flows, then some
corrosion will occur, unless recognised
preventative steps are taken.

It has been established that different
metals in proximity in an electrolyte
have different potentials, some higher,
some lower. The text book standard
iIs a calomel electrode in sea water,
against which the potential of other
metals are measured, e.g., zinc is
— 1.1 volts, copper is — 0.2 volts,
1.e., the potential between copper and
zinc is the difference between these
two readings which is 0.9 volts. It is
the material which has the most
negative value that tends to corrode.
It is generally considered good
practice to keep potentials low, and if
normally exposed to weather, 0.25
volts should not be exceeded, but
0.5 volts is tolerable if the equipment
is to be used under warm and dry
conditions.

The atmosphere itself in certain
industrial locations can be very
corrosive, so much so that exposed
and untreated metal parts have a short
life. In such places impurities seep
through any but completely sealed
containers, and rcally extensive
damage can develop in time i
potentials have not been considered.
Steps can be taken to reduce the
potential difference by electro-plating
either or both parts with a metal
with the desired potential.

Cadmium is generally recognised as a
most useful metal either for the
plating of a steel chassis, or for
valveholders or other components
which have to be mounted thereon.
It is also permissible to reduce the
potential difference by the introduc-
tion of a third metal, say a lead
washer (— 0.55 V), the potential of
which lies between those in use as
shown in the sketch below,

ALUMINIUM STUD (-0.E V)

wzza LEAD WASHER (-0.55 V)
BRASS CHASSIS (-0.3 V)

where the difference between no two
metals exceeds 0.25 volts.

Advertisemeat of
BELLING & LEE LTD.
Great Cambridge Rd., Enfield, Middx,

Written 21st October, 1959
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For full details please apply to :

E.M.I. ELECTRONICS LIMITED

BROADCAST EQUIPMENT DIVISION ° HAYES * MIDDLESEX * TEL: SOUTHALL 2468

DECEMBER, 1959

E.MT. has now introduced the
latest addition to.its range of
camera channels : the 3-vidicon
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, ~

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 tmder difficult
lighting conditions.

Outstanding features incluge :

* Ercellent signal/noise ratio

* Stability of colour registration
% High level clamping

* Stabilised gain of amplifiers

E.M.l. brings in
the colour camera

EES4
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Aspects of design

This is the Seventeenth of a series of special features dealing with advanced problems in
television and radio circuit design to be published by Siemens Edison Swan. The Ediswan
Mazda Applications Laboratory will be pleased to deal with any questions arising from this

or other articles, the eighteenth of which will appear in the January 1960 issue.

The frame drive circuit in a television receiver must be capable
of supplying a waveform accurately timed and of sufficient
amplitude to drive the frame output valve. Although a typical
frame output valve such as the Ediswan Mazda 30PL13 may need
only about fifteen volts peak to peak swing on its grid to provide
the anode current scanning waveform the drive circuit must
usually be capable of providing a much higher output. This is
because the signal is attenuated in the shaping circuit which is
introduced to produce the correct grid waveform for a linear
scan—see Aspects of Design No. 3. The required amplitude from
the drive circuit may vary between about fifty volts and as much
as aahundred volts according to the type of linearising arrangements
used.

The most exacting requirement which the frame drive circuit
has to fulfil is that the output waveform should be identical on
alternate strokes and should not vary either in amplitude or in
timing in relation to the synchronising signal. Any differences
in amplitude or timing between odd and even scans will upset
the interlace and degrade the picture quality.

The frame drive circuit is synchronised at the end of each stroke
by a synchronising signal. This frame synchronising signal is
often separated from the composite synch waveform by integra-
tion followed by clipping of the integrated waveform. This
produces frame synchronising pulses with a small timing error
ofl the leading edge but a considerable timing ‘error on the
trailing edge. By correct design the error on the leading edge,
which is used to synchronise the drive stage, can be made negli-
gible but the error on the trailing edge remains. Every effort
must be made to ensure that this does not affect the operation
of the timebase.

Frame drive circuits in general use are (1) blocking oscillator,
(2) anode coupled multivibrator, (3) cathode coupled multi-
vibrator and (4) a system of overall feedback in which the drive
valve and output valve are connected in a manner similar to an
anode coupled multivibrator. Typical circuits are shown in Figs.
1t 4

In all cases the output sawtooth is generated by periodically
discharging a capacitor which, in the intervals between dis-
charge, is allowed to charge exponentially through a resistor
towards H.T. line potential. The choice of circuit is, as usual,
governed by the conflicting requirements of performance and
economics.

1. The blocking oscillator uses only or.e valve which may be
in the same envelope as the output valve but it also uses a trans-
former and this may be fairly expensive. It is triggered into
conduction by the negative-going leading edge of a synchronising
pulse applied to the anode. If a synch pulse with a non-interlaced
trailing edge is used and the oscillator conduction time is long
then this positive-going edge may terminate the conduction
period. Conduction would then be different on odd and even
frames and interlace would deteriorate. The oscillator is accord-
ingly designed to have a short conduction time of about 150 to
250.8. This usually results in a fairly low impedance transformer
with consequent difficulty in providing sufficient amplitude of
synchronising pulse at the anode.

2. The anode coupled multivibrator presents a higher im-
pedance to the synchronising pulse. The negative-going pulse
is usually applied to the anode of the non-conducting valve Vs
whence it is fed to the grid of the conducting valve V,. An ampli-
fied pulse is therefore fed to the grid of V. which is then easily
driven into conduction. In order to prevent termination of the
conduction period of V, by the trailing edge of the synch pulse,
V, is usually kept cut off until well after this has arrived. The cut
off period of V, is accordingly arranged to be about 600 or 700uS.
The multivibrator is not capable of providing such high peak
currents as the blocking oscillator and this long conduction of V,
enables the required output voltage swing to be provided without
using large valves.

The cathode coupled multivibrator offers the advantage
of a control grid on V, (Fig. 3) which takes no part in the osciila-
tion process. This makes a convenient point for synchronising
without danger of a pulse being fed back into the synchronising
signal separator. It 1s often difficult, however, with this circuit,
to provide such high peak currents as with the anode coupled
circuit.
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FRAME
DRIVE
CIRCUITS

4. The overall feedback circuit (Fig. 4) is particularly difficult
to use because line pulses picked up by the frame deflector coil
from the line output stage are fed straight into the coupling com-
ponents of the oscillator circuit. This results in bad deterioration
of interlace. A condenser across the primary of the frame trans-
former will reduce this effect.

In all cases extreme care must be taken in layout and wiring to
avoid coupling line frequency signals into the frame drive circuit.
The Ediswan Mazda 6/30L2 and the triode sections of 30PL13,
30PL1 and 30FL1 have been developed to have characteristics
suitable for frame drive circuit operation.

FIG |

FMG. 2

FIG. 3

+ Vit
FIG. 4 -
=

LINEARITY

T NETWORK L
4 b

SIEMENS EDISON SWAN LIMITED 4nA4.E.1. Company
Technical Service Department, 155 Charing Cross Rd.. London, W.C.2.
Telephone : GERrard 8660.  Telegrams: Sieswan, Westcent, London.
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EDISWAN MAZDA 10LDI12
The 10LDI12 is a Triple Diode Triode intended for use in FM
and AM/FM a.c./d.c. receivers. The first diode is for AM

detection with the second and third diodes designed for use as
the FM ratio detector. The high u triode is for audio amplifi-

SRt Heater Current éamps) In 0.1
Heater Voltage (volts) Vh 28

MAXIMUM DESIGN CENTRE RATINGS
"Triode Section

Anode Dissipation (watts) Pa(tymax 1
Anode Voltage (volts) a(tymax 250
Heater to Cathode Voltage* (volts) Vh-k(tymax 150
Cathode Current (mA) k(t)max 5

Diode Sections

Peak Inverse Voltage (all secnons) (volts) PIV (max) 350
Anode Current. Section 1 (m L@ 1
Anode Current. Section 2 mA) Taay 10
Anode Current. Section 3 (mA) Lo ay 10

*In order to avoid excessive hum the a.c. component should
be as low as possible (less than 30 V rms).

CHARACTERISTICS

Anode Voltage (volts) Vi 200
Grid Voltage (volts) A\ —23
Anode Current (mA) L 1.0
Mutual Coiductanze (mA/V) Em 1.4
Amplification Factor " 70
Ratio Anode Resistance (6va/sia)

Diode 2 to Diode 3 ra-ra- 0.65 tol.5

INTER-ELECTRODE CAPACITANCES (*)F)

Triode Section PR X
Anode/Earth Ca-E 1.4 1.9 2.6
Grid/Earth Cg-E 1.9 22 3.0
Grid;Anode Cgea 20 21 24

Diode Sections
Cathode, Diode 2/all Cid-all 4.9 53 6.4
Anode Diode 3/al Card-all 5.1 56 6.6
Anode Diode 1/h, pin 7 ca’d-kt, kd, 0.8 1.1 1.7

kd, h, s
Anode Diode 2/h, pin 7,
Cathode Diode 2 ca~d-kd, xt, 4.8 5.0 54
k'd, kd, h, &

Cross Capacitan ces
Anode/Anode Diode 1 Cat-a’d 0.08 0.09 0.10
Anode/Anode Diode 3 Cat-a™d 0.05 0.11 0.22
Anode/Cathode Diode 2 cCat-xd 0.006 0.011 0.016
Grid/Anode Diode 1 Cg-ad 0.06 0.07 0.10
Grid/Anode Diode 3 cg -2’ d 0.012 0.021 0.035
Grid/Cathode Diode 2 ¢, 0.0025 0.0044 0.0066

*Inter-electrode capacltance m fully shielded socket, without
can.
**Inter-eclectrode capacitance with holder balanced out (using
holder quoted below).
**4Total inter-electrode capacitance including B9A nylon
phenolic holder without skirt or radial shield (Siemens
Ediswan Clix holder Type VH19/902).

TYPICAL OPERATING CONDITIONS AS RESISTANCE
CAPACITY COUPLED AF AMPLIFIER

(Grid Current Bias)
Supply Voltage (volts) V,(b) 170 170 170 200 200 200
Anode Load Resistance (kQ) ....R. 47 100 220 47 100 220
Grid Resistor (Grid

Current Bias) (MQ) ...... Ra 10 10 10 10 10 10
Anode Current (mA) .......... T. 1.25 0.82 0.46 1.6 1.0 0.56
Grid Resistor of following valve (kQ) 150 330 680 150 330 680
Voltage Amplification ,........... 42 51 34 44 53
Total Distortion for

3 volts (rms) output (%) ...... 0.6 05 04 0.5 0.4 03
Total Distortion for

5 volts (rms) output (%) ...... 1.1 0.8 0.5 0.9 0.6 0.4
Total Distortion for

8 volts (rms) output (%) ...... 20 1.3 1.1 1.5 1.0 0.9
Maximum Dimensions (mm)

Overall Length 67.5 -
Seated Height 60.5 %9
Diameter 22,2 o | |9
oy BASE B9A (Noval) g
AR 99
i )
ke g Wgs! M P LG

SIEMENS EDISON SWAN LIMITED 4n A.E.1. Company
Technical Service Department, 155 Charing Cross Rd., London, W.C.2.
Telephione : GERrard 8660. Telegrams: Sieswan, Westcem, London.
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Characteristic curves of Ediswan Mazda Valve Type 10LD12
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12A ||| POWER TRANSISTOR
. . . another G.E.C. first!

GETS57 Series Maximum Ratings Typical Characteristics —j
G.E.C. have produced a - !
transistor capable of switching Peak large Base- | Collector-
up to 12A in d.c. converters ! Peak Peak | collector- | Thermal | Junction signal emitter | s’:l'::geer
or giving 50W output from TYPE | collector coll:sc;or- sg'l'::ge; ?j:‘::i’:: LTS c“gr:ii"t "°\|/“g° Vs
a class-B push-pull audio ciurrint voltage |(base open-| to cooling hgg (\e/? | (mV)
amplifier at 45°C. c((R)) va\(/Pk) c'v"cu"zd) izgm; Titw) (I c_:IZA)'
Extremely robust and reliable, ™ cf\(/'; ) ) (Vce=—'~5Vr'c=l7-A)| 4
these transistors are suitable = I B o
for use in power amplifiers, GET571 12 16 16 !
servo amplifiers, d.c. converters GET572 12 o n 25 %0 [ s 1.0 160
and many similar applications. o RS |/
Matched pairs are available. GETS73 12 64 40 ‘ | |

SEMICONDUCTORS

For full information on these and other devices please contact:
G.E.C. Semiconductor Division, School Street, Haze! Grove,
Stockport, Cheshire. Tel: Stepping Hill 3811

or for London area, ring Temple Bar 8000, Ext. 10.
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Train at home in your spare time

RADIO &TV. SERVICING

this new, easy, practical way!

Your oww... BUSINESS...
CAREER... OR
5456'/4’47' NG HOBEY

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
sernid 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 trammg, 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
nowkfor full details. There is no obligation of
any

e No Mathematics e Easy Terms

Available o All Test Equipment Supplied

To RADIOSTRUCTOR, (Dept. G66)
(PR} [ . 46 MARKET PLACE, READING, BERKS.

® Personal Tuition e Finest Equipment

Please send Brochure

without obligation to:

825 We do not employ representatives 12.59

BRITAIN’S LEADING RADIO TRAINING ORGANISATION. _
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MONARCH UAI2
DE LUXE RECORDCHANGER

W

B.S.R. units are made for the man who knows,
the man who is not satisfied with second best.
Look for the B:S.R. seal before you buy.
Monarch Changers and Tapedecks are fitted
in the products you can rely on, to give yqu
far better listening for far more years.

are way ahead..!
,«(ia .

L

3

%¥

TAPEDECK T.D.I MONARCH UA8 _
STANDARD RECORDCHANGER

BIRMINGHAM SOUND REPRODUCERS LIMITED, MONARCH WORKS, OLD HILL, STAFFS.

G-
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High speed
Switching Transistors
TYPES XA141, XA142
and XA143

These germanium p-n-p drift transistors are specifically designed for use in high speed

current switching circuits and feature minimum gain/bandwidth products of 20 Mc/s,
40 Mc/s and 60 Mc/s respectively. 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.

0-260"ma 1255
©0-200 min. mln.‘\. 3 LEADS
0-017" +0-002"
l =0-00(" DiA.
f ( o — - =g~ 2
. P o b :
s33sm e ommon, 385 - +F
; = —Sca-— — —-—L-— 9~
[ )
_.] o P_\METAL CASE
MAXIMUM RATINGS (Absolute Values)
Collector to base voltage (volts).......cc.cccoooo i - 30
Collector to emitter voltage (VOIts).................oooeres -29
Emitter to base voltage (VOItS).am.ooovovoernnnnn. - 2
Collector current (MA). .cmemssmreecsiseeeeioiinis " -100
Collector dissipation Tamp=25°C (MW)......co.onn. 120
Collector dissipation Tamb=71°C (mW).................... 10
PARAMETER CHARACTERISTICS* (Tambp=25°C) XAl141 XA142 XA143
Stgtic current amplification
at Vee= -7V, Ic= -5mA (hFE) smsces sz crpeema.. Minimum 20 20 20
Average 45 45 45
Collector to base capacity (PF)...oeseiricrniiin G Average 2 2 2
Maximum 5 5 5
Gain/bandwidth product (frequency for current Minimum 20 40 60
gain=1)at Vee= -7V, Ic = -5SmA (Mc/s) .ccpeermene Average 30 50 75
*Typical production spreads

EDISWAN SEMICONDUCTORS

MAZDA Valve CRT and Semiconductor Department, 155 Charing Cross Road, London WC2, Tel: GERrard 8660.

CRC1S/57
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Model 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
Our high standard which

has made these recorders famous has been maintained, resulting in

retained with additions and improvements.

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,
arranged for tertiary feed-
back and 100 volt line it is
under 0.15%,. The hum and
noise is better than—85 dB

and when

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.

12-CHANNEL ELECTRONIC MIXER

This is similar to the 4-channel, but is fitted with 12
hermetically sealed controls, 12 balanced line

microphone transformers potted In mu-metal
boxes, and a mains transformer also potted in
mu-metal. All components which can affect noise
are tested and selected before insertion. It is sup-

plied in standard steel case or 7in. rack panel.

I ——r i, r -

Will deliver 120 watts continuous signal and over
200 watts peak Audio.
any type of load and may be used to drive motors

It is completely stable with

or other devices to over 120 watts at frequeﬁcies
from 20,000 down to 30¢ps in standard formorother
frequencies to order. The distortion is less than
0.29,, and the noise level —95 dB.
series parallel output is provided for 100-120 V.

A floating

or 200-250 V. and this cool running amplifier
occupies 124 .inches of standard rack space by Il

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: ‘ Yortexion. Wimble, London.”
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Marconi
Crystals
for stability
and

precision

The experience gained in manufacturing
quartz crystals to the stringent requirements of
our own apparatus and of Service equipment
enables us to offer a comprehensive range of
crystals covering the frequency band 1.0 Kcfs
to 62 mc/s at extremely competitive prices.

Years of intensive research and development
work guarantee the reliability and quality of
this Marconi product.

MARCONI CRYSTALS FOR ELECTRONICS

MARCONI’S WIRELESS TELEGRAPH COMPANY LIMITED, CHELMSFORD, ESSEX, ENGLAI‘LI%
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Amplifiers that are
acclaimed throughout the world

The *“ Point One Stereo’’ pre-amplifier Is designed so that It can be used with
any Leak monaural power amplifier or a combination of any two Leak
monaural power amplifiers additionally to its more normal use with the
s Stereo 20*’ or *¢ Stereo 50.” '

“The Point One Stereo’ pre-amplifier is probably the most comprehensive unit in
existence covering every refinement for stereo tape, disc and radio plus monaural amplifi-
cation for any form of input signal . . . it is difficult to think of any additional requirement
that one would ever wish. The equipment performs with the high performance always
associated with the tradition of Leak equipment. It is a fine example of design and con-
struction, and the pre-amplifier can be used with any other Leak main amplifiers. How
the pre-amplifier can be sold for as little as £21 can be answered only by Harold Leak.. . .
Summing up, therefore, one can highly recommend the Leak stereo system for use with
any current monaural or stereo input whether it be from pickup, tape, radio or microphone.”

Extract from Test Report by J. C. G. Gilbert reprinted from the Music

GILERT Trades Review, February, 1959 and In our advertisement in October’s

Jﬂs S.A., Assoc. LE.E. ‘ Wireless World*’. The full two-page Test Report and an illustrated
M.Bric. [.R.E., FTS. brochure on the amplifiers will be sent to you on request.

g

£21.0.0 . . . . . a price made possible only by world-wide sales

F— ey

_ ‘ ' Trough-Line F.M. Tuner (self-
STEREO 20 amplifier 29 GNS TL/12 PLUS amplifier 18 GNS [ powered) £25.0.0 plus £8.15.0 tax

- - I i
Ll My | Please send me Test Report and Brochures 1
LEAK) 555 | '
( NAME ..eiiiciiiiiineieiiibannsseeneeuarisasseintatees s ofiasnees e :
: | ADDRESS ......coovvemimeieneranannnns ... B B I
. . . the first name | I
| ................................... 0000 \ B .

in High Fidelity since 1934 L R — ) S

H. J. LEAK & CO. LTD., BRUNEL ROAD, WESTVVAY FACTORY ESTATE, LONDON, W.3
Telephone g SHEpherds Bush 1173/4/5 Telegrams : Sinusoidal, Ealux, London
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10 0 OO0 0160 O
W Transistor Set Parcel

“ahivet as illustrated—with handle and
motils—2-gang tuning condenser—printed
eircuit—tuning sc’\le—full cueui'. dlagram

WIRELESS WORLD

INDUCTOR FLUORESCENTS

These represent today’s best
value in lighting. All models
are complete with polyester-
filled chokes (so far as we
know not available in any
other low-priced fittings) all
are made from heavy gauge
sheet steel, stove enamelled
white, all use canister type
plug in starters, and ail are
fitted  with interference

Wi other
:Tl’\‘,énfs—wm all be sent for 29/6 plus 2/6

poet and insurance.

Morganite Potentiometers

Single and 2-gang
types avajlable,
standard

good length
spindle, all
new and
boxed.
Single  types,
each, valves =yl
ble: 5K

;5!; 50](1 100K, 250K l meg., 2 meg.,
Gang type 3/- each—valves avallable
5K + 5K. 100K + 100K, § meg. + } meg.,
2meg. + 2 meg.

A.C./D.C. Multimeter Kit

Ranges: D.C. volts
0-8, 0-50, 0-100, 0-500.
0-1,000. A.C. volte
0-5, 0-50, 0-100, 0-500,
0-1,000. D.C. milli-
amps  0-3,  0-100,
0- a00 Ohms 0-50,000
with internal bat-

teries. 0-500,000 with
external batteries.
Measures  A.C./D.C

volts.  D.C. current
and ohms. All the
essential parts includ-
ing metal case, 2in. moving coll meter,
selected resistors, wire for shunts, range
selector, switches, calibrated scale and full
instructions, price 19/6, plus 2/6 post and
insurance.

R11I55 for Spares

These are less valves but otherwise reason-
ably complete—ideai for spares—prices £2
to £4 depending on condition. Carr. 7/6.

Rectifier Bargains

Selenium rectifier type 12, 500 v. amp.
half-wave, easily rebuilt into full wave
or multiple type, contains 30 35 mm. disca.
Price 8/6, plus 1/6 post. Type 13, 36 volt
9 amp. easily rebuilt into six full wave
charger rectifiers suitable for 6 or 12 volt
batteries at 3 amps, contains 24 84 mm.
disca. Real bargain at 19/6, plus 1/6 post.
Type 14—240 v. ¢ amp., 7/6

suppressors. Guaranteed for
two years:
Inductor 80 for 5it. 80-watt lamp 39/68+ 5/- carriage and ins.
Inductor 40 for 4ft. 40-watt lamp 32/6+4/6 "
The Three-Forty:
ior 3ft. 40-watt lamp . - 31/86+3/6 »
Ind 20 for 2it. 20-watt lamp 29/6+38/6 ”
Circle Light for 40-watt circular lamp - 49/6+3/-

Note: Prices do not include tube but ﬂ‘:eu re the latest bi-pin '.ype eully
obtainable from your local electrical shop or if you wish direct from us.

Special Ofers:
Inductor 40 complete with tube ready to work 39/6+5/6 carnage and ins.
Three Forty complete with tube ready to work 39!6+ 4/t

This Month’s Snip

5-valve F.M. receiver kit
Note: This is not just a tuner
but a complete receiver with
ower supplies—made by

e famous Co sor Company.
Until very recently this cost
€15/15/-, but due to a Iarge
purchase we are able to offer
this at the remarkably low
price of £8/19/6, plus 3/6 post und insurance. Complete with full
constructional details. The circuit uses five BSA valves and special
features are the cascode R.F. stage and the Foster Beeley discrimina-
tor. All valves and components, printed cireuit, printed dial, 10in.
X 6in. elliptical speaker—in fact, everything except the ca.bmet [:]
supplied. Do not miss this wonderful bargain!

American Receiver C646068

This fs a 12-valve receiver originally designed for military operation on the
60-80 Mc band Onpe stage of R.F. and three stages of [.LF. with additional
stages for nose euppression and A.V.C. make this an extremely veraatile re-
ceiver, also grystal in illator p) des highest stability. On the front panel
are all controls and moving coll input .md oul.put meters. Complete with its
own power these, h 3 ded to operate on American
voltage 115 v. 8o with sach receiver we suppty a step down transforner, A
limited quantity ooty of these offered at the extremely low price of £6/10/-.
Plus 12/6 carriage and packing. Bize approx. 26in. x 9in. x 17in. Note:
These sets are unused but have been in store for some years and may therefore
require servicing before being put into operation. At the low price charged
we canoot test these vor do we give any zuarantee. Complete with valves
and one orystal. Circuit diagram and technical motes free with equipment
or separately price 2/6.

For the Record Enthusiast

New-four speed playmg deck by E.M.L has the following features:—
Velocity operated auto

Pick-up on switch cannot be dan-u ed.

Remarkably low rumble achleved by single ball thrust and maguetic
sereen On mo‘or.

Anti-microphony mounting.

The ideal unit to renovate old equipment or to build into new.

8ize: 11}in. wide, 1}in dcep, 2}in. high. deplb 2¢in.

M+ins model with stereo cartridee, £7/17.

Or with monaural cartridge, £6,18/6, posL and ins. 3/6.

H.P. Termns on request.

FOR ADDRESSES SEE OPPCSITE PAGE
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Hi-Fi Snip
Infinite Wall Baffle

Nicely
veneered
and polished.
Corner fitting
(attaches to
picture rail).

Takes up no
floor apace. Gives
really {antastic

resuits with only.
low - priced  Rin
speaker. Fitting for
tweeter. Only 45/-
each. Carriage and
insurance /6.

Speaker Bargain

12in. Hi-fidelity loudspeaker. High fux,
Permanent magnet type with standard 8
ohm speech coil.  Will handle up to 12 watte.
Brand new by famous maker. Price 32/8,
plus 3/6 post and insurance.

W.D. Circuit Details

Diagrams and other information extracted
from official manuals. All 1/8 per copy,

12 for 15/-.

A.1134 R.109

BC.348 HRO Receiver

BC.312 R28/ARCS

R.103A R1116/A

BC.342 RA-1B

RA-1B ARSSD

R-208 AN/APA-1

R- 115.;

R-1124 76

R- 1132AIB 1481 R.T18

R-114' CAY-46-AAM-

R-1224A BADAR

R-1082 A8.B.-3

R-1355 Indicator 624

B.C.1206-A/B Indicator A.8.B.3

B-465-A (or -B) Indicator 62

B-454-A (or -B) Indicator 6K

B-453-N-A (or -B) -F. unit 24

Transmitter T1154 R.F. unit 25

Fifty-eight walkie R.F. unit 26
talkie R.F. uni* 27

Freguency meter Wireless set No. 19
B.C. 221 Demobbed valves

Medresco Hearing Aid

As supplied by
National Health,
completely over-
hauled and in
good working
order with six
monlhs guaram

£2/15I- Pl“E 2/6
post and ins.
Complete with
earpbhone and
new ear plug
but not bat-
teries. these can
be eupplied as an
extra for 5/~
per set.

lnstrue‘.’ions showing how to convert to
pocket radio available free il requested.

CABINET
SNIP

Extremely well made portable amplifier
case finished in tLwo-tope and very modern
in appearance. Large enough for stereo
outfit with tape deck or autochanger.
Snip price 59/6, plus 3/ carriage and
insurance,

)1 T T L 0 T 00 T 1 1
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Radio Stethoscope

This can be slipped into
the pocket rather like a
fountdin pen. With it in
most districts a receiver
can be checked from the
grid of the first valve right
through to the output
without a signal generator,
the stethoscope will operate
in both L.F. and R.F.
circuits without alteration.
It is a complete fault-
finder.

All the necessary parts
to make this tracer 9/8,
post 1f-.

Building a Scope?

3in. oscilloscope tube. American-made
type No. 3FP7, octal base 6.3 v. .6 amp.
heater, electrostatic defiection, brand new
and guaranteed, 15/ each, plus 1/6 post
and ins.

Thermostats

15 amp.: —wall moun g

Note all are skeleton type similar to illus-
tration except the wall ‘mounting type
which is encased in metal box with scale
and pointer,

Yaxley Switches

1 Pole 3 Way cooomoa g liE
1Pole 5 Way 2/~
1Polell Way .... 2/6
2 Pole 2 Way Ceramic 2/6
2 Poled Way ...... 2/-
2 Pole 6 Way .. 2/6
2 Pole 8 Way .. 3/8
2 Pole 11 Way .. 3/8
2 Pole 12 Way 4/6
3 Pole 3 Way 16
3 Pole 6 Way 3/6
4 Pole 4 Way 3/~
6 Position Bhorting . 2/
6 Pole3 Way .... 2'8
6 Pole 3 Way Ceramic 3/8
8 Pole 2 2/
9 Pole 3 2/6
12 Pole 2 . 2/~

Model 391, this is ideal for tape or general
i with d lead
39/6. plus 1/- post.

45 r.p.m. Record
Player by Cossor

Wonderful present for a teen-
ager. Limited quantity only.
Brand new in manufacturer’s
carton with guarantee card.
Only last year these were being
advertised at 19 gns. Qur
price £10 plus 7/6 post and ins.

If ordering by post, address your order to the Company nearest to you.

Electronics (Manor Park) Ltd.

Electronics (Croydon) Ltd.,
266 London Road,
Croydon.

Phone: CRO 6558,
Half day, Wednesday.

Here is a present that will be really appreciated

Motorised food mixer with no irksome lead hanging
out and which does not have to be plugged into the
mains as it works off three 14 v. cells in its handle. A
really useful mixer ideal for kitchen or anywhere
about the house and can also be taken on barbecues,
picnics, etc. Price 35/ plus 2/6 post and packing.

For Your Service Department

An invaluable tool for working inside a dark cabinet
or cupboard. This is a screwdriver with torch and
has four interchangeable bits, two for the ordinary
slotted screws and two for Philips heads. The torch
section operates from !4 v. batteries in the handle
and will save its cost in frayed tempers alone. Why
not treat yourself to one of these now? Only 10/6
plus 1/6 post and packing.

SIX USEFUL ARTICLES

Our 1960 catalogue now ready gives constructional hints and circuits
for the followiny Items:

Moisture operated switch

Bimple but clever signal tracer

Versatile power pack costing enly 10/
Instantaneous heater for workshop or den
Bix transistor pocket superhet

8Simple bed warmer

Plioto-flood controller

Send for this catalogue today—price 2/6. refundable from purchases.

Components Would Cost More

Car Battery Charger—ready-made high
output battery charger in stove enamelled
sheet steel louvred case. New, complete
and ready to work. Rated at 12 v. 4 amps.
and variable rate selector for trickle charg-
ing, also a meter to show charging rate.
Suitable for 230/250 A.C. mains. 8pecial
snip price of 55/-, plus 3/6 post and ins.

For Cycles and Scooters

INDICATOR. ‘A
‘ SWITCH

& \spoT LAMP
HOOTER..

This three part outfit
comprises combined
headlamp with built - in
hooter and a rear fitting
direction indicator and
a combined indicator
switch and push button.
Altogether a well made
outfit which will make
cycling safer. Price
15/6 complete, plus 2/6 post and packing.

Towards Hi-Fi Perfection

The revolutionary B.J. tweeter unit
stands on top of the cabinet and
with it the best in the loudspeaker
is brought out by top "' C " positive
and controllable. Frequency res-

ponses 2,000 to 18,000 c.p.s. Effec-
tive acoustic spread 360°. Dimen-
sions 6% x 5in. diameter. Weight
14 1b. approx. Finished in sapele
mahogany veneer. Price £4/19/1
plus 3/6 carriage and insurance.

Fuller technical details available on
request.

Electronics (Finsbury
Park) Ltd.,

29 Stroud Green Road,
Finsbury Park, N.4.
Phone: ARChway 1049,

Half day, Thursday.

520 High Street North,
Manor Park, E.I12.

| Output

Please include postage.

SPECIAL THIS MONTH

Battery Charger Rectifier—selenium 12-15 v.
8 amp..

Blank Metnl Chassis—all 2jin. deep from
18 guuge alumimmiam. Bizes: 8in. X 2in., 4/8:
74im. x 5w, G- l3hn x9m 10mx'lhn
: lijm. x 7§in.. §/-.

Meta]l Chassiz— punched for Mullard 510
Amplifier. compete with inner screening
secilons and stove enamelled, 12/8 set.
Geiger Counter Tupes—20th ceatury type,
Type No. G24, with circult of geiger counter,
29/6.

Wrterproo! Heater Wire—suitable electric
carpets, electric blanket, hand muffs, foot
pads, etc., 7d. per yard.

Twin Twisted Ligbting Flex—equivalent
14/38 rubber insuiated, cotton covered,
1716 per 100 yard coil.

Moving Cofl Meters

0-500 microamp .. 2in flash ....
250-0-250 microamp .. 2}in. sorface. .

17/8

750 microamp .. 2¢in. surface. .
5-0-5 microamp .. 24n. flush
0-30 muiliamp .. 2}in. tush
0-100 mubamp .. 2¢in. flush
0-300 milbamp .. 2¢in. flush
0-500 miliiamp .. 2fin flush
0-1 milklamp . 2¢in flush

Luminous Switch, double pole designed for
electric blankets, neon indicators giow when
apphance is switched on, 10/-.
Unbreakable Mains Lead type of lead fitted
to eiectric razors makee fine lead for test
meters and any other devices where eubject
to continuous bending. Twin figure eight
construction, ecoft cream Pp.v.c. covered.
Normally costs 2/- per yard. Three 6-it.
leads for @/-.
Metal Rectifier equivalent RM5, 12/8.
Metal Rectifier, 60/80 mA, 260/300 v., 4/6.
Filament Trapsformer, 6.3 v., 1} amps, 6/6.
23 Amp Dropper—tappings markei 200/2‘20/
3/6.
Transformer—standard pentode—
4/6. multi ratio, 8/6.
Bi-metal Strip with heavy duty contact—
deal for thermostat, fire lamp, etc., 2/6.
Neon Lamp—midget wire ended, ideal mains
tester. etc., 2/-, ex Govt., 1/8.

ghﬂips Trimmers—O0-30pF, 1/- each, @/-
0Z.

Set of 8 Allen Keys, 3/6.

Heavy Duty Test Prods—red and black with
plug-in lead attachments, 8/8.

lnstall those extra pomts, 3.029 twin flat
T.R.8. cable. Big purchase enables us to
sell this at 45/- per 100 yds., carriage 3/6.
Low Resistance Head Phones. Ideal erystal
seta, eta,, 7/6, plus 2/6.

Goodmans Multi Ratio Output Transformer.
6 watt, 8 ratios, from 12-1 to 72-1. ntre
tapped for push/pull, 7/8, plus 1/-.

Ditto, unbranded. §/8, post 1/-.

Cold Cathode Valve CV413, Voltage regulator
or trigger switch—unused but ex-equipment.
2/- each.

Tag Panels. Ideal for comstructors, experie
mental circuits, etc., 3 of cach of 12 different
types, B5/-. post 1/6.

Slydlok Panel Mounting Fuses with carrier,
5 amp, 2/- each, 15 amp, 2/@ each. Belling
Lee 2BA ftully insulated terminals for
mounting through metal panels, 2/- each.
Terminal Heads, insulated 4BA, 2/- doz.
1 mFd. 35¢ v. Bmall tubular metal cared
condensers made by Dubilfer,
50 Assorted Resistors. Well mixed and use-
ful values } and } watt, 5/~ for 50.

Ditto, but 1 watt. §/8 for 50.

Maijns Traosformer. Btandard 230 v.
input 250-0-250 at 80 mA., 6.3 v. at 5 A,
12/8.

Toggle Switch, 8tandard metal body, type
with round dolly, fAxing ring and onjoff
indicating plate, 1/3 or 12/~ doz.

Metal Rectifier. 250 v. 60-80 milliamps.,
ideal for mains set or instrument or to [
replace that expensive valve, 4/6.
Screened Cable. Rubber covered flexible
with metal d ideal for
or gramophone extensions, 4d.
30/~ per 100 yds.

Tnstall 2-Way Switehes. Our outfit comprises:
80 yd.\multicore cable, two 2-way switches,
two wood blocks. Full instructions, 9/8
each, post and insurance, 2/6.

Long, Medium and Short Wave Cofl Pack.
An exceptionally well made coil pack which
covers the standard long, medium and short
wavebands for 465 k/e 1.F., complete with
diagram of connections. 14/, pius 1/6
postage and insurance—limited quantity
only.

-C;r Battery Charger. 12 v. 4 a., variable
charge. fitted meter. §5/~, plus 3/6 post.

P!
per yd.

Electronics (Ruislip) Ltd.,
42-46 Windmill Hill,
Ruislip, Middx.

Phone: RUISLIP 5780.
Half day, Wednesday.

=
| |

00 0 0 lI
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Professional Quality
— at a price for everyone

Answering the demand for a low-priced, quality microphone—the
Crystal Cadenza. It has the high standard of workmanship and
styling you associate with the Cadenza Ribbon microphone, plus
a few advantages of its own. It's robust and handy, with top
crystal performance and its low price makes it an ideal second
microphone for studio work, or an excellent partner to your tape
recorder,

Call in aeryour local dealer’s and look it over—handle it, listen to
{ts performance and you'll see why the Cadenza Crystal is getting
such a warm welcome.

Crystal Cadenza Microphone

Open circuit sensitivity —47dB referred to 1 volt/dyne/cm?
Frequency range 30 to 8000 ¢fs

Optimum load 10 megohms

Minimum load 1 megohm

Recommended amplifier sensitivity 1-10mV approx.

Mounting: head hinged on desk stand for
adjustment to best recording angle.

T
price 3agu|neas

{completes with 11 lead)

Simon Sound Service Ltd

Recorder House g

46-50 George St., Portman Square, London, W.1
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{0C/AC CONVERTER

}ﬁ TRANSISTORISED, ELECTRONIC
=%, AND VIBRATOR MODELS

available for operating practically any-

L thing—from an electric shaver to a
; television—from battery or DC Mains
% supply.

i
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Volradio

Dept. WW/C Browells Lane Feltham & s 8'
Middlesex Feltham 4242 2
London Office :

57 Fortess Rd., N.W.5.

GULliver 5165

i
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W.FER SWITCHES TO SPECIFICATION

As we specialise only in the manufacture of smal
quantities of wafer switches (to individual specification)
we guarantee competitive prices and fast delivery-

SWITCHZS TO PUBLISHED DESIGNS (FROM STOCK)

G.E.C. 912-PLUS Mullard Tape Amplifiers

S1 (14061/B1) Amplifier ““ A ™
}I4/6 pair | SS/567/A
$2 (14062/B1) $5/567/B } 32/6 the set
$5/567/C
S4 (SS/556/1) ...  11/6 Amplifier ¥ B
25 (5/556/2) ...  10/6 | SS/567/A ........ e 166

Werite for Price List and Design Chart.

SPECIALIST SWITCHES

23 Radnor Mews -
London W2 -

Sussex Place
Paddington 8866/7
Suppliers to the leading electronics, aeronautical and

automobile companies and to research institutions, the
G.P.0. and Universities.
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...there are 7.7 radio-receivers to every metre of the equator

In 1957 there were approximately 309 million radio-receivers all over
the world*. If they were to stand along the equator there would be
about 7.700 recelvers to a kilometre. This seems tremendous to us.
Nevertheless, there is every possibility of ensuring a further Increase.
Above all, the number of double-receivers, portable radio-receivers,
car radio-receivers increases rapidly. In the Netherlands 3 million
radio-receivers for 2.8 million homes have already been registered
Has the upper limit already been reached thereby?

e =
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Electron-tubes —
valuable - components in our technical world

In 1904 J. A. Fleming developed the first electron-tube (Diode). Since
then more than half a century has passed with gigantic technical progress
and grand achievements in the electrical industry . .. Year by year there
has been an increasing demand for the varlous electron-tubes for radio-
receivers. Trade with these important components became an interest-
ing trading-branch on the world market.

Efficient —

The valve-works in the German Democratic Republic supply you with
high-quality receiving-valves, miniature valves, long lasting valves
among other items.

Progressive —
Reliable ROHRENWERKE

Representatives for England: The Winter Trading Co., Ltd., 6, Harrow Road, London,
2

*This number was estimated according to the statements in the statistical annual of the
United Nations, New York 1958.

Please forward your 294-page catalogue ‘‘receiving-valves'’ in English, French, German
free of charge **

. #* Please cross out which does not apply.
RFT Rohrenwerke, Abt. Export, e
Berlin-Oberschéneweide,

Ostendstr. 1/5

COUPON
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Worldwide Export Service

ELECTRONIC

EQUIPMENT FROM U.S.A.

Frazar & Hansen Ltd., internationally known
since 1834, presents the latest advancements in
electronics designed and engineered by leading
U.S.A. manufacturers: many microwave and
transistorized devices, components and com-
plete equipment. A number of these are designed
to meet military specifications.

Gas Proportional Alpha Counter

A compact, portable, battery-operated gas propor-
tional counter designed for the performance of alpha
radio-active contamination surveys in the
presence of high humidity, volatile solvent
vapors and other atmospheres and other
types of radiation. Plug-in ‘‘ transistor ”
amplifier, trigger and high voltage power
supply. Ranges: 1,000, 10,000 and 100,000
counts per minute (2 pi geometry).

EBERLINE INSTRUMENT CORP.

<

Line Fault Analyzer

Model 124A Line Fault
Analyzer designed for rapid
location of faults on trans-
mission lines. Instantly
pinpoints shorts, opens,
grounds, and indicates
nature of fault from 3}
to 200 miles. Also avail-
able—carrier frequency voltmeters, wave analyzers,
specialized LF, HF, VHF, UHF test equipment,
RF transmitters and power measuring equipment.

SIERRA ELECTRONIC CORP.

Also aluminum microwave and relay towers, AM trans-
mitters, audio equipment. Digital voltmeters and data
printers. High speed pulse generators. Signal genera-
tors. Spectrum analyzers, transistorized power supplies.

Distributors Wanted
Overseas inquiries invited from electronic engineering
‘representatives and manufacturers

FRAZAR & HANSEN Ltd.

301 Clay Street ¢ San Frangcisco 11, Calif.
Since 1834

WIRELESS WORLD
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AN EXCELLENT RANGE OF
MOULDINGS FROM STOCK

Embellished types for
domestic equipment

Instrument types for
modern apparatus

WE ARE ACTUAL IMPORTERS of the popular
‘Pekalit”’ range and maintain adequate stocks
of the more widely used patterns

UNCLES BLISS & CO., LTD.

CHERRY ORCHARD RD, EAST CROYDON, SURREY
TELEPHONE: CROYDON 3379/6390

W 1. Covking. MIEE

230239 - A reliable and

FUITIRGY | comprehensive
-EL'J Al guide for
: amateur and

professional
|- L= e

Wireless Servicing Manual
by W. T. Cocking miee.

This standard work has come to be recognised asa
reliable and comprehensive guide for amateur and
professional alike. Essential testing apparatus is
described and logical methods of deducing and
remedying defects are explained. A chapter on
the servicing of frequency-modulated v.h.f.
receivers is included.

17s 6d net by post 18s 5d
from leading booksellers
A WIRELESS WORLD Publication

Published by Iliffe & Sons Lid.
Dorset House, Stamford Street, London, S.E.1

9th edition
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T R A N s F o R M E R s All for 240 V Input, other Supply Voltages as Required
CONTINUOUS RATING, Short Rating Transformers also available

EACH TRANS- | #V50004
FORMER IN [ 2Vl00coA
g0 | THISGROUP o 0,000 A......... £127
£8 - 10 - 0 2V 30,000 A ... £130
I0V2000A ... £103
OUTPUTS 10V I000A ... £59
sV 80 A 10V 500 A £38
SOV 60 A £2 12V 40 A IOV7SOA .. £48
'(35'?6258\, LOO A 00 £26 24V 30A 10V 300 A .. £28
CRITIEN VY ng 2;: 0V900A .. £50
6-12-18-24-30V 12A €11 d 12V 1,000 A £64
110 V Centre Tapped 110-120 v 4A
55 V 25 A £26 4v 100 A ISV I,000A ... £75
1.6 V to 49 V in 23 combinations, 12 A £13 60V 7 A 20VB00A ............ £80
175V 40 A S5VI000A ..... £39
S5v ISA
TRANSDUCTORS |
- THREE PHASE
a5 g TRANSFORMERS
Saturable Reactors for Input 400/440 V
controlling AC currents - AUTO 40V 60 A3
up to 200 A 100 kVA. | TRANSFORMERS Phase ......
Available for all standard 230 V 50 A 3
AC  supply voltages. 230-11SVSA .., £8 Phase ......... £78
Single phase and three | 950 340230 220- 110 v 100 A
phase.  Standard DC 120-115-1 10~ 3 Phase ...... £90
control volts; 12, 24, 36, 105V 12A ...... £13 4 V 5000 A
110 and 240 V. 3 Phase ...... £130
250-240-230-220-
120-115-110~
LUSRACCIAN e BIESO These and other Transformers can be supplied for 3 phase:
6 phase and 12 phase Rectifie. 3.
AC and DC Supply Units with infinitely
variable or tapped output. Manual or remote
control with full instrumentation. The Con-
sole illustrated has a stabilized 230 V AC
supply as well as several low voltage heavy
current sources. Each source is independent
of the others, but where called for, inter-
locking and protection devices can be
included.

VOLTMOBILE
VOLTAGE REGULATING AUTO-TRANSFORMERS

Range from zera volts to supply volts in 64 steps. Change per step 1.6 % ON LOAD SWITCHING.

INPUT 240 V INPUT 420V
VOLTMOBILES can be used by OUTPUT 0/250 V OUTPUT 0/440 V
themselves or in the primary of B O e R T« o o« o Tt « 1 £32 £37
another transformer to give very 60 A . £62 £73
fine changes of output. 100 A £98 £111

RECTIFIER SETS .70
available for 3-phase supply.

63VDCI3A £13 36VDCS0A.......
12V DC 200 A €87  110/120 V DC 10A...
12/25 V DC 12 A with Choke Regulator  £18  110/120 V DC 25 A
12VDC2I0A e £ 200/250 V DC 6 A ...
24VDC20A.......... €26  200/250 V DC 10 A

24 V DC 26 A with stabilizer .. £36 200250 V DC I8 A
24VDC 105 A .ocooernne. LEII0 220V DCII0OmA ...
34V DC I0A €30 1,200V DC 200 mA ...

SPECIFIC ENQUIRIES are invited for HARMSWORTH’ TOWNLEY & Co.

Transformers and Rectifiers. We specialize

In HEAVY CURRENT EQUIPMENT. 2 JORDAN STREET, MANCHESTER 15. GENTRAL 5069
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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
operational conditions.

-
e 2

MAJOR TYPE

‘B.P.O. 3000° '

The best known and most useful relay
available. Spring sets allow from one make
or break to 12 change-overs. For minute or
heavy switching, sensitivity down to 30 milli-
watts. Adjustable for critical timing, fast or
slow operation. Standard or Tropical finish.
Special Adaptations can be supplied.

MINOR TYPE <600’

Ideal for simple switching operations where
lightness, compactness and economy are
prime considerations. When fitted with
contacts similar to the ‘B.P.O. 3000”
type is faster in operation and release.

A calculator giving full technical details
of the above relays, plus Lever Key
Switches and High Speed Relays, will
gladly be supplied on request.

Principals and Design Engineers are invited to discuss

requirements for special applications. The advice of our
design and development department is freely available.

Extremely advantageous
quotations can be offered
for quantity orders,

CONTACT

KEYSWITCH
FOR IMMEDIATE DIRECT SUPPLY .

2 Irongate Whart Road, Praad Street, London, W.2
Tel. PADdington 2231
Contractors to Home & Overseas Governments & H.M.Crown Agents

DECEMBER, 1959

ATTENTION:

OWNERS OF TAPE RECORDERS

Here is an opportunity to learn
toreign languages with your tape
recorder. Full elementary courses
in ltalian, Spanish, German, French
and Russian.  Full recorded ‘tape

together with instruction book 29/6.

Trade enquiries invited

Please apply for explanatory leaflets to your

nearest retailer or direct from

FISHER ELECTRONICS CO. LTD.,
NATIONAL HOUSE,
WARDOUR STREET, LONDON, W.l.
Telephone : REG 7597

Another CHANNE_L
MINIATURE INSTRUMENT

Dimensions only 41" x 31

TRANSISTORIZED  RESISTANGE-CAPACITY  BRIDGE

net rrice £ 85 10 .0 rostran

BATTERY 3/3 EXTRA e CASH WITH ORDER OR €.O.D.
Magic Eye Null Indicator

Resistance Ranges 5Q to 20 MQ

Capacity Ranges 5 puF to 20 uF

Sharp Positive Null Indications

Calibrated Power Factor Check

Fits your Pocket. Completely portable.

TRADE AND EXPORT ENQUIRIES INVITED ¥

Write for descriptive leaflet, or order today from—

CHANNEL ELECTRONIC INDUSTRIES LTD.

INSTRUMENTS DIVISION
DUNSTAN ROAD BURNHAM-ON-8EA - SOMERSET Phone 3187

25 2 2 5 % %
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AVELEY ELECTRIC

BANG & -OLUFSEN

STEREODYNE
Stereophonic pick-up

Unique, patented, 4-pole 4-coil moving iron
system. FUNDAMENTALLY correct in
principle and geometry for the new stereco
disc recordings, provides equal compliance
in all directions with high channel separation
through the entire frequency range.

Price £22.19.0 inc. P.T.

% Precision engineered dou-
ble gimbal lght alloy
arm

BY APPOINTHENI
TO THE ROVAL
DANISIH COURT

B & O RIBBON MICRO-
PHONES FOR STEREO

Polar diagram
maintained over

the whole range etion—
—essential  for TOROIDAL Low friction—low mass
good  stereo. ; L
Slim. all metal, TWEETER K Tracking pressure 2-4
hum-shiellded 360 degree radiation from grams.
case: single or twin moving coil units facing s o 7). —
multi-impedance inwards into bi-conical re- *Plug-in cartridge—easy
models, quick flector ensures true stereo change DIAMOND
release bayonet from all listening positions. STYLUS
stand fitting. Range 2-20 Kcfs, * Hich l .
Price BM3 500 . Bh outpur—iow tmpe-
£14 .1 ¥= o
.10.0 £ Hum-balanced system
6.14.5
BM_4 tnc, P.T.
50-40,000-Q
£16.0.0 A
TV—G ng :
—Grey Fin- e i
ish 10/- extra. W
Cartridge fitted with bracket (4in centres)
fits most arms. Price 7 gNS. inc. P.T.

Replacement Diamond Styli £2.14.0 inc. P.T

SOLE DISTRIBUTORS FOR UNITED KINGDOM

AVELEY ELECTRIC LIMITED

MELEY ESSP SOUTH OCKENDON, ESSEX TEL : SOUTH OCKENDON 3444
P3980
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NOW BUILD IT WITH A

Jasonjii

Jason offer a number of constructional kit designs to meet requirements in

modern test equipment and high-fidelity reproduction. The kits are readily avail-
able and embody excellent functional characteristics with- clean layout, robust

construction and satisfying appearance.

JASON KITS REMAIN AS EVER THE FINEST IN THEIR CLASS.
THEY ARE BRITISH DESIGNED TO HIGH TECHNICAL

STANDARDS.
Valves extra except where stated.

TEST EQUIPMENT

Prices include Valves and CRT.

Oscilloscope OG.10
|deal for the service engineer

and experimenter ............ £22 10 0
Audio Generator AG.10
Range 10 ¢fs to 100 Kefs ... £14 5 0

Crystal Controlled Calibrator CC.10
Covering 10 Kc/fs to 250 mefs £16 19 0
Audio Attenuator
Provides 9 stages from | to

£10) ¢SRS €6 0 0
Stabilised Power Packs with Meters
PP20M—300-350v. at |75 mA £22 10 0
| PP10M—250-300v.at 85 mA £19 0 0

EMT/!

Demonstrations

of Jason kits and

| otner ason equip- | PP20 (less meter) .......... €16 5 0
ment daily in our l PP1O (less meter) ............ £12 15 0 I
showrooms. Valve Voltmeter EMIO0 ... £18 10 0

I_B p.m. Thursdays.

e =l

FULL DESCRIPTIVE LITERATURE SENT ON REQUEST.
THE JASON MOTOR & ELECTRONIC CO., 3-4 (D) GT. CHAPEL ST., OXFORD ST., LONDON, W.1.

AUDI® & RADIO

JSA/2
Stereo amp. .......oooiiiiiiin, £1319 0
JTV2
Tuner—B.B.C. F.M.and with

T.V.sound channels at turn

of a switch .................. £1219 0
FM/I
F.M. Tuner—!n chassis form £5 5 0
Power pack for above ...... £2 1 9
Mercury
Switched F.M. Tuner with

2 valves in front end ... £8 13 Il
FMT/3
F.M. Tuner—Variable AFC,

dual limiters...........c...... £8 5 0
Everest Transistor Portable
7 transistors, R.F. stage, high

quality speaker ............ £15 I8 9
Six transistor model......... £13 19 ¢

FMT/3

GER 02734

(Between Oxford Circus and Tottenham Court Road.)

Gﬁ‘@ﬁ@ﬁ@?@ﬁ(ﬁ@ﬁ‘

y ALL
THE
BEST ¢

D Tape Recorders are fitted with &

» MARRIOTT RECORD
PLAY-BACK AND ERASE HEADS
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) Private and Trade enquiries to:—

N P.A.MARRIOTT &« CO.

SUNLEIGH WORKS, SUNLEIGH ROAD,
ALPERTON, MIDDLESEX
Phone: Wembley 7493
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An essential hook for
research workers and
designers .. NOW READY

MICROWAVE
DATA TABLES

by A. E. Booth M.I.R.E. GRADUATE I.EE.

This new book forms an accurate and labour-
saving aid for computations involving basic micro-
wave quantities which occur continually in design
and developmem work on waveguides and similar
transmission lines, such as decibel relationships,
guide and free—space wavelengths, voltage stand-
ing-wave ratio, and voltage or power reflection
coefficients. Printed on stout paper and strongly
bound to withstand constant usage in design
office or laboratory, it contains 26 tables com-
prising over 23,000 separate computations. The
figures in the tables have been computed on a
Pegasus electronic digital computer to the limit
of practical measuring accuracy.

Over 23,000 separate computations

27s. 6d. net by post 28s. 8d. from leading booksellers

Published for  Wireless World” by lliffe & Sons Ltd.,
Dorset House, Stamford Street, London S.E.1.
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The

Superspecc

Soldering Iron

heats up from cold

in seconds

Designed on an entirely
new principle, this light-
weight, versatile iron is

Length, 10°;
weight, 3% ozs.

For best results
with this iron
use ENTHOVEN

eminently suitable for
soldering operations in the

radio, television, electronic

and tel o SUPERSPEED
elecommuni
industries. For te;::l::ch CORED SOLDER
; . and ALUMINIUM
and maintenance work it is
CORED SOLDER

by far the most efficient and
economical soldering

iron ever designed.

Activated by light thumb pressure on
the switch ring. When pressure is
released, current is automatically
switched off—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
costs over a period.

R

LIST PRICES
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E= VALUE:

Designed and built by Perfed High Fidelity,
these twe new Saville Stereo Amplifiers
Inherit the technical excellence and superh

craftsmanship for which this company is famed,
They are backed by a 2-year GUARANTEE.

-

Wi

VERSATILITY:
F—— 3 o
The new Saville ‘versatility switch’ featured by
=—=these two outstanding amplifiers permlts the widest
T=== cholce of amplifier and speaker combinations—stereo,
=‘E steres. reverse, channel [ only, channel Il only,
=-—=— channel ! on both speakers, channei Il on both speakers.

SAVILLE

 Stereophonic
Amplifiers

DOUBLE SIX

Features include: peak output 13 watls per
channel ; distortion < 0.5% per channel at 6
watts; frequency response flat from 25—20,000
cycles at & watts; full compensation for crystal
or magnetic pick-ups; the new Saville versatility
switch. Rubber feet are supplied for shelf
mounting.

PRICE 32 gns.

DOUBLE TWELVE

Features Include: peak output 30 watts per
channel; distortion < 0.1% at 10 watts;
frequency response flat from 30—30,000 cycles
at 10 watts; full compensation for crystal and
magnetic pick-ups ; facilities for equalised and
direct tape playing; hum and noise levels better
than 50 dbs down at 12 watts; the new Saviile
versatility switch,

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

PRICE 49 gns.

Period Bigh Fidelity

For further information please send this coupon to:
PERIOD HIGH FIDELITY LTD., 28 South Street, Mayfair, London W.1.
or telephane GROsvenor 4686.

NAME

ADBRESSSr - et ooy LW.WL
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WE SEND THE BEST OF BRITAINS HI-FI EVERYWHERE

3 @ PROMPT DESPATCH SERVICE ‘é’ sdPEEIAKER SYSTEMS o sise JASON KITS AS ADVERTISED IN
uad Electrostatic THIS ISSUE
NQUIRIES | Wharfedale SFB/3 0 sIi3
E - Honngo%NEDD EAxTPg'EI -f"v?éjs B Wharfedale PSTIB 0 $25 | % AMPLIFIERS & TUNERS
Wharfodats Sneey ™0 g6 9 ” ::2 8“5"153) 1 Uni €5 0 0 $76
Wharfedale Super 3 ......... ua -Control Unit ......

(5 -] ® 110 VOLT ITEMS AVAILABLE Tannoy 12in. Mponitor 0 Quad Il Amplifier ...... £22 10 0 $64
% RECORDERS Tannoy I5in. Monitor £37 10 0 Leak Stereo 20 Amp. £30 9 0 $87
Vortexion W.V.A. . £93 13 0 $267 | vitavox DU/I20 ... £19 10 0 $56 | Leak Point One Pre-Amp.... €21 0 0 $60
Vortexion W.V.B. £110 3 0 $315 | wa, 1016 . £8 0 0 $I6 | AvanticSPA Il . £29 8 0 384

& Brenell Mi. V ... 64 gns. $192 | wa. 1012 .. . £419 9 $22 | Pamphonic 300} . €35 0 0 $t00
Ferrograph 4AN 81 gns. $243 | Goodmans Tri Axiette .£25 0 0 S$71 | C.Q. Twin Four .... 21 gns. $63
Ferrograph 4AH 86 gns. $258 | Goodmans 300 £11 5 9 $32 |Jason J.2/10 Mk. |l £3710 0 Sllo
Ferrograph 66N ........ . 8dgns. $252 | Goodmans 400 £16 17 0 $46 | Pilot SHF.15. 32 gns. $96
Grundig TK60 Stereo ... 128 gns. $384 | Goodmans 15/4 £53 11 0 $I56 | Dulci DPA/I0/2 24 gns. $72

n Grundig TK20 with Mie. 52 gns. $156 | Goodmans 183 £9 17 0 $I7 | (SINGLE CHANN

s Grundig TK30 ... T2gns.  $216 | Philips Dual Cone £00 10 0 $30 | leak TLIZPlus....ccccoorunnns $54

R Korting 4 Track S 68 gns. $204 | Kelly Ribbon Mk. II... £10 10 0  $30 | Quad Il Amplifier $64

Bty Telefunken KLB5K 79 gns. $237 | B, . Tweeter complete €5 5 0 $Il | Quad Control Unit $56
Philips 8108G .. 62 gns. $196 | WB. 1016 ...oooiieiinne £8 0 0° $I8 |Rogers Cadet ... 5 $30
Philips EL3527 39 gns. $87 | % MOTORS AND PICK-UPS Quad FM Tuner ... . 360
Stuzzi Transistor ... 69 gns.  $207 | e GLEO Trans. Unit ... £28 19 2 $62 | Chapman AM/FM . 0 $60

&) % STEREO ‘ Lenco GLS8/R, Stereo P.U. £29 3 10 $62 |Jason JTV/2 Tuner . 3 $55

Ebe Ferrograph Stereo-Ad ... 30 gns. $90 | Garrard 301 . o £ 3 $54 | Dulci AM/FM 0 $60
Ferrograph 808 ... . 105 gns. $315 | Garrard 4HF/S:ereo P.U. 7 $4l | % STEREO PICK-UPS

&3 Ferrograph 4 $/N... . 89 gns. $267 ‘ Garrard TA/Mk. Ii ... 8 $21 | Ortofon Head . £33 14 0 $69

=2 Brenell Stereo Deck ... £33 I6 0 $101 | Connoisseur Motor $57 | Ortofon Arm $37

E % STANDARD DECKS | Phnhps PU. ....... $4l | Decca ‘45,
Wearite 3A . £35 0 0 $100 Golding 600 $24 | Elac Stere $40
Wearite 3B . £40 0 0 $l114 | Goldring 580 $12 | Ronette $10

D= Brenell . . 28 gns. $84 | Goldring 700 $21 | Ronette DC28 = $9

RS Brenell Pre p. €24 0 0 $69 | Garrard Arm and P. $29 | prices quoted are Clroes t on latest informa-

[ Microphones bY Lustraphone, Reslo, Acos, | ORTOFON, LEAK, CONNOISSEUR COLLARO, etc. | tion available at time of going to press.

== Simon Sound, Geloso, etc. Also available Garrard, Collaro and BSR Auto- | Enquiries for new items by firms mention-

R % TAPES BY ALL LEADING MAKERS | changers with stereo or mono pick-ups. ed in this advertisement invited.

MODERN ELECTRIC

(RETAIL)
L1D.

dealt with by return,

Tel.: TEM 7587 & COV 1703.

We carry extensive and up-to-date stocks of equipment, compo-

nents and accessories by Britain’s leading makers. Engquiries

164 CHARING CROSS ROAD, LONDON, W.C.2

(3 shops from Tottenham Court Road Station Underground)
Cables: MODCHAREX, LONDON

AL, TEST SET

MODEL 5000
Pat. No. 765782

e i /l/////z

A UNIQUE
PORTABLE
INSTRUMENT

FOR INDUSTRIAL AND
SERVICE USE, MAINTENANCE
AND A.C. MAINS SUPPLY MEASUREMENTS

Measures watts, R.M.S. volts and amps. True kVA, reactive
kVA and power factor readily and accurately obtainable.

external current transformer is available to increase the current
range to 200 amps. Change from amps., volts or watts by means
of single switch without interruption to circuit conditions. Grey

moulded case size 8% x7} x5in. approx. Scale length 5in.
Accuracy to B.S.S.89 Industrial Grade.
SELF- ] RANGE

LOW CONTAINED | o) SCALED|
PRICE _ RANGES | MEASUREMENT
Ly, VOLTS _ns;g»soo’_ 25520 v. 0250 v. |
DELIVERY |AMPS. | 1,510 02104 a. 05a.

WATTS = 125200 w. 101200 w.,

Full details on request

EBlectrical Measurement Division, ELLIOTT BROTHERS (LONDON) LTD.

CENTURY WORKS, LONDON S.E.13. Telephone: TiDeway 1271
A MEMBER OF THE ELLIOTT-AUTOMATION GROUP

AMPLIFIERS
FOR

V-H-F

MODEL VH2, Band | & LI
DISTRIBUTION
AMPLIFIER

The unit comprises two ampli-
fiers (one for each band) with
independent pre-set gain con-
trols. fed to a combiner unit,
the output of which is attenua-
ted atall sockets exceptone. At
this socket the full gain of the
amplifiers is available for feeding
a distribution system. One or
all attenuated sockets may be
used without affecting other
outputs.

SPECIFICATION.
GAIN: Plus 15dB each channei
at MAX. output socket. 3dB
each channel attenuated
outputs loaded to 80 ohms.
BANDWIDTH: :2dB each
channel. INPUT: 80 ohms,
co-axial socket. Separate each
channel. OUTPUTS: 9 attenu-
atedsockees, | full gain.

POWER OUTPUT : Each channel .2 v Into 80 ohms without cross
ISOLATION : Better than °
MAINS INPUT Tapped transformer

modulation of vidio/sound carriers.
22dB between sockets.

200/240V A.C. PRICE: 12 gns.

When ordering please state which channels required.,

Leaflet on full range of V.H.F. Amplifiers together with details for

the design of distribution systems availoble upon request.

RADFORD ELECTRONICS LTD.

ASHTON VALE ESTATE, BRISTOL 3.

TEL. 61873
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Gaumont-
Kalee
Fluttermeter
Type 1740

Brief Technical Data

Operating carrier frequency 3,000 c.p.s.+5%
Minimum input signal 50 mV R.M.S.

Input. Impedance | Megohm.

Input amplifier bandwidth — 3db at 2,500 and 3,500

c.p.s.

Effective limiter range 4- 10dB.

Meter scaling—"' Peak wow " 0 to +19% ({(centre
zero).

* Wow ** and “ Flutter '’ 0 to 1% and 0 to 0.2%
R.M.S. 3

Crossover frequency 20 c.p.s.

** Flutter ** meter response — 3db at crossover.

~3dB at 200 c.p.s:

—3dB at crossover.

-~ dB ac 0.5 c.p.s.

C.R.O. output frequency response level down to
zero frequency —3dB at 200 c.p.s.

3,000 c.p.s. oscillator output level
5V R.M.S. into 0.5 Megohm 100 mV R.M.S.
Into 500 ohms.

Accuracy: Meter presentations £29% f.s.d.

Power consumption 35 watts.

Operation 45 to 60 c.p.s.

" Wow ' meter response

WIRELESS WORLD
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Watch that WOW !

with the Gaumont-Kalee

FLUTTER METER

Accurate measurement of sound
equipment speed deviations

The Flutter Meter measures those
components which are commonly
described as *“ Wow ” and “ Flut-
ter ” resuiting from speed variations
in sound recorders and reproducers.
This instrument is equally suitable
for use with machines employing
perforated film, tape, wire or disc
records.

Type 1740 is of entirely new design.
More compact, lighter in weight and
costing considerably less than ear ier
Gaumont-Kalee Flutter Meters,
but with the same high performance
and facilities.

Dimensions: Height 104" 26.04 cm.
Width 124” 31.12 cm. Depth 143" 36.47 cm.
Nett Weight: 291b. 13.15 Kilos.

Write for full details to :

Important users o Gaumont-Kalee
Flutter Meters include :

B.8B.C. Television and Research, Collaro.
Commission Superioreure Technique, Paris.
Commonwealth of Australia, Melbourne,

Compagnia Commerciale di Cinematografia,
Milan,

Dept. Posts and Telegraph, Dublin.

Egyptian State Broadcasting.

E.M.i. Research Laboratories.

Garrard Engineering and Manufactur ng Co.ltd.

Magnavox Corporation of U.S.A.

Marcon: Wirefess,

Ministry of Supply.

Minstry of Transport and Civil Aviation {(U.K.).

Mullard.

N.V. Philips’ Gloeilampenfabrieken, Holland
and Cenmark.

N.Z. Broadcast ng System.

Post Office Research Department,

R.C.A. Photophone Ltd.

Southern Instruments Ltd.

Truvox Ltd.

Yortexion,

Westrex Co. Ltd.

Wright & Weaire Ltd., and users in India,
Poland and Hong Kong.

g RANK PRECISION INDUSTRIES LTD

G.B -KALEE DIVISION STUDIO,
WOODGER ROAD, LONDON, W.I2. ENGLAND

0

New techniques demand new tools,

circuits, sub-miniature con;ponents can now be soldered
more accurately, with much less effort, without risk of
damage to adjacent components with the feather-weight
pencil-thin Oryx. Available in seven models for continuous
working up to 470°C. Widely used by instrument

makers, electronic equipment makers throughout the

world.

trial on your own production lines.

For QUICKER . ..
BETTER Joints

; w
girk iof 5

Transistors, printed

It will pay you to give the Oryx an extended

operatives.

from

25/-

subject

EXCLUSIVE ORYX FEATURES

Y Low voltage (6-24 v.) absolutely safe, therefore ideal for female

Y Heats up in 35 seconds—cannot overheat during extended use
Y Uses renewable, interchangeable. corrosion-resistant bits

Y Patented heating element has no ceramic spacers or mica insulators

% Idea! for battery-operated mobile service on cars, trucks, aircraft

Y Efficiency equal to mains-operated 80-watt iron at fraction of
weight and size

Y Fully guaranteed against hreakdown for twelve months,

at less cost!

ORYX

Write now for
illustrated Folder
and Price List
ORYX ELECTRICAL LABORATORIES LTD.

DOMINION ROAD, WORTHING, SUSSEX. Tel.: WORTHING 9895
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If it’s Electronic
and you want it
Designed and Developed or produced *

to your specification

Consult

R.F.,, EH.T. Unit. A safe, D.C. high voltage

(formerl y P.A.M. Ltd)) unit specially designed to meet the need for a
reliable source of supply for television C.R.
tubes. Also satisfactory for flash testing where
a D.C. supply is necessary.

* Whichever stage of the struggle you've
Tyer & Co. Ltd. Electronics '¢ached, we can save you time and
division combines the technique  [rouble—maybe money too—
of several companies, long-  WTite or ‘phone without delay.
established in the Electronic

This E.H.T. Cable Insulatlon Tester has been feld, with the extensive modern
designed and made for detecting production resources of Tyer & P E R R A
and recording faults in the insulating coverings of Co. Ltd. Examples of recent ; M

cables during manufacture. The system permits a ork are illustrated.
very high speed of operation.

T YER & C O M P A NY L T D

PERRAM WORKS, MERROW SIDING, GUILDFORD, SURREY Telephone Guildford 2211
A member of the Southern Areas Electric Corporation Group

£l

=
i

e e e THE ONLY

THE WORLD'S GREATEST BOOKSHOP SU B MINIATURE

hz

The Hopwood—Par Type
P3 relay, although minia-
ture, retains every possible
feature of the 3000
Type” plus ceramic in-
sulation and hermetic
sealing.

* % FOR BOOKSX%¥=»
FOR ALL YOUR TECHNICAL BOOKS
‘A bookshop such as booklovers dream of. There

is no other bookshop, anywhere, to compare with
Foyles."

IR

—A Customer’s Letter.
119-125 CHARING CROSS ROAD, LONDON, W.C2
Gerrard 5660 (20.lines) J¢ Open 9-6 (Thurs. 9-7)

Nearest Station : Tottenham Court Road

It can have up to 6 poles;
twin or HD contacts and
tags for PRINTED

Sole Distributors IRCUITS.
D. ROBINSON and COMPANY ¢ vrr

717 LONDON ROAD, HOUNSLOW, HoUnsl.orile:;:én/;:& 8338
TR MIDDLESEX. WRITE FOR LIST W.I

TELEVISION AERIAL COMPONENTS

DESIGNED FOR CONSTRUCTING BAND | & BAND 111 T.V. AERIALS
ELEMENT DIMENSIONS SUPPLIED FOR ALL CHANNELS

Selecting at random from our new multi-page catalogue :

% Band lll Folded dipoles (Asillustrated) ~ y¢ Mast Coupling units for 2" Masts,

% Reflector and director rod holders % Insulators, both R”bber(AT}ﬂuerﬁz‘if;

% Masthead Fittings for 37, 17, 14" ¥ Alloy Tubing for Elements, Cross
and 2" Masts, boom and masting.
Send 1/- P.O. for the revised, fully illustrated catalogue to :

FRINGEVISION LTD., Marlborough, Wilts. Phone 657/8 =\




DECEMBER, 1959

THE RESULT OF FOUR
YEARS’ PROGRESSIVE
DEVELOPMENT

THE STEREO
PICKUP

for playing 45/45 records.
Miniature ceramic type with
replaceable diamond  stylus.
Constant velocity output ap-
proximately 20mV from each
channel. Frequency range 20 to
16,000 cycles. Channel separa-
tion 20/25 dbs.

(Complete as illus.) ....£12/19/10
Headonly................ £7/19/11
Arm only... ... £4/19/11

{inc. tax)

STEREOPHONIC AMPLIFIER
AND PRE-AMPLIFIER

Twin channel amplifier and pre-amplifier
for reproducing monaural and stereophonic
sound from disc, radio and compensated

tape.
Ultra linear push/pull output giving 7.5
watts peak from each channel.

Amplifier £24 . 10.0
Pre-amp. £16.10.0

BRAND NEW

2 SPEED STEREO
TRANSCRIPTION MOTOR
Operates at 333 and 45 r.p.m. Full 12in,

turntable,
£16.13.,1

(inc. tax)

VARIABLE 3 SPEED MOTOR
TYPE B (illustrated)

Operates at 33%, 45 and 78 r.p.m. Non-
ferrous turntable. Built-in large stroboscope

with internal light source. Precision
ground and lapped spindles. Adjustable
nylon graphite bearings. Synchronous
motor,
£27.16.1
(inc. tax)

A. R. SUGDEN & Co.
(Engineers) Ltd.

Market Street, Brighouse, Yorks.,
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STEREO SOUND
SUPREME BY

lonnoissenr

3

Telephone 2142

TESTS

Line Output Trans.
formers

Deflector Coils
Blocking Oscillator
Transformers

Newly designed—by and for practical
TV engineers—the SKANTEST Time
Base Component Shorting Turn
Tester consists of a PULSED oscil-
lator circuit with two matching test
points. Output is fed to a sensitive
indicating neon. The pulse technique
used has the effect of showing up

turns due to pin holes in wire insula-
tion. The test points enable both
high and low impedz= p ts
to be tested.

SK&\N'I;EST is a fraction (;f the sfizt.—
and a fraction of the price—of any :
similar tester available in this leading wholesalers
country. SKANTEST saves hours of Exportand wholesalers
work, increases goodwill. @ enquiries invited.

THE MOST EFFICIENT LOWEST PRICED TIME
BASE COMPONENT SHORTING TURN TESTER

S KANTEST £1:10:0 v

Subject to quantity discount to
wholesalers

Shorting Turns
Open circuit

Also available from

@
[ ]
[ ]
[}
intermittent faults, i.e., shorting ® for
[ ]
[ ]
[ ]

Use the DTV Service for all ALL Your TV
Component Replacements !

CONTINUITY OF
SUPPLIES

Direct TV Beplacements, with their

knowledge of the trade and working

in co-operation with the majority of

set manufacturers, can often foresee

if there is likely to be a shortage of a

Time Base Component, and make
to intai

SPECIALISTS IN TIME
BASE COMPONENTS

Direct TV Replacemenis do not just
supply Time Base Components, but
manufacture and design Time Base
Transformers, Improvements I[ntro-
duced by DTV, have in some cases
resulted In set makers advising
customers to purchase from our com-
pany or in the set maker using our
Transformers.

&r
of supplies.

ROUND THE CLOCK AND
ROUND T THEYEARSERVICE

Direct TV Replacements were the first
television component company to
provide dealers with an Ipsophone
automatic telephone answering service.
An engineer working late In the evening
can telephone TIDeway 6668 and
order any television components,
valves or cathode-ray tubes required.
Most  set manufacturers close for
holidays, but DTV, by means of
staggered holidays, maintaln an ex-
cellent round the year service. Orders
placed by 8 p.m. despatched same day.

138 LEWISHAM WAY, NEW CROSS, S.E.l14
Telephone: TiDeway 6666

SAVING TIME AND
MONEY

Save the expense of sending a number
of orders to varfous manufacturers
only to ind they are no longer pro-
ducing the component. Save momey
by ordering ALL YOUR TV COM-
PONENT8 FROM DTV.
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HETERODYNE FREQUENCY
METERS

BRITISH MANUFACTURED

Designed and built to rigid services specifications.

TYPE T75

Frequency Range: 85 to 1,000 megacycles,

TYPE T74.

Frequency range: 20 to 250 megacycles.

Frequerncy calibration accuracy: .002% at 25°C. (or .01% be-
tween —20°C. to +70°C.).

Crystal-conrrolled, portable heterodyne-type Frequency Meters used
for Ficld 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 Kcfs to 20 Mc/s, still available.

Provisional specifications on a new wide-range, very hi; h
accuracy Frequency Meter and also an instrument covering t
range 100 Kc/s to 1,000 Mc/s (higher under favourable condi-
tions) available on request.

A

oo TELEMAX |—--mmemme-

INSTRUMENT
Complete Specifications on application to.—

Sole Manufacturers T E Ia E M E c H A N l c S IIT n

)

]
Makers of High Voltage Test | (Instrument Division Dept. W.W.8)
Sets and other Electronic Equip- : SHORE ROAD, HYTHE. SOUTHAMPTON, ENGLAND.
ment for H.M. Government. I Telephone: Hy*he. Hants 3376 Cables: “Teleser’. Hvrhe, Southampton.

Agents: Some oversess territories still available.

PHOTOGRAMS 1960 | teansrormEns

COILS LARGE OR SMALL QUANTITIES
The Annual Review of the World’s Photographic Art

CHOKES 7RADE ENQUIRIES WELCOMED
SPECIALISTS IN

FINEWIREWINDINGS

M!NIATURE TRANSFORMERS, PICK-UP,
CLOCK AND INSTRUMENT COILS, ETC.
VACUUM IMPREGNATION TO APPROVED STANDARDS

ELECTRO-WINDS LTD.

CONTRACTORS TO G.P.0., M.0S., L.EB., ETC.
123-5-7 PARCHMORE ROAD, THORNTON HEATH, SURREY
LIVINGSTONE 2261 EST. 1933

© PHOTOGRAMS 1960
A hook you ¥ o |
will enjoy

again and again

now on sale

A.C. SOLENOID ype SAM

Continuous 14 ozs. at {”
Instantaneous to 5} Ibs.
Larger and smaller sizes
available.

Here is a book you’ll enjoy
again and again. A breath-
takx?dg collecglon folf thg 3

world’s most beautiful—an

interesting—photographs. 18s 6d net by post 20s 3d
Mz;]gmﬁcently reproduced in 136 pp. including 104 plates
either warm-toned photo- :

gravure, letterpress for the 8 in full colour,' X
hx%h-key Iphotodg‘;'aphs’ or full full-colour laminated jacket.
colour. In addition, there

are critical plate-by-plate from booksellers and
commentaries, technical and  photographic dealers
general articles of interest to »

every photographer. and a {‘) ubiished for A
résumé of the. year’s work at Amateur Photographer ™ by
home and abroad. Iliffe & Sons Lid.,

Dorset  House, Stamford  Street, London, S.E.l

Also — Transformers to
7 kVA 3 phase.

Current Transformers
100/5 to 2000/5
All Classes.

R. A. WEBBER LTD.

18, FOREST ROAD, KINGSWOOD, BRISTOL.  Phone : 67-4065
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1 10, piscoun

TELEVISION
TUBES

REVACUUMMED }

MONTHS',

GUARANTEE
SWDE 14, AWSL14C,
MW22-17, MW22-18 £2/ 15/-
IR
Mwstag o R £3/-/-
8o
ME36-24, MW36-44. 4 £3/10/-
RM171 X g
CRMI7L CRM1?2, MW43-13 £4/5/-
CRM151, CRM152A, :
CRM153, mvglals-zso. ?uwalas-zsg. £5/5/'
CRM211, CRM212, MW53-20,
MW53-80. IO 2 £6/15/'
12 MONTHS'
gwEslGlunyE GUARANTEE
3174,
121K, I1g'xm. wéx. £5/1 0/ =
24, -
MiKPe, CREIEL, OMLED. £5/15/-
CRM158A, CRM152B, CRM153
CRMITL Mwas6a 11k 17as0e  £6/15/-
W53-20, 4
CRMBIL, CRMoLS, £9/10/-
12 MONTHS'
NEW GUARANTEE
Frustrated export, carriage and insurance 12/8.
MWS1-74, MW36-24, 105K £7/19/-
MW43-64 £8/19/-

Engquities'welcomed for any tubes not listed.
Any new tube can be supplied at standard list price,
plus:oarriage.

PROJECTION T.V.

"Optical Unit with MW8/2 Tnbe

Untested /10/-.

Tested £4/12/6<
Post & Packing 4/-.

VALVES

PRICES REDUCED

GUARANTEED 3 MONTHS. 24 HOUR SERVICE.
FREE TRANSIT INSURANCE, All valves are new
or of fully guaranteed ex-Government or ex-
i origin. Satistacti or Money Back
Guarantee on goods if returned unused within
14 days. S.A.E. FOR LIST OF 800 TYPES.
SPECIAL OFFER
TO PURCHASERS
of any SIX VALVES marked in black type (16%

WIRELESS
» Bignal tol and
G73 . wf:‘:metali?m?oor kefs,

1 meg. crystal calibrator, precision
attenuator. Top make 79/-

SIGNAL GENERATORS

B.S.R. LO50A. L.F. 30 c/s.-18 kofs

£9/10/-. Carr. 5/-.

» Transmitte Fu
TBSQ *  Receivers rs£4£/6(l)]/.0/
£9/10/- pair. Carr. paid

8088 modulating 808s. 100 150 M/cs.
Ideal for conversion to 2 metres.

MIRROR GALVANOMETERS
By Evershed and Vignoles.
Bensitivity 1,375 MMS per micro-
amp. at 100 CM scale dlstance 45
second period. Brand new, boxed

vith . Ideal

For !c:g;rf:bormt::y £3/ 1 9/ -
« T smitte <

SCR522; Tt b

dard aircraft type.
less valves 25/-.

100-140 Mc/s.,
L Bl-.

POWER PACKS

Input 230 volts A.C., 2 separate
double smoothed outputs of 373, 350
or 620 v. at 200/2560 mA. and 6.3 v.

5 a. 4 BU46 valyes. Complete In
transit case. £7/10/-. Less valves
£6/10/.

LT.V. CONVERTORS WITH INTER-
NAL POWER PACK. Well-known
make, at a very competitive price,
completely enclosed.  Finished in
hammered gold. Very compact. Can
be put Inside practically all T.V.s.
Galn and Trimming controls.

SR g3 0)-
7/6
VALVES ALL GUARANTEED 3
MONTHS :-

PLB1 {1 sragi 7).
EY51, U25 SEO%T 7/-

ENDS

100 RESISTORS
A Usetul Assortment

SEND 6d. FOR COMPLETE LIST OF ITEMS

20 o%

"o® %

+ WE ARE ABLE TO

12in. TABLE MODEL

14in. TABLE MODEL

20 %0 o% o o
o efoele e

3 3
930 030 ofo S0 630 0% Sfoate oo ol oTe o0 ole

AMAZING 0FFER

* DUE TO A FORTUNATE PURCHASE

CHANNEL TELEVISION SET WITH AN

INTERNAL CONVERTER FITTED, AT

THE FOLLOWING AMAZINGLY LOW
PRICES.

ALL FAMOUS MAKES
FERGUSON, PYE, ETC. BUT
% UNTESTED.

Will be carefully packed and forwarded
Post & Packing FREE at customers risk

%o o% o% o
50 030 630 o30 030 030

30 ofe 5 60 ale o0 afe o0 oo oZe ol0 70

OFFER A FULL 13

INCLUDING

£3.19.0 :
£7.10.0

%0 % o2
oo edeele
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STE REO . g::;%u; (;r‘::;e :i!.lee player.
B g6f19)- g

i00 CONDENSERS 10s.

A most for your spares box. A well-balanced
arsortment of miniature silver mica and ceramle

condensers. 38-10,000 PF. List value over £3.
RADIO- The best buy of he geason.
o Receivers, complete with valves,

speaker and 6-volt vibrator pack. 6K7, 6K8,

6Q7, 6V6. Buitable for adaption as car radlo.
Ideal for workshop 1
Carr. Bfs.

COLLARG “‘CONQUEST”

Hi-Fi 4-speed, 10 record Autochanger. Brand

new, unused. £6/1 9/6 Limited Quantity
Cartor Ini.

grm:;c: contalning £1 3/_/_

P.M. SPEAKERS: jiapderd 5 o

* Tested top makes
—performance guaranteed.
oiin. 5in. . 10in. -
Tf= P 1= 0% 13/
6% in. Speaker 89/- per Doz.
(Post & Packing Free)
8emi- atr

GO'AXIAL cABLE: spaced, low

loss. 50 yard drums 22/6 carr. 2/~ 6 drums
125/-, carr. 5/-. 100 yard drumns £92.

TRANSISTORS AND DIODES. XA103 12/6;
XA104 15/-; 4 9/~ VIS/10P “Goltop™

Power Tnmdstor 19{ GET15 Powcr 19-;
Matched pair 38/-. Diodes, General Purpose 9(].;
8/- doz. Equivalent to GEX44 3/6.

> |1 WATT TRANSISTOR P3EToLE

STAGE KIT. Can transform your existing
Transistor Receiver or Amplifier into a really
high volume set. Two matched GET15 Power
Transistors, correct Push.Pull input and 3 ohms
output transformers. Instructlons. £2/19/-
Post 2/-.

CRYSTAL PICK-UPS

STAAR GALAXY. Single hole mounting, light-
weight adjustable needie pressure. For any
3 or 4-speed turntable. Amazing value.
1. With Iatest Bteig and Reuter or Bono-

tone cartridge. Interchangeabie with

and simllar to the Acos GP65. Excel-

lent, reproduction 17/6
Cartridge only 15/~

2. As above, with Acos GP65 canndge 29/
Cartridge only s .. 19/8
ACOS HPG37 Cartridge ... 25/-
“S8ONODE” (by Pluuey) 19/6
Cartridge only ... 1%~

TRADE ENQUIRIES
INVITED

SPECIAL TERMS AVAILABLE ON ALL
VALVES IN HEAVY TYPE

25, 50, 100 per Type or Mixed Parcels

TECHNICAL TRADING CO. i

in dozens). Post: 1 valve, 6d.; 2-11, 1/-.
024 5/6)6BG6G  12/86L1 13/6|10C2 12/8| 25L6G B/-17193 2/-|EBF80  8/6| EL33 9/- [ LN152 /6 1 SP8 4/-1 UCHS1 9/
1A5GT 8/~ |6BH6 7/9|6L6G 7/6110C14 9/3|25L6GT 9/~ | AZ31 9/- EBF89 8/6/EL35  12/6|LZ319  '7/9|SP4al /6| OCLB2 12/~
1A7GT 12/6|6BJ6 6/6|6L7M 6/~ | 10F1 10/-|25Y5G 9/~ | B38 8/6 | EBL31 /- {EL38  12/8 MU14 /- |SP6L /6| UCL8S  13/6
1CSGT 10/6|6BRY  10/6|6L18 9/6 | 10F9 716 | 2524G /61 B85 4/9 | EC52 /91 EL41 9/3 | N37 11/- |8U26 12/6| UF41 /9
5 /6 | 6BWE 719 | 6L19 11/6|10L14 9/~ 278U 16/-|CBL3l 24/4|EDS0 /6 | EL42 9/6 | N78 15/-(8U2150A 4/6 | UF42 16
1HSGT /9| 6BW7 8/6 | 6LD3 /9 10LD3 /3] 30C1 /9 COH35 7/~ |EC91 /6| EL84 8/3/Nl08  11/-|T41 /8| UF80 16
L4 /9 | 6BX6 5/9 | 6LD12 /9| 10LD11 12/6 | 30F3 CL33 11/-| ECC31 /6 | EL8S 11/~ Nis2 10/6| TH30C 12/8 | UFS85 /6
INGGT /9| 6C4 3/6 | 6LD20 /6|1C7.D12 9/ |30FL1 /6 cy3l 9/6 | ECC32 /9 ELSL 4/9 | Pal 415|014 ~|UF86 16/~
1R5 /| 8C5 5/6|6P15 /31018 12/-|30L1 /9 CY32  14/-|ECC83 /6| EL95 9/6 | P61 2/6|U18 3/~ | UF8Y 8/6
184 /| 6C6 4/3 | 6P2s D/~ |10P14  13/-130P4  12/6|D63 1/6 | ECC34 )/~ EM34 8/ PABCSO 9/6| U022 /6 | L4l 716
185 /6| 6C9 9/6{6P28 9/6 | 10P18 /3|30P12 1 IG‘D77 4/-| BCC81 /9 | EM80 9/3|PCCB4  7/9|U24 /8| UL44  12/8
1T4 /~| 6Cl0 8/016Q7G 7161246 /6| 30P16 19| D152 6/6 | ECC82 /6 | EM81 9/3|PCCB5  9/6|U26 12/-| UL48 /6
2D21 /6|6CD6G  18/@|6Q6GT  9/3 12476 /6|30PL1  13/6/ DA30  12/6 ECC83 /6 EM84 10/ Pccss  18/-|U26 19/~ | UL84 /3
8A4 /—{ 6CHE 9/3 | 68A7 /- | 12AT6 /6| 35L6GT ~ 9/6|DAI00 25/~ | ECC84 /3| EM85  10/6/PCC89 18/~ U3l /9| UM80 /6
3A5 /6 | 6D2 4/~ |68D7 j-{ 12AT7 /- | B5W4 /9| DAC32  9/9 | ECC83 /6| EN81 18/ | PCF80 7/9|U33 11/-| UTs /6
3Q4 . /6| 8D3 9/6 | 88G7 /- | 12AU7 /9 |35Z4GT  6/— | DAF9L /6| ECCo1 /8| EY51 CF82 /9| USs 16| TU7 /6
3Q5GT /9| 6D6 4/@| 6SH7 1/6 | 12AX7 /6|35Z5GT  8/8| DAF96 /3| ECF80 10/ SMALL 9/6|PCL82 10/-(U37 26/6|UTUS 16/6
384 7/-| 6F1 6/6|68J7 /6| 12BA6 /- 42 7/6 | DF33 /9| ECF82  10/6|EY86 9/8/PCL83  11/61U43 /6| UU9 I~
3V4 7/9| 8F6G 6/6 | 68K7 /— | 12BE6 /|43 /6 | DF91 /3| ECH42 /9 | BZ35 6/6|PCL84  12/6|U50 /8| UY4L 6/6
BR4G 9/6| 6F6M 7/-|68L7GT  6/9|12BH7 /6|50C5  10/6| DF96 /3| ECBS1 /3| EZ10 7/~ | PEN25 /- | 052 /3| UY85 73
504G 5/916F12 d/-|68N7GT 4/9112C8 /8| 50CD6G  16/— | DHES 16 | ECL80 /6 | EZ41 8/~ | PEN45 /61076 UYIN 1/-
5V4G  10/6 | 6F13 /9| 8587 /6|12E1  12/8|50L6GT 9/6 |DH7? 7/6 | ECL82 11/~ |EZ80 /9 | PEN46 5/~ U78 i~ | VRI160/30 7/
5Y36G 6/68 | 6F14 /6|6U4GT 10/6|12J5GT ~3/8(58KU  10/6 | DK91 /—|ECL83 14/-|E281 /6 PEN383 9/ UL w17 /3
5YIGT  7/-|6F15 /8| 6V6G /9 12K7GT 8/~ | 54KU 8/6 | DK92 8/6 | EF36 /8| GTIO0  12/68|PL33 /6| U191 0/6 | W61 /9
874G /- | 6F16 /9| 6V6GT /6 |12K8GT 12/-(61BT  11/-|DK98 8/8 | EF37 8/6 | GZ32 /6| PL36  13/6| U281 8/6 | W76 /6
5Z4GT 1]1/-|6F19 /8| 6X4 /- |12Q7GT ~8/-|61SPT 11/-|DL35  10/6|EF39 4/8/GZ34 12/ PL38  14/8|/U282  22/7| W77 /9
8A7 /6 | 6F33 /- |6X8G /- |128G7 /- 77 4/6|/DL82  17/6|EF40  13/8/Gz37  10/6| PL81  10/6| U301 /6| W8l 18
6A8G /6 6HB /- | 6X5GT /6| 12877 /8|78 /~ | DL82 7/-| EF41 /6| HABCS0 ~ 9/6 | PL82 /9| U329 12/8| X61M  12/8
6ABB /6| 635 /3| 7A7 11/6 | 128K7 /- | 80 /~| DL94 719 | EF42 7/6  HLAIDD 0/@|PL83 /9| U408 /6| X638 /6
6ACT7 /6 | 835G /6| 7B5 12/6 |128N7GT _8/6 /6 | DL98 8/3 | EF50-BR_1/6 R2  6/6|PL84 /6 | U404 /8| X65 11/~
6AG7 16| 8I5GT /8| 7B6 3/~ | 1487 13/6|90AV 4/6 | EA50 0d. | EF50 RED 9/~ KT32 /- | PX25 /6| UBOL B/~ | X66 11/-
6AKS /6838 /6| 7B7 /6 19AQ5 7/8|185BT  1G/-| EABC80 7/9 |EF50 USA 2/6 KT33C  6/6|PY31 /6| UABC8O ~9/-|X76M  9/6
6AL5 /- 16JYM /6 | 7B8 12/- | 19BG6G 18/-|328A  15/-| EACL /3 | EF54 /8 | KT36 /- |PY32  11/- | UAF42 /-| X78 15/~
6AMS5 4/9 637G /- |7C5 /6 | 20D1 /6|723A  35/-| EAF42 /6 | EF30 /6| KT44 /6| PY80 /- | UB41 /- | X79 15/~
6AM8 /- [ 6J7GT /6| 7C6 /6 | 20F2 /6| 80YUBA ;- EB34 /6| EF85 /-|KT45  8/8|PY8L 7/~ | UBC41 /~| Y63 =
6ATS /6 | BK6GT /9 | TH7 /6|20L1  12/8 | 80TE 6 | EB41 /-|EF88 11/ KT61 /- PY82 7/6|UBC8L  12/-|Z14 /9
6AU6 /6 | 6K7G /3| 7K7 3/~ |20P1  11/6(807USA  5/6 |EBS1 /- | EF89 8/8| KT66 15/~ |PY83 /6| UBF'80 /8| Z6: /—
6B7 /9 | 6K7GT /3787 /6|20P3  12/6 808 /— | EBC3 /- | EP91 /—| KTW61 ~5/8|PZ30 /6| UBF89  9/3| 266 f~
8B8G /8 | 6K8G /6| 7Y4 /6 | 20P4 16/-| 813 /~ | EBC33 /- | EF92 4/9 KTW63  5/6 RIS 12/6| UCC85 z77 g/
6BAB /6 | 6K8GT /81724 716 | 20P5 16/~ | 2050 /6 | EBCA1 /9| EF95 8/6| KTZ83 /=i| R19 12/6| UCF80 16/~ |Z152 5/6
6BES /6 | 6K25 /61001 D/~ ' 25A6G /- | 5763 10/- | EBCS1  11/-/EL32 /-1 163 /9, R52 11/-'UCH42 " 8/-|2Z719 /8
Post: 2Ibs. 1/6, 4lbs. 2/~ All items less 5% and free in dozens

P.O. BOX 2l (W)
352 FRATTON ROAD, PORTSMOUTH

LA T
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and now . . . RADIO CLEARANCE LTD. proudly
presents the greatest ALL-TRANSISTOR CIRCUIT

of our time

BUY AS YOU BUILD the ‘‘*MIRACLE’’ Super Six Plus
ANY PART SOLD SEPARATELY

Makes up to a portable transistor superhet embodying all the latest design developments including a self-oscillating
mixer, two double-tuned IF stages, audio amplifier and a matched push-pull output stage. Also two germanium diodes
are incorporated, additional to the six Mazda transistors, one as detector and the other to assist the AGC as a
variable damping element.

12 Good Reasons why the Miracle has no equal § '"'""""""‘""::
% Printed Board engraved with ¢ 3iin. tuning dial with 5 : | slow :: OlnlinclusivEloricelfcn Slicoms S
component locations motion @ Pponents, cabinet and battery, :»

% Special provision for use as a % Long life dry battery. 150/200 :: FompiEie [l every defiffi; 4
CAR RADIO hours. S ::

. - . . . '

% Double-tuned IF Transformers o lkerfigl lfigh-C: Fensite-Aerid :: £ I I ® I o ® o ®
. % Push-pull matched output’ § 1:

% 6 Firstgrade Mazda transistors stage b9 plus 3/6, Regd. p.p. $
plus 2 Mazda hi-gain diodes . . . @ = e

o % 3iin. X 7%in. X [0in. two tone ¢ or any component part supplied ®

* Hi-flux 5in. (I2000|mes)25-ohm vyanide covered case—total l: separately at the published @
loudspeaker weight approx. 4 ib. b4 et ::

% Full coverage Medium and v Comprehensive Manual :: 1:
Long wavebands supplied —so easy to build Asessesssssessssssssent

INSTRUCTION MANUAL AND CIRCUIT BOOK containing itemised’list of all component prices, 3/
See and hear a complete working model at

RADIO CLEARANCE LTD., 27 TOTTENHAM COURT ROAD, LONDON, W.I
Telephone Museum 9188

o

post free.

BENTLEY ACOUSTIC CORPORATION LIMITED
The Valve Specialists 38 CHALCOT ROAD; LONDON, N.W.I

Telephone: PRIMROSE 9090 Nearest Underground: Chalk Farm

EXPRESS POSTAL SERVICE! ALL ORDERS DESPATCHED SAME DAY AS RECEIVED.
TELEPHONE AND TELEGRAM ORDERS FOR CASH ON DELIVERY SERVICE ACCEPTED UP TO 3.30 P.M.

ANY ORDER UP TO £10 INSURED AGAINST DAMAGE IN TRANSIT FOR ONLY éd. EXTRA. ORDERS OVER £i10 INSURED FREE

0A2 17/8 | 6AM6 5/6 | 6L19 23/8 | 12AHS 12/6 | 30PL1 11/6 | D77 5/6 | EC52 5/6 | EF86 12/6 | HVR2A 6/0 | PEN38323/8 | U25 13/8 | U141 90
OB2 17/8 | 6AQs  8/6 | 6LD2015/11 | 12AT6 7/6 | 35A5 21/3 | DAF91 7/6 | EC64 6/0 | EF89 9/0 | KT2 5/0 | PL38 14/0 | U26 10/0 | UL44 26/6
0zZ4 8/0 | 6AT8  8/6 | 6N7 8/0 | 12AT7 8/0 | 35L6GT 9/6 | DAF96 8/0 | EC70 12/6 | EF91  5/6 | KT33C 10/0 | PL38 26/6 | U31 9/6 | UL46 14/6
1A5 8/0 | 6AUG 10/6 | 6P25 12/6 | 12AU6 23/3 | 36W4 7/6 | DC90 13/, EC92 18/3 EF92 5/6 | KT36 28/10 | PL81 12/6 | U3s3 26/6 | UL84 8§/6
1A7GT21/11 | 6AVE 12/7 | 6P28 26/6 | 12AU7 7/8 | 3523 10/6 | DD41 138/11 | ECC31 KT41 26/6 | PL82  8/0 | U35 26/6 | UM4 17/3
1Cs 12/6 | 6BSG 4/6 | 6Q7G  8/0 | 12AVE 12/7 | 3524 8/6 | DF6S  15/0 KT44 15/0 | PL83 9/0 | U37 26/8 | ORIC 9/0
1Ds 9/0 | 6BA6  7/6 | 6R7G 10/0 | 12AX7 8/0 | 35Z5GT 9/0 | DF70 15/0 | ECC33 8/8 | EL32 5/6 | KT61 12/6 | PL820 18/7 | U43 9/8 |-UUS  26/6
iD8 10/6 | 6BE@  7/6 | 6BATGT 8/6 | 12BA6 8/0 | 43 12/6 | DF91  6/0 | ECC34 24/7 | EL33 12/8 { KT63 7/0 | PM24M 21/3 | U456 9/6 | UYIN 18/7
1HSGT 11/0 | 6BGEG 23/3 | 8SLIGT 8/0 | 12BES 10/0 50C5 12/6 | DF96 9/0 | ECC35 8/6 | EL34 15/0 | KT66 15/0 | PT4l 21/3 | Us0 8/0 | UY2l 16/6
114 6/0 | 6BH8  9/0 | 68N7GT 6/6 | 12BH? 21/3 | 50CD6G DF97 9/0 | ECC81 8/0 | EL38 26/6 | KTW61 8/0 | PX4 10/6 | U52 8/8 | UY4l 7/6
1LD5 5/0 | 6BJ68 78 | 63Q7GT 8/0 | 12J7GT 10/8 36/6 | DHG3 8/0 | ECC82 7/8 | EL41 8/0 | KTW62 8/0 | PX25 59/8 | U76 6/6 | UY8s 7/0
1LNG  5/0 | 6BQ7A 15/0 | 6U4GT 12/8 | 12K5 17/11 | 50L6GT 9/6 | DH76 6/6 | ECC83 8/0 | EL42 13/11 | KTW63 8/0 | PY31 16/7 | U8 6/8 | VPA7) 16/0
INSGT 11/0 | 8BR7 23/3 | 6UGG  7/6 | 13K7GT 6/6 | 53KU 19/11 | DH?77 8/6 | ECC84¢ 9/8 | EL81 12/8 | KTZ41 8/0 | PY32 17/11 [ U251 14/0 | VP4B 28/3
1RS 718 | 6BBW6 10/6 | 6V6G  7/0 | 12K8GT14/0 | 72 4/6 | DEK40 21/3 | ECC85 8/6 | EL84 8{6 KTZ63 10/8 | PY80 7/6 | U281 19/11 | VP23 6/6
184 9/0 | 6BBW7 7/0 | 6V6GTG 8/0 | 12Q7GT 6/6 | 78 8/6 | DKS1 7/6 | ECC83823/11 | ELBS 18/11 | L63 6/0 | PYSL 9/0 { U282 22/7 | VR105/30
185 7/6 | 6BX6 7/0 | 6X4 6/6 | 128A7 8/8 | 80 8/0 | DK92 10/6 | ECC91 §5/6 | EL91 5/0 | MUI4 9/0 | PY82 17/11 | U301 23/3 B/
1T4 6/0 | 6C4 7/0 | 6X5GT 6/0 | 128K7 8/8 | 83 15/0 | DK96 8/0 | ECF80"11/6 | EL95 10/6 | MX40 15/0 { PY83 9/6 | U329 14/0 | VR150/30
104 12/ | 6C5G 8/6 | 6/3012 10/0 | 128Q7 12/8 | 83V 12/6 | DL66 15/0 | ECF82 10/6 | EM34 10/0 | N37 19/11 { PZ30 19/11 | U339 18/7 8/
7 1/3 | 1487 27/10 | 85A2 15/0 | DL68 15/0 | ECH21 23/3 | EM71 23/3 | N78 1¢/11 | QP21 7/0 | U404 8/6 VT501 5/0

=3
g
[
»
ot
23
- 1)
:rs
.
2%
;
9082,
&0

105 10/0 § 6CD6G 36/6 | 7TB6 /

2X2 4/8 | 6CHE 12/6 | 7B7 8/6 | 19AQ5 10/6 | 150B2 15/0 | DLS2 7/6 | ECH35 9/6 | EM80 8/6 | N108 19/11 | QP25 15/0 | U8B0l 29/l W76 8/8
3A4 7/0 | 6F1 26/8 | 7C5 8/0 | 19BG6G23/3 | 185BT 33/2 { DL94 7/6 | ECH42 10/6 | EM81 9/6 | N308 20/7 | Q8150/15 UABC80 9/0 w7 5/8
3A5 10/6 | 6F6G@  7/0 | 7C6 8/0 | 20D1 15/3 | 185BTAS33/2 | DL86 /0 | ECH81 9/0 | EM84 10/6 | N339 29/10 10/6 | UAF42 §/8 | WSIM 6/0
3B7 12/8 { 8F12 5/6 | THT 8/0 | 20F2 26/6 | 807 7/6 | DL810 10/6 | ECH83 ENS1 387/0 | OA7T0 4/0 | R12 8/6 | UB41 12/0 | X31  26/6
3D8 5/0 { 6F13 11/6 | 787 10/6 | 20L1  26/8 | 4033L 12/6 | DM70 7/ 13/11 | EY51 9/8 | 0A81 4/0 [ R18  14/0 | UBC4l 8/6 | X41  15/0
3Q4 7?6 | 6F32 10/6 | 7¥4 8/0 | 20P1 26/8 | 5763 12/6 | EAG0 2/0 | ECL80 10/6 | EY83 16/7 | 0C72 17/0 | R19 19/11 | UBC81 11/4 | X42  15/0
3Q5GT 9/8 | 6F33 716 | 8D3 5/6 | 20P3  23/3 | ACGPEN7/6 | EA78 9/6 | ECL82 10/6 | EY86 10/0 | PABCS0 8D6  12/0 | UBF80 9/0 | X61 12/
384 718 | 8G6 8/6 | 9BWG 15/3 | 20P5  23/3 | ATP4 5/0 EABCBO 9/0 | ECL83 18/3 | EZ40  7/6 18/11 | 8P41 3/6 | UBF89 9/6 | X63  10/0
3v4 ?/6 | 6H6GTM 10C1  12/0 | 26A6G 11/0 | AZ31 10/0 C91 7/6 | EF22 14/0 | EZ41 7/6 { PCC84 8/0 | SP61 3/6 | UCC84 14/7 | X65  12/6
5R4GY 17/6 3/6 | 10C2  26/6 | 25L6GT10/0 | AZ41 13/11 EAF42 8/6 | EF36 6/0 | EZ80  7/0 | PCC85 0/6 | 8U25 26/6 | UCC856 /0 | X66  12/8
504G  8/6 | 8J6G 5/0 10F1 17/8 | 25Z4G  9/8 | B36 24/7 | EB34 2/6 | EF37A 8/0 | EZ81 7/0 | PCC8823/11 | 8U61 8/ | UCF80 18/7 | X76M 14/0

8V4G 11/0 | 8J6 5/8 1 10F 10/8 | 26Z5 10/6 | BL63 7/6 { EB41 8/6 | EF33 5/8 | FC4 15/0 | PCC88 14/0 | T4l £23/3 | UCB42 9/6 | X78  21/3

5¥3G  8/0 | 617G 8/0 lOLD3 8/6 | 2526G 10/0 | CBL31 23/3 | EBS1  &/6 | EF40 15/0 | GUSO 25/0 |-PCF80 8/0 | TP22 15/0 UCHS1 9/6 | X790 21/
523 12/6 | BK6GT 8/0 | 10LD11 278U 19/11 | CCH35 23/3 | EBC33 7/0 | EF4l 8/8 | GZ30 10/6 { PCF82 11/6 | TP25 18/6 | UCL82 11/8 | XD(1.5) 6/6
524G 10/8 | 6K7G  5/0 15/11 | 28D7 ?/0 | CL33 16/3 | EBC41 8/6 | EF42 11/6 | GZ33 12/0 | PCL82 12/6 | TY86F 13/3 | UCL83 19/3 XFG1 18/0
6A8 10/0 | 6K8G  8/0 | 10P13 15/8 | 30C1 8/0 | CV63 10/6 | EBC81 8/0 | EF50(A) 7/0 | GZ33 18/11 | PCL8S 11/6 | Ul2/14 12/0 | UF41 XFY34 17/6
6AB8 10/6 | 6K25 19/11 | 10P14 18/8 | 30F5 7/0 [ CY1  18/7 | EBF80 10/0 | EFS0(E) 5/0 | GZ34 14/0 | PCL84 12/6 | Ul8 12/0 | UF42 12/6 XH(1.5) 8/6
8ACT 6/6 | 6L1 23/3 | 12A6 6/6 | SOFL1 10/0 | CY31 16/7 | EBF8313/11 | EF54 5/0 | HABCS80 PEN38C U18/20 9/0 | UF80 10/6 | Y63 7/6
6AG5 6/8 | 6L6G  9/6 | 12AC6 15/8 | 30L1 8/0 | D1 8/0 | EBF83 8/6 | EF73 10/8 13/6 10/6 | U19  30/0 | UF8s 10/8 | Z63 10/6

8AKS5  8/0 | 6L7GT 12/6 | 12AD6 17/3 | 30P12 8/0 | D16  10/6 | EBL21 23/3 | EF80 7/0 | EL23 10/6 | PEN45 19/6 | U22 8/0 | UF86 17/11 | Z66 20/0
6AL5  5/6 | 6L18 13/0 | 12AE613/11 | 30P16 8/0 | D43 17/3 | EBL31 23/3 | EF85 7/0 | HVR2 20/0 | PEN46 7/8 | U24 20/10 | U¥8®  9/0 | z77 5l€

;i::;; of b:sz:f:;:ﬁh wl‘t;: ordglr'd or 0.0382; only': Metal rectifiers, volume controls, electrolytic condensers, Al vs:::s %m?. and :::jec:u to makem:i full p]el'i!:d
acldn, eB - per m. ers over » POS! o guaran . I8 g‘l‘de g 8 only, no seconds or rejects,
tree. 0.0.D. 3/~ extra. We are open for personal VRO g ] T ot SR e £ T 5 LATEST CATALOGUE of over 1,000 different valves

shoppers. Mon.-Fri. 8.30-5.30. Bats. 8.30-1 p.m. in our catalogue. including many scarce types. Price 8d.
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= RADIO CLEARANCE LTD, s

D 27, TOTTENHAM COURT RD., LONDON, W.I gl
INVITED The oldest Component Specialists in the trade EST. 30 YRS

ELECTROLYTIC CONDENSERS—WE HOLD THE LARGEST STOCK OF ELECTROLYTICS iN ENGLAND

ABBREVIATIONS: C. Clip mounting tag ends. P. Prong mounting. T. Tag ended. S. Sleeved. W. Wire ended.
PC. Printed Circuit. R. Reversible polarity. M. Moulded with wire ends.
Capacity Wkg. Capacity Wkg. Capacity Wkg.
SINGLES (Mids) Volts  Size’ Type Price (Mtds.) Volts Size” Type Price (M1ds.) Yolis Sizee Typo Price
Capaclty  Wkg. 84 350 1x3 O 2/6 12+ 28 275 1x2 P /6 | 100+200 250 14x4§ C 18
(Mids) Volts Size” Type Price 7% 12 ixl} © 10d. 16+ 18 150 3x13 T/8 1/~ | 100+200 275 1ix4¢ O /-
1 275 x1y W8 1- 80 450,  1§x3 W/S 2/6 16+ 18 275 1x2 P /- | 100+250 275 1ix44 © I~
2 12 13/32x1 M i/a 100 8 13/32x1 1/a 16+ 16 350 1x2 ©f8 - | 100+300 275 14x4 C /-
2 275 x1} W 1/- 100 12 x1t w1~ 16+ 18 450 1x2 W/ 4/~ | 100+4300 215 ax4f C 4/-
4 150 x1} T8 1 100 25 xi} T 1/- 20+ 10 450 1x3 O© - | 150+ 30 350 11x4 C /-
4 150 x13 1/~ 100 25 x13 T8  1/3 204 20 275 1x2 P e
b o M| 8 o2 Sy P gig Sy ow
5 x orW/s 00 270 xa e 0+ 20 x3 P =
8 150 x1} T 104. 100 275 x3 0 1/6 24+ 24 350 11x2 O I TRIPLES EtC-
8 200 x1} W 1/~ 100 275 1x3 P8 2)- 25+ 25 300 1x2 P 186 | 8+8+8 350 1x2 /-
8 250 x1} Worw/s 1/- 100 350 1x3 PO 3/~ 30+ 30 150 Fx1f W/8 1 | 16+8+4 P35 1%z P 16
8 276 x1} 150 25 Fxli W if3 32+ 82 150 1x2 © 1/- | 16+186+4 275 1x2 © /6
8 350 x2 P 1/8 160 150 1x3 wis 1/~ 324 32 180 1x2 W8 1/~ | 16+16+18 278 1x2 C . 2/9
8 450 x1j w1711 200 6 x1 M /4 324 32 160 1x8 P 104 | 20+15+15 430 1x3 P 318
8 w0 Lixdh O /8 200 13 x1} W 1/8 324 32 250 1x2j PC /6 | 20+20+2 250 14x2 P B
10 4 13/32x1 ) 200 2 x1j T 104 32+ 32 275 1}x2 O /8 | 25+25+25 25 1x2 C/8 /=
10 15 x13 'r/s/n/ i 200 35 x1§ 08  10d 324 32 275 1x2 C /6 | 30+30+30 275 1jx2 P 2/6
10 25 x1} T/8 I 200 275  1§x8 © 2)= 32+ 32 350 14x2 O/8 /- | 32+8+8 275 1x2 P =
10 200 x1§ W /i 250 8 1x2 O 104 324 32 350 1x2 P8 3~ | 32416+25 20025 1x2 P -
10 150 x2 W / 250 12 x1} W 1= 32+ 32 450 1§x3 W/8 4/8 | 32+3242 915 1ix2 © 2/~
12 25 13/32x1 M/R  1f 250 25 x1§ T 1/~ 40+ 20 150 1x2 P 10d. | 32+88+6 276 1jx2 © 2/6
16 150 x1} T/8 1/- 250 25 x1} W 173 40+ 40 160 1x3 P 104 | 32+32+8 250 1§x2 C =
18 275 x2 T 10d. 250 50 x2 @ 1/8 40+ 40 275 1§x2 O /6 | 32432425 276/25 1x3 O E
18 350 x2 P = 250 150 1§x3 P 1/~ 40+ 40 300 1x2f PC/8 9/~ | 32+32+432 350 1I%2 C ]
20 8 x1j wg  1)- 400 6 1x2 P/R 84 40+ 40 450 1§x3 W - | 324200450 275 1ixé O© /-
20 12 13/38x1 M /4 500 8 fx1i T 104 50+ 50 150 1x2 © - | 22+300+70 275 ljx4 C /-
20 150 ix1 T 104d. 500 8 ix2 © 8. 50+ 50 200 1x3 P /- | 40430420 150 1Ix2 P e
20 450 1x2 W8 [ 500 12 i1x1p T 1/- 50+ 50 250 1§x2 P - | 40+40+12 255 11x3 C /6
25 12 13/32x1 M/R 1/ 500 12 ix1i w 13 50+ 50 975 1§x2 P 19 | s0+a0+20 275 1gx3 P -
25 25 13/32x1 M | 500 12 ixa © 8d, 50+ 50 275 14x3 C /8 | 40+40+20 300 ‘1§x2 P /e
25 25 x} W ] 500 25 1x2 C 1/6 50+ 50 276 1x33 PC /8 | 40+40432 275 1§x3t PC e
25 50 xlf T 1/~ | 5000 6 ix2 © 3~ 50+ 50 300 1jx2 © /- | 40+80+20 430 1x3 P =
25 50 x1§ W 19 | 600 6 1x3 CB 38 50+200 275 14x3 O /6 | 50+24+24 275 1ix2 P =
25 350 x1} W 18 | e000 6 1ix3 Q8 4 80-+100 275 1§x3 P /6 | 5045048 275 1ix38 P /-
32 o B B 5’18 &0+100 30 1 x:: e fg 0+50+10 100 14xz O IE
40 50 x L 80 +200 275 1§x +50+50 35 x3 P 1
40 350 x2 P f DOUBLES 60 +250 275 1ix4} © /6 | 80+300+30 275 Iix4p O 16
50 8 13/32x1 M / 8+ 8 350 1x2 O© 2/3 80+300 275 1jx4 © /6 | 100+40+40 450/50 1ix4} P /8
50 12 13/33x1 M/B I/ 8+ 8 480 1x3 W 9/6 | 100+ 65 250 1§x3 P /- | 100+100+50 300 1jx3 P 18
50 12 x§ W i 8+ 8 450 gx1y wW/8  3/- | 100+100 13 1x2 O© i~ | 100+100+200 275 1fx4} C 16
50 2 xt W 1l 8+ 18 450 1x1j W/8 3/ | 100+100 2513. 1x3 P - | 100+2504+250 275 2x4f C =
50 50 x1j T ] 10+ 10 450 1x2 W/8 2/8 | 100+100 276 1§x3 © 2/6 | 100+400+18 276 1}x4f © /-
60 275 x3 W ] 12+ 12 275 1x3 P 1/6 100+100 300 1§x3 P /- 100+400+32 275 1ix44 O =
60 350  14x2 T/8 3/~ 12+ 12 275 1x2 © 2/~ | 1oo+1o0 300 1§x3 P )~ | 200+250+250 275 1ix44 O i~
84 275 1x3 P 18 12+ 24 27 1x2 © 1/8 | 100+200 25 1x3 P I~ | 40+20+10+10 350 1ix2 © 3/6
All voltages quoted are WORKING. STAMPED AND ADDRESSED ENVELOPE with any enquiry please.
PLEASE ALLOW FULL POSTAGE AND PACKING CHARGES.

TERMS OF BUSINESS:

CASH WITH ORDER OR C.0O.D.

ON ORDERS OVER 10/-

MOULDED TROPICAL PA!ER CONDENSERS

Small, non-inductive, bed h-grade Capacitors
150 v, wkg, .16 Mfd. 6%100- 22 M!d 10% fd 1 Mfd 10%
1/3 uud.1/9 3 Mid.10% 1/10. 250 v. Wkg,, .068 M1d,
d. §/1. .22 Mid. 2% 1/4. 1 Mm '10% 1/7. 500 o
,Wkg,ﬁSOPt 1,000 Pt., 1,600 Pf., 2,200 Pf. 7
3300?{ 8d. 5,000 Pf..G,BOOPl 01 Mfd 9d. each. 8200 P(
M.fd.,. 3

1 .

2 1.000 . ka-
. 1,800 v. 1/-.

lﬂd o 15 Mfd. 1/1 each,
.8 Mfd 10% 1/5

.3 Mid, 1/4.

TRANSISTOR COMPONENTS
SUB MINIATURE ELECTROLYT?J CONDINSERS
—SLEEVED —All at 2/3 each.

.1 mfd. 18 v., 2-6-8-10 mfde. 3 v., 2-6-7.19-1¢-14-30-
50 mfds. 8 v., 1 mfd. 10 v., .1, .5/30 ofds. 12 v,
.25 mfd., 2 mtds., 8 mfdas., 15 v., 8 mu 15.. 16 mfds,,
30 v., 2 mfds. 70 v.

SUB MINIATURE TRANSISTOR COILS
8et of 3 I.F. Tranaformers 470 Eofs plus Oscillator

coﬂ
ifled for Mullard Circuits 23/8 complete.

VALVE HOLDERS

4 pin UX, Amp. ?d. 5 piv Brit. Pax. 2d. 7 pin Brit. Pax
3d. 7 pin Brit. Amp. 4d. Int. Octal Pax. 3d. Mazda Octa.
Pax. 3d. Loctals Amp. §d. B7G Pax. 8d. B?7G P.T.F.E.
8d. B7G Cer. with saddle and valve retaining spring 1/-.
BSA Pax. 4d. BSA Amp. 6d. BSA Cer. 8d. BSA Pax. 6d.
BBA Amp. 8d. BBA Cer. 10d. BSA Cer. with saddle and
valve retainicg spring 1/~. B8A ceramic with skirt 1/-.
B9A printed circuit 10d. B7@ Valve Cans 6d. EY88 High
voltage holders 1/3.

VARIABLE GANG CONDENSERS

Twin Gang 20 pF, Ideal for F.M. 2Zin. x 1§in, = ln. 2/-.
Twin Gang .0005 MFD. 2§in. x 2in. x 1§in, Bpindle

1\‘“ 4/-.
Min. Twin Gnng‘ L0005 MFD., 2iin., m 1jin. x 1§in,

Splnd]e #in., b
Min, g. " .0005 MFD, atln u ljin. x 1fin,
Splndle $in. with trimmers, 8/6.
T Gang. .0005 MFD. Geared with B.M., 3/8.
AM/FM 2-Gang Condensers, 500 + 20 pf., 3 6.

DISC CERAMIQ CONDENSERS 500 v. Wig.

600 PF. .001 MFD. .0025 MFD,, .002 MFD., .008 MFD,
.006 MFD. 6d. each. .01 MFD. Bd.

An specified for Mazds Circuits 23/ complete.
WTC oscillator Colls for. Jackeon or Plessey Gang,
4/@ each. WTC 470 kc/s 1.F, Transtormers, 4/- each,
218 pair.

8UB MIRIATURE CARBON POTS

8K, 50K, 220K, 330K, 1M, 2/- each. M with
ewitch, 4/8. 5K, 1/8. 500K preset 1/-. 1M Tran-
siator Pota, /.. BK Transistor Pots, 1/6.

SUB MINIATURE METALLISED PAPER CON-
DENSERS §in. x }in. 100 v. working

.005 MFD., .0022 MFD., .002 MFD,, .001 MFD,, 8d.

each,.01 MFD., .02 MFD, Price gd. each,

TRANSISTOR GANG CONDENSERS
With int: 6CTECN a8 fied for MULLARD
Transistor circuits, 8/6.
As above with switch for L.W. pre-selection, 11/-.

diat.

MIN. POLYSTYRENE CONDENSERS
10 pf., 100 pt., 560 pf., 1,000 pf. 125 v. wkg. 6d. each.

TV PRESET CONTROLS

Knurled knob and 6BA fixing hoies. Diam. lin. 5K, 25K,
80K, 100K, 250K, 500K, 2M, 1 3 cach 25K, wirewound
1/8.

SWITCEES ROTARY
Sizo 1fstn. dia.-2in. spindles. Price 2/11 each.
1 pole 10 way. 1 pole 12 way. 2 pole 2 way. 2 pole 3 way.
2 pole 4 way. 2 pole 5 way. 2 pole § way. 3 pole 3 way.
8 pole 4 way. 4 pole 3 way.

POTMETERS CARBON—HI-GRADE
Mouided Tracks. Diam., lin., 2§in. splndles, 5K, 10K,
25K. Linear only. 50K, 100K, 250K, 500K, 1M, 2M, Log
or Linear, less switch, 2/G each. With switch, 4/8.

TRANSFORMERS

Audio Ouiput Types. 6,0000 to 30, 3/6. 10,0000 to 30,
3/8. 13,0000 to 30 4/~

Unlveraal ORT Boosters with tapped primaries 2 v. 6.3 v.
13 v., 28% boost all taps, 10/§. Filament transformers,
centre tapped, 6.3 v. output, 1.5 amp., 5/8; 3 smps.,
9/86.

MODERN TV COMPONENTS

Ferrox Line O/P transformers, 18 Kv. U256 18/8. Frame
O/P transformers to match 4/6. Scanning Coils to match
15/-. Panel containing 6 preset pots. 5/-. Smoothing
Chokes: 2236y. 250 ma. 3/11. 1.9 Hy. 250 ma 2/11. 1.3 Hy.
260 ma.

G.E. 0 Metal Rectifier 250 v. 250 ma. 10/=. 34 Meg. I.F.T.
1/6 88 Meg. LF.T. (link) 2/- ea. Masks 14in.,1%in., and
21in, 2/8. 3/6, 4/8 (plus 3/8 p.p.).

MISCELLANEOUS

Genulne OC71 Transistors /8. Crocodile clips 4d. Coax.
Plugs and Sockets 2/2 per pair. Condenser clips 1in. and
12in, 8d. es. Parmeko Bmoothing Choke 8/8 Hy. 100 ma,
§/6. 500 pf. 15 Kv mouided Condensers 2/§. WX2s
‘Westector 6d. Elliptical 8peakers 7in, x 4in. 12/6. 100
assorted Bret class Erie resistors 12/8. Transistor twin
gang condensers 387 + 166 pf., ex equip. 4/ Vibrator
Hash Chokes 1/-. Ext, Loudspeaker panel with switch 1/~

We have an exteusive rauge of Waxed Paper Condensers
(average price Bd. ea.), Metallised Paper Condensera
(average price 1}d. each) and Wirewonnd resistors 5/8/7= -
watt types (avernge Price 1/- es.).
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FEATURES INCLUDE

back withont removing tape.
from one track to another.
MEASURING AND CALIBRATING DEVICE.

EFFECTIVE ERASURE.
Full descriptlve leaflet supplied on receipt of 8.A.E.

THE LINEAR LT45 HIGH QUALITY TAPE AMPLIFIER. A HIGH FLUX
7 x 4in. LOUDSPEAKER, 850it. Reel of Best Quality L.P. TAPE. Spare Tape
Spool, a Portable Cabinet, size approx. 18 x 13 x 9in., flnished in Veneered
walnut or Sapele, and oonnection diagram for wiring amplifier fo franseriptor.

v 3 SPEEDS. v FREQUENCY RESPONSE 50-11,000 c.p.s.
NEGATIVE FEEDBACK EQUALIZATION FOR EACH SPEED. ¥ OUTPUT
4 WATTS. Yy MAGIC EYE RECORDING LEVEL INDICATOR. % TWIN
TRACK OPERATION. Both bottom and top tracks ecan be recorded or played
v INSTANTANEOUS CHANGES can be made
Fast rewind in either direction.
% TAKES FULL 7in.
DIAMETER REELS OF TAPE. v NEGLIGIBLE HUM. v ENTIRELY

% SWITCHED

% TAPE

S
RS.C. HI-FI TAPE RECORDER KIT @pmostsomws | HI-FI 8 WATT AMPLIFIERS
Build a high quality recorder 1| 858 e naly ity S Fow noy,

in the £70gclaqss foryonly 29 Q- (i‘};;"c Cash price it settled in 3 months, %‘:JEECI‘;E‘) mggfﬁ‘sgn £4 1 9 6
INCORPORATING THE LATEST MK. IV COLLARO TAPE TRANSCRIPTOR. ?E&%Tgsggvnf% mains. Carr. 7/6

A REMARKABLE OPPORTUNITY

Push-pull ontput. Latest high efficiency B.V.A. valves.
Dual separately controlled inputs for mike and gram.
Beparate bass and treble controls. High sensitivity. Output
for 16 ohm loudepeaker. Guaranteed brand new, tested,
and in perfect working order.

VALVES!

REPANCO CONSTRUCTIONAL ENVELOPES AND COM-
PONENTS ALWAYS IN STOCK

All parta for: One Transistor Receiver 25/-; Two Translstor
Recelver 42/-; 3 Dee 3 Transistor Receiver £3/19/6;
Mini 7 8even Transistor Pocket Portable Receiver £0/19/6:
Major 7 Seven Transistor Portable Receiver 15 gns.
Only Mullard, Ediswan, or Brimar Transistors supplied
for Mini 7 and Major 7 Receivers.

Constructional Envelopes. 3 Dee 9d., Mini 3 Pocket Port-
able 1/3, Mini 7 1/6, Major 7 1/6.

Full range at really competitlve prices_
All guaranteed!

THE SKY FOUR T.R.F. RECEIVER

A design of a 3

valve 200-250 v.
A.C. mains. L. and
M. wave T.R.F.

receiver with selen-
ium rectlfier. For
inclusion in cabinet
illustrated or wal-
nut veneered type.
It employs valves
6K7, BP6l, 6F6
and s specla.lly
lesigned for elmplmty in wiring. Bensmvny and quality
wre well up to standard. Point-to-Point wiring di.

R.S.C. BATTERY TO MAINS CONVERSION UNITS

Type BM1. An all dry battery eliminator. Bize 5} x 4} X 2In. approx. Com-
pletely replaces batterie supply 1.4 v. and 80 v. where A.C. mains 200-250 v.
Suitable for all battery portnble receivers reqmrinﬁ 1.4 5}

50 c/s is available.
and 80 v, This includes latest low

types.
diagram 39/9 or ready for use 46/9.

Type BM2. 8ize 8 x 5} x 24in. Bupplies 120 v., 80 v. and 60 v., 40 mA. and
2'v.0.4 a. to 1 amp., fully smoothed. THEREBY COMPLETELY REPLACING
BOTH H.T. BATTERIES AND H.T. 2 v. ACCUMULATORS when connected
SUITABLE FOR ALL BATTERY

to A.C. mains supply 200-250 v. 50 c/s.
RECEIVERS norm.n.lly using 2 v. accumulator.
kit with d and instr

i 49/9 or ready for use 58/3.

Instructions and parts list 1/8. This receiver can be built
for a maximum of £4/19/8 including cabinet. Available
o brown or cream bakelite or veneered walnut.

COSSOR V.H.F. F.M. RADIO RECEIVER KITS

Brand New Boxed with valves, 10in. x 6in.Goodmans Bpeaker, and printed circuit.

Normal price 15 Gns. Only £3/19/6

% Single Speed 3%in. per sec.

% Negative Feedback Tonme Com-
pensation.

Excellent Frequency Response.
Takes 53in. Tape R

Fast rewind.

Maglc Eye Recording Level Indi-
cator.

*
E -
* =
*

R.S.C. TRZ PORTABLE TAPE RECORDER

H.P. TERMS. "DEPOSIT 2 Gns.
and 12 monthly payments of 33/6.
s Twin Track.

Automatic Erasing.

High Sensitivity.

High Flux 7 x 4in. P.M. Speaker.
Output 3 watts.

For 230/250 v. 50 c.p.s. A.C. mains.

HI-FI
A fully assembled unit housed in  Complete with Reel CRI;gSI?:L‘MIl;ES’
attractive two tone rexine covered of best quality 10/6
portable cabinet. Tape Spare Spool GNS. 83-1 hand or Desk

e
Listed

typ
35/9 (L
39-1 Stick type
39/6 (scus

Limited number.

EXTENSION
SPEAKERS

Limited number in hand-
some Walnut veneered cab-

inets. 2-3 ohms speech
coils, 6%in. 29/9. 8in. 35/9.
10in. 56/9.

DRY SHAVERS Brand new in carrying case.
Operation from 3 U2 batteries, fitted in case. Just
the thing for travel. Only 59/6 (approx. half
price).

RECORDING TAPE. GEVASONOR Best quality
600ft. 5in. 1¢/9, L.P. S5in. 850ft. reels 22/6,
7in. 1,700ft. reels 35/-.

Less Lhan wholesale price.

SUPERHET RADIO FEEDER UNIT
Design of & high yuulity Radio Tuner Unit (specmlly snihble
for use wlth any of our Amplifi A Triode
¥/changer is used. Pentode [.F. and double Diode Second
Detector, delayed A.V.C. is arranged so that A.V.C. dis-
tortion is avoided. The W. Ch. 8w. incorporates Gram-
position. Controls are Tuning, W. Ch. and Vol. Output
«ill load most Amplifiera requmng 500 mV. input dependin
on Ae, location. Only 250 v. 15 mA. H.T. and L.T. of 6.,
v. 1 amp. required from amplifier. Bize of unit approx.
4-6-7in. high. B8cnd B8.A.E. for illustrated leaflet. Total
ouilding cost Is £4/15/-. Point-to-Point wirtng diagrams
ind Instructions 2/6.

LITTLE STAAR BATTERY OPERATED RECORD
PLAYING UNITS. Complete with Pick-up to
take 45 r.p.m. records. Used by leading manu-
facturers in Transistorised Record Players.
Require 6 v. battery. Only £3/19/6. Carr. 3/6.

COLLARO JUNIOR 4-SPEED RECORD PLAYER
with separate pick-up having dual point sapphire stylus
Brand new, cartoned. For 200-250 v. A.C. mains only.
Only £3/15/-. Post 3/6.

B.S.R. MONARCH AUTO-CHANGERS
Type UAS8, 4 speed, T/O Plck-up with sapphire stylus
£6/19/6. Carr. 4/6.
Collaro AC4/564 4-speed single players with hi-fi turnover
crystal pick-up head £68/12/8. Carr. 4/6.

R.S.C. Ai2 STEREO
AMPLIFIER KIT

A complete kit of parts to £3 1 9 6
- -

construct a good uality
Carr. & packing 7/6

q

3 + 3 watt (total 6 watt)

stereo ampiifier providing

really lHfe-like reprociuction. Bultable for use with all
stereo, pick up heada at present available. Gauged volume
and tone controts. Preset balance control. Outputs for
matched 2-% ohm speakers. For 200-250 v. A.C. maina.
Astonishing ‘alue.

W.B. “STENTORIAN"
SPEA

HIGH FIDELITY P.M.
KERS

HF1012, 10 watts 15 ohms (or 3 ohm) speech
coil. Where a really good quality speaker at a
low price is required, we highly recommend this
unit with an amazing performance. £4/10/9.
Please state whether 3 ohm or 15 chm required.

AN/FM RADIOGRAM CHASSIS, HIGH QUALITY.
PUSH-PULL. 6-8 WATT OUTPUT. Current
manufacture. 12 months guarantee. For 200-250v.
mains. Covers L. and M. wavebands plus F.M.
Includes 8 latest type miniature B.V.A. valves.
Only 22 gns. plus 7/6 carr. Or deposit £2/12/-
and 9 monthly payments of £2/12/-.

E.M.1. 4-speed Single Players with hi-fi T/O crystal pick-up
head for Stereo and Monaural. £7/16/-. Carr. 4/6.

GARRARD 4-SPEED AUTO-CHANGERS
Type RC/120H. Limited number of £28/19/8. (approx. half
price). Carr. 5/6. Brand new.

R.S.C. TRANSFORMERS
FULLY GUARANTEED
INTERLEAVED AND IMPREGNATED,

MAINS TRANSFORMERS
Primaries 200-230-250 v. 50 cfa.

FULLY SHROUDED UPRIGHT MOUNTING
2500250v 60 mA., 68 2

ctb

TOP SHROUDED DROP-THROUGH TYPE
260-0-260 v.70 mA.,8.3v. 24,5 v.2a. .
850-0-350 v.80 mA.,6.3v.2a., 6v2a

250-0-250 v. lOOmA 6.3v.4a.,5v.3a
300-0-300 v. 100 mA.,6.3v.4a.,5v.3 a
350-0-350 v. 100 mA.,8.3v.44a.,5v.3a.
350-0-350 v. 150 mA.,6.3v.4a.,5v.Fa. .

ELIMINATOR TRANSFORMERS
Primaries 200-250 v. 50 c/fs.
120 v. 40 mA., 5-0-5 v. L a.
90 v. 15 mA.,6-0-6 v. 250 mA

FILAMENT TRANSFORMERS
Primaries 200-250 v. 60 c/s.

6.3v.1.5a. 5/9
6.3v.2a. . 26
0-46.3v.2a ki)
12v.1a klit

OUTPUT TRANSFORMERS

Midget Battery P.ntode 66: 1 or 384 ete . 319
S8mall Pentode 5,000 2 to 3 Q 3/9
Standard Pentode 5,000 @ to 3 o b5/9
Standard Pentode 8,000 Qto3 0 5/9
Push-pull 8 watts 6V6 to 3 ohras .. 8/9
Push-pull 8 watts EL84s to 15 ohms. 8/9
Push-pull 10-12 watte 6V6 to 3 Q or 18 16/9
Push-puil 10-12 watts to match 8V6 to 3-5-8 or 15 O 17/9
Push-pull EL84 to 3 or 15 ohms 17/
Push-pull Ultra Linear for Mullard 510 2719
Push-pull 15-18 watts, sectionally wound, 6LS,

KT686, etc.,or 3or 15 ohms ........................... 23/9
Push-pull 20 watt high-quality secuonally wound,

6L6, KT66, etc. to 30r15 @  ...........iceeeeiinne. 4719
SMOOTHING CHOKES
250mA.5H,1000  11/9 80mA,10H.3500 5/8
150mA. 7 lOH 2500 11/9 60mA., 10H., 4000 4/11
100mA.,10H.,200Q 8/8 1amp.0.6@ LTtype 6/6

PHILCO F.M. RADIO TUNERS;

With self-contained power pack. A 6-valve de~
luxe unit housed in beautiful walnut veneeredt
cMa:met For 110-200-250 v. A.C. mains..
gic eye tuning indicator Carr. 5(-..

I 2% GNS.

—
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30 WATT AMPLIFIER
R.S.C. A.10 ULTRA LINEAR

HIGH FIDELITY
PgSH-PULL UNIT

Pre-amp.
stages are incorpor-
ated. Bensitivity is
extremely high.
Only 12 millivolts
minimum Input is
required for full
output. THIS EN-
SURES THE SUIT-

TYPE M
OF MICROPHONE
OR PICK-UP.
Bass and
give both '
with ample tonme correction t
for long playing records. An eX ":
input with associated vol. oon"“
is provided so that two separate
lnputs such as ‘‘mike” and
gram, etc., etc., can be simultaneously applied for mixing purposes. AN OUTPUT SOCKET
WITH PLUG IS INCLUDED FOR SUPPLY OF 300 v. 20 mA. and 6.3 v. 1.5 A. FOR A
RADIO FEEDER UNIT, Price in kit form with y-to-follow wiring d.

Separate

Or Factory built with 12 months’ guarantee £13/19/6. TERMS
Only I I Gns. ON ASSEMBLED UNITS. DEPOSIT 24/ and 12 monthly
payments of 24/9.
Carr., 10/-
Cover as {llustrated Type 807 output valves are used with High Quality Sectionally
18/9 extra. wound output transformer specially designed for Ultra Linear

ration. Negatlve feedback of 20 D.B. in main loop. CERTIFIED PERFORMANCE

HIGH FIDELITY 12-14 WATT
AMPLIFIER TYPE All

PUSH-PULL
ULTRA LINEAR
OUTPUT
“BUILT-IN"’
TONE CONTROL
PREAMP
STAGES

Twot nput sockets with associ-
ated conmtrols allow mixing
of “mike” and gram. as in
AlQ. High sensitivity. Includes
5 valves, ECC83, ECCS3,

EL84, EL84, 5Y3. High Quamy sectionally wound output t
for Ultra Linear operation, and reliable small condensers of current manufacture. IN-
DIVIDUAL CONTROLS FOR BA8s8 AND TREBLE “Lift” and “Cut” Freguency
response + 3 D.B. 30-30,000 cjcs. 8ix negative feedback loops. Hum level 60 D.B. down
ONLY 23 millivolts INPUT required for FULL OUTPUT. B8uitable for use wjth all
makes and types of pick-upa and microphones. Comparable with the very best eslgng

For STANDARD or LONG PLAYING RECORDS. For MUSICAL INSTRUMENTS such as
STRING BASS, GUITARS, etc. OUTPUT SOCEET with plug provides 300 v. 30 mA. and
6.8 v. 1.5 a. For supply of a RADIO FEEDER UNIT. Bize approx. 12-9-7in. For A.C.
mains 200-250 v. 60 c/cs. Output for 3 and 15 ohms speakers. Kit is complete to last nut.

Chassis if fully punched. Full instructions and peint-to-point wiring Carr,

diagrams supplied. (Or factory built 45/- extra.) Only 8 Gns,

M required louvred metal cover with 2 carrying handles can be supplied for 18/9. TERMS
ON ASSEMBLED UNITS. DEPOSIT 18/9, and 12 monthiy payments of 18/9. Bend
8.A.E. fori leaflet detailing Ready-to-assemble Cabinets, Bpeakers, Microphone

10/-

ope!
FIGURES ARE EQUAL TO MOST EXPENSIVE UNITS AVAILABLE Freguency resp
+ 3 D.B. 30-20,000 c/ca. Tone Controis -- 12 D.B. at 50 c/cs. + 12 D.B. to — 8 D.B.

etc., with cash and credit terms.

at 12,000 cjca., hum and nolse 70 D.B. down. Good quality reliable ts vsed,
Chassis finish blue_ hammer. Overall gize 12 x 9 X 9in. approx. Power consumption 150
watts. For A.C. mains 200-250 v. 60 c/s. Outputs for 3 and 15 ohm speakers. EQUALLY
SUITABLE FOR THE CONNOISSEUR OR FOR LARGE HALLS, CLUBS OR OUTSIDE
FUNCTIONS. IDEAL FOR USE WITH MUSICAL INSTRUMENTS SUCH AS STRING BASS,
ELECTRONIC ORGAN, GUITAR, etec. FOR DANCE BANDS, GARRISON THEATRES,
eto., eto. We can supply Microphones, 8peakers, etc., at keen cash prices or on termsa with
amplifiers. EXPORT ENQUIRIES INVITED.

LINEAR “DIATONIC” 10 WATT HIGH FIDELITY AMPLIFIER. A compact attrac-
tively finished unit. 12 gns. Cash. Send B.A.E. for leaflet. H.P. Terms. Dep. 22/3 and
twelve monthly payments of 22/3.

LINEAR LI/10 10 WATT HIGH FIDELITY AMPLLrIER, with 3 position equalisation
switch 13 Gns.

LIREAR L5/5 HIGH QUALITY STEREO AMPLIFIER. Totsl outpm 10 watts. Hand-
some Perspe = Facia Plate. All controls ganged. Only 11 Gus.

LINEAR L45 MINIATURE 4/5 W. QUALITY AMPLIFIER. Suitable for use with any
record playing unit and most microphones. Negative feedback 12 D.B. Bass and Treble
controls. For A.C. mainsinput of 200-250 v. 50 c.p.s. Output for 2/3 ohm speaker, Three
minfature Mullard valves. 8ize only 8 x 8 x 5in. high. Chassia fully isolated from malns.
Guaranteed 12 months. Only £5 / I 9 /6 Or Deposit 22/~ and & monthly payments
of 22/-. 8end 8.A.E. for leaflet.

L63 MINIATURE 3 WATT GRAM AMPLIFIER
For 200-250 v. 50 c.p.s. A.C. mains. Overallsize only 6§ x 4} x 2}in. Fitted vol.and Tone
Control with mains switch. Designed for use with any kind of single player or record chang-
Ing vnit. Output for 2-3 ohm speaker. Guaranteed 12 months. Only §7/9.

P.8.C. A7 3-4 WATT QUALITY AMPLIFIER. Spec. exactly as A5 below with exception
of output wattage. Complete kit of parts, diagrams and instructions £3/15/-, carr. 3/6.

R.8.C. A5 4-5 WATT HIGH GAIN AMPLIFIER

A highly sensitive 4-valve quality amplifier for the home, small club, ete. Only 50 miili-
volts input 18 required for full output so that It is suitable for use with the latest high-
fidelity pick-up heads in addition to all other types of pick-ups and practically all mikea.
Separate Bass and Treble controls are provided. ,These give full long playing record
equalisation. Hum level is negligible being 71 D.B.
down. 15 D.B. of negative feedback is used. H.T.
of 300 v. 26 mA. and L.T. of 6.3 v. 1.5 a. iz available
for the supply of a Radio Feeder Unlt or Tape Deck
pre-amplifier. For A.C. mains input of 200-250 v.
50 cfcs. Output for 2-3 obm speaker, Chassls is not
alive. Kit s complete in every detall and includes
fully punched chassls (with baseplate) with the blue
hammer finish, and point-to-point wiring diagrams
and instructions. Exceptional value at only £4/15/-
or assembled ready for use 25/- extra, plus 3/6 car-
riage. Or Deposit 22/- and five monthly payments of
29/ for assembied unlt.

7 x -ﬂn R.A. Elip-

P.M. SPEAKERS. 2-3 ohm 24in. Perdio 21/9. 8in. Goodmans 17/9.
in. Elac wﬂh

tical 19/9. 6iin. Ié%la 19/9. 8in. Rola 19/9. 8in. Goodmans 21/9. 8 x

high flux magnet 10in. B.A. 28/9, 10 x 6in. Elliptical Goodm)ma 29/9 12in.
R-A. 29/11. 12in. R.A. 8 or 15 ohms, 10 watts, 12,000 lines, 59/6.
TWEETERS. 4in. Plessey, 3 ohms, 18/9. ACOS Crystal Miorophone Inserts, Brand

new, Only 5/11 ea. Ex. Equip. 4/1] eat

ACOS HGP59 Hi-Fi Crystsl Carfridges.
{Turnover type, with sapphire styius.)
Standard replacement for Garrard ang
Collaro. Only 19/& B.8.R. Ful-f 19/9.
Garrard GC2 19/9.

COLLARO CONQUEST 4-SPEED AUTO-
CHANGERS. With studio pick-up with
twnover head. BRAND NEW. Cartoned
latest model. For 200-250 v. A.C. malins,
£72/19/8. Carr. 4/6.

R.S.C. PORTABLE GUITAR AMPLIFIERS

JUNIOR 6 WATT. High Quality Output. Separate
Bass and Treble ‘“‘cut” and “boost” controls.
Bensitivity 15 m.v. High Flux 8in. l/speaker. Input
sockets for Radiof/Tape or Gram Pick-up and Mike
[Instrument Pick-up. Handsome strongly made
cabinet (Size approx. 14 x 14 X 7in.). Finlshed in
satin walnut and fitted carrying handle.

Carr. 7/6. Or Deposit d nl
£8/ I 9/ 6 maorxlx-thl; payment:pzu].. al = =
8end B.A.E. for leaflet.

SENIOR 10 WATTS. High Fidelity Push-Pull
output. Separate Bass and Treble “cut’” and
“boost” Twin !
high gain Inputs so that two instruments such as
Guitar and 8tring Basa can be used at the same
time. Two Loudspeakers are Incorporated, a 12in.
P.M. for Bass notes, and a 7 x 4in. elliptical for
Treble. Cablnet Is well made and finished satln
walnut. 8ize approx.18 x 18 x 8in. 13 gns. Plus 10/- carr. H.P. TERMS. DEPOSIT
23/6 and 12 monthly payments 23/6. Both models for 200-250 v. A.C. mains.

STAAR GALAXY 4-SPEED MIXER AUTO-CHANGERS. Brand New, cartoned. Tumover
sapphire atyli. Many exclusive features. Unigue design motor virtually free from ramble.
For 200-250 v. A.C. majns. Limited number tested and guaranteed £5/18/8. Carr. 4/6.

PORTABLE CABINETS

For Record Players or Tape Recorders. Rexine
covered, Wide selection of attractive designs
and colour combinationa I 5 /9

PRICE8 FROM

12in. 10 WATT HIGH QUALITY
LOUDSPEAKER IN
POLISHED WALNUT FINISHED
CABINET

speech coll 3 ohms or 15
Carr. 5/-

Gauss 12,000 lines.
ohma. Only £4/19/6.
Terms: Deposit 11/- and 9 mom.hly payments of 11/-

12in. 20 WATT 15,000 line )/speakers 15 ohms, in Cabinet finlshed as above. 8ize 18 %
18 x 8in. S7/19/6 or Deposit 13/10 and 12 monthly payments 13/10.

ACOS HIGH FIDELITY PICK-UPS.
GP54 with HGP59/52 Cartridge. Turn-
over sapphire Btyll, cream finish. Limited
pumber at approx. half price. Only 28/11.

PORTABLE CABINETS. Attractive design.
Two-tone rexine covered. Will take Collaro,
B8.R., Garrard or Staar Auto-Changer,
smpliﬁer and 7in. x 4in. or Bin. speaker.
Slightly soiled. Only 49/8.

SPECIAL OFFER

Above cabinet 8taar Changer,
@Gram amplifier, and 5im. or
6in. X 4din. speaker £8/19/6.
Carr, 10/-. Or with B.B.R.
changer in lien of 8taar, 11
Guns. Carr. 10/-,

PLESSEY
DUAL
i\ CONCENTRIC
12in. P.M.
SPEAKERS

R.S.C. vanchester, LEEDS & BRADFORD

(LEEDS) LTD.
Open to callers ot following branches :—
5.7 County Arcade, Leeds, I.
54.56 Morley Street, Bradford.
8-10 Brown Street, (Market St.) Manchester, 2.

age stated.

TERMS: C.W.0. or C.O.D. No C.O.D.

under £1. Postage 1/9 extra on all orders

under £2, 2/9 extra under £5 unless carri-

rade supplied. Post orders to
Mail Order Dept.,

29-31 Moorfield Road, Leed:, 12.

(15 ohms), consisting of a
high quality 12in. speaker
of orthodox design support-
ing a amall elliptical speak-
er ready wired with choke
and condensers to act as
tweeter. This high fidellty
unit is highly recommended
for use with our All or any
similar amplifier. Rating is
10 watts, Gauss 12,000
lines. Price only £5/17/8.
Or Deposit 10/6 snd 12
monthly payments of 10/6
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R.s.c.

(LEEDS) LTD,
For addresses and terms see page

MANCHESTER

ELECTRIC BELLS. 8 in.diameter. 4.5 v. to 12 v. Battery
or Mains operation. Only 4/0.

BRADFORD and LEEDS
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HIGH FIDELITY 10 watt PUSH-PULL AMPLIFIERS
TANNOY RE-ENTRANT 8eparate Bass and Treble controls. Inputs for Gram.
LOUDSPEAKERS. 8 watt and Mike. Mullard Iatest type valves. Brand New
7.5 ONMB wvevereeeiaenensn 19/6 Guaranteed in perfect order but silghtly store
solled. Very limited number. £8/15/-. Carr, 7/6.

VIBRATORS. Onk and Wearite, symchronous 7 pin, 2 v.
7/9, 6 v. 8/3, 12 v. 4 pin non-synchronous 7/9.

SELENIUM RECTIFIERS

We can quote special prices for quantities of 12 to 10,000

of most types. Special types made to order.

L.T. Types. H.T. Types HW.

2/6 v.§a. how, . 1/9 120 v. 40 mA. . 3/9
6/12v.1a.h.. . 219 250 v. 50 A, 3/11
Following F.W. (Bridn) 250 v. 60 mA 4/11
6/12v.1 u. 311 s 6

6/12v. 2.

6/12v.3a, Contact Cooled.

6/12 v. 4 a. 250 v. 80 mA. 6/11
6/12 v. 5 a. 250 v. 76 mA. 8/11
6/12v. 6 a. F.W. (Bridge).

6/12 v; 10 a. 25/9

812v.15a. ... 35/9

JACK PLUGS. Bta.nds.rd type complete “with 4ft. screened
lead. 1/11 each

JUNCTION TRANSISTORS. R.F. type, 12/8. AudTO type
8/9. Power type Goltop V146/10P 2 walts 17/9. 0C71,

2 v. 18 A.H. EX. GOVT. ACCUMULATORS. New Boxed.
Only 5/6 each, 3 for 15/-, plus 3/6 carr.

EX GOVT. MAINS TRANSFORMERS
Al 200-250 v. 50 ¢fs fnput.
Pr. 0-110-200-230-250 v.,275-0-275 v. 100 mA., 6.3 v.
260 v. 60 mA. 63\72& 000
300-0-300 v, ﬂOmA 63v.2 .
265-0-265 v. 150mA ,63v.11a.,5v. 3n,uv 3& 29/11
350-0-350 v. 100 mA.,6.3v.2a.,5v. 2a. ..

350-0-350 v. 160 mA.,6.3v.5a. 5 v. Sa . 5 %g;g
4500450 v. 250 mA. 6.3 v. 84.,6.3v. 1a.,6v. 6a. 49/9

0-24-26-28 v. 15 amps. A.C. conservative Govt rating (mark-
ed with D.C. rating after rectification) §9/g. Carr. 16/-.
0-10-20-25 v. 24 a. (Govt. rating) 79/@. Carr. 15/-.
AUTO 500 watts, 0-215-220-225-230-235-240 v. 29/9.
Carr. 7/6. 50 watt&, 0-110/120-230/250 v. 8/11.

| ARDENTE DEAF AID EARPIECES with Jead and plug. l

SPECIAL OFFER, Brand New Ex-
Govt. 24 v. 15 amp. F.W. Bridge
Selenium Rectifiers. Only 29/9 ea.

D.C. SUPPLY KITS. Suitable for electrlc trains. Consists
of mains trans. 200-250 v. 50 ¢.p.s.; 12 v. 1 amp. selenium
rect. (F.W. Bridge); 2 fuseholders, 2 fusecs, change direction
switch, variable rpeed regulator, partially druled steel case,
and circuit, Very limlited number, 33/9.

EX. GOVT. SMOOTHING CHOKES
200 mA., 3-5 H.. 50 ohms,

Parmeko 8/9; 100 mA., 5 H., 100 ohms 3/11
150 mA.,10 H., 50 ohms §/9; 80 mA., 20 H.,900 ohmns 5/9;
120mA., 12 H., 100 ohms 8/9; 50 mA., 50 H., 1000 ohms §/9;
100mA.,10 H., 100 ohms §/9;60mA.,5-10H.,250 ohms 2/11

EX. GOVT. CASES. Well ventilated, black crackle
finighed, undrilled cover. 8lze 14 x 10 x 8}in. high.
IDEAL FOR BATTERY CHARGER OR INATRU-
MENT CASE, COVER COULD BE UBED FOR

101— 17/- XB102 10/-. XB104 10/-. OC45 17I6. Brand New. Only 15/8. AMPLIFIER. Only 9/9, plus 2/9 post.
BATTERY CHARGING EQUIPMENT Al fer A, Maine 200250 . 50 5

Guaranteed 12 months

Trade supplied. Discounts according to quantity. ASSEMBLED 6 v. or 12 v.
HEAVY DUTY | ASSEMBLED CHARGERS| BATTERY CHARGER KITS ASSEMBLED 4

6v.la ... ..19/9 | Consisting of Mains Transformer amps.
CHARGER KIT |6v.2a. F. W. Bridge, Metal Rectifer, CHARGER Fitted Ammeter and
6/12 v. 1 a. well ventilated steel case. Fuses, variable charge selector.
8/12 v. variable charge| 6{12 v. 2 a. fuse-holders, grommets, panels 6v.or 12 v. 2 amps. Also selector” plug for 6
rate up to 6 amps.|6/12V.4a. and circuit. Carr. 2/9 extra.  Fitted  Ammeter v. or 12 v. charging.
o . | Above ready for use with |6 v.or 12v.1amp ............ 249 and selector plug Double fused. Well
Consisting of Mains | mains” and output leads. | As above, with ammeter for 6 v. or 12 v. ventilated steel case

Trans.,, F.W. (Bridge) | Cases e(\iavell venuleg.ded alnd 6v.2amps. .......... Louvred metal \ﬁithdbh}e hammer finish.

; g .~ | finish in stove blue {6 v. or 12 v. 2 amps.. case, finished at- eady for use
Sl adilia 0.7 bhammer. Carr. & pkg. 3/6. |6 v. or 12 v. 2 amps..... tractive  hammer with mains and 69/ 9
amp. meter, multi- (inclusive of ammeter) blue. Ready for . output leads. Carr, 5/-,
position switch with . CHARGER 6v.or12v.4 amps. ... §3/9 use with mains Or Deposit 13/3 and
knob, fuses, fuscholders, TRANSFORMERS 6 v. or 12 v. 4 amp. with and output leads. five monthly payments of 13/3. .

4 4 .’ { 200-230-250 v. 50 cfs. variable charge rate selector Double Fused. As above but for 6 amp. charging.
panels, plugs and cir-| 9.g-15v. 13 a. ......... 12/9 | and ammeter  .................. Only 49 /9 4 GNS. Carr. 5/-. Or Deposit 16/-
cuit. Only 59/9)|0-9-15v. 2% a. .. .3 Carr. 3/9. and 5 monthly payments of 16/,
Post 4/6. 0-9-15v.3 a. ... CHARGER AMMETERS As above, but for The 6 amp. model only, is slightly store

0-9-15v. 5 a. 0-1.5 amp., 0-3 amp., 0-4 amp., amp. charging. soiled and is being offered at well below
0-9-15v. 6 a. 0-7 amp., 0-25 amp., 0-60 amp 8/9 Only 59/6. Carr. 3/9 usual price.

Wireles World
DIARY 190 @

AIWIRELESS WORLD
PUBLICATION

Published by T. J. & J. Smith
in conjunction with

Iiffe & Sons Limited

for the radio enthusiast

80 pages of invaluable reference material

Formulae : Charts :

Circuit diagrams

Week-at-opening Diary with ample room for notes

Wireless World Diary 1960

Now in its 42nd year of publication, the Diary contains 80 pages
of the technical and general information which one so often requires

but which is seldom readily available.

This diary allows ample space for addresses, telephone numbers
and notes and should always be in your pocket.

Real Morocco Leather 6s 3d

Rexine 4s 6d (Postage 4d)

Overseas:  Leather 5s 4d Rexine 3x 10d

from booksellers and stationers

Dorset House

Stamford Street

London, S.E.1
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“Q FIVER” COMMAND RECEIVER. The
famoue American BO 453 covering 190-560
Kc/s, 1.Fs being 856 Kefs. C with all

oscilloscagpe.

X and Y shifts,

size 19in.Xx 7in., depth of unit being 12in,
heavy steel transit case in which it can be used, or removed
for standard 19in. rack mounting.
and suggested modification data.
ONLY £12/10/-, (carriage 15/-).

6 valves and circult. 8lze 11 x 5§ x Sins.
BRAND NEW IN MAEKERS CARTONS. f
ONLY 89/@ (Post 3/6).

POWER UNITS TYPE 234. Primary 200/250 v.
850 cyclee. Outputs of 250 v. 100 mA., and
6.3 v. 4 ampa. Fitted double smoothing. For
normal rack mounting (or bench use) having
grey front panel size 19in. X 7in, BRAND
NEW. ONLY 59/8 (carriage, eto., 7/6).
MARCONI SIGNAL GENERATOR TF-517-F/1.
Cover 10-18 Mc/s., 33-568 Mc/s. and 150-300
Mc/s. In good, used coudition, with charts.
Checked before despatch. Complete with power
pack for normal A.C, maine, ONLY £12/10/-
{carriage, etc., 20/-).

TAPPED TRANSFORMER. Normal primary,
delivering 30 v, 2 amps., which is tapped to
obtain 3 v.,4 v. 5,v.,86v,8v.,9v,10v,
12 v,,15 v., 18 v., 20 v., 24 v., ONLY 20/~
12 VOLTS AMERICAN DYNAMOTOR. Dedvers
220 volta at 100 milis. Bize 5§ x 3}in. diameter.
Ideal for running Radio or Electric 8haver, etc.
from car battery. ONLY 32/8.

EHT TRANSFORMERS. 5.5 kV. (Rect.
with 2 v. 1 &, 79/6. 7 kV. (Rect.) with 2 v.
1a., 89/6. 2.5 kV. (Bect.) with 2-0-2v.L.1a,,

TCS TRANSMITTERS

The renowned American TCS Model designed by the Collins
Company for static or mobile use. Covers 1.5-12.0 mc/s. in
3 bands, and is complete with 7 valves, employing 2 of 1628 in
P.A. Stage, 1 each of 1625 in Buffer and Modulator Stages, and
3 of 12A8 in Oscillator Stage, Provision for VFO or Crystal
Control. 4 Crystal positions. Radio Telephone or Radio
Telegraph. Has Plate and Aerial Current Meters, Power
Requirements 12 v. LT and 400 v. HT. In black crackle case,
size 11X 13x 11 in, New Condition internally, but externally

, store soiled. ONLY £7/19/6 (Carr., etc. 15/-).

We can also supply the TCS RECEIVER, which matches the
Transmitter in size and appearance, and covers similar frequen-
cies, Complete with 7 valves, 1 each of 12SA7 and 125Q7,
2 of 12A6 and 3 of 125K7. Power Requitements 12 v. LT and
2?5 vl.sllvi;l‘. In first class Condition. ONLY 8$10/10/0 (carriage
ete., 15/-).

The double Dynamotor Power Unit, Type 21881B for 12 volts

| operation, delivering 400 v. for Traosmitter and 225 v. for

Receiver, is available at £12/10/- (carriage, ete., 15/-).

2:0-3 v. 2 a, (for VOR 87 tube etc,), 47/6

(postage 2/- per trans.),
8 v. VIBRATOR PACKS. Output approx.
130 v, at 30 mA., fully fitered and emoothed.
Complete, ONLY 12/8.
HIGH FREQUENCY A.C. VOLTMETER. A

RCA AR 88 RECEIVERS
Re-conditloned and in perfect working order. LI’ Model, covers 75-
140 kea, and 1.2-30 mes,, ONLY £50. “'D” Model, covere 500 kcs-3) mca.
ONLY £55 (Carriage etec., 25/-).

First Grade Moving Iron Instrument with 6in,
Mirror Scale, reading up to 150 volts A.Q. at

400 and 1,200-2,400 cycles. In substantial Oak
case with removable ld, overall size 8fin. x
84in. x54in. Recently made for the Air
Ministry, by Everett Edgcumbe, and in perfect
order. Brand New snd Unused. ONLY
£7/10/0. Can be, supplied modified for 50
cycles, use elther 0-150 or 0-300 volts, 20~
extra.

CRYSTAL CALIBRATOR No. 10
A saperb Crystal Controlled W: ter just rel d by the Ministry of
Supply. Haas directly caiibrated dial for inal ge of 1.6-10.0 Mc/s.
but may actually be used from 500 Kcfs. up to 30 Mc/s. Complete with
500 Kcfs. Crystal, 2 valves type IT4, 1 or 1R5 and 1 of CV288 (Neon
8tabiliser), and Instruction Book. Bize 7lm. x 7§in.x 4in., weight 5ibs.
Used but in first class condition. ONLY £2/19/6. Carr. 3/6.

, OSCILLOSCOPE No. kI

Madae for Anti-Aircraft Command by A. C, Cossor in 1952,
this is a First Grade L.F. Oscilloscope incorporating a
Hard Valve Time Base, with existing speeds of |-5-40
milliseconds, but is easily converted at a cost of a few
shillings to produce speeds of 3 cycles per second to
30 kefs. Has High Class Amplifier with Fine and Coarse
gain controls, plus Brightness and Focus controls, and
Conservatively rated Mains Power Pack
is for nominal 115 v. and 230 v. input, and is adequately
fuse protected in all circuits.
ACR10. Will make up into an ideal workshop or servicing
Has grey and black engraved front panel

Tube employed is 2%in.

{{lustrated in

Complete with leads
BRAND ' NEW,

TRIPLETT UNIVERSAL TEST METER. Made
by the famous American meter mannfacturers.
Slze 74 x 6% x 6}in., and Incorporates s
unique tilting bakelite container size 5§ x
34in., which has two meters, a 26,000 ohme
per Volt moving coil for D.C. measurements,
and » firet grade moving iron for A.C. Reads
Rest up to 40 Megoh AC. & D.C.
Voita to 1,000, D.O. Current to 250 mA., and
also has 0-50 Microamps range. Facllitles for

Vet Cond C 1t eto., and
Audio Output. Completely portable, with
protective face cover, Complete with leads,
batteries, and instructions. Fully re-con-
ditioned. ONLY £12/10/- (post, eto. b/-).

‘RCA 8in. P.M. SPEAKER, in heavy black
crackled metal case, designed for use with AR 88
Recelver, or any sct with 8 Obhms Outpnt.
BRAND NEW IN MAKERS CARTONS.
ONLY 45/- (Post 3/6).

CANADIAN MOVING COIL PHONES. Low-
resistance, fitted nolse excluding chamois ear
muffs, and leather covered hHead-baud.

terminates to jJack plug. BRAND NEW.
ONLY 19/ ‘Post 1/6).

MAINS ISOLATING TRANSFORMER. Manu-
factured by Vortexion. Fully shrouded. Wil
provide true 1 :1 Ratlo from nominal 280 -v.
Priinary. Rated at 100 watts. BRAND NEW.
ONLY 22/8 (post 2/6).

AIRBORNE TRANSMITTER, RECEIVER
TYPE 1988. A Mobile 10 Channei Crystal
Controlled V.H.F. TX/RX covering 124.4/156
Mc/s. 1.F. Bandwidth 23 Kc/s. Complete (leas
external attachments) in metal case, with all
valves and 24 volts Rotary Power Unit. Used,
but in first class condition, with circuit.

ONLY £6/19/6. Carr. etc., 10/6.

TYPE LMI4

Designed and built to United States

Navy specification, these Crystal

Controlled instruments combine all

the advantages of the well known

8C.221 Frequaency Meter, plus many
additional features which increase
their usefulness.

Y Frequency range 125-20,000 kcfs.
in 2 bands.

9 Accuracy better than .02% in
125-2,000 k¢/s. band, and better
than .01% in 2,000-20,000 kcfs.
band,

Y Voltage stabilisation circuit en-
sures accuracy not affected by
power supply fluctuation.

HT supply.

Generator.
% Has corrector for WWYV.

HETERODYNE FREQUENCY METERS

% Separate power switches allow standby filament operation without
% Modulation switch enables instrument to be used as a Signal
Supplied with removable shock protection mounting.

*
¥ Size only 84inX 8in.X 84in, Weight 11}lb.
% Brand New and Unused. Further details on application.

wately 4 watts. Enclosed

ONLY 24/9/@ (carriage 10/6).

AMPLIFIER N24

Manufactured for the Admiralty In 1952 by Burndept, this utilises 4 valves, 1 each
5746, 6V6G, 6J7G, 8J6G, and high qualily components such as *'C” €ore Trans-
. formers and Block Paper 8moothing Condensers. Has A.C. Maina Pack for nominal
110/230 volts. Provislon for 600 ohma or High Impedance
to 600 ohm Line. For normal use only requires changing Output Transtormer. Can
be used for Speech or Music, giving High Quality Reproduction. Qutput approxi-
In metal case, and designed for Standard 19in. Rack
Mounting, having grey front panel size 19in.x 7in. with
connections to rear panel, front baving 'On/Of’’ Bwitch, Gain Control, Indicator
Light, ¥uses and Valves Inspection Panei. BRAND NEW IN MAKER'S PACKING.

Input, and bas Output

Chromium Handles. All

Cash with order pleasé, and

print name and address clearly

PLEASE ADD POSTAGE OR CARRIAGE COSTS ON ALL ITEMS

HARRIS ELECTRONICS

Radio Corner, 138 Gray’s Inn Road, London, W.C.1

Open untll | p.m, Saturdays.

(LONDON) LTD.

Phone: TERMINUS 7937

Wae sre 2 mins. from High Holborn (Chancery Lane Statlon) and 5 mins, by bus from King's Cross
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PHOTO VOLTAGE AMPLIFIERS
These special instruments incorporate a |
microamp mirror galvonometer and a double
selenium photo-electric cell. Housed in
aluminium case complete with 12 v. lamp
and housing. Brand new £9/19/6 each. P/P 7/6.

8-RANGE SUB-STANDARD D.C.
AMMETERS

Ranges |5, 3, 7.,
5, 30, 60, 300 and
450 amps. 8in. mir-
ror scale. Meter
housed in polished
teak case. Supplied
complete with all
shunts and leather
carrying case. £I5
each. PfP7/6.

AMERICAN 1,000 O.P.V. MULTI-
RANGE TESTMETERS

400 microamp basic mov. Seven A.C./D.C.
volt ranges 0 to 5,000 v. D.C. current | mA,
10 mA, 100 mA, | amp. Res. 100 ohms,
100 K ohms and | meg. Decibels. Supplied
brand new with test prods, batteries and
instructions. £3/19/6 each. P/P 2/6.

.battery and leather carrying case.

FIELD TELEPHONES TYPE F. Generator
bell ringing. Sup-
plied complete
with batteries,
fully tested and
complete with
wooden carrying
case 59/6 each.
P[P 3/6. §/- pr.

BENDIX BC-453 COMMAND

RECEIVERS
‘‘Q’” FIVER
Coverage 190
to 550 kefs.
Complete with
6 valves, 3-

125K7, 12K8,
L 12SR7, 12A6.
E 85 kefs LF.T.

Supplied brand
new and
boxed, 89/
each. P/P 3/6.

MINE DETECTORS No. 4A

Complete equipment comprises search head,
amplifier, headset, control box, telescopic
rods for search head, test unit, test measure
and haversack. Operation from Std. 673/1.5 v.
battery. Will detect ferrous or non-ferrous
metals. Very portable and sensitive. Supplied
brand new in original transit cases with
circuit and instructions. 99/6 each. Carr. 10/6.

750-WATT AUTO TRANSFORMERS
Tapped from 110 to 230 v. Fine heavy duty type,
69/6 each.  P/P 5/-.

OSCILLOSCOPES TYPE Il
Compact lictle ‘scope utiiising 3in. ert. with
all std. controls, switched time base etc.
200/250 volts A.C. operation. Not brand
new, but in good condition, fully checked.

These require no modification. £9/19/6.
B/P 7/6.
E.M.l. POTTED MIC. INPUT

TRANSFORMERS
High quality, 50 : | ratio, 4/6. P/P 9d.

AMERICAN H.T. BATTERIES
Tapped 90 v., 674 v., 45 v., 22} v. New, §/- each.
P 2/-.

LEACH. 12-VOLT AERIAL C/OVER
RELAYS
Double pole, 7/6 ea. PP 9d.

FURZEHILL BEAT FREQUENCY
A UDIO OSCILLATORS. Frequency range
0 to 10,000 cps. Output 10 or 600 ohms.
Separate 50-cycle check. Set zero control.
200/250 volt A.C. operation. A real laboratory
instrument at a fractjon of original cost.
Supplied in perfect working order, £9/19/6
each. P/P IOﬁ.

WESTON 772 MULTI-RANGE
TESTMETERS
24 ranges. Reconditioned, supplied with leads
and batteries, £7/10/-. P[P 4/6.
UNIVERSAL AVOMINOR TESTMETERS
A.C./D.C. Reconditioned, supplied with leads,
£3/19/6 each.

PPl 2/6
DEAF AID EARPIECES
250 ohm imp., 4/6; 1,000 ohm imp., 7/6. P/P éd,

RCA PLATE TRANSFORMERS
Input 200/250 volts 50 cycles. Output 2,000/
1,500/0{1.500/2,000 volts 500 mA. Supplied
brand new in transit cases, £6/10/- each.
P/P 10/-.

24-AMP. VARIAC TRANSFORMERS
230 volt input. Variable outpur 185 to 250 volts
or 185 to 250 volts input, 230 volts out. £12/10/-
each, P/P 10/-.
1,000-WATT MAINS ISOLATION
TRANSFORMERS
230 to 230 volts, Heavy duty, ex-ADMIRALTY.
New boxed, £5 each. P[P 10/-.
EX-ADMIRALTY (2 VOLT D.C.
MOBILE AMPLIFIERS
Std., mic. or gram input. Push-pull, 10 watt
output matched to 3 or |5 ohms. Good working
worder, £8/19/6 each. P[P 6/6.
ROTARY TRANSFORMERS
Two models either 6 or 12 voit D.C.
Qutput 250 volts 80 mA:, 22/6 each. P/P 2/6.

MARCONI TF.428 B/l VALVE VOLT-
METERS. 5 ranges A.C. and D.C. I.5, 5, IS5,
50 and 150 volts, Operation 200/250 volts
A.C. . Supplied in perfect working order
complete with internal H.F. probe. Brand

_new with Handbook. £17/10/- each. P/P 10/-,

AMERICAN
GEARED

Cest MOTORS

24 volt D.C. motor fitted

with¥ precision gearbox

glving twin outputs of

20 and 6 r.p.m. Also

operates on |2 volts.

Brand new. 19/6 each. P[P [/6.

X
1in. shafts.

EDDYSTONE MAINS POWER PACKS"
200/250 volts in-
put. Output

I75 volts 60 mA.

and 12 volts

2.5 amps. Double

choke and

condenser
smoothed, 5Z4
rectifier.  Sup-
plied as new and
unused, 22/6
each. PIP 3/6.

BRAND NEW RCA EXTENSION
LOUDSPEAKERS

8in., 3 ohm Quality
Speaker mounted in
attractive black
crackel case to match
ARBSB Receivers, etc

45/- each. P[P 3/6.

input.

MARCONI LABORATORY TEST
EQUIPMENT
— Reconditioned to maker's specification —
Std. Signal Generator TF-144g, 85 k¢/s. to
25 mcfs. Output | pv. to | v. 200/250 v. A.C.
operation, £65 each. Carriage paid.
TF-373 Impedance Bridge. 1,000 cfs.
ranges; 100 Henry; 100 Mfd.; | Megohm;
100 Q. 200/250 volt A.C. operation. £50
each. Carriage paid.
TF-329 ““Q’" Meters. - Range 0 to 500.
Prequency 50 kcfs to 50 mc/s. £65 each,

COSSOR DOUBLE BEAM
LOSCILLO-
SCOPES

Type 339. 10-
sition time
e, 6 cps. to
250,000  cps.
Amplifier (0
cps. to 2 mill,
¢ps. Recondi-
tioned, perfect
workmgorder
Complete with
handbook.
£27/10/- each.
Carriage £1,

Carriage paid.
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SURPLUS HMEADPHONES
CRYSTAL CALIBRATORS No. 10 RCA chamois padded, moving coil. 100 ohms,
ficced jack plug, I9/6 pr. P[P /6.

An extremely use- American HS/30 super lightweight, 50 ohms.
ful instrument pro- 15/- pr. P/P /6. 1:000 ohm light duty, 12/6
viding the follow- pr. 8[? /6.
ing facilities: |,
Xtal controlled
osc. giving fixed CR.100 SPARES KITS
frequency signals Contains |5 valves, resistors, pots, condensers,
of 500 kefs and ofp trans., etc. All brand new, 59/6 set. P/P 3/6. :
;‘,fc’/’s“ﬁ"zi“mwad?i RO RcElco ST A TRV G TV AGE HALLICRAFTER S.27 U.H.F. COM.
el aed TRANSFORMERS rl‘l:l’NICATI°2N7 RES;IVERS. ;!:I or
oscillator (250- 190 to 260 volts input. Constant 230 volts output, ol TS 27/ (3 mc/s. on ands.

500 kcgs) enablmg all intermediate (requenues
from 500 kefs to 10 Mc/s to be produced.
Compact size, 7 x 7} x 4in. Utilises 2-IT4,
IRS and CV286 valves and 500 kcfs Xtal.
Supplied with instructional hand book. 59/6
each. P/P 3/6.

YORTEXION PORTABLE AMPLIFIERS
Operation from 200/
250 volts A.C. or 12
volts D.C. Separate
inputs .for micro-
phone or gram. Qut-
put matched to 7.5,
15, 250 or 500 ohms.
incorporates volume
control and  full
switched tone con-
trol. Valve line-u

6Q7, 6J5, 6V6, 6V6 524 Size 8} x 6% x 17}in.,
not brand new but supplied in perfect work-
ing order, fully tested. £10/10/- each. P/P 6/-.

DON Mk. 5 FIELD TELEPHONES
ideal for all
inter-com-
munication.
Buzzer calling.
Supplied fully
tested, com-
plete with
batteries and
instructions.

39/6 each. P/P
3/6 ea., 5/- pr.

SOUND POWERED INTER-COM-
SYSTEM

ldeal for office, home
or workshop. Com-
prises 2¥sound pow-
ered telephone hand-
sets and 72ft. of twin
connecting flex. No.
batteries required,
just speak and listen.
COMPLETE. ONLY
35/-. P/P 3/-. Addi-
tional flex 21d. yd. extra.

PORTABLE PRECISION VOLTMETERS

Brand new instru-
ments by famous
manufacturer. In
polished teak case.
Moving iron instru-
ment reading
AC. or D.C.
volts on 2 ranges
0-160 v. or O-
320 v., 8in. mir-
ror scale. Ac-
curacy within

29%,. £5/19/6 ea.
P//$3/6.I i

150 watts.
PP 5/-,

MODEL 7 UNIVERSAL AVOMETERS
Reconditioned, perfect order with leads £12/19/6
each. P/P 3/6.

12 VOLT 45 AMPERE NIFE
ACCUMULATORS
£4/19/6 each. P[P 7/6.

Brand new boxed, £8/10/- each.

PERMEKO TABLE TOP
TRANSFORMERS
Input 230 volts. Output 620/550/375/0/375/
550/620 volts 250 mA. Also 2-5 volt 3 amp.
windings. Size 6 x 63 x 5iin. New boxed,
45/- each. P/P 5/-.

MUIRHEAD PRECISION STUD
SWITCHES
4 bank, 4 pole 24 positions.
each. P/P 1/3.

R.1294 V.H.F. COMMUNICATION
RECEIVERS
500 to 3,000 mc/s. Perfect condition with hand-
book, £25 each. P/P 10/-.

MARCONI TF-517 SIGNAL
GENERATORS
10 to 18mc/s; 33 to 58 mcfs; 150 to 300/mcs.
200/250 volts operation. Perfect order, £12/10/-
each, PP 10/-.

110/230 VOLT AUTO TRANSFORMERS
15/20 w., 9/-; 50 w., 12/6; 150 w., 18/6; 500 w.
65/-. ‘Please add postage.

New boxed, 17/6

24-VOLT ROTARY CONVERTORS
Input 24 volt D.C. Output 230 volt A.C.
50 cycles, 100 watts. Housed in metal case
with inletfoutlet plugs. Brand new, 92/6
each. P[P 7/6.

GARRARD VARIABLE SPEED GRAM
MOTO

RS
O.to 45 r.p.m. 200/250 v. A.C. With turntable,
22/6 each. P/P 2/6.

DYNAMO EXPLODER UNITS
For detonating explosive charges. Hand generator
operation. Brand new, 29/6 each. P/P 3/6. Hide
leather cases 19/6 extra.

POST OFFICE TELEPHONE

HANDSETS
Std. type, new boxed, 12/6 each. P/P |/6.
INSERTS

CRYSTAL MIC.
4/6 each. P/P 6d.

REVERSIBLE MODEL MOTORS
12/24 volts D.C., 8/6 each. P[P |/-.

FERRANTI FILAMENT

TRANSFORMERS
Two types, both 200/250 v. input. Type |I.
6.3 volt ct., 5.6 amp., 6.3 volt, ct., 4.8 amp.,
6.3 volt, ct., | amp., l9/6 Type 2. 6 3 volt, ct.
3.3 amp., 6.3 volt, ct., | amp., 6.3 volt ct., .9
amp., 6.3 volt, ct., .6 amp. 15/6. P[P 2/-
each type.

Incorporates S meter, variable sel. b.f.o. a.n.l.
etc. Output for phone or speaker. Operation
110 or 230 volts A.C. Supplied in good work-
ing order, £27/10/- each. P/P |0

ROTARY CONVERTERS

12 v. D.C. input.
230 volt A.C. 150
watts 50 cycles output.
Housed in wooden
case and fitted with
voltage control slider
resistance,switch,plugs
and A.C. mains volt-
age output check
meter. Supplied in
perfect condition, individually tested £9/19/6
each. P/P 10/-

FIELD TELEPHONES TYPE L. Gen-
erator bell
ringing.
Light and
very port-
able. ldeal
for all iIn-
stallations.
Supplied
complete
with bat-
teries, fully
tested. As

new, 59/6
each. P/P
3f-. 5/« pr.

FERRANTl TESTMETERS TYPE ' Q
AL, 0.6, Ubm.

VOLTS VOLTS Current
3v. 15v. 7.5 ma. 25,000
30v. 30v. 20 ua
160 v. 150 v.
/0N g 080 ¢
500 ohms per volt on all
ranges B.S.S. first-grade
accuracy on all self con-
tained ranges. Supplied
in perfect working order
complete with leads,
battery, instructions and
rexine covered carrying
case. Price 52/6 each.
PP 2/6.

BATTERY CHARGING OR MODEL
RECTIFIERS AND TRANSFORMERS
Rectifiers. All full
wave and bridged.
12/18 volt 1.5 amp.
4/3; 12/18 volt 2.5
amp., 6/9; 12/18 volt
4 amp., 9/9; 12/18
volt 6 amp., 18/6;
24/30 volt | amp,,
12/6; 24/30 volc 4
amp., 22/6; 24/30 volt
15 amp., 62/6.
Transformers. All primaries tapped 200/250
volts. 3.5, 9 or 17 volt | amp., 9/9; 3.5, 9 or
17 volt 2 amp., 14/3; 3.5, 9 or 17 volt 4 amp.,
16/6; 9 or |7 volt 6 amp., 26/-; 3, 4, 5, 6, 8,
10, 12, 15, 18, 20 ,24 or 30 volt 2 amp., 18/6.
Please add postage on all above items.

HOURS OF BUSINESS: 9 A.M. TO 6 PM. THURSDAY |

il

P.M. OPEN ALL DAY SATURDAY. SEND S.A.E. FOR LISTS.

(RADIO) LIMITED

Phone': GERRARD- 8204/9155
SMITHEX LESQUARE

w.C2

Cables:.
-34" LISLE STREET, LONDON,
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Wilkinsons'E

METERS GUARANTEED

F.8.D. Size Tgpe Price

50 Microamps 2%in. MC/FR
100 Microamps 34in. MC/FR
500 Microamps 2in. MC/FR
500 Microamps 2kin. MC/FR
1 Milliamp 2in. MC/FS

1 Milliamp 2}in. MC/FR
30 Milliamps 2%in. MC/FR
100 Milliamps 2%in. MC/FR
200 Milliamps 2kin. MC/FR
500 Milliamps 3tin. MI/FR
5 Amperes 2in. MC/FS
15 Amperes 2in. MC/FR
25 Amperes D.C.  2}in. MI/FR
50-0-50 Amp. 2in. MC/FS
30-0-30 Amp. 2in. MC/FR
20 Volts 2in. MC/FS
40 Volts 2in. MC/FS
300 Voits 2}in. MI/FR

CROSS POINTER METERS. 2 separate 100 microamp movements, 22/6.
MICROAMMETER. 250 F.S.D. 3%in. F.R. Sangamo Mod. S.37. Scaled
for valve voltmeter. Circuit available free. 58/

Postage 1/6 extra for above meters.
CATHODE RAY TUBES. 2API 25/-, 139A 35/, 5BP1 55/-. Post 3/-.
TEST PRODS. Retracting points, fused, flex and terminals, 5/6. Post 6d.

RELAYS P.O. TYPE 3000

Build to your own
specification

Keen Prices
Quick Delivery

Contacts up to
8-Changeover

SPECIAL OFFER. YOKES for Type 3000 Relays 30/- doz. Armatures
9/~ doz. Armatures (adjustable) 18/- doz.

MINIATURE RELAYS:

Siemens High Speed Sealed. S.T.C. and G.E.C. Sealed.
2204220 H96A 15/6 20 2C0O 4184GA 18/6
145Q+145Q H96C 19/6 7000 2CO 418GD  19/6
5000 45000 HS6D 22/6 25000 1 make HD4186EE 22/6

17000 +1700Q H96E  25/- 27000 2CO 4184GE 21/6

Simens High Speed Open. 1800 2m2b MI1087 19/6
100Q +100Q H85N  15/- 670Q@ 4CO M1092 21/6

10000 410000 - H95A 17/6 25000 1CO M1022 22/6

1700Q +17000 HS85L 17/6 50000 2CO M1052 25/-

Comprehensive range available from stock.
SWITCHES. 1 hole fixing, 3 amp. 250 volt.
1/6 each, 12/- doz.
RACKS—POST OFFICE STANDARD. 6ft. high
with U-channel sides drilled for 19in. panels, 'y
heavy angle base, 4ft. 10in. in stock.
SOLENOIDS. 12 volt D.C. with 3}in. lever. ldeal for remate gontrol,
model railways. 5/- ea., post 1/6. Unit of 26. £4/6/8. Cge. 15/-.
NIFE BATTERY. Nickel cadmium. 6 volts 75 amp., crated and con-
nccted. Alkaline filled. Brand new, £7/10/-. Carr. 15/-.
LOUDSPEAKERS. P.M. Elac 5in. round 15/6, post 1/6. Axiom 150 dual
cone 12in. 15 watts 15 ohms, fully dustproof, £7/19/6, post 7/6. Pye
10in. portable 3 ohms §0/-, carr. 7%5.

L URGEAND COMPRENENSIVE STOCK OF

WIRELESS AND FLECTRONIC COMPONENTS
TELEPHONES ¢ biagram ere

TELEPHONE SET TYPE *“A” Ringing and speaking both ways
| on a 4-core cahle. Very loud and clear over any istance. The
handsets are as illustrated and the set is complete except wire.
4-core at 8d. per yard or 2-core at 3d. per yard extra. Price 75/-
set, post 3/6.
. SET B. Two headphones connected to breast microphones, with
¥  leads, plugs and fitted carrying cases. Join instrurnents together
with two wires and 1} volt battery for a super Intercom., 25/-, post 3/6.
SET “C”. Similar to Set ‘“A™. Instead of P.O. Type handsets, two P.O,
Desk Type Instruments are supplied with usual drawer in base. Complete
ready for use. Price 150/-, post 7/-.

{ —— =\ 10 AMP BATTERY CHARGER

ﬁ.’ HERE IS YOUR CHANCE TO PURCHASE A BRAND

| ! / 8 NEWE UNIT WORTH £40! FOR OUR SPECIAL
: -l PRICE o o e oo oo - voovenn e cbiohonee ;

S| el £17.10.0

Y 1 it Input 200/250 v. A.C. 50 cy. Output 10 amps., 22

volts D.C. Controlled by two 4-position switches
for fine and coarse control which enables 6 to 24 volt
batts. to be charged. Brand new with 0/12 ammeter.
Fused A.C./D.C.

ROTARY CONVERTERS. Input 12 D.C. Output 230 A.C. 50 cy. 135
watts. In fitted case with variable resistance, 0/300 voltmeter. The ideal
job for television where A.C. mains are not available. '£10. Carr. 15/-.
Special connectors, one fitted with 6ft. heavy duty flex and elips for D.C.
side. 10/- set, post 1/-. CONVERTORS ONLY, 12 volt or 24 volt. £8/10/-.
Carr. 7/6.

BATTERIES. Portable Lead Acid type, 6 volts 125 ampere hours. In metal
case 16in. % 8in. x 11in. (Two will make an ideal power supply for our 12 volt
Rotary Converters). Uncharged £6/10/- each, carriage ‘15{-. 24 volt 85
ampere £15/-/- each, carriage 15/-.

UNI-PIVOT GALVYANOMETER by Cambridge Instruments, 50-0-50 miicro-
amps., dia. 4in. Knife pointer, mirror scale. Complete with leather carrying
case. Ideal for laboratory use. £10, carriage 3/-.

FLIGHT TO GROUND SWITCHES. 5C/2828 as used on aircraft. Very
robust, will carry a very heavy current 25/- each; or in pairs with auxiliary
switch 50/-,§ust 3/-.

SIGNAL GENERATOR TYPE 52A. Input 230 volt 50 cycles, complete with
leads, dummy antenna. Brand new in transit case. 6 to 52 Mc/s. inclusive in
4 bands with calibration charts. Coarse and fine attenuators. Int. and ext.
mod. Output 0.5 volt to 100myv., impedance 70 and 100 3. £10. Carriage 10/-,
MOTORS. 12 volts D.C. Reversible. 2in.x 1}in. Spindle }in. x {in., 10/6
each, post 1/6.

SYNCHRONOUS MOTOR. 200/250 volts A.C. 60 r.p.m., suitable for electric
clocks, etc., 25/-, post 2/6.

MAINS MOTORS. Capacitor 230 v. A.C. 1/40th hp 1,400 r.p.m. 65/, post 3/-.
MAINS TRANSFORMER WITH RECTIFIER mounted on top. Giving a
D.C. output of approx. 30 to 40 volts 1 amp. Price 27/6 each, post 2/6.
VARIAC TRANSFORMER. Input 230 volts. Output infinitely variable
(l.bz—,?g{) volts and 0-270 volts. 9 amp., benc¢h or panel mounting. “£18§, carr.
SELENIUM METAL RECTIFIERS.

‘Charging Rectifiers. Full Wave Bridge.

12 Volts 1 Amp 8/6 each 24 Volts | Amp 13/~ each
12 Volts 2 Amps 13/6 each 24 Volts 2 Amps 24/- each
12 Volts 3 Amps 16/6 each 24 Volts 3 Amps 28/~ each
12 Volts 4 Amps 20/ each 24 Voits 4 Amps 38/~ each |
Discounts for quantities of above charging rectifiers.

MAINS TRANSFORMERS to suit above rectifiers.

12 Volts 1 Amp 12/6 each 12 Volts 4 Amps MT5  25/- each

12 Volts 2 Amps
12 Volts 2.5 Amps

24/- each CT109

12 Volts 4 Amps CT107 29/6 each
22/- each MT5B

24 Volts 3 Amps 25/- each

3 IN. ROUNO PLESSEY SPEAKER, SEALED TYPE l

RESISTORS EX STOCK IN QUANTITY WIRE WOUND, HIGH
STABILITY CARBON ETC., BEST MAKES AT LOWEST PRICE.

WITH PROTECTIVE GRILL . .. . 19/6, POST 1/6
JACK PLUGS. Cylindrical bakelitc screw-on
cover, 2 contact 2/6, post 6d.

SOCKETS. One hole fixing for above, 3/6. Post 6d. °q=

TELEPHONE PLUGS TYPE 201 with headphone cord. 3/- each, post
[ 1/-. Large quantities available from stock.
ERMINAL BLOCKS. 2-way 4/- doz. or box of
50 for 15/-, 3-way §/- doz., 50 for 22/6. Post 1/6.
AIR BLOWER. 230 volt A.C. 15in” fan. Volume
of free air at max. r.p.m. is 1,250 cu. ft. per min.
At maximum efficiency 900 cu. ft. per min. Brand
new £25. Carr. 20/-.
XPELAIR EXTRACTEON FANS. 74in. blades, Baffle outlet 190/-. Cge. 5/-
HEADPHONES. Balanced armature type DLRS. 10/6 pr., post 1/6.
BEADPHONES. High resistance 4000 type CHR, 12/6 pr.,, post 1/6.
'HEADPHONES. Balanced armature type DHR, 17/6 pr., post 1/6.
LOUDHAILERS RE-ENTRANT TYPE all-metal 15in. diameter with
mounting bracket £6/16/0, carr. 10/-. Easco 15 ohms 8in. diameter with
mounting bracket, £5l10//-, carr.ml/o/-., 18in. long by 12in. dia. with
ounting bracket, £5/10/-, carr. 10/-. ol
!ﬁl:VO TEgﬁ' BRI DGES./ 220/240 volt A C. Measure capacities from 5 pf. to
50 mfd. and resistances from 5 obms to 50 megohms. Valve voltmeter
range 0.1 to 15 voits and condenser leakage test. BRAND NEW. Fuit
working instructions supplied with instrument. £9/19/6. Post 3/-.
O0SCILLOSCOPE. Type 43. With 3}in. C.R.T. 1384, 4617, 3—VR54,
524, VU120. Brand New with usual controls, power pack and leads.
Suitable for 230 volts, £10/10/=, carr. 12/6.

ELECTRO-MAGNETIC
UNTERS

[4
COUNTING UP TO 9998
Type 16A
2,300 ohms 75/230 v.
15/= eaci1. Post 1/6.

Type 17A
3 ohms 2/6 v. D.C., 15/- each.
Post 1/6.
VEEDER-ROOT MAGNETIC COUNTER. General purpose type with zero
re-set. 800 counts per minute up to 999999. .48 volt D.C. 55/-, post 2/6.
THERMOSTAT SATCHWELL, 12in. stem 0/250 volt A.C./D.C. 15 amps
A.C. 10 to 90 degrecs cent. 25/-, post 2/6.
ROOM THERMOSTAT. Adjustable between 45 and 75 deg. Fahr., 250 v.
10 amp. A.C. Ideal for greenhouses, etc., 35/, post 2/-
THERMOSTAT. For frost protection, on at 34 deg. F.,-off at 49 deg. F.
SIRERSTAT BY Sunele s oot '

NVIC Plug-in t with knob control, 15 -pi

200/250 volts, 35/-, post 2/ e T

L. WILKINSON (CROYDON) LTD.
19 LANSDOWNE RD. CROYDON SURREY

Phone: CRO 0839 Grams: WILCO CROYDON

D.C,
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MULLARD DESIGNS  S% 6y pas /e

COMPLETE KIT OF PARTS Srfis’ trliyirimeciont= >
For use with the MULLARD

6 " . - . o

MULLARD *5-10" Shetgsimiysn
¥ uj 0

MAIN AMPLIFIER [ Aot SPECIAL PRICE

comnbination is thoroughly
Lat ile aad

very hi gnsfm‘ﬂy"ﬂ.‘:;:;nnauauon. wv':': supply SPECIFIED COM- R E D u c T l o N s

PONENTS AND NEW MULLARD VALVES Including PARMEKO . l.,
MAINB TRANSFORMER (which has extra Power available to drive ‘ ' § (a) The COMPLETE KIT OF PARTS to build
both the “3-3” Main Amplifier and the 2-Stage £12.10.0

Radlo Tuner) and the choice of the latest Ultra-Linear PARMEKO or
Pre-Amplifier Control Unit .............

the PARTRIDGE Output Transformer.

Price: COMPLETE KIT (Parmeko Ofpnt Trans.) £10.0.0 ABOVE INCOR- | (b) The “8.3" and the 9.Stage Pre-Amplifier
Alternatively we aupply ASSEMBLED and TESTED  £11,10.0 PORATING PARTRIDGE OUTPUT | both Assembled and Tested ..... T £15.0.0
SUAL TRANSFORMER £1/6/0 extra. H.P. TRRMS: Deposit £3 aud 12 months of £1/2/-.

(c) The COMPLETE KIT OF PARTS to bulld

both the “5-10°* Main Amplifier and the 2-Stage

Pre-Amplifier Coutrol Unit .. .............. £15.15.0
{d) The *“5-10” and the 2-Stage Pre-Amplifier

both Assembled and Tested ................ ‘18-18-0
H.P. TERMB: Deposit £3/18/- and 12 months of £1/7/8.

(¢) The COMPLETE KIT OF PARTS to build

the Dual Channel *3-3* Amplifier and the Dual

MULLARD'S PRE-AMPLIFIER
TONE CONTROL UNIT

Employing two EF86 valves, and designed to operate with
the Mullard 3-3 and 5-10 MAIN AMPLIFIERS, bLut also

perfectly suitable for other makes. ifi g
Our kit is strictly to MULLARD'S SPECIFICATION and incorporates: il mptiieglContzollnl p Lokl £21.10.0
® Equalisation for the latest R.I.A.A. characteristics. () The Dual Ghanuel “3-3” Amplifler and the
Input for Crystal Pick-ups, and variable reluctance magnetic types. Dual Channel Pre-Amplifier Control Unit both 5.0.0
Input. (a) Direct from High Imp. Tape Head. (b) From a Tape Amplifier or Pre-Amplifier. Assembled and Tested ... ... e - R K3
Sensitive Microphone Channei. H.P, TERMB: Deposit £5 and 12 months of £1/16/8.
@ Wide range BASS and TREBLE Controls. (g) The COMPLBTE KIT OF PARTS to build
PRICE: COMPLETE KIT £6 6 0 Alternatively we supply £8 o o one “5.10" Main Amplifier (Parmeko Trans-
OF PARTS P ASSEMBLED AND TESTED O\l

former) and the Dual Channel Pre-Amplifier
{Carriage and Insurance 3/- extra). Control Unit ........ g- - B p (21 .1 0.0
?1) Ol;(.‘ “g—l"(]);' Smll)li!éer {Parmeko Trans-
Based entirely on the very Ormer) an e Dnal Channel Pre-Amplifier
Mu LLARD 5'3 popular *‘3-8'* mode! and ¥ %, 3 both Assembled sl Tested T £25.0.0
designed to operaie with the 4 H.P. TERMB: Deposit £5 and 12 months of £1/18/8.
MAIN AMPLIFIER 2-gtage  PRE-AMPLIFIER () COMPLETE KIT OF PARTS to build Two
(shown here) thus providing £5-10"* Main Amplifiers (incorporating Parmeko
. all the facilities naasociated | Output Transformers) and the Dual Channel
with the more expensiv 1-Fi” equipment. We recommend it as the Pre-Amplifier Control Unit £31.0.0
IDEAL BMALL HOME INSTALLATION twhere very high quality Is g p—r -
desired at the lower volume level (up to 3 watte). () Two ¢5-10” Amplifiers (Parmeko Output,
We supply completely to MULLARD'S SPECIFICATION INCLUD- . Transformers) apd the Dual Channel Pre-
ING the latest PARMEKO Output Transformer, specified Valves and § = ::;'pel{‘lﬂ“ Control Unit both Assembled and £36.0.0

Components. Has Power available to drive a Radlo Tuning Unit.
Price for COMPLETE KIT OF PARTS T £7 o 0
oV

Alternatively we supply ABSEMBLED AND TESTED £8 o o
{(Carriage and Insurance 5/- extra). b

COMPLETE
MULLARD 5-10

H.P. TERMS: Deposit £7/4/- and 12 months of £2/12/0.
Carriage and Insurance 7/6 extra
Prices qunoted are subject to £1/6/~ extra for Partridge Trans-

THE COMPLETE COM Pl. ETE

ASSEMBLY MAN-

(A MULLARD 3-3

A VERY HIGH QUALITY AMPLIFIER
DEVELOPED FROM THE VERY POPU-.
LAR 3-VALVE 3-WATT AMPLIFIER

AMPLIFIER

The popular and very successful

“5-10"* Incor Control
Unit providing up to 10 Watts high _-" o GNEDNNITHE MULEARDLLEBOR,
quality reproducti Input E

for high output pick-ups and all
modern Radlo Tuning Units only.
Specified Components and new MULLARD VALVES are supplled including PARMEKO
MAINS TRANSFORMERS and choice of the iatest PARMEKO or PARTRIDGE ULTRA
Lincar Output Transformers. Adequaté power available to drive Radio £1 1 10 o
Tuner. Price: COMPLETE KIT, Parineko Transformer g S

Price for COMPLETE KIT
OF PARTS ... : £7.10.0
(Plus @48 carr age and Insurance).
Alternatively supplied ABSEMBLED and FULLY £8 19 6
TESTED (Plus 6/6 carriage and insurance) .. " .

H. P. Terms Deposit £2 and 8 monthly payments of £1.

£1 3 10 0 OQur kit is complete to the MULLARD specificatlon including supply of specified com-
Alternatively we supply ASSEMBLED and TESTED ............... 4 4 ponents, valves snd PARMEKO OUTPUT TRANSFORMER. We also include switched
Hire Purchase (Assembled Amp. only). Dcposit £2/14/-, 12 months at 19/10. inputs for 78 and L.P. records plus a Ridio poeition. Extrn power to drive a Radio Tuning
ABOVE Incorporating PARTRIDGE OUTPUT TRANSFORMER £1/8/0 extra. Unit is also avallable.

Model 3-3 M/S

This model incorporates = 9

IR TN T TRl o 2-Valve Pre-Amplifiers < <

(describett abo bined Kl
DUAL *‘3-3" PRE-AMPLIFIER =°f:z‘l“l':5°‘;§}‘?":‘ﬂ:§ (2R
t t L - -
STEREOPHONIO or MONAURAL operation. It Is de L02 ) v

o
ER @ g
M AIN AM P LlFI signed primarily to operate with our runge of . ‘?; (QL- .

Comprises two ‘‘3- " MAIN AMPLI- MAIN AMPImERBut‘)‘nt wlll“'«;h}o oper‘:lte :q\(m‘zl;z w/ell =
FIERS (described above) on one chassis with any make of Amplifiers requiring an input of m/v. i

and 1s designed to operate with our DUAL PRICE COMPLETE KIT £1 2 10'0 Alternatively ASSEMBLED £1 5-0.0
JHANNEL PREAMPLIFIER for both OF PART8 .. o AND TESTED

BTEREOPHONIC or MONAURAL H.P. Terms £3 Deposit and 12 montha of £1/2/0.
operation. Perfectly suitable for MONAURAL Only operation, with one “3/3'" or one “5/10"° MAIN
Price: COMPLETE KIT OF PARTS £1 0_0_0 Amplifier to which the second Main Amplifier can at any time be added thun very easily

providing for both STEREO or MONAURAL reproduction.
Alternatively ASSEMBLED AND TESTED £11_1 5.0

]
17

€

Recominended combination for STEREQ operation
(a) The DUAL CHANNEL PRE-AMPLIFIER together with the Dual ‘“3/3" MAIN

.P. T Deposit £2/7/0, 12 months at 17/4. AMPLIFIER. o

Its output power llsI (i Waim-“s wm:; p%?/chm'mel) and together with our PREAME - (b) The DUAL CHANNEL PRE-AMPLIFIER together with two "“3/10"" MAIN AMPLI-

LIFIER provides u very acceptable STEREO Instaliatlon. FIERS. Assembly Manual is available for 3/~ or send 8.A.E. for Descriptive
Teaflet.

When t;rdering please advisc MAKE and MODEL OF AMPLIFIER in usc,

- A thoroughly |
GOMPLETE recommended ! Only New HIGH GRADE Specified Components and MULLARD VALVES
esign that are supplied in all these models.

STEREO AMPLIFIER Miftiintet

TR Please enclose B.A.E. it ILLUSTRATED and DESCRIPTIVE LEAFLETS are
g’{;{%ﬁgﬁfg&“ﬂﬁ&‘;‘g? A ) he T F ; required . . . alternatively the COMPLETE ASSEMBLY MANUALS containing
. . ioe: L ings, ete. i t h.
PRICE COMPLETE KIT OF PARTS £8.1 0.0 =3 component Price Lists and practical Drawings, etc., are svailable at 1/8 eac
Alternatively
ABBEMBLED AND TESTED £1 0.1 0.0

T'wo Mullard ECL 82 Triode Pentode Valves are incorporated in 109 & 115 FLEET ST.,
the design, they form a “CLASS A" single ended output stage

in each chanuel. The input sensitivity is 300 m/volts, the R LONDON, E.C.4
fore when used with most STEREOQ Crystal Pick-Ups, or Radio Tuning Units, an

autput of 2 Watts per channel is achieved,or similarly when switched to MONAURAL R . 4
Pick-Up position 5 combined output of 4 Watts is produced. Telephone: FLEET STREET 53”/3’
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HEAR THESE RECORDERS —THEY
ARE COMPARABLE TO THE
MUCH HIGHER PRICED

MODELS

MODEL CR3/S. Incorporates the New COLLARO “'STUDIO"
TWIN TRACK 3-speed Deck
H.P. Terms: Deposit £8/4/- and 12 months of £3/0/2.
MODEL CR3/T. Incorporates the very popular 3-speed COLLARO
. IV “TRANSCRIPTOR" Deck, which has both upper and
lower tape tracks
H.P. Terms: Deposit £0/18/- and 12 months ol £3/12[7
MODEL TR3/Mk. VI. Incorporates the New TRUVOX Mk. VI
TWIN TRACK 2-speed Tape Deck
H.P. Terms: Deposit 39/131- and 12 months oi £3/12/7.

——— — gty

! ! RECORD PLAYERS ! !

The LATEST MODELS are in Stock. Many at REDUCED PRICES!!!
Send 8.A.E. for ILLUSTRATED LEAFLET ?

£41.0.0

£49.10.0
£49.10.0

B.S.R. MONARCH UAS 4-spd. Mi:
Autochanger with Crysta‘l‘pgtck-:;‘: £6'12 6

The COLLARO “CONQUEST' 4- spd.
autochanger Studio O Pick-up. 27 10 0
The latest COLLARO “CONTI-

NENTAL” ‘+-speed, MIXER Auto- £8 10,0 &

changer, Studio *'C” Pick-up..

e

The NEW COLLARO model RP594, 4-speed Single Record Player, £9 18 9
Studio Cartridge ... L L

The COLLARO model 4 564 4-speed 8ingle Record Player, Studio £6 6 o
HIRAID Locoooe oo ONOO0000 o O EOO00AC A COOCCOU 0000 = U

THE NEW B. s R model UA12 iu in stock. A 4 “S8PEED” MIXER £8 7 6
I?AIZ l lahl i ting the B.S.R. STEREO Pick ’ ’

is_also avax e incorporating the ck-up
lays L.P. and 78 record £1 0-10-0

8
ARRARD RC121/4 4- d Autoch: fitted with latest tal
GARRABD BGLAL e Aniochanaes fied wilh it Glel 10, 0,0
The latest GARRARD TRANSCRIPTION MOTOR “301" with

Stroboscopicaily marked turntable ... £23'1 8'4
The new GARRARD Model 4HF High Quality 8ingle Record Player

ftted with the latest T.P.A. 12 Pick-up arm and G.C.8. Crystal £18 7 6
Cartridge . .
GARRARD Model TA/MK., II Single Record Player fitted with hlgh £8 10 o

output Crystul Pick-up, detachable head.

HIRE PURCHASE TERMS avnllable on all units £8/19/6 and over
Carriage and insurance on each above 5/- extra

~ STERN’S MK Il * fidelity ™*
F.M. TUNING UNIT

{Plus 5/- carr. and ins.) £1 4 5 0
HIRE PURCHASE: Deposit PRICE EN

£2 and 12 mtmths at £1/0I9 Incorpom',es the
latest MULLARD PERM LITY TUNING

HEART and the correspondlng MULLARD
VALVE LINE UP comprising ECC85, 2 type
EFS88s (or EF89s), EMS4, Tuning Iudlcator,
plus 2 type 0.A. 798 Germanium Diodes. A really first-class Tuner very attractively
presented and comparable to many offered at much higher prices. Power consumption
is only 1.5 amps at 6.3 volts and 25 m.a. at 250 voits.

HOME CONSTRUCTORS !

YOU CAN BUILD THIS TUNING UNIT FOR ONLY ..................... £1 0 10 o
(Pius B/- carr. and ine.)
Ple&se send 8.A.E. for {ully descriptive leafiet, or the Assembly Manualis avallable for 1/8,

! ' HOME CONSTRUCTORS ! !

A RANGE OF ‘ EASY TO ASSEMBLE " PREFABRICATED CABINETS
Designed by the W.B. “STENTORIAN" COMPANY for "'Hi-Fi"" Loudspeaker aystems
or to accommmodate high-quality equipment. The acousticaliy designed Bass Reflex
Cabinets’ containing the very successiul "'Stentorian™ Bpeakers give really first-class
reproduction und are well recommended. Models are also available to accommodate
high-quality Amplifiers, Preamplifiers, Tuning Units, Record Players. eic. All models
are very easily assembled, in fact only a screwdriver is required.
Fully illustrated leaflets are available includi

STENTORIAN LOUDBPEAKERS. Please encloge 8.A.E.

of the various

BEFORE YOU BUY—YOU SHOULD

DECEMBER, 1959

Each Model incorpor-
ates the highly success-
ful HF/TR3 Amplifier
(described opposite),
thus ensuring truly
**Hi-Fi’’ record and
plaback facilities

All prices quoted pro-

vide for the COM.-
PLETE RECORDER
including CRYSTAL
MICROPHONE and
1,200ft. Spool of Tape.

There are no ‘‘better
valuefor money’’ Tape
Recorders on the
market—if you can’t
call and hear them—
send S.A.E. for fully
descriptive leaflets.

PSSO NN

! ! RADIOGRAM CHASSIS ! !

ARMSTRONG MODEL A F 208- £23 2 o
Cont]mf:e AM/FM chassis producing § Waus Bepa.mte Bans and Tnzble "
control
ARMSTRONG "“STEREO TWELVE” - £37 16 o
The most complete A.M.{F.M. unit yet produced. For Stereo gwingSwa.tts = o
high fideiity push-pall outmlt on each channel, 12 watts for Momuml
ARMSTRONG “JUBILEE” - £29 8 0
An AM/FM chassis with nine valves and wnh push-pull out}mt stagc e
providing 6 watts,
ARMSTRONG AM/FM “STEREO 44" - - £28 7 o
Provision is made for Btereo and Monaural playback from plck up or A
tape. Outputs provided for Bterco or Monaural tape recording.
RADIO TUNING UNITS
The JASON “MERCURY” Switched F.M. TUNER £1 3 10 0
PRICE ASSEMBLED AND TESTED - S
Complete Kit of Parts £9/19[6
DULCI Model FMT/2 £19.17.6
A complete seli-powered FMT\mer mcorporatlng automauc freq uency comrol 9 -
ARMSTRONG “8.T.3" AM/FM Tuning Units 27 6 0

A self-powered hlgh ﬁdeuty tuner covertng full VHF medlum and long

control on VHF d
DULCI “HA/T“ AM/FM Tunmg Units £23 15.8
A 4-waveband seli-powered high fldellty tuner covenng the VHF/FM v ht
transmissions plus the long, medium and short wavebands.
NEW HIRE PURCHASE TERMS are availabie on all above.
nvalla.ble—~send 8.A.E. {Carr, & Im B/- extra)

Hi-Fi LOUDSPEAKERS
WE HAVE IN STOCK THE
COMPLETE RANGE BY
GOODMANS-WHARFDALE-W.B.

And will be pleased to send you lilustrated and Priced
Leaflcts.

Tliustrated leaflets

Recummended Types are:

GOODMANS “AXION 300 The best 12in. Soller. 15 ohma, V/Coll £11.5.9

Freq. Resp. 30 cfs, 16,000 c/a =

GOODMANS “AXLETTE” B-inch (as illustrated), 3 or 15 ohras. £6.12.0

Freq. Resp, 40-15,000 ¢/8 .......oocooiniiiiviioneiiiniiiiieiannaanans

W.B, CSTENTORIAN” L. 816, 8in., 3 or 15 ohms. Freq. Resp. 50- £6.10.6

W.B “s/’rlfﬁi‘b'ﬁiﬂﬁ"' H.F.1016, 10in. 3 or 15 ohms. Freq. Reap. £7.12.3
18,000 €8 vvvoovesosor oo oo oo nesees et

WB CSTENTORIAN" H.F1814] isin. 18 ke, Freq. Beap £9.15.6

95.14,000 ©f8  ..vvrrerrrosnrrer s,

WHARFDALE “SUPER 8 FS/A1%, 8in. 3 or 15 ohma,. £6.19.11

WHARFDALE “GOLDEN FSB*. 10ln. 3 or 15 ohms Volce Coil .. £7.13.3

WHARFDALE “W12/Fs”, 12in. 15 ohms. Voice Coll ................. £10.5.0

WHARFDALE “SUPER 18/F$/AL", 12in. 15 obms, Voioe Coil ...... £17.10.0

LOUDSPEAKER ENCLOSURES -TWEETER UNITS—CROSSOVER UNITS
are also arailabl

SPECIAL CASH OMLY OFFER !

This very attractive PORTABLE AMPLIFIER CASE
together with a good quality GRAM AMPLIFIER and a

CAR BATTERY CHARGER
A COMPLETE KIT OF PARTS FOR ONLY ...

‘Will charge 6 or 12 volt batterles at max. 2§ amps. The design Incorporates Reliant
Resistor and Fuse and we eupply complete with Metal Box container. EASY-TO-
FOLLOW ASSEMBLY INSTRUCTIONS ARE INCLUDE

SPECIAL CASH ONLY BARGAIN
A bulk purchase enables us to offer this very useful
INTERCOM SET or BABY ALARM For oy £5.5.0

Conslats of MASTRR UNIT
(illustrated) and one EXTEN-.

£2.19.6

STERN RADIO LTD.

hed P.M. SPEAKER, ALL FOR ONLY £8 7 6
(plus 7/8 carr. and ins.). ‘The Amplifier d
consists of & 2-stage deslgn incorporating
the 3 modern BVA valves and has separate
BASS and TREBLE CONTROLS. The
Portabel Case will aiso accommodube almost
any make of Autoch d is
fnished Iln Grey colour Bexlne—WE ALSO
SUPPLY BEPARATELY:—
(o) The 2-stage (plus Rectifier) AIIEZLIFIE%
2

(b)) The PORTABLE CARRYING CASE
17 6 Carriage and
(/) 62ip. P M. SPEAKER .. ......... 18 © ingurance 4/- extra)

109 & 115 FLEET ST, LONDON, E.C.4

Telephone: FLEET STREET $812/3/4
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A SELECTION OF

HIGH FIDELITY
PORTABLE TAPE
PREAMPLIFIERS

Adds *“ Hi Fi** Tape Record-
ing to your existing Audio
Installation.

IN ALL MODELS WE
INCORPORATE THE

TYPE “C”
PREAMPLIFIER

and offer it complete in portable case with .

(a) The new “COLLARO™ STUDIO 3 speed Deck.
Deposit: £7/6/-. 12 months £€2/13/6 ..................... £36-10-0
(b) The COLLARO Mk. IV “Transcriptor* 3 Speed Deck. £41
) 1D_:posi!: (?_/:G.vég(mlgn:hs £3/0/11 .. -10.0
e new k. VI Tape De
@ £8/14/-. EIlEmtm:hs £3/3/10 .............. £43.10.0
The BRENELL Mk. V 3 Speed Deck.
(o S0 12 mahs EISIT Lo £51.10.0
e) The EARITE MODEL 4A Tape Deck.
£12/4)-. 12 MONThS £4/9[5 ....oovvororversversomersrens £61.0.0

STERN’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.

Eigcisl.ETE .KI¥CLUDING SEPARATE SMALL POWER SUPPLY UNIT
M I ASSEMBLED AND

OF PARTS £14.0.0 TESTED £17.0.0
Deposit £3/8/- and 12 months of £1/4/I1. Assembled unit only.
ALSO AVAILABLE EXCLUDING POWER SUPPLY UNIT FOR

£11.15.0 and £14.10.0 respectively. (Carr. and Ins. 5/- extra)

Send S.A.E. for leaflet or 2/6 for Complete Assembly Manual.

WHEN ORDERING PLEASE STATE MAKE OF TAPE DECK TO BE USED
We present thls “Hi-Fi"’ Pre-amplifier strictly to Mullard’s specification
ett., 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
auracnvely engraved PERSPEX FRONT PANEL

FOR PERMANENT HIGH QUAL'TY |NSTALLAT|ON3
WE ALSO OFFER (excluding Case) the following

a) The COLLARO “STUDIO" TAPE DECK and our

Mullard Type “C' PREAMPLIFIER and Power Unit

Assembled and Tested ..........ccoceiiiiiiinimniininninins £32.10.0
H.P. Terms: Deposit £6/10/- and 12 months at £2/7/8.
{b) As above but TYPE “C" PREAMPLIFIER supplied as 0.0
complete Kit of Parts............coooviiiniiiiniiiiiininne.. £29' .
(b) LPSLLCA(?RLDL?RO Mk. IV TAPE DEdC'; and the
ype “C" Preamplifier and Power Unit
assembled, tested. ... £35'°'0
© 2 .P. ?e)po;lt £7 and 12 monthé £2/11 /" e
c) As in (a) above bu: the Type “C" supplied as -
PLETE KIT OF PARTS ...........cesrvrosonreosoresrioreres £32.0.0
(d) The TRUVOX Mk. IV TAPE DECK and the assembled £40.0.0
Type “C"” Preamplifier and Power Unit................. -0-
‘ H.P. Deposit Eahand 12 months £2/18/8. \
e) As above but the Type *‘C” supplied as complete
KIT OF PARTS .......oovvoosesssisrosooresetsamessainees £36.10.0
(f) The BRENNELL Mk. V Deck and the assembled Type £46 0 0
“C'" PREAMPLIFIER and POWER UNIT............... Ve
(g) As above, but the Type “C' supplied as complete
| KIT O PARTS i £43.0.0
h) The WEARITE 4A e “C” assembled
and tested £56.0-°

H.P. Deposi
{Carriage and Insurance on above quotes 10/- extra)

STERN RADIO LTD.

109 & 115 FLEET ST., LONDON, E.C.4
Telephone: FLEET STREET 5812/3/4

WIRELESS WORLD
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;3] THE FINEST RARGE OF
TAPE EQUIPMENT
FOR THE
HOME CONSTRUCTOR

YOU CAN BUILD
A COMPLETE
HIGH QUALITY

TAPE RECORDER

“£36.0.0

H.P, TERMS . . . Deposit
v £7/4/-, 12 months £2/12/10.
g FOR THIS WE SUPP! Y:—
COMPLETE KIT OF PARTS TO BUILD
THE HF/'TR3 TAPE AMPLIFIER.
THE NEW COLLARO “STUDIO" TAPE DECK.
PORTABLE CARRYING CASE (as itlustrated)
ROLA/CELESTION (0in x 6in P.M. LOUDSPEAKER.
ACOS CRYSTAL MICROPHONE 1200ft. SPOOL E.M.I. TAPE.

Alternatively for those who prefer another type of TAPE DECK we will
supply precisely as above—but IN PLACE of the COLLARO “STUDIO™
DECK—WE INCLUDE:—

{a) The Mk. 1V COLLARO “TRANSCRIPTOR” DECK... £39 15 0
H.P. TERMS . . . Deposit £8, {2 monthly payments of o =
£2/18/2 (£ extra if we are required to wire up the
Transcriptor Switch Banks).

(b) The new TRUVOX Mk. IV DECK

H.P. TERMS: Deposit £9, 12 months of £3/6/- (Carr
and Ins. on als abovs is IZI:; extra),

For constructors with their own Cabinet—WE OFFER;—
() COMPLETE KIT to build the HF/TR3 Amplnﬁer.
together with the COLLARO “'STUDIO” DECK .

(b) As above but HF/TR3 ASSEMBLED and TESTED.
H.P. TERMS: Deposit £6/6/-, |2 months of £2/6/2

(c) 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)

(d) As above but HF/TR3 ASSEMBLED and TESTED .
(£l extra if we are to wire up Deck Switch Banks)

(e) COMPLETE KIT to build the HF/TR3 together with
the NEW TRUVOX Mk. IV 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

(h) As above but HF/TR3 ASSEMBLED and TESTED .

H.P, Terms: Deposit £9, |2 months of £3/6/-.

(0] THE ASSEMBLED and TESTED HF/TR3 AMPLIFIER
with the WEARITE MODEL 4A DECK, incorporates
Wearite Head Lift Transformer, etc. ...........c......
H.P. TERMS: Deposit £11, 12 months of £4/0/8.
(Carriage and Insurance on each above is 10/- extra)

Attractive PORTABLE CASE is available to accommodate the TRUVOX

or COLLARO TAP:E DECKS and we offer it together with ROLA/

CELESTION 10 x 6in LOUDSPEAKER—ACQS CRYSTAL MICROPHONE

—and 1200 ft. SPOOL E.M.l. TAPE—ALL FOR £
(Carriage and Insurance 5/- extra) 9.0.0

WE HAVE THE NEW 2-SPEED TWIN TRACK
TRUVOX Mk. vI Tape Deck mn stock £26.5.0 ?zegf";-ntt:f Were
It incorporates PRECISION REY. COUNTER and PAUSE CONTROL and fully
maintains the general high standard of ali Truvox e very p
COLLARO Tape Decks and the BRENELL Mk. V Decks are also available.

£45.0.0

£28.0.0
£31.10.0

£30.15.0
£34.10.0

£36.0.0
£39.10.0

£41.10.0
£45.0.0

£55.0.0

Incorporating

3-SPEED TREBLE EQUALISATION
by means of the latest FERROX-
CUBE POT CORE INDUCTOR.
PRICE for COMPLETE £12/15/-

KIT O
FULLY ASSEMBLED £16/10/-

AND TES

HIRE PURCHASE H Deposit

£3/6/6 and 12 months at £1/4/2

A very high quality amplifier based on

the very successful Type “A” d

completed in_the MULLARD CABSRATORIES, ONLY NEW HIGR.GRADE
COMPONENTS are incorporated including MULLARD VALVES and a GILSON
QOUTPUT TRANSFORMER . . . other features are: Magle Eye Recording Head
Indicator—Effective Tone Control—Momtonn; and Extension Speaker Sockets
—-has own Power Supply and can be used as independem Amplifier for direct
reproduction of Gram. Records or from Radio Tuner. Overall size 11 x 6 x 6in.—
Send S.A.E. for leaflat

Truvox—Collaro—or Breneli—please specify which.
or 2/6 for Assembly Manual.

PLEASE ENCLOSE S.A.E. WITH ALL CORRESPONDENCH
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LOWEST PRICED
TAPE RECORDER
EVER OFFERED

For A.C. Mains 200/250 v. Limited
number only, brand new in makers
cartons. 2-speed. 3§ and 7§, twin
track, 60 min. playing time at 3};
30 min. at 74. Inputs for mike and
tuner. 5in. speaker. Smart duotone
blue-grey carrying case, 12§ x 8}
x 7§in.” Weight approx. 6} lbs.
TODAY’S VALUE £35. LASKY’S
PRICE including 5in. Spool of
Tape and empty Spool, Crystal
Hand Mike and Radio Jack,

21 Gns.

Carr. & Ins. 12/6.

SPECIAL OFFER
RECORDING TAPE

Famous make. P.V.C. base oo
latest type plastic spools. Brand
new, perfect, boxed and guar-
anteed.

1,200ft. on 7in. Spool ......... 21/-
1,200ft. on 53in. Spool

GEVAERT L.P. PLASTIC .

1,7001t. on Zin. spool ....... 5/—
850ft. on 5in. spool . . 18/6
210ft. on 3in. spool .... 6/6
Post: 1 spool, 1/6
Orders over 60/- post free
TRANSCRIPTION
TURNTABLES
COLLARQ 4:spd., type 4T200/
PX, with Studio transcription

pick-up. LIST £19/10/-.

LASKY’S PRICE

LASKY'SPRICE £16 ]9, 6
In carrying case, 25/- extra.

GARRARD 301 ......... £22 17

GARRARD 301 (Strobe)

318
GARRARD 4HF (Stereo)

GARRARD 4HF (G.C.8)
£18

LENCO GLS58, bins
diamond .......... .. 22317 0O
PHILIPS .. ... £10 10 0
PLASTIC TAPE
SPOOLS
29 3/6 4/3 4/~ 5/6
3in. 5in.  5fin. 7in.  8iin.
7in. Metal Spools, 1/9 each.
Post extra.

© ® a w

stereo, oftuid

WIRELESS WORLD

H.P. TERMS
AVAILABLE
on certain items. Please
give details of your

requirements.

facturer.

LIMITED
NUMBER
ONLY
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o “INSTANT” UNIVERSAL
I BULK SOUND MIXER
TAPE ERASER 3 channels. For use
and Head Demagnet- [ with all tape recorders

% iser.

27/6

9o deg.

12-channel turret

callers.

ANOTHER SCOOP

12-CHANNEL
TURRET TUNERS

Complete with PCC84 and PCF80
valves.
with 8 sets of coils: 5 Band I channels
and channels 8, 9, 10 Band III. New
and unused. Today’s value over £7.

I.F. 33-38 Mc/s. Complete

LASKY’S PRICE
Post free

49/6

Latest B.S.R. “MONARDECK”,
SINGLE-SPEED TAPE DECK,

3§ ips., takes S53in. spools.
Simple controls.
Lasky's price  £9.19.6

Tape extra. Carr. & Insur., 12/6.

TAPE RECORDER AMPLIFIER
for use with Collaro Tape Deck.
Manufacturer’s surplus complete
with 4 valves and power pack.

Post 3/6. £7.19.6

Latest COLLARO STUDIO TAPE

TRANSCRIPTOR. 3 motors,
3-speed, 1§, 3%, 74 i.ps., takes
7in. spools. Push button controls.

Lasky's price £15.15.0

Tape extra. Carr. & Insur,, 12/6.

COLLARO TAPE TRANSGRIP-

TOR, Mk. IV, fitted with digital

counter. Limited quantity.

8% rur
: R

Carr. & Ins. 21, £17.19.6

CONVERT YOUR
ALL-DRY PORTABLE
RADIO TO MAINS
200-250 v.

with the CO8SOR BATTERY
ELIMINATOR. Two separate
units identical in size to the B126
and AD35 batteries. 1.5 v. L.T.,
90 v. H.T. Suitable for the latest
low consumption valves, fully
stabilised. New in original car-
tons. Listed at 63/,

SKEY’S PRICE
A st 1 37/6

FOR COURTEOUS - SERVICE &

IDEAL CHRISTMAS
GIFT FOR A BOY

The "“DIODEON"—a high-effi-
ciency 2-stage receiver using
crystal diode detector and tran-
sistor in cascade. Covers 200-500
meters (medium wave). Chassis
shows pictorially all components
and connections. Built in minutes!
Complete parcel including two

U16 batteries. 25/ 10

Post free.

EARPHONES. High imp., 14/6.
Low imp., 7/6. Post 1/6.

Erases a complete | and

reel of magnetic tape in
few seconds.

Post

free.

TELEVISION SUPER SCOOP !

Brand new Television chassis by famous manu-
For 200-250 v. A.C. mains.
deflection, complete with brand new Mullard
valves and C.R. Tube.
tuning covering all BBC and ITV channels.
Strictly limited number, factory soiled only.
Full data and circuit diagram supplied. Don’t
miss this exceptional offer!

20 in. 39 GNS, "7 29 GNS,

WORTH DOUBLE

Also a [few chassis less valves and C.R. Tube at various
prices for

TECHNICAL

audio
41 x 3% x 3iin.
LASKY’S PRICE

85/

amplifiers.
Size

MICROPHONE
BARGAINS

,'.

ACOS CRYSTAL STICK MIKE,
t MIC.39/1, complete with

cable. Listed at £5/5/-.

LASKY'S PRICE

Post free. 39/ 6

Desk Stand 2/6 extra.

ACOS type 33/1, Crystal hand or
table Microphone. Incorporates
specially designed acoustic filter.
Flat response 30-7,000 c.p.s.
Omni-directional. Attractive
dark brfngr#'aSS!ic' LIST - 50/-.
PRICE
Post 1/6. 29/ 6

ALL TYPES OF
CHASSIS
We hold the largest selection of
leading makes, including ARM-
S8TRONG, DULCI, EMPRESS, etc.
A.M. chassis (I.,m.,s.) from 7 Gns.
AM./F.M. chassis from 14 Gns.
AM./F.M. STEREO from 22 Gns .

P.M SPEAKERS

_ ROUND

Sin.  din. Sin o Ghin G

17/6  19/6  14/6 18/~ 16/6
ELLIPTICAL

7x4 9x6 10x2} 10x6 10x7

15/6 27/6 27/6 25 326

Post extra.
All other sizes of elliptical, round
and rectangular speakers in stock.

HIGH FIDELITY TAPE
RECORDER HEADS
Leading
make, new
, and unused,
f upper or
lower track

BACK, high
impedance. Double wound and
will reproduce up to 12,000 c.p.s.
at 7} i.p.s. Azimuth adjustments.
Output 5 millivolts at I Kc. at 73
i.ps. ERASE, low impedance.
LASKY'S PRICE

Per pair 39/6 Post 1/3.
Worth double. Please specify
upper or lower track.

ADVIC
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BARGAINS IN 4-SPEED
MIXER
AUTO-CHANGERS

B.8.R. 4-spd. mixer Auto-Changer
type. UAS, complete with latest

BSR. “fulfi
Carr. & Pkg. 5/-. £6.19.6
Ditto, wired for Stereo and with
Stereo cartridge, £7/19/6.

COLLARO. Incorporating auto and
manual control. Complete with
Studio crystal p.u. and sapphire
stylus. LIST £13/17/-.

LASKY'S PRICE £7,19.6

B.S.R.
Latest Type
UAI2

4-spd. Wired for
complete with stereo
cartridge. Post §/-.
UAl2 with monaural

STEREOQ,

£8.19.6

cartridge,
£7/19/86.

GARRARD 4-SPEED
MIXER
AUTO-CHANGERS
Model 121, Mk. II ... £10/19/6
121, Mk. IT, STEREO ... £11/19/8
£12/10/0
£12/19/6
£13/19/6

121, Mk II, with monaural
and Stereo heads

WIRELESS WORLD

FINEST RANGE OF
GRAM AMPLIFIERS

IN GT. BRITAIN
Over a dozen models, port-
able and miniature Gram
Amplifiers to choose from

1, 2, 3, or 4 valve. Prices
from 35/-
We have the type you need.

Come and see our range or
write for special Amplifier
List. Two examples:—

3-WATT GRAM
AMPLIFIER

2 valve, ECL 82 and EZ80 rectifier,
double wound mains transformer
100-250 A.C., tone control, record
equalisation switch. Size 7§ x 3}in.,
max. height 4}in. Controls mounted
separately. LASKY’S PRICE
complete with knobs 55/
Post 3/6.
MATCHED PAIR FOR

STEREO 5 Gns.

2-WATT GRAM AMPLIFIER, uses
UCLS83, contact cooled rectifier.
LASKY'S PRICE 35/-
Post 2/6.

‘‘LINEAR’’ AMPLIFIERS
“DIATONIC” 10-14 watt 12 Gns.
“‘CONCHORD” 30 watt 15 Gns.
L45 4-5 watt Amplifier £5/19/6
LT45 Tape Deck Amplifier 12 Gns.
L50 50 watt Amplifier 19 Gns.

L10 10-12 watt with pre-amplifier
15 Gns.
L3/3 Stereo Amplifier 7 Gns.

Details on request.

MULLARD 510
AMPLIFIER KIT

All specified components and your
choice of transformers and chokes
by Partridge, Haddon, W/B,
Ellison or Gilson.
COMPLETE KIT and printed
circuit as low as

Details on request. £9.9.0

Printed Circuit separately 22/6

Also available built ready for use.
Price according to transformers
used.

3-3 AMPLIFIER

Built .o Mullard’s exact speci-
fication, with 3 Mullard valves
EL84, EF86, EZ81, and complete
with front panel

Post free. £8.8.0

SINGLE PLAYERS

COLLARO JUNIOR 4-spd. motor
and separate pick-up complete
with cartridge and styli.

MOTOR only
PICK-UP only

SPECIAL OFFER

Motor and Pick-up
together 75/

COLLARO 4/564 or GARRARD
48P 4-spd. smgle player, auto.

stop, T.O. crys
oty £6.9.6

e = |

I STEREO "
| SINGLE PLAYER |

'EAMAL 4-speed with auto start |
Jand stop, wired for Stereo and
hitted with Acos Stereo t.o. |

£6.19.6 |
I
1

Icarmdge
LASKY'S
I PRICE

Post 5/-.

STEREO CARTRIDGES

ACOS : 73-1A turnover, list 52/6.
LASKY'S PRICE 29/6
Post 1/-.

All makes and types in stock.
Write for our bargain list.

PICK-UP CARTRIDGES
B.8.R. “ful-i”” TC8, turnover
crystal cartridge with L.P. and
stapdard styli. Limited number.

List 39/7.
18/

LASKY'S PRICE
Post free.

COMBINED AM/FM
TUNER, CONTROL
UNIT AND
PRE-AMPLIFIER
(Self-powered)

Mdl. H11 Famous make. Note these
star features:
% FM plus Long,
Short
v High Fidelity Pre-Amplifier
% Independent Bass and Treble
Control.
“ Pick-up Matching Device and
Switch positions for LP and 78
% TapeRecordand Replay facilities
v For use with any Hi-Fi Amplifier
% Magic Eye Tuning Indicator
For A.C. 200-250 v. 7 B.V.A. glass
miniature valves, ECC85, ECHS1,
EBF89, two EF86. EM81, EZ81,
and two matched Diodes. Glass
dial, 11§in x 54in.. fine readings
and ‘LOG’ scale. th 12in.,
depth 9in. from dial front (10in.
including knobs' and spindles),
height 7in.
LISTED AT £29/3/10.
LASKY’S
rice 20 GNS.
Carr. and Ins. 12/6.
Avaslable on H.P. terms.

Medium and

7-VALVE AM/FM RADIOGRAM CHASSIS

Famous make. For 200-250 v. A.C.
Output 4 watts matched to 3 ohms
speaker. 7 valves: ECCB85,
ECHS81, EF89, EABCS80,
EL84, EZ80, EMSI, magic
eye tuning indicator Covers
medium, long and FM bands.
Length 12in., height 7%in.
front to back 8%in. Limited
number only

LISTED AT 22 GNS.
LASKY'S PRICE

£16.19.6 carr. and Insur. 12/6.

Avadlable on H.P. terms.  Brochuse on yequest.

®© 00000 0000000000 00090000000 000000 00

AN INVITATION FROM LONDON’S HI-FI SPECIALISTS!

Visit either of our addresses for selective Demonstrations of the very latest Hi-Fi Equipment

AMPLIFIERS
QUAD, ROGERS, LEAK, RCA,
JASON, LINEAR
PAMPHONIC, DULCI,
W/B, AVANTIC,
ARMSTRONG, etc.

SPEAKERS

WHARFEDALE, GOODMANS,
LOWTHER, G.E.C, LORENZ,
PHILIPS TANNOY, etc.

PICK-UPS
COLLARO, GARRARD,
CONNOISSEUR, LEAK,

B/]J, ORTOFON,
GOLDRING, etc.

TRANSCRIPTION
TURNTABLES
COLLARO, GARRARD,
LENCO, CONNOISSEUR.

TAPE RECORDERS

GRUNDIG, ELIZABETHAN,
BRENELL TRUVOX,
SOUND, VORTEXION.

FERROGRAPH. FIDELITY,
HARTING, KORTRING,

SIMON, REFLECTOGRAPH,
STUZZI, TANDBERG,
TELEFUNKEN, STELLA,

WALTER.

F.M. TUNERS

DULCIE, QUAD LEAK, JASON,
OGERS, etc.

CABINETS

Wide choice Including G-PLAN,
NORDYK and CAPRIOL.

Our Technical and

Mail Order Depis. are at your service.

FOR MORE NEWS FROM L
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C.R. TUBE
BARGAINS

NEW, UNUSED AND TAX FREE

16in.
Metal Cone.
Famous make.

heater,
12-14 Kv.
Wide angle, stan-
dard 38 mm. neck. GUARAN-

TEED. LIST £16.
LASKY’S PRICE £6.9.6
Carr. and Insur. 21/-.

Masks, Anti-Corona, Bases
and Ion Traps available,

ion trap,
ol

FERRANTI 8in. type T9/3. 4 v. heater,
triode, octal base, standard deflection

LIST 9 GNB.
LASEY’S PRICE 50/_

Carr. & Insur., 12/6.
types Ti2/44 and

LASKY‘S PRICE
& Insur., 12/6. 84/ =
List on request.

FERRANTI 12in.,
T12/54.
LIST #£12.

Many others

RE-GUNNED C.R. TUBES
Guaranteed for 12 months.

Type Price
12in, round £610 0
14in. rect. £6 10
15in. round £6 19
17In. rect. £6 19
21in. rect. £7 19 6

MINIATURE INSTRUMENT
SOLDERING IRONS
Famous make, 230/250 v., 256 watts with
pencil bit and 8-core flex. Warning light

in handle. LIST 22/6.
LASKY’S PRICE

s 16/6

WIRELESS WORLD
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LASKY’S HIGHLY EFFICIENT | wun
TEST
METER
EASY = TO = BUILD | earean
Limited
L]
SETS : TUNERS : AMPLIFIERS | weo-
y.
Circuit Diagram and Building BLED
A COMPLETE TODAY
Instructions, /6 each, post free. PARCEL
7-TRANSISTOR PORTABLE, 250 milliwatts p.p. output. | £10.10.0 e R SR Eer for A
NEW CIRCUIT, medium and long wave. Post 3/6 :D‘.O. :ﬂ; b?ﬁ?(o ,‘;ﬁ{’f,i,ﬂ:{ei?,'ﬁg,‘eg’l;csﬁe‘f
x 3% x 1Hn. deep. LIST .
. L 5
TRANSISTOR SUPERHET TUNER, uses 3 R.F, transistors, £5.12.6 Post 3/6. m%gﬂ?g £5'1 9'6
1 germanium diode, etc. Printed Circuit 3jin. x 3jin. Post 3/6
4-TRANSISTOR AUDIO AMPLIFIER, Mk. II, 200/250 £3.19.6 G-TRANSlSTOR
rmlhwa.tts with 2 OC72 and 2 yellow/green Slze 512 x Post 3/6 POCK ET RADIO
2 X liin. Printed Circult construction. FULL
fara and Iong, w;&v)e. mge‘rhet ‘n‘uing
4-VALVE SUPERHET PORTABLE. Medium and long | £7.7.0 iln.
wave. Mains/battery version, £8.19.6. Battery version Post 3/6 333‘31."‘3‘3.%"31' ci‘l’;"{,f:‘é 3&'1;15 e;-t:
. 5 3. 1Hao., ight 12 . Full
i m!se’x‘nbl‘yxlnstr!\lmtl;; gsupplled.0 *
MIDGET T.R.F. for 200-250 v. A.C. mains. Uses two latest £4.19.6 CAN BE BUILT FOR
double-purpose valves.  Plastic case, 8} X 4} x 5in. Post 5/-
£9 19 6 (Flus 3/6 Post)
LASKY’8 F,‘.M' TUNEI}; Printed Circuit version of the £7.19.6 AB romy D Iy
G.E.C. 912 “F.M.,Plus”, using 5 valves Post Free Avallable aesembled ready use.
MEDIUM wave only, £8/0/- plus 3/6 post.
PORTABLE GRAM AMPLIFIER, 2 watts. Uses EL84 49/6
output and 6X4 rect. Size 6fin. x3}in. x 5in. high. | Post 2/6 TRANSISTORS

ALL JASON KITS IN STOCK. Send for Brochures

Note these star features:

+ 12 volt operation
+% New Hybrid circuit

SPECIAL OFFER OF SOLDER

1b. reela of Ersin 5-core ‘“‘S8avbit”
S8OLDER, List 15/-, LASEY’S I 0/_
Post 1/6. PRICE

20,000 VALVES
IN STOCK

Mullard, Brimar, G.E.C., Mazda,
Cossor, E.M.L., Philips, Pinnacle,
Telefunken, etc.

Send for our New List of manu-
facturers’ surplus, ex-Govt. and
imported Valves at lowest prices.
We save you money.

5-millisamp METER RECTIFIERS. Special
offer of limited npumber at only 8 / 6
Post 8d

SPEAKER COVERINGS
Large stocks of “Tygan” and *Some-
weave.” Any size piece cut. Sample
and prices post free.

* Tr: tor output
% New type Brimar valves
+ No Vibrator, 12 volt H.T. & L.T.

Send 1/6 for Instruction Booklet giving full details,

LASKY’S
CAR RADIO

OAN BE BULLT
£12.19.6

* T.C.C. Printed Circuit
Condensers

% Tuned R.F. stage

% Medium and long waves

% Permeability tuning

% Small size. Will fit any car

FOR

and

illustrations,

dimensions, circuit diagram and shopping list.

L2238 %%% trveveeveeeY

PER RETURN
THE FINEST

OVER
5in.
TO-DATE ILLUSTRATIONS.

Price 2/- Post 6d.

100 PAGES,

free with each copy.

NOW AVAILABLE

COMPONENTS CATALOGUE

produced for the ‘“ham” or service man.
SIZE 8iin. x
WITH HUNDREDS OF UP-

Our latest “BARGAIN BULLETIN”

e s ey,

AUDIO P.N.P. Junction Types suitable for
high galn and low freq amplifiers, and for
output stages up to 250 milliwatts. 7 6
(Double spot—yellow and green). /

3 for 20/=; 6 or 37/6 post free.
R.F. P.N.P. Junction Type suitable for
medium and low freq. oecillators, req.
changers and L.F. amplifiers 5
(1.5 to 8 Mcfs.) /=

(Double spot—yellow and red.)
8 or 40/-; 8 or 75/-.

quantities

8pecial prices for larger

SPECIAL OFFER. P.N.P. Junction type
Transistors suitable for all audio 5
applications. Each, /

0C44 and 0C45, 21/~; OC70 snd OC71,
12/6; 0CT3, 17/ (Matched Pair 30/-)}
0C73, 15/-; OC16, 54/~

BRIMAR TRANSISTORS. T8l T82,
T83, 12/8; T84, 14/- TP1 and TP2, 20/-;
TJ1. T2, TI3, 13/8.

EDISWAN MAZDA TRANSISTORS. The
very latest types. XB/102, 10/-; X B/103,
14/-; XC/101, 18/-; XA/101 23/-;
XA/102, 28/-.

SPECIAL OFFER. Bet of 7 Ediswan
Transistors: XA/101, XA/102, 2 X B/102
XB/103, 2 matched XC{10L. Price 79/6

CRYSTAL DIODES. General Purpose
GEX00, each 1/-. Per doz. 9/~ All
other types ln stock.

“GOLDTOP” POWER
TRANSISTORS

All types in stock. Example:—
V15/10P. Ideal or output stage of car
radio, wil' give approx. 8§ watts operating
from 12 v. Each 15/ post free.
Buitable Output Transformer for above,
correct ratio, matched to 3 ohms, 9/8.
Post 1/-.
Driver Transformer, /8. Post 1/-.

PLEASE NOTE 2 ADDRESSES FOR PERSONAL SHOPPERS

42 TOTTENHAM COURT | 207 EDGWARERD., W.2

Opposite Edgwars Read Tube Station

ROAD, W.I

Nearost Station Goodge Street.

Please address Mail Orders to Lasky’s (Harrow Rd.) Ltd,, Dept. W, 207 Edgware Rd., London W.2

MUSeum 2608

Few yards from Praed Street

PADdington 3271/2

3@ SEE OVERLEAF FOR MORE NEWS FROM LASKY'S RADIO

OPEN ALL DAY |
SATURDAY

—_—

Early Closing
Thurs., | p.m.

£ (Both: addresses)

s%cmtmvmss@w&%sﬁﬁqs@maggz_.@ LAV LL VLTIV BDAY

L2 22 S 2 08 % A A 222l 2 d e %’
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ICR.T. ISOLATION TRANSFORMERS

A For Cathode Ray Tubes having HeaterjCathode short
circult and for C.R. Tubes with falling ewmission. Fuls
instroctions eupplied.
Type A. Low Leakage windings.
and 50%. Tapped mains primarics.
2 volt ..
4 volt .
6.3 volt
10.8 volt
13.3 volt 12/8 eacl
OUR LATEST SUPERIOR PRODUCT Type A2.
High Quality. Low capacity, 10/15 pf.
Optional boost 26%, 50%, 75%.
Type B. Mains input. Low capacity. Multi Output
1 2, 4, 6.8, 7.3, 10 and 13 wolts. Optional boost 259% and
150%. Buitable for all Cathode Ray Tubes, 21/-. i

‘RESISTORS. All preferred values.
meg.,  w.4d.; 4 w.,4d.;1 w., 6d.; 1} w., 8d.; 2 w., 1/-.
BIGB STABILITY } w., 1%, 2/-. Preferred values 100 Q
to 10 meg. Ditto 6%, 9d., 10002 to 5 meg.

Optional Boost 25%

20% 10 chms to 10

b wal 1/3
10 watt WIRE-WOUND RESISTORS 1/8
715 watt 25 ohms—10,000 chma =
15,000 ohms—50,000 ohms 5 w., 1/9; 10 w......... 2/3
"WIRE-WOUND POTS, 3 w. WIREWOUND POTS, 4 w-
Pre-set Min. T.V. type Btandard size Pots, long.
JKnurled Blotted knob. Spindle High Grade. All

All values 25 ohme to 26K.
3= ea., 30 K., 50 K., 4/-.
Ditto, } w. Carbon Track EXT. SPEAKER
30 K. to 2 Meg., 3/-. CONTROL 100 3/-.

'0/P TRANSFORMERS. Heavy Duty 50.mA., 4/8. Multi-
zatio push-pull, 7/6. Miniature 3V4, etc., 4/6. Hygrade
Push-pull 10 watts, 15/6. MULLARD **610"’ 6k. or 8k 30/-.
L.F. CHOKES 15/10H 60/65 ma., 5/-. 10H 85 ma. 10/8.
10H 150 ma. 14/-.

MAINS TRANSFORMERS 200/250 v. AC
STANDARD 250-0-260, 80 mA., 6.3 v. 3.5 a.
tapped 4 v. 4 a. Rcchﬂerﬁ 3v. 1a. upped §v.
or 4 v. 2 a. Ditto 350-0-350 o

values 100 ohms to 50 K.,
8/6; 100 K., 7/6.
wiw

| MINIATURE 220 v. 20 mA.,6.3v.1a. 10/6
MIDGET, 250 v. 45 m.A..G.S v.28. .... 15/6
SMALL, 250-0-250 100 mA., 6.3 v. 3.6 a. .. 19/6
STANDARD, 250-0-250, 65 mA., 8.3 v. 3.5 a. 17/8
HEATER TRANS., 6.3 v. 1} a. 7/8. 3 amp. 10/6
GENERAL PURPOSE LOW VOLTAGE. Out 4,0,
6, 8,9, 10, 12, 15, 18, 24 and 30 v. at 2 A. 22/6

ALADDIN FORMERS and cores, }in. 8d.; §in. 10d.

0.3in. FORMERS 5937 or 8 and Cans TV1 or 2, fin. 8q. X%
2%in. or {in. gq. X 1}in. 2/- with cores.

SLOW MOTION DRIVES. Epicycllc ratio G 1, 2/3.
TYANA. Midget Soldering Irom, 230 v. 40 w., 16/9
REMPLOY INSTRUHENT IRON, 230 v. 25 w., 17/-.

MAINS DROPPERS. 3x1}in. Three Adj. Bliders, .8 amp.
750 ohms, 4/3. .2 amp., 1,000 ohms, 4/3.

LINE CORD. .3 amp., 60 ohms per foot, .2 amp., 100 ohma

per foot, 2 way, 6d. per foot, 3 way, 7d. per foot.

CRYSTAL MIKE INSERT by Acos 6/6
Precision engineered. Bize only §x 1 Jin.
ACOS CRYSTAL DESK MIKE. Bargain. 35/-.

MIKE TRANSF. 50:1, 3/9 ea.; 100:1 Potted, 10/8.
LOUDSPEAKERS P.M. OHM. ln. Rola 17/6.
6in. x 4in. Rola, 18/-. 7in. x 4in. R.A. 2]/~
10in. x 6in. Rola, 27/8. 8in. Plersey, 18/6.
64in. Rola, 18/6. 8in. Rola, 21/-. 10in. R.A., 30/-.

HI-FI TWEETERS, 4in. 25/-. 12in. Plessey, 30/-.
12in. Baker 15 wt. 3 ohm and 16 ohm models, 105/-.
12in. Baker foam suspension 18 w. 16 ohm, £8.

12in. 15 ohm Plereey 10 wt., 45/~

1.F. TRANSFORMERS 7/6 pair
485 ke/s. slug tuning miniature can 2} x1x1lin. High
Q and good bandwidth. By Pye Radio. Data sheet supplied.

Wearite M800 LF. Miniature 465 ko/s.. 12/6 pair.
Wearite 560 1.F. Standard 665 ke/s., 12/8 pair.

CRYSTAL DIODE G.E.C. 2/-. GEX84, 4/-. 40 Circuits, 3/-.
H.R. HEADPBONES, 4,000 ohms, brand new, 16/8 pair.
SWITCH CLEANER Fluid, squirt spout, 4/3 tin.
TWIN GANG CONDENSERS 365 pf. Miniature, 1§in.
x 1in. x 1iin., 10/-. .0005 Standard with

16/6 .,..|

1959 RADIOGRAM CHASSIS

THREE WAVEBANDS

FIVE VALVES
S.W. 16 m.—50 m.

LATEST MULLARD
b ECHS1, EF89, EBC8l,
L.W. 800 m.—£,000 m. EL84,

12 1nonth Guﬂmntee A.C. 200/250 v., 4-way swn,ch
Short-Medium-Long-Gram. A.V.C. and Negative
Feedback, 4.2 waits, Chassis 13}in. x 5}in. x 2{in.
Glass Dial Bize 10 x 4}in. horizontal or vertical. 2 Pilot
Lamps. Four Knobs. Walnut or Ivory, aligned and
calibrated. Chaesis isolated from mains.

BRAND NEW £9.10.0 cur o

TERMS: Deposit £5/5/- and 5 monthly payments of £1.
MATCHEDSPEAKERS 8in., 17/6;10in.,25/-;12in., 30/-.

SUPERIOR FM-AM MODEL

Six Mullard Valves, ECC85, ECHS1, EF89, EABCS0, ELS4,
EZ80. V.H.F. 108-87 Mo/s. Med. 180-550 m. Long 1006
1900 m. Gram input. Ready lor use, A.C, Mains 200/
250 v. Isolated chassis. Output point for use as Hi-Fi
Tuner. 18 month guarantee. Circuit supplied.

Leaflet S.A.E.

£18. 19. 6.

GARRARD 4-SPEED RECORD
CHANGERS RC121/D MKII MODELS
Brand new and fully guaranteed 12 months.

| aubio perFecTiON |

Designed to play 16, 33, 45, 78 r.p.m. Records 7in., 10in.,
12in. With plug-in NORMAL BEAD.

our PRICE £]0. 10. 0 STEREC HEAD £2 extra

LATEST COLLARO AUTOCHANGER
£7.19.6

Carr. 5/6

* *|.

LATEST “EM.L” 4 SPEED SINGLE
RECORD PLAY

Acos 73 Hi-Fi Stereo and normal xtal pick-up for

7in., 10in. and |2in. records. Silent motor,

heavy turntable.

Special offer £6/19/6.
VOLUME CONTROLS

Post 3/6.
80 ™ Coaxial

Midget aize:
Long spindle. Guaranteed Id:;‘,..ll{&;gnﬁld o %‘a
1 year. All values 5 K. Lossea cut 50% 6yd.
")I‘qm" up to 2 Meg., Post 1d. per yard
o 8witch. D.P. 8w.

an 49 FRINGE QUALITY
Linear or Log Tracks. ‘ AIRSPACED .... 1/- yd.
S M —
COAXIAL PLUGS ...... 1/- LEAD SOCEKETS ....2/-
PANEL SOCKETS ...... 1/- OUTLET BOXES ....4/8

per yd. 6d., 80Q or 3009
TWIN SCREENED BALANCED FEEDER 1/6 yd., 80 ohm.
ALUMINIUM CHASSIS. 18 s.w.g. Piain, undrilled
with 4 sides, riveted corners and lattice fixing holes,
with 2{in. sides, 7 x 4in., 4/8; 9 x 7in., 5/9; 11 x 7in.,
6/9; 13 x 9in., 8/8; 14 x 1lin., 10/8; 15 x 14in.,12/8
and 18 x 3in., 16/6

BLACK CRACKLE PAINT. Air drying, 3/- tin.
P.V.C. CONN. WIRE, 8 colours, single or stranded, 2d. yd.
5/-.

NEON MAINS TESTER SCREWDRIVERS,
CORED SOLDER RADIOGRADE 4a. yd 1lb. 2/6.
PAXOLIN 1/15in. 8in. x 10in., 1/6. 10N TRAPS '5/-.

“GEVAERT GEVASONOR"
50% Extra Long Play Plastic Tape, il
1,700ft. 7in. Reel 35/-, 850ft. 5in. Reel 21/-
SUPERIOR 1,200f. 7in. Plastic Tape 24/-
6007t. Sin. 15/- All Spare Reels 3/- sach.

LONG PLAY 5{in. 1,200ft. 28/-. 3in. 225it. 7/6.
“"INSTANT” Bulk

Bulk Tape Eraser and Head
Demagnetiser: 200/250 v. A.C. 27/6.

MAINS TYPE. RMI1, 125 v. 60 mA., §/-; RM2, 100 mA.
@/-; RM2, 120 mA., 8/-; RM4, 250 v. 276 mA., 18/-.
MINTATURE CONTACT COOLED RECTIFIERS. 250 v.
50 mA., '7/@; 60 mA., 8/8; 85 mA., 9/-6, 200 mA., 21/-;
300 mA., 27/6; Full Wave 120 mA., 1

COILS. Wennte "P*’ type, 3/- each. Olmor Midget “'Q”
type adj. dust core from 4/- each. All ranges.
TELETRON. L. and M. T.R.F. with re.ctlon. 3/6,

M. ; M. &
T.R.F. COILS, A/HF, 7/- "pair. HF. CHOKEB 2

JASON F.M. TUNER COIL SET, 28/-. H.F. coil, aerial
coil, Oscillator coil, two L.F. transformers 10.7 Mo/s.,
Debector transformer and heater, choke. Cireult and
Jcomponent book using four 6AM8, 2/§. Complete kit
with Jason Calibrated dial and 4 valves .... £8/15/-.
With new Jason Cabinet, 20/- extra.

, 12/8.

sTUDIO ‘O’
Pick-up

4 Speeds—
10 Records

Or With Cabinet, Amplifier and Speaker

£11.19.6. care.s6.

B.S.R. MONARCH UA8 4-SPEED
AUTOMATIC RECORD CHANGERS

Brand new and fully guaranteed 12 months.
OUR PRICE £6, 19. 6 post free
STEREO MODELS UAS8, £7/19/8, UA12, £10/10/-

th tr
Q9/-; less trimmers, 8/-. Midget, 7/6; Bingle 50 pf., 2/6;
100 pt., 150 pf. 7/-. Solid dielectric 100, 300, 500 pf., 3/6.
ALVE HOLDERS. Pa. int. Oct., 4d. EFaO LMO, 6d.

B124A, CRT, 1/3. Eng. and Amer. 4 5, 6, 7 pin, 1/-.
MOULDED Mazda and Int. Oct. 8d., B7G, BBA. B8G, B9A,
9d. B7G with can, 1/6; BI2A, 1/3. B9A with can, 1/9.
CERAMIC, EF50, B7G, B9A, Oct., 1/-. B7G, B9A Cans 9d

SPEAKER FRET. Gold Cloth 17in.x25in., /-, 25in.X Wired and tested ready for use. E

3sin., 105 Tygan sdin. wide 10)- tt. 3Tin. wide, 5/~ ft. 4 NEW and boxed VALVES  90-day guarantee
D SINGLE - 1R /6, 616G 10/8/EA30 1/6(EY5L 12/

Sampleﬂ- 8. * GARRARD 4-SPEED Sl * 185 /GI8N7. 7/8|B 0 10/8 EZ81
WAVECEANGE SWITCHES. RECORD PLAYER 4SP g 1T4 /66Q7G 10/6|EBY1 6/6/HABC80 12/
2p. 2-way, 3 p. 2-way, short epindle %;g POST 2%9 16 681\7M 10/6/EBC S/6|EVR2a ¥/
5 p. 4-way, 2 wafer, long spindie £7 Ios.| AUDIO PERFECTION l S84 /6|6877M 10/6|EBGA1  10/6|MU14 10/
2 p 8-way, 4 p. 2:way, 4 p. 3-way, 3/6 °© FREE 5v4 ) GSN‘ '§/EBFS0  10/8/P61 6/
S Zﬁ’nﬁéepuxlfav;{:}yr'slgnf gind 8/8; 2 waler, 1 2%6, MODEL TA MK I1 £8- 10 { Stereo Heads 5U4 /6/6V6G  7/6/ECC84 12/6/PCCEE 19/
3 wafer 16/-; 4 wafer 19/6: 6 wufer 23)-; 6 wafer 26/6. | [MODEL 4 HF £18 £2 extra. gﬁs /(é: g;g k 53 Eggﬁ %%; ;gggg Hﬂ
TOGGLE SWITCHES. 8.P., 2/-; D.P. 3/6; D P.D.T., 4/-. o MR RSE sy el
BORSE KEYS. good auniy. 31, BATTERY-MAINS POWER PACK GBES  7/6|12AT7 10/65CLS2  12/6|PEN%5 6/
SUB-MINIATURE ELECTROL¥TICS (15 v, 1, 2, 4, 5, 8, - iBHE 10/6]12AU7 ~ 9/6|EF39 718{PL82 10/
CpfDm it Hecy B s 11 x e o rum on A-C: 3001250 v Miide by | | | 3BWS 10/6[124X7 SiG/EFU1  10/gleYs0 g

O] 29 L 3 12BA6 EF50 Y8
EDISWAN TRANSIST?‘RPS COSSOR, List 63/-, our price 39/6. Pec  vdlispEe Dielirso  10/0/pves 9]
JUNCTION TYPE P.N.P, SH6GT 3/6]12K7 /6| EF88  14/6/8P6L 5/
AUDIO XB102, for smpli- R.F. XAI104 frequency THE HI-GAIN BAND 3 PRE-AMP \a5M 6/6[12Q7  8/6|EF92 5/6{UBC41 10/
fiers, and output stazes up changer up to4 Mc/s. | 8/. Cascode circuit using Valve ECC84. 17db 306 /€135L6 /6| EL32 5/6|UCH42 10/
"°uu25° milliwatta'in_push. XAJ03 IF gain. Kit 29/6 less power; or 49/6 with Z‘l,('l(iGGT fg gm /8 gg} igll g{ﬁ }8;

. amp. i,

o pmon V0L aicditai™ 15/ | | loower B3k Mirsion same price e B bR avd
Goltop Power VI5/I0P, up to 10W with heat sink 20/- R0 A NGRY B AK8G __8/61964 /68780 8/lU22 _ 10'¢

AUTOCHANGER ACCESSORIES
Suitable player cabinets (uncut boards) ... 49/6
Amplifier player cabinets with cut boards 63/~
2 valve amplifier and 6}in. speaker for above 79/6
3 valve amplifier and 6%in. speaker for above 95/

CONDENSERS, New Stock. .001 mfd. 7 kV. T.C.C. 5/6.
20kV., /8. .1 mfd. 7 kV. /6. 100 pi. to 500 pt. Micas, Gd.
Tubular 500 v. .001 to .01 mfd., 9d.; .06 .1 1/-; .25 1/@:
5 1/9; -1/350 v., 9d.; 171,000 v., 1/8; 0.1 mid., 2,000 v.
3/6; .001 mtd. 2,000 v.

CERAMIC CONDS. 500 v.,.3 pf. to .01 mtd.,

SILVER MICA CONDENSERS. 10% & pf. to uoo ot 1/-;
800 pf. to 3,000 pf., 1/3.

cnosn TOLERANCE (&1 pf.) 1.5 pt. to 47 pt., 1/6. DITTO
19, 50 pf. to 815 pf., 1/9; 1,000 pf. w5000p( 2/-.
TRIMMERS. Ceramic, 30, 50, 70 pf., §d.; 100 pf., 160 pt ,
1/3. 250 pf., 1/8. 800 pt., 750 £.,'1/9. Phillips, 1/- ea,

NEW ELECTROLYTICS. FAMOUS MAKES

TUBULAR TUBULAR CAN TYPES
1/360v. 2/- | 64/350 v.  5/6 | 8/500 ¥. 3/-
2/450 v 2/3 | 100/26 v. 2/~ | 16500 v. 4/~
4/460 v 213 | 250/25 v. 1/~ | 32/350 v. 4/-
B/450 ¥ 2/3 | 800/12 v. 3/- | 100/270 v. 5/6
8/500 v. 219 | 8+8/450 v. 4/6 |2,600/3 v. 4/~
16/450 v 3/6 | 8+8/500 v. 5/- | 8,000/6 v. 5=
16/500 v 4/- | 8+16/450 v. 5/- | 8+16/500 v. /=
32/450 v b5/6 | 8+16/500 v. 5/6 | 32+82/450 v. @/
25/25 v 1/9 | 16+16/450v.5/6 | 504+50/350 v. /=
50/25 v. 2/- | 18 +16/600v. 5/- | 644 120/350v. 11/6
50/60 v. 2/- | 324-32/350v. 4/6 | 100+200/275v.12/6

FULL WAVE BRIDGE/SELENIUM RECTIFIERS. 2, 6 or
12 v. 14 amp., 8/8; 2 &. 11/3; 4 &. 17/6; 6 a. 22/6.
CHARGER TRANSFORMERS. Tapped lnput 200/250 v.
for charging at, 2,6 or 12 v. 14 a. 15/8; 2“ 17/6;4a. 22/8
Charger circult free. AMPMETERS, 4 a. and § a., 14/8

A HAPPY CHRISTMAS

RADIO COMPONENT SPECIALISTS

TO;ALL READERS OF

“WIRELESS WORLD”
337 WHITEHORSE RD.,
WEST CROYDON

POSTAL SERVIGE 1. ©VER £2 FREE. C.O.D. 1/6 (EXPORT 6.W.0. POST EXTRA.) Wed. | p.m. Catalogue /6. THO. 1665. Buses 133 or 68
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MULTI
TEST
Freshly

CABY
RANGE
METER.
Imported
| Guaranteed
| Model A-10. A.C./
D.C. Voltages, sensi-
tivity 2,000 ohms
per volt. Ranges:
10, 50, 250, 500,
1,000 v. Resistance:
10K ohm and | meg-
ohm. D.C. Current:
0.5 mA., 25 mA,,
Decibet
range. Accuracy: 2
to 3%. Price €4/17/6
D & P. /6. Ask for leaflet fully illustrating
and describing this and other models.

FRESHLY IMPORTED MINIATURE
CONTACT COOLED RECTIFIERS

Half-Wave Type

Max. A.C. In. 125 v. D.C. OQut. 80 mA.  4/-

Max. A.C, In. 250 v. D.C. Out. 50 mA. 7/-

Max. A.C. In. 250 v. D.C. Out. 85 mA. 8/6

Television Type

Max. A.C. In. 250 v. D.C. Out. 300 Ma. [8/6
Full-Wave Bridge Connected

Max. A.C.In. 250 v. D.C.Qut. 75 mA. '9/é
Max. A.C. In. 250 v. D.C. Out. 150 mA. I5/—

SPECIAL OFFER. LIMITED QUANTITY

GENERAL PURPOSE
CATHODE RAY OSCILLOSCOPE
The famous model 160-B C.R. 'Scope, manu-
factured by R.C.A. of U.S.A. Best general
purpose instrument of its kind, complete
with 6in. cathode ray tube. Unused, guaran-
teed perfect. For operation on 110 v. A.C.

Price £€22/10/-. Carr. 10/-.
Step-down transformer to enable the above
to operate on 230 v. Price 19/6.

SYNCHRONOUS MOTOR, one rev.
every 24 hours. 110 v. or wlth resistor
(supplied) 230 v. Price 27/6. P. & P. 2/-.

WAVE GUIDE
3 com, mounted
on a carrying board
consisting of: (I)
directional .coup-
ler. (2) 90 degree
bend. (3) co-ax to
wave guide adaptor
type N. (4) British

W.916. 5)
Co-ax to wave
guide adaptor cir-
cylar flange.  (6)
Circular to American adaptor. Complete
in carrying case with coaxial cable. Price 60/-.
Carr. 10/-.

AERIAL AS ILLUSTRATED. Ideal
‘for Car. Overall length 33in., khaki,
with flexible shaft which enables the
aerial to be fixed firmly in any position.
Price 8/6, plus P. & P. [/6.

NEW WIRE WOUND RHEOSTAT
ON CERAMIC. 58 ohms, 50 watt,
complete with instrument knob. Price
8/6. P. & P. /6.

W. W. RHEOSTAT. New. 3.5K, 25

watts, Price 7/6. P. & P. 1/6

W. W. RHEOSTAT. New. 5K, 25

watts. Price 7/6. P, & P. 1/6

SLIDER RESISTANCE, 44 ohm, I}
amp. Price 18/6. P. & P. 2/-,

POTTED
TRANSFOR-
MERS. Type 2762
C Core: Input
230 v. 45/65 cycles,
Output 350-0-350
at 375 mA. 25 v.
at | amp., 2| v, at
.5 amp., 6.3 v. at
I amp., 6.3 v. at
5 amp., 5 v. at 4
amp. Price 65/-.
Carr. 6/6

Type 2759 C Core
Input 230 v. 45/65
cycles. Output 361-0-36F at 200 mA. 361-0-
36) at 65 mA. 5.16 v. at 4 amp., 5.16 v. at
3 amp., 3.25-0-3.25 at 2 amp., 6.5 v. at 5 amp.,
3.25-0-3.25 at 5 amg©. Price 65/-. Carr. 6/6.

Type 2669 Oil filled
Input 230 v. 45/65 cycles. Output 0-70 v.
75 v., 80 v,, at 4 amp, Price 42/6. Carr. 3/6.

WHEATSTONE
BRIDGE UNIT.
4-stud switches
0-10, 0-100 ohms,
galvanometer cen-
tre zero, F.S.D.
25 mA. In oak
carrying case 16 X
7% x 6in., 40/-
each. P, & P. 3/6.

EVERSHED AND VIGNOLES. Circuit
testing Ohms
Meter, pattern
“S”  complete
with testing
prods, inst. book
etc. Two ran-
ges: 0-3 and
0—30ohms Brand
few, guaranteed
perfect, as illus.
Offered at frac-
tion of maker’s
price. (4/I7‘6
each. & P.
2/6.

BRIDGE
MEGGER,
Evershed and
Vignoles Serles
tt, 250 volt. Con-
dition as new, guaranteed perfect. Price €22,
Carriage pald. Leather case available 20/- extra.

TRIPLE RANGE VOLTMETER. 0-5
25-250 v, D.C. M/C 3%in. meter 3in. scale,
mounted in bakelite carrying case 7in. X
4}in. X 3in. complete with handle and test
leads. 27/6 each, P, & P. 2/-.

12 v. D.C. AMP-
LIFIER, as new,
for operation on
12 v. car battery,
10 watts  undis-
torted output,
with 6L6 valves in
push-pull.  Mike/
Gram input, tap-
ped output 7§, I5 62. 100, 250 or 500 ohms.
£12/10/- each. Carr. 15/-.

MIDGET ROTARY TRANSFORMERS.
2%in. dia. X 44in. Input 11.5 volt. Output
310/365 volts at 30 mA. Brand new. 12/6
each. P. & P. /6.

VARIABLE
VOLTAGE
TRANSFOR-
MER

500 cycles, maxi-
mum input (80 v.
Qutput variable
from O to 180 v.
at maximum IS
ampere. Brand
new in original
manufacturers
cases. Price £10.

Carr. 12/6.

FRESHLY
MANUFAC-
TURED
TRANS-
FORMERS
Ideal for model
makers. Input
tapped 200/250 v
Qutput  multi-
tapped from 3
to 30 volts at 2 ampere. Price 19/6. P. & P. 2/-.

MERCURY SWITCH, [0 amp. contacts,
Single pole, New. Price 3/6. P. & P. 6d.

METERS GUARANTEED PERFECT
Charging Types

2} amp. D.C. M.L 2in. fl. rnd. ............ 7/6
5 amp. D.C. M.I. 2}in. fl. rnd. 11/6
7% amp. D.C. M.1. 3}in. proj. end. o 12/6

9amp. D.C. Hot Wire W.R.2}in.fl.rnd  6/6
Voltmeters

12 v. D.C. M.C. 2¢in. proj. rnd. ......... 8/6
20 v. D.C. M.C. 2in. fl. sq. ... 9/6
25 v. D.C. M.C. 2in. fl. rnd. 716
30 v. M.1. 3in. proj. rnd. 10/6
40 v. M.C, 2in. fl. sq........ 9/6
150 v. D.C. M.C. fl. rnd. 2¢in 10/6

250 v, A.C. rectified moving coll lmear
scale 3¢in. fl. rnd. .....ooceeiienilll.
300 v. A.C. M.L 24in. fl. rnd. ”
400 v. A.C. M.l 4%in. fl. rnd.
Milliammeters

2 mA. M.C. 2¢in. fl. rad. ....... 14/6
5 mA. M.C. 2in. fl. square 12/6
10 mA. M.C. 3iln. fl. rnd. 30/-
30 mA. M.C. 2}in. fl. rnd. 9/6
50 mA. M.C. 2in. fl. sq. . 8/6
200 mA. M.C. 2§in. fl. rnd 9/6
500 mA. M.C. 2¢in. fl. rnd. ... 9/6
Microamp
50 microamp. scaled 0-100, M.C. 2}in.

(e B T o e ] 42/6
200 microA. M.C. 2}in. rnd. fl. (cali-

brated 0-50) ......ccociiiiiniiiiiiniaiann, 29/6
50 microA. 2iin. square, sidefitting 3

scales . 35/-
500 microA. M.C. 2in, rnd. 16/6

Postage on afl mecers 1/« each.

NEW UNCHARGED UNFILLED 12
VOLT ACCUMULATOR 9 ampere In
unspillable plastic -

cases Comprises
6 X 2 v. separate
cells connected by
termlnal strips. 6
X 5% % 4%in. over
terminals. Price
19/-, plus P. & P.
2/9. Wooden car-
rying case for same
with lid and strap price 3/6.

1224 volt, re-
versible.  |}in.
dia. New. Price
'9’/6 each. P. &

I-

AIRCRAFT CINE CAMERA G45B Mk. I11.

Fully modified, fitted
with /3.5 trlple an-
astigmatic lens, takes
25ft. of 16 mm. film,
Vfitted with 24 v.
motor.. |6 exposures
per sec. Brand new, orignal packing, £4/10/-
each. P. & P. paid

SERVICE TRADING COMPANY —p
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MINIATURE

UNISELECTOR
SWITCH. two
banks of ten plus
home contacts one
bank continuous of
normal. 30 ohms
coil for 24 volt
operation. Brand
new, manufac-
turer’s packing.
Price 22/{6 each.
P, & P. 2/6. As
illustrated.

T &
TELEPHONE M* Cr~!

o
2 "'J ﬁ

=

[l 950071 (1
1663 0

o oxour 2
XN

H.S.

SIEMENS
RELAY. Very latest

P
type, sealed. H96E. TypE POLAR-

NEW CAR-
ENTER'S

1,700 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.

ISED RELAYS.
2 X 9,500 turns
at 1,685 ohms.
Price 22/6 each.
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 I} X § x fin. Price: 22/6 each,

HIGH SPEED RELAY. Siemens, two
bob;:ins, 1,000 ohms each. New, 10/6 each
P. &P |/-.

SOLENOID OPERATED MAGNETIC
RELAY. Type S. 5CW/3942 with 4 make,
4 break 25 Amp. contact, D.C. coil resistance
160 ohms, 24 v. operation. Housed in metal
screening can 2§in. x Iin. x I2in. Brand new.
7/6 each. P. & P, 6d.

US.A. 27-volt 4-pole CHANGE OVER
RELAYS. Brand new and boxed, 10/6 each.
P. & P. 6d.

FAST ACTING ROTARY RELAY, (2 volt.
Heavy duty change-over contacts and one low
current for externa lcircuit, plus one break set
that extends coil winding to reduce initial
energizing current to 50 mA for holding.
Price 7/6. P. & P. /6.

VENNER 8-day
clockwork Time
Switch. Contacts
| amp. 230 volt.
24 hour phase, %
hour divisions,
allows setting for
one make and one
break to be made
every 24 hours,
complete with key.
Used but guaran-
teed perfect. Price
27/6 each. P. & P.
i/6.

CRYSTAL CALIBRATOR No. I0 crystal
controlled 4-valve high-grade instrument in the
same category as the famous B.C.221. Directly
calibrated, does not require cross reference or
charts—functions as follows:

(1) A crystal controlled oscillator which provides
fixed frequency signals of 500 KC and all harm-
onics of 500 KC to beyond 10 Meg. and up to
30 Meg.

(2) A variable oscillator from 250 KC to 500 KC,
this enables all intermediate frequencies
between 250 Ke¢fs. and 30 Meg. to be produced
and modulated.

The instrument Is 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/-.

MUIRHEAD PRECI-
SION, 4 bank, | pole, 24
position Stud Switch. Heavy
duty contacts, brand new,
original boxes, Price 17/6
each. P. & P, I/-.

CERAMIC PRECISION
SWITCH. 2 pole, 6 way, 4
banks. New in manufac-
turer’s boxes. Price 10/6
each. P. & P. 1/6.

[}

Ul

LI

20 WAY STRIP containing standard Post
Office telephone Jack Sockets, overall size || x
34 x din. New. Price 15/- each. P. & P. /6.
10 WAY 'STRIP standard Post Office tele-
phone Jack Sockets, spacing allowing lgranic
Jack Plugs. New. Price 10/-. P. & P. |/6.

LATEST MOST MODERN TYPE OF EX
W.D. MINIATURE
HEADPHONES
As illustrated. Brand
new, low impedance.
Price: 10/6 plus P. &

P. 1/6.

NEW MOVING
COIL HEAD-
SETS. Complete
with Tannoy carbon ¢, oy
hand microphone, with plug suitable for No. 19
set. Price: 12/6 each, plus P. & P. 2/-.

AUTO TRANSFORMERS. Step up, step

down, |110-200-220-240 v. Fully shropded. New.
. & P. 2/6, 500
1,000 watt

300 watt ty;e £2/2/- each.
watt type £3/3/- each, P. & P. 3/9.
type £4/4/- each. P. & P. 6/6. Also 60 watts,
19/6 each. Plus P. & P. 2/-.

MARCHING COMPASS Mk. l. Brand new

ex W.D. Price 14/6.P. & P. 1/-.

NEW GALVA.
NOMETERSi
Solid brass, 3in.
dial, in polished
wooden case. 70
degree scale, 35
mA either side.
100 ohm coil. Price
12/6 each. P. & P
1/6.

. Input
Output

4 50 V. 50 amp.
Adjustable by rege
ulator switch on
primary. Steel case
9 with mains switch.
Will take 100%
overload. Weight
150lb. Wound at
800 amps per sq.

- | in

inch. Brand new.
F(’rice: £15. Carr,
Uy

PLATE TRANS-
FORMER of very
best U.S.A. make,
brand new, orig
inal manufacturer’s
cases. Input tapped
at 190/210/230/250
V. Output 2250-0-
2250, centre tap-
ped 400 mA. Nett
weight 76lb., size
3in. X 9in. X 6¢in. §
Price £6/10/- each,

plus carr. 10/-.

2150V a350v

Il
X ;ﬁ

44000

- BRAND NEW
| SELENIUM FULL

WAVE BRIDGE
ol e . o E= TYPE RECTIFI-
ERS, in manufac-

turer’s original pack-
ing. D.C, output 36
v. 10 amp., made up
of 12 x L10 mm, dia.
plates. These ficted
cooling funnel
{removable). Size
. . ligin, X 8in. x 4%in.

Price 45f-, P, & P.
3/3.

TWELVE

NECTED RECTI-
FIER mounted on
200/250 volt A.C.
input  transformer.
Output 36/40 volt
D.C. at .2 amps.
New, perfect. Price
16/6. P. & P. 3/6.

SPRING LOADED
FUSED TEST
PBODS, complete
with wire leads and
spade terminals.
i Price 4/6 per pair,
P. & P. }-.

MUIRHEAD VER-
NIER DRIVE.
Scaled 0-180 degrees,
ratio 3i/l, dia. 3in.,
has fitted to R.F.26
units. Complete
with lampholder, In
manufacturers’ orig-
Usak inal packing. New.

B/6 cach. P. & P. |/6.

WE ARE EXPERTS AT OVERSEAS PACKING & SHIPPING!

SERVICE TRADING Co.

PERSONAL CALLERS ONLY: 9 Little Newport
Street, London, W.C.2. Tel: GER 0%57.,

ALL MAIL ORDERS:

47-49 High Street,

(Eorly Closing Thursdav)
Kingston-on-Thames
Telephone: KINgston 4585



146

WIRELESS WORLD

DEeCEMBER, 1959

UNREPEATABLE
OFFER!

Our supersensitive “FAMILY FOUR™ T.R.F. Recejver for
home construction. Covers Long and Medium Wavebands, is
housed in very smart plastic table
cabinet in Brown or Black. For
A.C. Mains 200/250 v. Compre-
hensive assembly instructions
provided, including practical and
theoretical diagrams, which are
easy to follow and wiil enably you
to complete this receiver which
will be the envy of your friends.
ALL NECESSARY COMPONENTS ARE BEING OFFERED
FOR LIMITED PERIOD ONLY AT THE REMARKABLE
PRICE OF ONLY 79/6, plus 2/6 p. & p

Instruction book available separately |f you wish to study
before purchase at 1/6 post free.

i e A

CLYNE RADIO LTD.

i ] &%Wa%%%%%

PN HEPWENED
THE
Y comMPONENT
SPECIALISTS

3

NEW LOOK ECONOMY FOUR

Qur very popularthree
valve mains T.R.F.
receiver is now avail-
able with a new De
Luxe cabinet with
polished Walnut finish
and Cream trimming
(as illustrated). Brief

Spec.:  Valve line-up
6K7, 6i7, 6V6, and
contact¥cooled rectifier. Ready

drilled ¢hassis, good quality Sin. loudspeaker, Special Denco
Coils. Covers Medium and Long Wavebands. Overall
dimensions: [2in. x 6in. x 5in. high. A.C. 200/250 v. Simple
construction with guaranteed results. Easy to follow
practical and theoretical diagrams supplied. All necessary
components, down to the last nut and bolt, are offered at a
SPECIAL INCLUSIVE PRICE OF £5/10/-, plus 5/- p. &
p. lInstruction book available separately 1/6, post free.
Also available with plastic cabinet in IVORY or BROWN
if preferred at ONLY £5/5/-, plus p. & p.

PRINTED CIRCUIT DE-LUXE SUPERHET
Housed in any of the above cabinets and employing the
latest circuitry, assembly technique and miniature vaives.
Incorporates ferrite aerial and covers Medium and Long
Wavebands. All required components at special inclusive
price of £7/19/6 (or 5/- extra for new style cabinet) plus
5/- p. & p. Instruction book with full description, item-
ised price list, etc., available separate at 1/6 post free.

THE NEW LOOK RAMBLER PORTABLE

This wonderful little
Medium and Long wave
battery superhet incor-
porates IRS5, T4, IS5,

3V4 miniature valves, Sin.
speaker and frame aerial.
Housed in smart two tone
Red/Grey cabinet. Al
required com-
ponents at only
£7/7/- plus 2/6 p. &
p. or with the latest
low consumption

“96 range” valves
at £7/15/6 plus p.
& p. Uses all-d

ry
batteries AD35 (1/6),
B126 (9/-). Full descriptive
instruction book with
itemised " price list, diagrams)¥ etc.,
available separacely at |/6d. post free.
MAINS UNIT FOR RAMBLER PORTABLE. Fits
into battery compartment. A.C. 200/250 v. All required
components at ONLY 47/6 plus 1/6 p. & p. or assembled
and tested at £3/5/- plus p. & p. (Also suitable for many
other portables).

SALE!

SALE!

From January 4th, for callers only at both branches, we have a number

of BARGAINS

in New and Demonstration Models of AMPLIFIERS,

SPEAKERS, TUNERS, CHASSIS, TAPE RECORDERS, etc. etc.

All with full guarantee. Usual facilities. Come early !

JASON “"EVEREST” TRANSISTOR

We are proud to PORTABLES
be able to offer
two'rnew Jason
all-transistor
portable re-
ceivers designed
to provide the
highest possible
standards of per-
formancein their
class. These are
the ‘‘Everest-6"
and *‘Everest-7"
both covering
Medium and Long wavebands, and incorpora-
ting ferrite rod aerial and special top grade
loudspeaker. A printed circuit is employed
and Mullard transistors are used throughout.
An excellent quality output of 500 mw. is
obtainable. Housed in a most attractive easily
carried case with handle, finished in Blue/Grey
“Vynaire’ with Gold trimmings. The Everest-7
is exceptionally sensitive and well suited to
car use (aerial socket provided) and has
improved AVC action due to the additional
stage. All necessary components for building
these wonderful raceive s are offered at the
following SPECIAL INCLUSIVE PRICES:—
EVEREST-6 (six transistor) £13/19/9, plus 3/6

p. EVEREST-7 (seven transistor),
£I5/IB/9 plus 3/6 p. and p. Fully descriptive
booklet with comprehensive assembly in-
structions available separately if required at
3/6 post free.

COSS0R BATTERY ELIMINATOR Type MuU2
Suitable for con-
verting any All-
Dry Battery

receiver, em-
ploying 1.5v.
LT. and 90 v.

H.T. and modern
low consump-
tion valves, to
A.C. Mains oper-
ation, 200/250 v.
Contained in
two separate
units (L.T. &

H.T.} which are identical in size to the AD35
and BI26 (or equivalents) batteries, Fully
stabilised L.T. supply of 1.5 v. at 125 m.a,,
H.T. 90 v. at 10 m.a, These units are BRAND
NEW and packed in manufacturer’s original
carton. UNREPEATABLE PRICE OF ONLY
37/6, plus 1/6 p. & p. (List price 3 gns.)
Guaranteed.

THE NEW JASON
FM TUNER

The latest addition to the im-
pressive JASON range, and like
all JASON equipment, can be
depended upon for QUALITY,
RELIABILITY and PERFORMANCE.

{ncorporates the very latest features
in design to ensure simplicity of
operation and faultless perform-
ance. Housed in smart metal shelf
mounting cabinet in pastel green
with grey plastic dial. Built-in
power supplies enable connection
to any amplifier or radio fitted
with Pick-up sockets, without
complication. Two versions are
available, i.e., Standard or Fringe
Area. ALL NECESSARY COM-
PONENTS SUPPLIED AT SPECIAL
INCLUSIVE PRICE OF: STAN-
DARD TUNER £8/19/6;
FRINGE AREA TUNER
£10/19/6, both plus 3/6 p. & p.
Comprehensive Assembly Instruc-
tions with full description and
itemised price lists are available
separately if required at 2/6 post
free.

Fulil range of JASON equip-
ment available ex-stock

SUPER TRANSISTOR/CRYSTAL
RECEIVER

Our amazing extra sensitive transistor/crystal
receiver for local stations, with buiit-in ferrite
aerial, can be supplied for home construction
at ONLY 27/6 for all necessary components
inc. pen torch batt. P. & P. 2/- extra. Simple to

construct, excellent in performance, most
attractive In appearance. )
Instruction envelope available separately if

required at |/- post free, Suitable Deaf-aid ear

piece for above, 12/6.

PRINTED CIRCUIT CAR RADIO

(for Home Construction)

We are proud to be able to offer this
New type Car Radio employing up to
the minute circultry, special 12 volt
valves and transistorised output stage.
The highest degree of sensmvm/ is
assured by the incorporation of Per-
meability Tuning and a tuned R.F,
Stage. Covers Medium and Long Wave-
bands. NO VIBRATOR PACK IS
REQUIRED. This is a really compact
receiver that will ﬁt any car. Compre-
hensive assembly instructions are pro-
vided with all necessary components,
including valves and transistor at a
Special inclusive Price of Only £12/19/6
plus 3/6 p. & p. Instruction booklet
with itemised price list, full description
dimensions, etc., available separately
at 3/6 post free.

PHEWE NN VNN EPN EPVENENEIEPWEPNED N EN NN EP N EPHEPMEANEPWEWN A VN EP PN PN,
Our Advantageous H.P. and Credit Sale Terms are available on any single item

if not stated, please add postage on orders under £I.
order or C.0O.D. (charges extra).

CLYNE RADRIO LTD.

Cash with

over £5 Your enquiries invited,

162, HOLLOWAY ROAD, LONDON, N.7.
18, TOTTENHAM COURT ROAD, W.I.
(50 yards only from Tottenham Court Road Tube)

NORth 6295/6/
MUSeum 5929009

Opon Tottenham Court Rd.: 92.m. to 6 p.m. Mon to Fri.,Sat. | p.m. ® All post orders and correspondence to

Holloway Road: 9 a.m. to 6 p.m. daity. Thurs. | p.m., Sat. 5,30 p.m
%w%wm@%m@@%%wvhmm%%wm%%@%vﬁmm%m%mmo

162 HOLLOWAY ROAD, LONDON, N.7.
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COSSOR AUDIO AMPLIFIER KIT

in manufacturer’s original presentation
comprising: Pre-assembled
board, valves: 6V4, 6BQS, EF86 output
former, two loud-speakers, 4in. circul
10 x 6in. elliptical, wiring wire, nuts,
attractive escutcheon and control

instructions. With negative feedback
porated, and the high performance

microphone or gramophone units. Fo
200/250 v. operation. BRAND NEW

P. & P. (List price £9/15/-).
COSSOR VHF/FM RECEIVER KIT

and suitable for use on A.C. or D.C.

original presentation carton,
printed circuit {with all connections
clearly marked), 6 valves: UCC85, UF89,
UF89, UABC80, UL84, UY85  All
necessary components including nuts,
bolts, wiring wire, solder, etc., and an
excellent quality Goodmans |08in. x 6in.
elliptical loudspeaker. A fully illus-
trated step-by-step instruction book is
provided with the aid of which the
receiver can be completed in approx.
9-10 hours. BRAND NEW AND
COMPLETE AT ONLY £8/19/6 plus
3/6 P. & P. (List price £15/15/-).

RECORDER AMPLIFIER

{Well known manufac-
turer's surplus.) This is
a brand new _a
amplifier de-
signed for use
with a famous
wire recorder.
Asimple modi-
fication is all
that is required to
make this unit ideal
for use with any Tape &
Deck. Specifications: Valve
line-up 7CS, 2AU7, 6BR7,
6BR7, 6X4. Neon Record Level
Indicator. Controls: Volume/Record
Level. Tone Control, Record/Playback
Switch., High and Low level inputs for
Mike and Radio. External Speaker
Socket. Built-in Sin. Loudspeaker with
High Flux magnet: Separate Power
Pack. Dimensions: Amplifier 53in. H.
x |1gin. W. x 2iin. D. Power Pack;
63in, x 6in. x Sin. High (overall). Full
modificdtion details are supplied. Price
£6/19/6. P. & P. 3/6.

A SPECIAL HIGH QUALITY
PUSH-PULL AMPLIFIER

By famous manufacturer

Limited stocks only of this really won-
derful quality aniplifier employing 4
valves: 2-ELB4, ECC83, EZ80. Separate
Bass and Treble Controls mounted with
Volume Control upon loose panel with
flying teads. Excellent quality com-
ponents employed throughout. Overall
dimensions: (Main chassis) [2%in.X 4in.
x Sin, high. Control panel: 6in.x 23in.
Input to match standard high impedance
crystal or magnetic pick-up. Output
approx. 8 watts max. WHILST STOCKS
LAST ONLY, £6/19/6 plus 3/6 P. & P,

| COSSOR KITS! A unique opportunity to obtain a firstaclass amplifier
and/or the latest type YHF|FM receiver at the most recsonable price ever.

This excellent ampliflar supplied in kit form

printed-circuit

mounting bracketsand fully illustrated assembly

§peakers provided, a really high quality output
is assured. Suitable for use with radio tuners,

COMPLETE AT ONLY £5/19/6 plus 3/6

A first-class receiver of the latest type for the
reception of B.B.C. VHF/FM programmes,

supply, supplied in kit form, in manufacturer's
comprising:

562K,
carton

trans-
ar and
bolts,
knobs,

incor-
loud-

r A.C.
AND

T01K.

EXTRA SPECIAL OFFER!!

A small three-valve PORTABLE
RECORD-PLAYER AMPLIFIER
mounted on baffle 12 x 7in. with High
Flux 6}in. Loudpseaker, Yalve 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 plus 3/6 P. & P,

NEW STYLE CABINET
finished in two-tone Leatherecte.
Will accommodate above Ampti-
fier and Baffle without modifica-
tion, also most types of Ancillary
Equipment. Overall size 18 x 13}
x 8%in. Fitted with carrying
handle, £3/9/6 plus 5/- P. & P.
NOT! If both items pur-
chased together they will be
supplied at a special inclusive
price of £8/7/6 plus 6/6 P. & P.

mains

RECORD
PLAYERS >

GARRARD 4S.P. Single-record 4-
speed unit comptete with GC2 turnover
crystal head and sapphire styli. Limited

15/- extra.

of £1. Send stamp for further details.

A QUALITY RECORDER

FOR 39 GKS.
Collaro Mark IV Tape

gilt fittings

Transcriptor Deck...... £17 19 6 JE— |
Special amplifier......... £14 14 0 g "™, and pick-
8 + 6in. loudspeaker... £1 10 0 ; up com-
De Luxe Cabinet with 1 plete with
............... £410 0 ‘erystal
CollaroMike(orsimilar) £2 § 0 /car:rudge
1,200ft. EMI tape  £1 15 0 / and sap-
—_ ph I" re

......... 213 6 seyli.
Ll - SPECIAL

OUR SPECIAL "INCLU-
SIVE
39 GNS. if all items pur-
chased together.
£4/19/- dep. and 12 monthly
payments of £3/6/-. C. & P.
Full assembly instructions provided.
shall be pleased to wire the tape deck switches at extra charge

quanticy. Brand new and fully guaran-
teed. £6/9/6 plus 3/6 P. & P,

{COLLARO JUNIOR. 4-speed
turntable

OFFER at only 75/- plus 2/6 P, & P.
or TURNTABLE and MOTOR
only at 52/6 plus 2/6 P. & P. PICK.
UP only at 27/6 plus I/6 P. & P,

PRICE ONLY

Terms:

E.M.l. 4-SPEED STEREO SINGLE
RECORD UNIT. Complete with
Stereo Head and Sapphire Styli. Brand
New and Fully G'teed. ONLY £6/19/6
plus 3/6 P. & P. whilst stocks last.

Note: We

NEW!

metres with the coil supplied.
metres.
stages.

diagram and price list.

picnics, etc.
Waveband 200-500 metres.

and parts price list, 2/- post free.

7/6 pr.

components. i :
assembly instructions provided.

Easy Lay-out Plans 2/- post free.

DECCA PORTABLE AM-
PLIFIER. As supplied in
famous DECCAMATIC lll. Com-

plete with small cream knobs.
Full range tone and volume
controls. Employs ECL82 valve.
Size 3 x 3} x 8fin. Only 5%/
plus 2/6 P. & P.

NOTE. Supplied post free if ail above items purchased together,

SPECIAL CELESTION 8 x
6in. elliptical high flux loud-
speaker 30/~ plus 1/- P. & P.

VERY ATTRACTIVE PORT-
ABLE CABINET in Red and
White polka dot for accommodat-
ing the above items and ancillary
equipment, 75/, plus 5/- P. & P.

FOR THE CONSTRUGTOR

SUPER |-VALVE SHORT WAVE RADIO

World Wide Coverage at most reasonable cost.
Can be extended to cover 10-100
Provision is also made for the addition of two extra valve
Employs the famous Acorn type 954 valve,
components can be supplied complete with full assembly instructions
at ONLY 35/- plus 2/- P. & P. Send 2/- for point-to-point wiring

SUPER PERSONAL PORTABLE

A wonderful little set that you can take anywhere. Ideal for camping,
Detachable aerial rod supplied.
Can be built in approx. t hour.
necessary components available at the following SPECIAL INCLU-
SIVE PRICES: |-Valve Version ONLY 35/-. |
ONLY 41/-. Plus 2/-P. & P. Send for point-to-point wiring diagram

Extra for use with the above DLRS balanced armature headphones,

TWO-TRANSISTOR PERSONAL PORTABLE

This is an amazing little receiver with built-in aerial, and small
enough to be held in the palm of the hand. Medium wave reception
at wonderful volume. Supplied with drilled chassis and colour coded
Easily assembled with the aid of the easy-to-follow
Total cost of all necessary com-
ponents, including transistors, Deaf-aid type earpiece, wiring wire
and even solder, ONLY 69/6 plus 1/6 P. & P. Parts price list and

SEE OVER
FOR MORE

SPEAKER BARGAINS

10in. Elac High Flux 3 ohm, 39/6 plus
2/6 P. & P. B8in. Celestion High Flux
3 ohm, 32/6 plus 2/-P. & P. 4in. Plessey
Tweeter, 15/- plus 1/6 P. & P. R, & A.
Type 9120, Mk. [, 12in. 10-12 watts,
3 ohm, 12.000 gauss, 55/- plus 3/6 P, & P,
R. & A. Type 8120, Mk. 11, 12in. 10-12
watts, 3 ohm, 10.000 gauss, 39/6 plus
3/6 P. & P. 12in. Bakers Selhurst, 15
ohms, [5 watt, 30-14,000 c.p.s., £4/10/-
plus 3/6 P. & P. All the above brand
nevw and fully guaranteed.

Covers 40-100

All necessary

SUPER MAGNETIC RECORDING

TAPE SPECIAL !!!
First delivery Famous American Ferro-
dynamics Acetate Base High Quality
Recording Tape. An  enthusiast’s
“must”’. Brand new (NOT SUB-
STANDARD), 7in, ,200ft. on plzstic
spool, 25/~; 7in. t,800ft. on plastic spool,
35/-. Post free.

Covers Medium
All

Super 2-Yalve Version

CABINETS. We carry large
stocks of cabinets to suit ail types
.of equipment at prices, ranging
from 45/-. Suitable for housing all
types of turntable, tape deck,
amplifier, etc. Terms available if
required. Send stamp for illus-
trated leaflets of full range.

CLYNE RADIO LTD.

@ i

162 Holloway Road, London
and
18 Tottenham Court Road, London W.I

BARGAINS >

N.7

’
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JASON TEST EQUIPMENT
The following equipment of top quality is now available for home construction.

AUDIO GENERATOR AGIO. Covers
from 10c/s. to 100 Kc/s. in four ranges. Max.
output 10 volts. Min output 100 microvolts.
Square wave output with excellent rise time
makes this generator very useful for checking
all Audio equipment. Housed in attractive
metal shelf mounting case measuring | }}in. x
64in. x 5%in. high. Al necessary components
available, including valves, at a Special Price
of £14/5/-, plus 3/6 p. & p.

Fully descriptive booklet with comprehensive
assembly instructions avallable at 2/- post free.

OSCILLOSCOPE OGI0. This is a general purpose Oscilloscope based on a
“Mullard” circuit employing a DG7-32 3in. cathode ray tube. A sensitlvity of 100
microvolts per c.m. with a band width of 2 ¢fs. to 2.5 mc/s. makes this a useful
unit for T.V. servicing as well as audio amplifier checking. Housed in smart
metal case complete with carrying handle. All necessary components available.
including valves, at a Special Price of £22/10/- plus 5/- p. and p. Fully descriptive
booklet with comprehensive assembly instructions available separately at 3/6
post free.

CLYNE CATHODE RAY OSCILLOSCOPE
for Home Construction

The latest addition to our com-
prehensive stocks of quality equip-
ment for the constructor. This is
an exceptionally sound and robust
instrument of the most versatile
type, that will be a boon to the
serfously minded amateur, service-
man or constructor, Specifications:
8-Range Time Base, switched from
20 cfs. to 160 Kcfs. Y-Plate Ampli-
fier has a sensitivity of 50 mV. and
frequency response of 20 ¢fs to
600 Kcfs with a gain of 150, A cali-
brating voltage of 6.3 v. 50 cfs is
provided. Employs ECR 30 2%in,
Cathode Ray Tube and 4 valves:
2/ECF80, |[EF9I1, I/EZ35, 6XS.
Controls: X-shift, Y-shift, Focus,
Width,1Brilliance. ONfOFF. Time
Base Frequency (Fine) Time Base Frequency (Course). Sync. Selector. Sync.
Amplitude. Y-input Selector. X-input selector. Amplifier Gain. Operates from
200/250 v. or 110 v, A.C. Mains. All required components for the construction
of this wonderful instrument, including comprehensive assembly instructions,
available at a SPECIAL INCLUSIVE PRICE OF ONLY £12/19/6 plus 5/- carriage
and packling.

e LA ey
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A HIGH QUALITY 5-WAVEBAND AM/FM CHASSIS

(By famous manufacturer). BRAND NEW.

A really first-class AM/FM Chassis, which is in great demand by the discerning
enthusiast. Brief spec.: 9 valves, ECC85, ECH8|, EF89, EABCB80, 2/EL84,
ECCB83, EZ8I, EM34. Covers Long, Medium, 2-Short and FM Wavebands, Power
pack and output stage (Push-Pull) mounted on separate chassis. Independent
Bass and Treble Controls. Volume Control on flying lead. Available with Vertical or
Horizontal edge lit dial. Flywheel tuning. Facilities for quality tape playback. Pick-
up and extension speaker sockets provided. PRICE WHILST STOCKSILAST, ONLY
£17/19/6, plus 7/6 p.and p. Terms: Deposit 39/6 and12 monthly payments of 29/4.

A.M. GRAM CHASSIS SPECIAL! (By famous manufacturer)

This special offer chassis is being offered for a limited period only and represents
the best possible vatue for money. Spec.: 3 wavebands, Long, Medium and Short.
5 miniature valves—6C7, 6FI5, 6LD20, NI108, U107. Attractive vertical glass
dial (13in. x 3%in.) in red, green and gold on black background. Two-speed
dial drive. Full range tone control. Qutput approx. 4 watts to match 3 ohm
speaker. For A.C. mains [10/250 v. Overall size I13in. x 6}in. x 62in. high.
WHILST STOCKS LAST, £7/19/6 ONLY, plus 7/6. P. & P.

VALVES. We have perhaps the most up-to-date valve stocks in the trade.
New imported valve types fully guaranteed and P.T. paid and all the usual surplus
types at special prices. We also carry a comprehensive stock of all B.V.A. types
at current list prices. Send stamp for NEW list now available. Note: Certain
other American special purpose types can be supplied. Enquiries invited.

RE-GUNNED CATHODE RAY TUBES. (As new.) Guaranteed 12 months.
t2in., 14in., and 15in,, £5/10/-; (7in., £6; 2lin., £7/19/6, plus 10/~ €. and p.

WIRELESS WORLD

A COMPACT TEST METER
FOR HOME CONSTRUC-
TION. This is a very sensitive
multi-range test meter (500 micro-
amp basic movement) covering the
following ranges:?A.C./D.C. voltage:
0-10 v., 0-50 v, and 0-500 v. Cur-
rent: D.C. 0-10 ma., 0-50 ma. and
0-500 ma. Reslstance (on internal
battery) 2 K.ohm. to 100K, ohm.
Housed in a smart grey stove
enamelled case measuring 3%in. x
7in. x |3in. overall. Brand new
best quality components and High
Stability resistors are used through-
out, resulting in a thoroughly
reliable, accurate nstrument.
NOTE: Meter is supplied with
calibrated scale fitted, and all com-
ponents, including shunt, are pre-
pared for immediate soldering into
position. Comprehensive assembly
instructions with practical and
theoretical diagrams are supplied
together with all necessary com-
ponents at a SPECIAL INCLUSIVE
PRICE OF ONLY 59/6, plus 1/6
P. & P. The instruction envelope
is available separately if required
at 1/6 post free.

PRECISION TEST METER
{To build yourself)
Nineteen ranges; D.C./A.C. Cur-
rent and resistance, Designed and
produced for us by the famous
Pullin Company. All necessary
components at Special Inclusive
Price of only £5/19/6 plus 2/6 P. & P.
Illustrated (eaﬂet with full descrip-

tion avaifable on request.
CABY UNIVERSAL
TEST METERS
These pocket size multi-range test
meters are of excellent quality
and cover all the most useful
ranges (A.C. Volts, D.C. Volts,
resistance and current). Supplied
complete with test prods, instruc-
tion book and batteries.
Model A.10 (2,000 ohms per volt)
£4/l7{6
Modet B.20 (10,000 ohms per volt)
£

6/10/-
Plus P. & P. 3/6 on each,
Fully detailed and illustrated
leaflet available on request.

ALFA POCKET TESTMETER
A most versatile test meter cov-
ering 15 ranges. 3,333 o.p.v. basic
movement. Ohms ranges: 0-20K.,
0-2 Meg. Volts: A.C. and D.C.
6 v., 12 v., 60 v, 300 v., 1,200 v.
Current: D.C. 300 micro-amps,
30 mA., 300 mA. Size only 3}in. X
5in. X l§in. overall, Supplied
complete with instructions and test
gr%‘sﬁ ONLY £5/19/6 plus 2/6

ACOS MIC 39-1. Crystal stlck mi-
crophone with stand. List price
Sgns. Our price 39/6 plus 1/6 P, & P.
DEAF AID TYPE EARPIECES.
Standard magnetic type complete
with lead and plug. As new. ONLY
12/6, plus 1/- P. & P.

DLR5 BALANCED ARMA-
TURE HEADPHONES. Com-
plete with headband and leads,
7/6, pr., plus 1/6 P. & P.

HIGH IMPEDANCE LIGHT-
WEIGHT HEADPHONES.
Brand new imported type finished
in cream. Complete with leads,
15/-., plus 1/6 P. & P.
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~TRANSISTORS ! ! | —
SURPLUS—P.N.P.
RED SPOT (Audio/Experimental
Application) 5/~ ea.
WHITE SPOT, R.F. up
to 2.5 Mcfs. T
STANDARD—
BRIMAR

7/6 ea.

MULLARD
OCI6 Power 3 watt
C44 .

NEWMARKET

V6/2R R.F. up to 4 Mcfs. ... 19/6 ea.
V6/4R R.F. 4-8 Mcfs ......... 23/ ea.
V6/8R R.F. up to 8 Mc/s. ... 26/- ca.
Audio

VIO/I5SA ... R 12/~ ea.
VI5/10P (Power) ............ 15/- ea.
MAZDA
XAI04R.F.upto6Mcfs.... 18/~ ea.

XAI03 R.F. up to 4 Mc/s.... 15/~ ea.
XB104 Audio up to | Mc/s. 10/ ea.
(Mazda * and Newmarket Data
sheets available)
(ALL POST FREE)

METERS. We carry large stocks of
Meters from 25 microamps to 1,500
v. A few of the most popular types
are:— 25 microamps 2%in. Flush
Round, 65/-; 100 microamps 2}in.
Flush Round Moving Coil at 45/a;
500 microamps 2in. Flush Round
Moving Coil at 18/6; | mA. 2in.
Flush Square Moving Coil “Elliott’’
1954 man., 25/-; 50 mA. 2in. Flush
Square Moving Coil 8/6; | mA.
2}in. Flush Round 35/-. Send
stamp for complete list. We shall
be pleased to quote for special
meters to your own specification.

AERIAL TUNING UNIT ZA0841.
This well made ex-W.D. unit contains
a host of useful components Including:
| mA. 2in. flush round M/C meter
| mA. Westinghouse full wave meter
rectifier, 5 pole 5 way heavy-duty
silver plated wave change switch, 3in.
dia. silver plated rotary tuning indi-
cator, 350 pF. tuning condenser with
insulated coupler and 3}in. calibrated
dial (0-180 deg.) etc., etc. Contained
in strong metal carrying case 9in. X
9in. X 8in. with hinged lid. ONLY
27/6 plus 5/- C. & P,

No. 38 AFV WALKIE-TALKIE.
A wonderful offer. This famous trans-
receiver unit, with relay operated
SEND/RECEIVE switch, covering 7.4-
9 Mc/s band, range approx. 5 miles.
In new condition. ONLY 22/ plus
2{6 P, & P, per unit (less accessories).
Quantity Export inqu[ries welcomed.
No. 17 Mk. It TRANSMITTERS
RECEIVER. Buiit into strong
wooden cabinet 15in. x t4in. x
9in. Complete with headphones
and microphone. Range 5-8 miles
with simple aerial.

Freq. range 44-61 mc/s. (5-7 metres)
Uses standard 120 v. H.T. and 2 v.
L.T. batteries. Brand new. Com-
plete with full operating instruc.
tions, 45/-, (Second hand 30/-).
Batteries not supplied.

12in. BAKERS SELHURST
LOUDSPEAKERS 15 ohms, 15
watt, 30-14,000 cps. Brand new,
£4/10/-. P. & P. 3/6.

VISIT OUR FULLY EQUIPPED HI-FI SHOWROOM AT TOTTENHAM
COURT ROAD FOR DEMONSTRATION OF THE LATEST Hi-
FIDELITY EQUIPMENT BY ALL LEADING MANUFACTURERS.
l.e., Leak, Quad, Armstrong, Dulci, Ferrograph, Vortexion, Linear,
Wharfedale, Grundig, Goodmans, W.B., Rogers, etc., etc.

A full range of high quality cabinets to suit all purposes are on show,
i.e., “RECORD HOUSING"”. “W.B."” etc. Enquire about our interesting
part-exchange scheme for personal callers.

12 CHANNEL T.V. TURRET TUNER (By famous manufacturer’. Brand new,
NOT surplus or ex-equipment. 35 Mc/s. I.F. PCC 84 and PCF 80 valves. Complete
with coils: Band | Channetls | to 5. Band Ill Channels 8 to 11. In manufacturers original
carton, Fully guaranteed at only 396 plus 2/6 P, & P.

BARGAIN! REPLACEMENT PICK-UP INSERTS. All brand new and fully
uaranteed. Complete with Sapphire Styli., PHONOFLUID 21/- each. B.S.R.
€ 8 (less bracketg 15/ each. B.S.R. Hi-G with bracket, 18/- ecach. B.S.R. Mi-G

(less bracket) 15/ each. E. V. POWER POINT in Garrard plug-in shell, 18/6 each.

E. V. CARTRIDGE oaly 11/6 each. All plus 9d. P, & P.

etc. are available ready made.

ALLAN DOUGLAS ELECTRONIC ORGAN

Readgrs willhno doubt be pleased to know that our working model-
of this amazing organ for home construction, may now be heard
and seen, at our Hi-Fi Showroom in Tottenham Court Road, W.1.
For the beneflt of constructors all components, keyboards, chokes,

available in book form at 15/- plus 1/6 p. and p. We shall be happy
to forward a complete price list on receipt of a stamp.
address all organ enquiries for the attention of Mr. L. Roche.

Full constructional details are

Please

S e -

;‘LYNE RADIO LTD.

THE COMPONENT SPECIALISTS
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// FOR VALVES, TUBES AND COMPONENTS « BY RETURN POST SERVICE

LOUDSPEAKER
/ \ ALPHA ruLLY GuaRANTEED VALVES | UNITS AUTOMATIC
All _brand new. Y% Note
/ . \ All tested before despatch pecial Prices. % All Permanent CHANGER UNITS
Magnet 3 ohms Impedance.
AC/P 76 | KT63 7/6 | 1ASGT 6- | 6X5G 7/~ | Sin Units by Plessey, Goodmans, | The latest Collaro Conquest,
AC6PEN 6/6 KT66 17/6 1A7GT 12/6 6X5GT 7/ | Lectrona ... each 17/6 | 4-speed auto-changer, in cream
ACVPI/S 10/ KT88 22/6 c2 176 6/30L2 12/6 | 6kin. Plessey cach 18/6 | with Studio “O" inserc. Brand
TP4 36 KTW6I 6/6 1ICSGT 12/6 786 ‘19/6 8in. Goodmans 3 each 49/6 | new, full 1o
AZ| 10—~ | KTwes 7/6 D5 12/ | 787 8/ {0in.Elzc, Plassey oadhiab/s || nlus. y guaranteed. £7/19/6,
AZ3I 10/~ KTZ41 3/6 106 12/6 788 Bi= | Ginescin 4 ac plus packing and post 3/6,
AZ4l 13/11 | MH4l 79 IHSGT 9/6 7C5 8/— in. X 4in. Plessey each 19/6
B36 15/- ML4 8/6 L4 6/6 76 8/ 7in. x 4in, Goodmans each 19/6 | Collaro 4-speed single player unit
g'[?: :%;g Qg;:ﬁ ;52 :IFIDSS “;;/2 ;Bg |3/5 g!n.xgin. goodmans each 19/6 | with automatic stop, cream
E¥31 16 MVSIPEN 10/ H 7;6 tiass 9;': I(I)r;hxx I6r:n ;l::lsr:ans :a$ %g;g :urnove; crystal cartridge, brand
evi 1877 O oe 164 s 7 ole gty k,y e new and guaranteed, £6/19/6.
cv73 6~ | Pl 376 155 66 | 7Y4 8/6 in. Loudspeaker Units 3 ohms
C36A 6/6 PABCS0 13/t 1 T4 6/~ 8D2 2/9 Impedance with a Matching Out- | Garrard Automatic Record Chan-
DAF96 8/9 PCC84 9/— 2C26 1/6 9D2 356 | put Transformer suitable for | ger, 4-speed, type 'RC120/Df
DF96 8/9 PCCBS 14/7 2X2 4/6 10ClI 17/3 6V6. Brand new but soiled Mark | Pric'e £8/17/6, i
gPK‘gg :’; :g:gg st 3:; U oz 12/~ | offered at a Special Price of 11/6 | and oost 3/6. i) P
DLI6 &9 | PCras e | 3eecT o | 1% 136 | each, postage 2/-.
DM70 7/6 PCL82 12/— 3Q4 8/ 12AH8 40/-
S, MRS MR dmer ove |
’ ~ 7/6
R e |RE | Bk = g ues Sl
= 12/6 4 3- 8/— '
S I R EHARGER
6/6 9/-
EBC33 6,9 PL84 12/7 5v4 1 I;6~ 12BE6 9,- CHARGERS
EBCA) o/6 | PL820 18/7 5Y3G 8/ 12C8 9/
EBC8I 174 PX25 12/6 5Y3GT 8/ 12H6 e 12 v. | amp. 443
EBC90 12/7 PY3I 16/7 574G '9/— 1215GT 3> 12 v. 2 amp. 7/~
EBCY! 1277 PY32 17/10 | 5Z4M 10/- 12J7GT 10/6 [hv. 3 amp. 10/6
EBF80 9/9 PY80 716 | 6A7 /- 12K7GT 7/6 124 3 S
EBF89 9/6 PY8I 8/6 6ABG 9/— 12K8GT 1316 125 B 12/-
EC31 716 PY82 /= 6AC7 6/6 12Q7GT 716 o 2 QIS 14/6
Bl s IpS g @e B my o
1 6/6 =
ECC83 9;_ PEN4VA 15/~ | 6ALS 55_ 1287 s- | ACOS PICK-UP ACOS
ECCBs 10 | PENZ G- e '3 |17 8- | ARM mt
ECF80 uL PEN220A  4/- | 6AQS 7’2 128N7GT  15/- CROPHONES
ECF82 13/~ PENA4 15/~ BAT6 8/6 25Q7 8/6 | Type GP54/2 complete with turn- | Acos Mic 39/l. Crystal Stick
ECH? 9/6 P’gy” 8/~ 6SBUG$ 10/6 :;gz 17/= | over crystal cartridge and crystal | Microphone for use as a hand,
EaLig s [ SN 4/ 719 | seyli HGP37/I or HGPS59/5C, | desk or floor stand units, for high
EE[‘B%’ :3;“ §$2{ ;; 2525 ;/6 {%25055 |:;: 29/6 complete quality recording, broadc :‘g
- - e ol v astin,
e e Eeoomp BB B mee e pile, i o if
L 9 4, 0 - rice L
£ 226 6%/"3(: 522 6BR7 13;6 2528 B CHARGER Yith Stand 47/6, wuhpﬁlff s:’::a‘ci
EF37A 5 | Uis 8/6 | 6BW7 o | 2750 st | TRANSFORMERS ';da"teﬁ-sm' postage |f6.
EF39 5/9 uis 12/6 C4 5/ 30CI 10/6 [ cos Mic 40, as supplied with
EF40 1476 u22 8/~ 6C5GT 6/6 30F5 10/6 Tapped Primary 200240 v., | most modern tape recorders,
E:z; I?/9 Big :g;— 6%?1 ;;; 33.5';' loﬁ Secondary 3.5 v., 9 v. and 7 v., with folding rest and 8ft. lead,
EFS0 7;: uso 8/ 6Coec 29710 | 30012 1aje ::s"t':g-etyﬁz 13/6, 4amp type 21/-, 25”3’?,"."’ 618—;033'&9.;.5/ Listed
F50SYL - 8/— b 5 3 -
S e A ERe e lmml e
(753 10/~ = =
B Yo e, e om0 d o Em % | TS REGORD PLAVER
Ei 7/6 10/~ 14/~
EFse e UAFS gfo ki3 ::f- $z4cT 8- TRANSFORMERS UNITS
9 8/9 4 . E =
EF91 25 | uscal i 195 | sszser oo | 3-WAY MOUNTING BSR Monarch, Model UAS.
EFS1(BVA)  9/- UBF80 9/6 6F23 18/7 C5 /6 TYPE 4 speed, 10 records capacity,
5237 HIJ 8(8:;829 II:B‘/;I 25363 ;745 ;(;LSGT I?;: EL‘II-IFI turnover crystal cartridge.
8 . X
ELR2 552 UCC84 |o§|| 6H6GT zfs 77 76 | MT1 Primary 200/250 v., Secon- /1916
EL33 14/~ uccss 10/6 6J5GT 5/— 80 8/6 daries 250-0-250 v. 80 mA 0-6.3 v.
EL34 15/— UCF80 16/7 6JSM 6/6 142BT 3/6 4 A. 0-4 v. 2 A, both tapped at GYLDON
B b Do me s G e M8 lgwalned
" : )
EL42 m;a ucLe2 167 | 6™ Hi 10/~ :‘T?- P;'s'g_%r)ésmolgo V~-05°C°"- TURRET TUNERS
EL8} 1677 | UCL83 12/6 | 6K7G a/= {hsBn 10/6 aries -350 v. 80 mA 0-6.3 v. | 1. 0 £10H, EIOL. For ch
EL84 9/— Fal 9/- 6K7M 6/9 302 10/6 | 4 A.0-5 v. 2 A,, both tapped at T Band - For chans. 2/10
EmM3e e | Ureo |35|| 6K8G 16 o4 o/ | 4v. 2179 each, efe ity "g:‘;fn"gd boxed. Com-
0 - - — i = instr A
Lt IO;G R /s 2572; o 339 '2{2 :IaTrz' ;gly‘a{)}\z (T)'(:/lizssgcg'v.s,eio\:‘., ;‘c' Listed £7/7/- each.uu(l)ol.rj‘:l
E;g: |§ﬁ Btgi Ig;: 6Kgs :gﬁl + g 6v.8v.9v. 10V, I5v., 18 v. RICE 55/- or less valves 35/-.
EY86 10/- u; |;~1 kn.;a 2tga g;z ggz ;5; '750 v., 24 v.,d1| 9 °ka'Ch' . -
EZ40 716 uyY4 76 ostage an ackin, ease
O T R R E R e i UL
EZ8I 2o | Yeiss 15— | 6N7GT 7/6 | 9006 5/6 Mad'"ssn%';”‘"g ge,s"fﬁ's S{"D." TURRET TUNERS
EZ90 7/6 VR22 (PM2A) 3/ 6p28 26/6 - as used in Ultra Twin | 10 Megs. 100 M/A h f
El148 2/~ VP23 6/6 6Q7G 76 DIODES 50 5/3 each. BEA iy 1 eaters fitted
13 /6 M 8/6 6Q7GT. 9/6 AT0 4 51 plugs, available for chans,
Brdse fg- | Yaowe o @2 | S4ST 85 |Sap i | TELEVISION 398" pius, aalabis Tor i
— . £S5, avai
H30 5;- VRI50/30  7/6 | 6SH7 6/— 882é :;Z 5/10, 2/9/10, 2/'°a 4e/8 = ;R??:SE
H3 o~ | VUI20A 36 | 6517 a/e ||| &E5%¢ i~ | BAND Il COMPLETE, 45/ each,
HL23DD  8f6 | VU3S(MUI2/14)8/9 | 6SK7 6/— u ] .
aCC g VU d | aer 8 | oserons | CONVERTORS
4
SO LA B - P S SOl Byt
F35 8 e e , 119, 120, Li i
KT2 o | x7s 16/~ | 6USG 8/6 | OC70 14— 2"7'/{;‘/‘}, < OUR P;{fCE L';,‘,'g’ 2ble. '?:gsgas‘:'zgre is now avall-
KT24 s | Ye3 9/— | 6UTG 8/6 | OC7I 14/- | WOLSEY TC 165 C i B nd 1/-in stamps for
KT33C 8/6 2309 716 | 6veG 6- | ocn2 17/- ) _ Convertor | your copy. Trade Catalogues also
KTS5 11/6 Z359 7/6 6V6GT 7/9 XB102 10/~ | Aerial Convertor. Listed £9/19/6. | available, please attach your
KT6l 13/6 1A3 36 6X4 716 XB104 10/~ | OUR PRICE £3/19/6. Business Letter Headi
ding.

ALPHA ;

RADIO. SUPPLY CO.'dJ

iy
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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. Minim'um
C.0.D. fee and postage 3/-.

for full terms of business see inside cover
of our clatalogue.

Personal shoppers 9 a.m. to 5 p.m.

Priday. Saturday 10 a.m. to | p?m. oS




150 WIRELESS WORLD DECEMBER, 1959
REPLACEMENT TRANSFORMERS 17’ T.V.
MAINS TRANSFORMER 5/9
RE-BUILT T.V. TUBES Primary 200-250. Secondary 0-100-250, 150 l9 Gns
g £8-1 0-0 mA. Suitable for small amplifier with .1 series
< GASH PRIGE valves. 2§ x 1in. P. & P. 1/9. (CASH PRICE)
12 months’ full OUTPUT TRANSFORMER AND L
;Z(;mftee SMOOTHING GH?KE ct}ﬂgy’q:p - a/9 g:tm:xan anl(;ut\lagl
i in. 2 14in. Suitabl s in single or
égms{ﬁﬁ;wgi.iﬁt p?lsﬁp\tllf outpllxltlz.a P.e &OrP. 1/9. weekly payments

gun assembly, new
cathode heaters, etc.,
giving the high stan-
dard required for long picture life, quality
and value. Carr. and Ins, 15/6.

OR Yours for 8/6 initial payment (plus carr. &
Ins.) and 19 weekly payments of 8/6.

% EXPRESS DESPATCH SERVICE %

Please *phone to confirrn Tube in stock. Send
Telegraph Money Order. Tube despatched
Passenger Train same day. This service only
available with remittance by a Telegraph Money
Order and cash sales, not terms.

SOLO SOLDERING TOOL 12/6
110 v., 8 v, or 12 v.
(special adaptor for
200/250v. 10/= extra).
Automaticsolder feed
including a 20ft. reel
of Ersin 60/40 solder
. and spare parts. It

is a tool for electronic

soldering or car wir-
ing. Revolutionary in design. Instantly ready
for use and cannot burn. In light metal case
with full instructions for use. Post 3/6.

13 CHANNEL TURRET TUNER 65/—
Brand new. Well-known manufacturer. 38 Mc/s.
Complete with valves PCF80 and PCC84. .3
series line up and channel coils covering channels
1,2, 3,4,5 8and9. Carr. & Ins. 3/6.

T.V. AERIALS 23/6
For all 1.T.A. channels. Outdoor or loft. 3
elements. P. & P. 2/6

AERIALS 15/6
B.B.C. indoor type. Folded dipole with 12ft.
co-ax cable fitted. Post 1/9.

T.V. AERIALS /9
For all channels. Complete with co-ax cable.
For use indoors or in the loft. Postage 1/3.

C0-AX CABLE 6d. yd.
Good quality. Cut to any length. 1/6 postage
on 20 yds.

COLVERN PRESET POTENTIOMETERS 2/9
lI;mnd new. 200 ohms. 10K. and 20 K. P. &
. 9d.

EOCUS MAGNET 9/9
Brand new. 38mm. Incorporating picture shift
control. P. & P. 1/3.

SCANNING COILS T 10/6
Low impedance. 38mm. Brand new. P. & P. 1/3.

SCANNING COILS 15/9
Wide angle 90 deg. 38mm. Low impedance.
P. & P. 1/3.

ELECTRIC CONVECTOR HEATER 9/6
INuminated grille. Bronze finish. A.C./D.C.
Size 26 x 18 X 7}in. deep. Ins. carr. 10/6.

GANG CONDENSERS 1/9
Salvage guaranteed. Standard size two gang.
.0003 and .0005. All tested and guaranteed.
P. & P.1/3.

INSULATING TAPE 1/6
Finest quality tape 75ft. X }in. wide in sealed

metal container. Post 9d.
T.V. MASKS 7/9
21in., as above. Post 2/3.
T.V. MASKS 2/9

Gold plastic for 15in. tubes. Post 1/3.

SUPER
SUPERIOR
RADIO 89/6
e b e T

deep. 4 control knobs. Positions for gram., p.u.
andp extension speaker. A.C. only. Ins. carr. 8/6

MAINS TRANSFORMER 7/9
Primary 200-250. Secondary 300-0-300. 6 v.
3.3 amps. P. & P. 1/9.

MAINS TRANSFORMER 3/9
Primary 200-250. Secondary 250-0-250. 6.3
at 3 amps. 5 volts at 2 amps. P. & P, 2/3.

FRAME OUTPUT TRANSFORMER 1/9

500 ohms primary. 18 ohms secondary. P. &
P. 1/6.
SMOOTHING CHOKE 250 mA. 5/9

2nd 40 ohms D.C. Res. New. P. & P. 1/6.

BAKELITE CABINETS 5/9
Brand new. Colour brown.
Attractive design.  Size
12 X 7 x 5%in. Ideal for
small receivers, converters
etc. P. & P. 3/9.

NODARK OVERLOAD CUT-OUT SWITCH 8/9
This will stop the search for that illusive fuse
wire and the annoyance of repairing the fuse,
Accidental crossing of wires or faulty connec-
tions will automatically throw the switch of the
Nodark cutting the current to the fuses. It now
only remains to rectify the fault and switch on
the Nodark. 200-250 v. Maximum load, 2-5
amps. A fraction of the list price. P. & P, 1/6.

A COMPLETE AND WORKING
17" T.V. CHASSIS 24 GNS.

Latest chassis, including 17in. tube, permanent
magnet speaker, 13-channel Turret Tuner {any
two selected chanpels fitted). Other channels
supplied on request at 7/6 each.

13 valves. Line up as follows: 5-EF80s;
1-ECC84; 1-ECF80; 2-ECL80s; 1-PL81; 2-
EBSls; 1-EY51. Chassis and valves guaranteed
for 3 months. CRT for 12 months’ full guar-
antee. Sound L.F. 19.5 Mc/s. Vision 16 Mc/s.
A.C. only. Ready and working to fit into your
own cabinet. Carr. % Ins. 25/-.

As above with 14in. tube, complete and working.
£19/19/-.

N SUPER
C CHASSIS
. 79/6

5-valve Superhet
chassis including
8in. P.M. speaker and valves. Four control
knobs (tome, volume, tuning, w/change switch).
Four wavebands with position for gram p.u. and
extension speaker. A.C. Ins., carr. 5/6.

% T.V. CHASSIS at Clearance Prices %

THE POPULAR 12in. PLESSEY CHASSIS 9/6
A bargain for anyone wanting to make up their
own T.V. at a very low cost. A chassis in one
unit. Less valves and tube. Chassis size 12 x
14} x 1lin. L.F.s 10.5-14 Mc/s. Can be adapted
for a 12-channel Turret Tuner and modified to
take a larger tube. Carr. & Ins. 10/6.

CHASSIS 1/-
6 or 8 valve latest t. midget valve design for
AM. or FM. Brand new. Cadmium plated.
Size 12} x 7} x 2%in. P. & P. 1/9.

DUKE & GO.

Send for FREE Catalogue

of 18/11.

OR 11/1 initial
payment and 35
weekly payments
of 11/1.

(4 WEEKLY PAYMENTS IN ADVANCE plus
30/- Ins. and Carr.).

v FEATURES v

% Beautiful latest finish cabinet in contem-
porary style covered and washable.

% Polished legs 18in. optional extra for 25/-.

% 17in. Rectangular Tube. Guaranteed fully
for 12 months.

% 12 channels. “Turret Tuned”—ITV/BBC
Extra coils at only 7/6 a pair (with order).

% Chassis. 14 B.V.A. valves—salvaged but
re-conditioned and guaranteed 3 months.

Due to overwhelming demands, some delay
may occur. Please enquire when ordering.

SOUND/VISION and L.F. STRIP 7/9
Plessey. L.F.s 10.5 Mc/s sound. 14 Mc/s vision.
8 valve holders. Less valves. Size 8} x 5§ x
4}in. Circuit incl. The tuner unit plugs directly
into this chassis. P. & P. 2/6.

SOUND/VISION and I.F. STRIP 2/9
Salvaged. Complete sound and vision strip.
8 valve holders. Less valves. I.F.s 16-19.5 Mc/s.
Size 8% x 4} x 4}in. Drawings free with order.
P. & P. 2/6.

TIMEBASE 2/9

Containing scanning coils, line transformer, etc.

ll:ss ;zsalves. Drawings free with order. P, &
. 2/6.

I.F. TRANSFORMERS 1/- per pair
465 Kc/s. All tested and guaranteed. Post 1/-.

RECTIFIERS 2/9
250 v. 100 mA. Full or half wave. Salvage
guaranteed. P. & P. 1/3.

R.F. E.H.T. COIL 79
7-10 Kv. R.F. frequency approx. 22 Kc/s.
Uses 6V6 or P61 as osc., suitable for Ultra
model V600, 700 and many other sets or re-
placing E.H.T. mains transformers. Ideal
when using a larger tube. Size 43 X 2in. dia,
Base 4 x 4%in. Circuit drawings available with
order. P. & P. 2/6.

GENERATORS 1/9
24 volt in. Less brushes. Size approx. 4 x 4in.
P. & P. 1/9.

CAR AERIALS 6/9
Whip antennae. Plated. 50in. long collapsing
to 1lin. One hole fixing. Post 1/-.

IDEAL RADIO CHASSIS
§-valve Superhet. A.C. Radio or Radiogram
chassis. 3 waveband and gram switched 8in.
P.M. speaker included. Valve line up: 6K8;
6K7; 6Q7;, 6V6; 524 (not included). Chassis
size 193 x 74 x 9in. Knobs 2/- extra. Set of
valves 45/9 extra. Complete £4/5/-. Ins. carr. 5/6

39/6

HOME
RADIO
79/6

AC/DC  Universal
mains 5-valve octal
superhet., 3 waveband receiver can be adapted
to gram p.u. In attractive wooden cahinet.
9% x 18} x 11fin. Ins. carr. 4/6.
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PRACTICAL SUGGESTIONS FOR XMAS PRESENTS—ON. INTEREST FREE CREDIT TERMS TOO!

RECORD PLAYER CABINETS

29,6 R.P.6

Elegant cabinet, cloth
covered in grey or red
with sunken ~control
panel and speaker fret.
size 13 X 17 X 8in.
deep. Takes a B.S.R.
Monarch 4-speed Auto-
changer; 7 X 4in. ellip-
tical speaker and most
of the modern portable
amplifiers. Carr. &
Ins, 4/6.

The New CONTINENTAL TYPE
RECORD PLAYER CABINETS

i1 gay lwo-tone colours as follows:—

P.L.10
CABINET

39/6

Takes B.S.R. T.U9

Size 14§ x 12} X 6in.
8 x 3in. elliptical

4-speed record player unit.

speaker. Single control amplifier.. Carr. &
Ins. 4/6.

C.H.1.

CABINET 9, 6

Size 14% X 16} X 8%in.
Takes B.S.R. U.A8
4-speed autochanger. 7 X
4in. elliptical speaker;
most of the modern
portable amplifiers. At-
tractive speaker grille
and recessed
control panel.
Carr. & Ins.
/8.

T.W.1. CABINET
Size 15§ X 193 x 108in.
Takes B.S.R. U.A8.
4-speed autochanger;
twin speakers. 3 control
amplifier. Carr. &

Ins. 4/6.

] 79/6

B.S.R.

UL-FI Crystal turnover cartridges 1 9,6
Brand new. Including sapphire needles for L.P.
and Standard, giving fullest range and finest
tone obtainable for any player. Can be fitted
to all standard pick-up arms. & P. 9d.

STEREOPHONIC CABINET 99,6
Continental style cabinet including extra clip
on speaker cabinet. 153 X 10§ X 24%in. deep.
Takes B.S.R. 4-speed stereo autochanger.
Printed circuit amplifier. Two 8in. speakers.
Carr. & Ins. 12/6.

famous manufac- -
turer. In polka 3
dot cloth with clip- L i
ped lid and carry- i
ing handle. Size
16 x 14} x 8iin.
deep. Will take a
B.S.R. Monarch 4-
speed Autochanger
and 7 X 4in. ellip-
tical speaker and
most of the modern
portable amplifiers.
Carr. & Ins. 4/6.

12 Months

AM PL'F'ERS Guarantee

PORTABLE AMPLIFIER Mk. D.1 59[6
Brand new. Latest design with printed

circuit. Dimensions 7 X 2} X 5in. A.C. only.
Mains isolated 2-3 watts output. Incorporating
EL84 as high gain output valve. Volume and
tone controls. Knobs 2/6 extra. P. & P. 3/6.

PORTABLE AMPLIFIER Mk. D.2 79[6
Printed circuit. Latest design. Dimen-

sions 7 X 2} x 5in. A.C. only. Mainsisolated. 3-4
watts output. Incorporating the latest ECLS2
triode pentode output valve giving higher
undistorted output. Volume and tone controls.
Knobs 2/6 extra. P. & P. 3/6.

PORTABLE AMPLIFIER Mk. D.3 89[6
De-luxe model. Printed circuit. Latest

design. Dimensions 7 X 2% X 5in. A.C. only.
Mains isolated. 3-4 watts output. Incorporating
the latest ECL82 triode pentode output valve
giving Ligher undistorted output. Volume, treble
and bass control. Knobs 3/6 extra. P. & P. 3/6.

PORTABLE AMPLIFIER Mk. D.5 39[6
Simple circuit employing ECL80 triode

pentode output valve giving 2-3 watts output.
A.C. only. Mains isolated. Single control for
volume and on/off switch with knob. P. & P. 3/6.

3 TRANSISTOR AMPLIFIER
9 volts. 1 control. P. & P. 3/6. 79,6

STEREOPHONIC AMPLIFIER

Beautifully made for portable £7'1 9l6
stereophonic record players. Latest design with
printed circuit. Dimensions 3 X 5§ x 9%in. A.C.
only. Mains isolated. Twin amplifiers each side
giving 3-4 watts output. Incorporating ECL82
triode pentode valve. Full tone, volume and
balance controls. Complete and ready to fit.
Knobs 3/6 per set extra. P. P. & Ins. 3/6.

R.P.2 69 , 6 -
Abeautifully styled ’
cabinet. Made by a

Worid’s Finest Autochangers——

U.A.8 B.S.R. MONARCH 4-SPEED
AUTOCHANGER

£6-19-6

V.A.12 LATEST B.S.R. MONARCH 4-SPEED
MIXER £3/9/6

COLLARO CONQUEST 4-SPEED AUTO-
CHANGER £6/19/6
COLLARO CONQUEST STEREO AUTO-

CHANGER 11 Gns.
P. & P. on all the above 5/6.

Deferred terms to suit all pockets
Monthly credit terms at weekly easy payments

Details on request:—

DUKE & CO.

(Dept. €12}
621/3 ROMFORD ROAD,
MANOR PARK, E.12

Telephone: ILFord 4001/3

R.P3 69,6

A delightful looking
cabinet 143 x 17§ x
8fin. in 2 tone
leatherette. Will
take a B.S.R. Mon-
arch- 4-speed auto-
changer and 6}in.
round speaker. Carr.

& Ibs. 4/6.
R.P.4 79,6

Stylish  cabinet by
famous manufacturer.
Cloth covered in com-
trasting colours (red
and grey). Grilled
front controls panel. {§
Size 15 x 19 X 8%in.
deep. Beautifully made
—a cabinet of which
you can be really proud. Takes 4-speed l}.S.R.
Autochanger, 63in. round of 7 x 4in. elliptical
speaker. Room for any amplifier of your own
choice. Carr. & Ins. 4/6.

EXTENSION
SPEAKERS 1 9’9

Polished oak cabinet of
attractive appearance. Fit-
ted with 8in. P.M. speaker ) &
W.B. or Goodmans of the highest quality.
Standard matching to any receiver (2-5 ohms.)
Switch and flex included.” Ins. carr. 3/9.

IDEAL FOR STEREOPHONIC SOUND
8in. P.M. Speakers ........c.c...ccoeiieeenes 8/9

With O.P. transformer fitted ............... 10/-
Postage 2/6.
7 X 4in. Elliptical Speakers 19/6

9} x 4} Elliptical Speakers
Postage 2/9.

PHOTOGRAPHIC SLIDE CASE

(List price £2/10/0) 1 7’6
Size 8 x 124 x 23in.
deep. Will hold 150
of those expensive
coloured transparen-
cies in separated
partitlons.  This i8
the answer to that
aggravating search
for that particular
photograph and will,
of course, keep them
safe from damage.
P. & P. 2/6.

vered in
burgundy and
grey washable
rexine. Strong
clasp, hinges
and handle.
Ideal for por-
table radio
chassis or
Transistor set.
-y ¢ Can be adap-
ted as a record carrying case to hold 18 seven-
inch long playing records. P. & P. 2/6.

12/6 s x 7 x 3iim
deep. Co

A “must” for the build-your-own fape recorder

enthusiast:—
19/6

TAPE RECORDER CABINETS
Suitable for __—
the Truvox
Tape Record-
ing Desk. Less
front cast
speaker panel.
Size 133 X 15
X 8%in. deep.
Detachable lid
with compart-
ment for spare
tape. Covered in green washable plas
P. & P. 4/6.
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All Components Guaranteed

DO-IT-YOURSELF !

NO EXTRAS NEEDED 5
AFTER SALES SERVICE :

% IDEAL CHRISTMAS GIFTS %

FREE LISTS ON ANY MODEL
ALL PARTS SOLD SEPARATELY

FIRST AND
BEST:—

“THE

Y Tunable over medlum and long wavebands

Y 250mW output push-pull

¥ Internal Ferrite aerial

v Highly sensitive and selective

Y 7in. x4in. high flux speaker

v All components identified and carded
v EDISWAN transistors throughout
v Easy-to-follow layout diagrams

TRANSISTOR—8”

' Combined Portable/Car Radio
Push-Pull Portable Superhet

Complete set of parts
including cabinet and
all components. Now

£10.19.6

P. & P. 2/6
All parts sold
separately
FREE BOOKLET

Car radio components 8/-; A.V.C. 4/3; | 325mW version £11/11/6. P. & P. 2/6. |

Size 9in. X 7in. X 34in. Weight 4 Ib.

MAJOR-—-2 Y 4-stage reflex MAJOR—3 ¥ 5-stage Reflex | MINOR—I % 3-stage Reflex
(R‘l;\;;-)transistor Pocket X :Lel:i“"‘ wave; tun- | (3.Transistor Radio) * Ellgc;’:rial or | (1-Transistor fhdio) % Medium wave

Y Very sensitive
Y% No aerial or earth
Y Complete layout

% Over 6 months on
one battery

Y 44 x3x 1in.

% Weight only 4 ozs.
POST

TOTAL 69/6 e Y Personal phone

NEW BOOKLET FREE: All components sold
separately

GOOD RECEPTION ANYWHERE |

Earth.
Y% Min. Volume
Control.

% 3 Ediswan
Transistors.
Y MediumWave

Tuning.
“ Size 4} x3x

1{in.
(See “R.C.”" Sept., '59) Y Personal
All parts sold separately. phone.

TOTAL 87/6 P.P. 16

New Booklet Free
RESULTS GUARANTEED ANYWHERE

¥ Ferrite aerial
Y Size 3X2x
jin.

% Includes per-
sonal ear-

phone
All components 49/6 % Layout
P.P. 1/6 diagrams

Free list on request

THE SMALLEST ON THE MARKET

AUDIO GENERATOR
deal for audio circuit checking or R.F. modulator.
With XB104 transistor. All components 25/_
Y Size 23 x 14 X lin. P.P. /-

R.F., I.F. GENERATOR
s Size 2} x I#x lin. Harmonic output 450 kc/s
to 2 mcfs. ldeal for complete receiver alignment.
All components 25/ 1/-

AUDIO, R.F., LLF. SIGNAL TRACER
Y 2 Ediswan transistors. J¢ Headphone output.
Y Size 43X 3x |%in. AlF" ;a-;;z 37/

250mW ‘“ADDON’’ STAGE
Y 2 Ediswan Transistors. 9% Push-pull up to 250
mW. 9 3in. ELAC speaker. ¥ Cabinet 5§ X 3}
X F4in. A unit for use with Major 2 and 3 or any
earpiece pocket-portable to .give full speaker
output. Complete set of parts with cabinet 59/6
P.P. t/é

—TRANSISTORS—

% GENERAL AUDIO. FROM
% R.F., LLF. 5,_
+% POWER TYPES.

Y SHORT WAVE. EACH

Send for new Free List of Transistors and Components

TRANSISTOR
TRANSMITTER
Y Top Band 150 to 160 metres,
% Voice modulated.
¥ 3-Transistor.
% Size 44X 3X ) {in.

Pocket size .8 to 2 Mcfs Transistor Transmitter,
ideal for short range communication.

All pares 57/6 P.P. 16

Free Diagram and List

TRANSISTOR QUARTZ
CRYSTAL OSCILLATOR

¥ Uses crystal fundamentals between 3 Mc/s and

* Newc?/.ssl Mc/s Transistor,

% lIdeal Frequency Check.

All parts, less crystal and holder 22/6 P.P. 1-
Suitable Crystals from 5/-

Send for Free Diagram and Quartz Crystal List

CAR RADIO 2-watt Amplifier

7 X 4in. high flux speaker
% VI5/I0P power transistor
% Overall size 6X 4X 3in.
% Works off car 12-volt battery

May be used with any battery portable with
15-ohm or 3-ohm output transformer.

Complete set of parts .. 65/~ P, & P. 2/é
Unit built-up and tested ......... T7/6 P. & P. 2/6

IDEAL FOR TRANSISTOR—8
USE YOUR PORTABLE IN YOUR CAR!

“‘SUPER-SIX"’

% MEDIUM AND LONG WAVES

% MULLARD TRANSISTORS
% PRINTED CIRCUIT
% SENSITIVE AND SELECTIVE

TRANSISTOR PORTABLE SUPERHET
Complete set of parts % FERRITE ROD AERIAL
including attractive cabinet % FULLY TUNEASBLE
£9.10.0 % 3in. 1500 SPEAKER
P.P. 2/6 % FULL ASSEMBLY INSTRUCTIONS
All  parts sold separately

% FREE LEAFLET

High sensitivity and selectivity combine to give excellent reception on both medium and long waves
this set is recommended by us as being the easiest to build transistor printed circuit set ever offered

HENRY’S RADIO LTD.

~ 5, HARROW ROAD, PADDINGTON, W.2

(AT JUNCTION OF EDGWARE ROAD
AND HARROW ROAD)

PAD 1008/9
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tivity:

A.C.

tivity:

+2%.

Input |

SPECI

AMERICAN VALVE VOLTMETER

D.C. ELECTRONIC VOLTMETER.
é-Ranges.
Input res: | i-meg. constant on all ranges.

VOLTMETER.
5-Ranges.

ELECTRONIC OHMMETER.
6-Ranges, from 0.1 ohms to 1,000 megohms.

Movement. 200‘ microamperes.

COMPLETE WITH INSTRUCTION BOOK AND
TEST PRODS, BRAND NEW.

R.C.A. TYPE I65-A

3-10-30-100-300 and 1,000 volts.

Sensi-
3,666,666 ohms per volt on 3v. scale.

0-10-30-100-300-1,000 volts. Sensi-
1,000 ochms per volt.

D.C. accuracy

10-250 volts A.C.

oncy £12/10/- e 36

AL PURCHASE - LIMITED STOCKS
BUY NOW

T/X TYPES AND SPECIAL PURPOSE VALVES

EF91 ... 5/~ 2C43.. S50/~ 872A... IS/~ 15/~ 5829 10/~
EF92 ... 5/- T725A.. 35/- K25... 65/~ IB38 25/- 5839 35/
Bi3 ... 65/~ 726A .. 15~ 19G3 I5- 1632 .. - 5840A 30/
832 ... 30/- 6B ... 15/~  WLB60 30/~ 1644 ... 12/6 5852 22/6
832A ... 35/~ 723A/B 55/- TZ40  35/- 5638 .. I5/- 5932 30/~
8298 ... 40/~ 254 ... 35- CVI29 45/~ 5692 .. 30/- 593I 35/
QVO4/7 15/~ 803 22/6  CV2l6l 25/- 5703 .. 8/6 6004 17/6

IS ... 45/~ 805 35/~ Cvioo 1§/~ 5722 .. 17/6 9005 ... |5/-
446A 12/6 35T 15/~ Cve5  I5~ 5726 ... 8/6 CK5785 8/6
446B 12/6 807 7/6 1625 ... 5/- 5800 .. 45/-
705A 15/~

VOLTAGE STABALIZERS

oA2 8/ VRI50/30 .. 6/ Qs1208 10/-
OB2 8/- QS75/20 ... 10/~ STV/280/40 15/
vs70 /- QS105/45 ... 10/ STV/280/80 25/
vsiio e b= QSI50/IS ... 10/~ oD3wW .. 10/
VR105/30 .. . - Qs 1207 10/~

Over 600 commercial and industrial valve types in stock. Send for free lists.

V.H.F. TRANS/RECEI
% 9.72 MC/S IF
% 40 KC/S BANDWIDTH

new condition with full circuit diagram.

£6/10/-, carr. 10/6.

% +CHANNEL CRYSTAL CONTROLLED

Unit complete with 2] valves; crystal; 24 volt rotary power unit, etc., in meta! case.

VER TYPE TRI920

% 100 to 120 MC/S COVERAGE
In

Circuits separately, 1/9 post free.

V.H.F. TRANS/RECE
% 9.72 MC/S IF
% 23 KC/S BANDWIDTH

All the above are in absolute new condition,

% 10-CHANNEL CRYSTAL CONTROLLED

. With Less
Sub-units Type valves valves P.P.
TRANSMITTER ... ... 8l 60/ 25/- 2/6
RECEIVER 114 25/- 716 2/6
IF Amplifier 476 32/6 12/6 2/6
Modulator. .. . 105 20/~ —_ 2/6
24 v. Rotary unit 3 15/~ — 2/6
10-way Control unit §/- 9d.

IVER TYPE 1986 .

% 1245 to 156 MC/S COVERAGE

Full circuits available, /9 post free.
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TRANSMITTER/RECEIVER
Army Type 17 Mk. 1l

Complete with Valves, High Resistance Head-
phones, Handmike and Ins:ructlon Book and
clrcuit. Frequency Range e
440 to 61 Mc/s. Range
approximately 3 to 8
miles. Power require-
ments: Standard 120 v.
H.T. and 2 v. L.T. |Ideal
for Civil Defence and
communications.

BRAND NEW

45 /- P.P. 5/

44-6] Mc/s. Calibrated
Wavemeter for same,
10/- extra. P.P. 2/-.

1933 RECEIVER CONTROL UNIT
BARGAIN OFFER {8 MINIATURE

VALVES!11! B8.EF9I; 6-EF92; 2-EB9I; EL9!(;
IF's; RELAYS, ETC., ETC., IN CASE.
95/- p.p. 36
A.C., D.C., R.F. METERS

0-15 v. 2%in. M.I. (AC) F.R. 8/6
0-20 v. 2in. M.C. (DC) F.S. 7/6
0-40 v. 2in. M.C. (DC) F.S. 7/6
0-150 v. 2%in. M.C. {DC) F.R. 12/6
0-200 v. 2}in. M.C. DC; F.R. 12/6
0-300 v. 24in. M.I. (AC) F.R. 10/-
0-600 v 2%in. M.C. (DC) F.R. 12/6
0-300 v Sin. M.I. (AC) P. 50/-
0-14 kv 2kin. M.C. (DC) P. 15/-
0-24 kv 2%in. M.C. (DC) P. 15/
0-500 UA 2in. M.C. (DC) F.S. 12/6
0-500 UA 23in. M.C. (DC; F.R. 15/—
0-500 UA 3iin. M.C. (DC) F.R. 59/6
0-400 UA 3in. M.C. (DC) F.R. 59/6
0-1 mA 24in. M.C. (DC) F.R. 22/6
2}-0-24 mA 24in. M.C. (DC) F.R. 12/6
0-30 mA 2in. M.C. DC; (75 7/6
0-50 mA 2in. M.C (DC)F.S. 7/6
0-10 mA 2¢in M.C. (DC) F.S. 10/
0-100 mA 2in. M.C. (DC} F.S. 10/-
0~-150 mA .2in. M.C. (DC) F.S. 7/6
0-500 mA 2¢in M.C. (DC) F.R. 12/6
0-750 mA 2in. T.C. (RF) P. 6/~
0-500 mA 2in. TRE* (RF; P. 6§/~
0-1 amp. 2in, T.C. (RF) P. 6/-
0-3 amp. 2in. T.C. (RF) E.S. 6/-
0-12 amp. 2%in. T.C. (RF) P. 10/-
0-20 amp. 2in. M.C. (DC) P 7/6
0-30 amp. 2in. M.C. (DC) F.S 7/6
5-0-5 amp. 24in. M.C. (DC) P 10/-
0-25 amp. 4in. M.l (AC)P 25/

FREE COMPLETE LIST ON REQUEST

AN/ARN—5D GLIDE PATH RECEIVER
3-channel U.H.F. Receiver; uses plug-in
crystals (not supplied): operating on 332.6;
333.8; 335 Mc/s. Unit contains 7—6ASS;
28D7; 2—12SN7; 125R7; Relays etc. BRAND
NEW and boxed: a bargam at 59/6 P.P. 5/-

MARCONI No. |19 SET CRYSTAL
CALIBRATOR
CRYSTAL CONTROLLED OSCILLATORS: 10
Kcfs, 100 Ke/sand | Mc/s.. On/OFF MODULATOR.
With handbook. Unused. ONLY 79/6. P.P. 2/6.

DYNAMOTORS
24 volt D.C. to 230v. A.C, 50 cfs. 100 watts,
€5. 10, 0. P.P. 7/6.
28 volts D.C. to 250 volts 60mA I2/6. P.P, 2/6,
12 volts D.C. to 220 volts 165 mA 32/6,
post free.

SCR522 TRANSMITTER
RECEIVER
All complete in new condition less valves.

Comprises BC624A and BC625 |5/ = p.p. 5/

SMITHS 8.-DAY CLOCKS
BRAND NEW SEALED CARTONS, 6in. dial
8-day clock with detachable adjustable time switch.

ONLY 95/- p.p. 5/-

v | QUARTZ CRYSTALS
ki FROM 5/- EACH

From 6 Kcfs—47 Mc/s. FT243,
FT241, 10X} and B7G.
All types for ail purposes.
Send for Free List

WALKIE/TALKIE TYPE 38

TRANSMITTER/RECEIVER S
Complete with 5 valves. In new condition.
These Sets are sold without Guarantee, but
are serviceable, (7 to 9 Mc/s.) 22/6 P.P. 2/6.
Headphones 7/6 pair, Junction Box, 2/6.
Throat Mike 4/6. Canvas Bag 4/-. Aerial
Rod, 2/6.

R.C.A. SPEAKER
bin. P.M. in crackle cabinet. For AR88 and all
communications receivers. 45/- P.P. 2/6.

PACKARD BELL AMPLIFIER
(Low Imp. Mic. Pre-amp). Complete with
screened case with 6SL7GT; 28D7; relay,
leads, jack plugs; handbook, etc. Sealed in
carton. Low impedance mic. pre-amp.

ONLY 12/6 P.P. 2/-.

182A INDICATOR UNIT
COMPLETE. INCLUDES VCR97 with Mu-metal
screen; 3—EF50; 4—SP61; 5U4G; POTS; TRANS-
FORMERS, etc. -67/6 P.P. 5/-.

SURPLUS EQUIPMENT
New Free List of Units, Meters, Generators and
Equipment, including Vibrators, Radar Units,
RX/TX etc.

CATHODE-RAY TUBES

AP} lin. 25/
VCRI3%A 2%in. 35/-
3BP1 3in. 30/-
3FP7 3in. 12/6
3API 231n. 30/-
Mullard DG7/5  2%in. 45/

7 Sin, 20/~
VCRSI7C 6in, 30/-
VCR97 6in 40/-
Screens for VCR97 7/6

P.P, 2/- any type.
Free List and Data on request.

I To the Manager

HENRY’S RADIO LTD.
5 HARROW ROAD, LONDON, W.2

Please add my name to your list to receive all
FREE lists available now and in the future,
without obligation. Block capitals please. I

l NAME
ADDRESS .....

HENRY’S RADIO

LTD.

5, HARROW ROAD, PADDINGTON, W.2

(AT JUNCTION OF EDGWARE RD. AND HARROW RD.)

PAD 1008/9
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ey

Everything points te

EPENDABLE

Our wide range of relays have
one thing incommon-~they are
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 special problems.

DEPENDABLE RELAY €O LTD

8a Aingar Road Camden Town London NW3 Telephone: PRimrose 8161

| 200mA., 8/6; Potted 10H 100mA., 7/6, “C” 5H 400maA., 10/6. RELAYS,

BENSON’S BETTER BARGAINS

CONDENSERS, block: 4mfd. 1,500v. at 140°, 7/6; 4mfd. 800v. 4/-;
Variables, 450pf. 3 gang, 5/6; 500pf. Twin miniature, 6/-; 15pf. Twin
min. 4/=-. Wafer switches: Miniature 2P4W4B 3/6, Ceramic 3P3W2B,
3/6. AMPLIFIER, with 12v. Vibrator Pack, OZ4 and 6K6 valves,
RCA, new, 30/-. VALVES: CV2160 (ESU77), 50kV., 150 watts, G.E.S.
Base, 25/-. RELAYS (Contactors), two heavy-make contacts; 12v. or
24v, either 3/6. POWER UNITS: Input 200/250v. Outputs 250v. 60mA.,
D.C, and 6.3v.., 2.5A. A.C., 30/-. TX Variables, 3kV. test; 50, 100,
150pfs. each 7/6. AMPLIFIER V.H.F,, with 2/726A. (Klystrons).
2/717a, 25/-. Bendix MN26C, new, 70/-; RA-10DB, 90/- (Rail 10/).
INDICATORS, type 277, with lin. C.R.T., 4/VR9I1, 2/VR92, 37/6 (p.p.
3/6). Type 101, with VCR530 (6}in. Blue, magnetic. Octal base), and
2/EB91, 2/EF91, 2/R10, new cond. 30/- (Post 3/6). Type 1, with
VCRX263, 2/EF52 5/6]6, 1/6V6, 1/EY51, 2/EB91, 3/EF91; RF EHT
Generator and 28 kc/s. xtal, 45/- (Rail 7/6). Type 97 with VCR517,
10 valves 30/- (Rail 7/6). HEADPHONES, CLR, 7/6. CR100 Noise
limiter assemblies, with valve 3/6; BC434A Control boxes, 7/6. NEW
M.C. METERS, 3}in. round flush, 50pA., 70/-; 100uA., 65/-; 1mA.,
55/-; 2mA. (rectified), 45/-. 2}in., 1mA., 22/6; 2in., 100mA., 200mA.,
300mA., each 8/6. 2}in. 20v. A.C,, 8/6; 2in. 40v. 8/6; 300v. A.C.
2%in. 15/-. VIBRATORS, Mallory G634C 12v. 4-pin. 7/6; 6v. 5-pin
reversible, 7/6. R1155B, good condition, tested, with handbook, £7/10/-
(Rail 10/-). SCR522 Modulation or Driver Trans., either 7/6. MORSE
TRAINER SET with buzzer and key wired for 4iv. battery, 8/6.
DRIVES: slow-motion Admiralty 200 :1 ratio, scaled 0-100, 5/6.
R1155 S.M. “N" type, new, 10/6. VIBRAPAK, 6v. D.C. to 250v.
60mA., smoothed, cased, 22/6. 12v. to 250v. 60mA., 21/~ (p.p. 3/6).
DYNAMOTORS (post 3/6); 12v. to 250v. 60mA. and 6.3v. 2.5A., 11/6; |
6v. to 250v, 60mA. 11/6. Type 2A. Imgut 12v. Outputs 300v. 240mA.,

150v. 10mA., 6v. 5A. ﬁlteredl,) cased, 25/-. Potentiometers, miniature

wirewound, 60, 1000, 6009, 1k or 2k, each 1/-. CHOKES, LF 10H

12/24v. coil; 4 make, 4 break contacts (10 amp. rated) by Magnetic
Devices, 7/6. SWITCHES, toggle U.S.A., DPDT, 1/6. R.F.27, good
cond., 18/~ (p.p. 3/6). METAL RECTIFIERS, 240v. 100mA., 4/~; 240v.
30mA., 3/6; 600v. 30mA., 5/6; 240v. 80mA., §/6; 1,000v. 30mA., 7/6.
Mic inserts, G.P.O. carbon, 2/6, bal. armature type, 2/6. VALVE-
HOLDERS, U.S.A,, Octal, doz. 4/-. ACCUMULATORS, 2v. 4AH 2} x
1§ x 3%in., 7/6. MONITOR Type 56 (2 units—Oscilloscope and power
unit), £8/10/- (rail 20/-).

LIST AND ENQUIRIES: S.A.E. please. Terms, C.W.0O. Postage extra.
Immediate despatch.

Callers and Post: W. A. BENSON (WW), 136 Rathbone Road,
Liverpoof, 15. SEF 6853
Callers- SUPERADIO (Whitechapel) LTD., 116 Whitechapel, Liverpool, 2.

ROY 1130

A050 AUDIO OS-
CILLATOR gives a
sine wave output of
1 millivolt to 10 volts
over the range 20-
200,000 c.p.s. This is
covered in four ranges,
each directly cali-
brated. Complete with
all valves and ready
for use from 200/250
volts A.C. mains. £§0
plus 4/6 carr./packing.

CR50 BRIDGE measures 10 pFto 100 mF and | ohm to 10 Megohms
in fourteen ranges. Leakage test for condensers. Designed for
bench use, measurements are quickly and accurately made. Price
complete £8/2/6, plus 4/6 carr./pack.

VV60 AUDIO VOLTMETER for checking and designing Hi-F
equiprgent, etc. Measures | millivolt to 100 volts. Mains operated.
£14 plus 4/6 carr./pack.

Detaiis of these instruments sent on receipt of stamped addressed

envelope.

Trade supplied direet.

GRAYSHAW INSTRUMENTS

126 Sandgate High Street, Folkestone, Kent
*Phone: Folkestone 78618
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PORTABLE TRANSMITTER RECEIVER No.

Entirely self-contained é-valve Transmitter Receivar for voice and C.W. Frequency: 6-9 Mc/s. (50-33
metres). The Transmitter signal is generated by a master oscillator circuit followed by a power
amplifier. The aerial is auto-coupled to the power amplifier by aerial taps to a paraliel tuned output
circuit., The Receiver is a 4 valve superhet., comprising signal frequency amplifier, frequency changer,
IF amplifier, 2nd det.-A.V.C.-A.F. Stage. Selectivity: The resonance curve of the IF amplifier has
a width of 7 Kc/s. with an average cut-off of 5db/ke/s. Full netting facilities, circuit set for fuli modu-
lation, operated by standard dry batteries, range approximately 10 miles. Incorporates Test Meter
for aerial loading, H.T. & L.T. readings. Supplied Brand New complete
with Power Microphone, Headphones, Morse Key, Aerials, Webbing and
full instruction book all for only 80/-, carriage 10/-.

WIRELESS WORLD

18 Set as above less attachments 60/-, carriage 10/-.

80/=
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13

carriage

10/-.

POCKET MULTI-METER
,500 o.p.v. Multi
range. 6{30/120/300/
1200 v. A.C., ditto
D.C. 0-lk., 0-1 meg-
ohm; 400 micro-A.,
12 M.A,, 300 M.A;

—00 to +64-DB,
S ranges 3x4ix
l$in. Large clear

dial. Leads supplied.
(List price £6/19/6).
QOUR PRICE £4/7/6.
P. & P. 2/6.

T.C.S.
RECEIVER
1.5 to 12 Mcfs.
7-valvesuperhet,
builtlike a
dream. [25K7-
RF, [2SA7 Mixer,
12A6 Oscillator,
12Q7 Detector,
AVC-BFO-ist
AF, 12S8K7-I F.S.
The 12A6 final
puts |.4 watts into 500 ohms with an input
modulated only 30%. Panel controls: R.F, Galn,
A.F. Gain, C.W. Pitch, band-switch, mod-C. W,
switch, power switch, ground and aerial posts,
M.O. or crystal frequency switch, speaker jack,
card holder to log 30 stations, hand vernier tuning
knob turning a large etched calibrated plate
behind hair lined window, anti-backlash gears
used. Used condition, £8/10/0, carriage 15/-.
T.C.S. TRANSMITTER available at £9/10/0,

carriage |5/-.
Note.—If both items purchased together, £17.
Carriage 25/-.

U.S.A. DYNAMOTORS

manufactured by EICOR
(as illus.). Input 12 v.,
output 400 v. at 180 ma.
Size 7X 4x 44in. Brand
new 45/-. D.M.34, 2 v.
in. with 220 v. out. at
80 mA. ONLY 35/-,

P. & P. 3/6 on each.

F.M. TRANS/RECEIVERS BC620

Frequency range 20-
27.9 Mcfs. Crystal con-
trolled, op-

channels in
100 Ke/s.
steps. Aver-

Contains |4
valves, fila-
ment plate,
alignment meter, volume control, mike and 'phone
fnputs. 6 and 12 volt supply unit and dry battery
case. Complete Station only £8/10/-. Carr.
20/-. U.S.A. hand set 20/ extra.

elda GJI.OI'M

MILITARY & CIVIL |

ELECTRONICS

SWITCHBOARDS
Manual, fully portable, 10 ¥ ne.

MOBILE
TRANSMITTER RECEIVERS
Wireless Set No. 19 2-8 Mc/s. Collins
T.C.S. 1.5-12 Mcys. Wireless Set No. 22

2-8 Mcfs. Complete equipment.
Wireless Set B.C.620 20-27.9 Mc/s. F.M.,
80 Channels.

PORTABLE
TRANSMITTER/RECEIVERS
Wireless Set No. 46 3.6-9.4 Mc/s. Wire-
fess Set No. 18 6-9 Mcfs. Wireless Set
No. 38 7.4-9 Mc/s. Complete equipment.

WALKIE/TALKIE
TRANSMITTER/RECEIVERS
PRC-6 Handie Talkie 47-55 Mc/s. F.M. 43
channels. Wireless Set No. 88 40-42 Mc/s.

4 channels.

V.H.F. STATIONS
Wireless Set 348 Trans/Receiver 100-124
Mz/s.

COMMUNICATION RECEIVERS
B.C.312 1.5-18 Mcfs. Tropicalised. 12
volts R.107 1.2-17 Mcfs. 100-250v. A.C.
and 12v. D.C.

HEADPHONES
H.58.30, D.L.R.-5, D.L.R.-I,
No. | assembly, C.L.R.-I.

MICROPHONES
No. 7, No. 8, No. 3, No. 4, T.5.30, No. 6
(Handset). Carbon and moving coil
inserts.

D.C. DYNAMOTORS
Eicor Model, 12 volts in, 400v. output at
180 M.A. Hoover Model, 12 volts in,
490v. output at 65 M.A. U.S.A. D.M.34,
12 volts in, 220v. output at 80 M.A.
Delco Model, 12 and 24v. in, 265v. output
at 120 M.A. and 540v. at 26 M:A,

ACCUMULATORS
2 volt 16 A.H. Unspillable Model: Oldham,
Exide, etc.
All equipment ex-stock and fully
guaranteed.

Complete

BRAND NEW VARIABLE TRANS-
FORMERS. Input 230 volts. Output
0-240 volts, 5 amps. Brand new, only £8.
Carr. 12/6.

MINE DETECTOR No. 3. Complete
equipment comprising 2 search heads,
amplifier, headset, control box. haver-
sack. Operates from standard batteries.
Will dectect all ferrous and non-ferrous
metals. Fully portable and sensitive.
New in original transit case, 65/-. Carr.

voice and C.W. operation,

Head

WIRELESS SET No.

This most famous Army Trans/Receiver covers 2-8 Mcfs. (150-37
metres) in two bands and 230-240 Mc/s. V.H.F.
amplifier. Designed for 12 and 24 volt operation. Uses a 6 valve superhet
receiver, I.F. being 465 Kcfs., and a 6 valve transmitter designed for

Incorporates test and tuning meter for -
voltages, aerial loading and current tests, Panel Controls: Frequency
tuning, P.A. tuning, Gain control, MCW, CW, R/T switch, Het-tone,
netting, off-on, Quench, aerial-AVC-LT=HT-Drive tests.
complete with 15 valves and instruction book.
Complete station (as illus.) comprising: 19 set, Supply Unit, Control box,
Morse Key, Yarlometer,
set of leads.

Callers: 87 TOTTENHAM COURT ROAD, LONDON, W.|
Mail orders: (DEPT. W.) 32a COPTIC ST., LONDON, W.C.I.
WOT! You don’t own a Relda catalogue! It’s terrific and fully illus.

hones, Microphone,
Aecrials and bases and ful

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 4,0000. ONLY I5/- P. & P. 2/6.

CONVERT TO
V.H.F

Within minutes you
can extend the fre-
quency of your re-
ceiver to cover V.H.F.
by using our brand new
V.H.F. Convertors.
R.F.26 covers 50-65
Mc/s, vernier calibrated
tuning, 20/-. R.F. 25
covers 40-50 Mc/s, switched tuning, 8/6. Circuits
supplied. P. & P. 3/6 on each.

COMPLETE
MORSE
TRAINING UNIT
Complete Code Ser,
contains key, buzzer,
headphones, pitch con-
trol, operating internal
battery, housed in
portable wooden case.
Brand new, only 12/6.
Carr. 5/-. Battery 1/6

extra.

INSTANT VALVE
FILAMENT
TESTER
MODEL VT-4l
Pocket-size
battery operated
GIVES INSTANT

CHECX OF:
® All Receiver
Valves.*

All T.V. Valves.*

A T.V. Radio Fuses.
Circuit Continuity.
All Pilot Lamps.
Has built-in minia-
ture 7- and 9-pin
valve straighteners and battery test.

* |nternational Octal, B.8, B.9, B7 Battery and
Mains types.

Beautifully styled—precision made. Supplied

complete. Fully guar(a)n:‘ele:# 30’_ P.27<6P.

,._/

NEW 1960
ILLUSTRATED |/3
CATALOGUE
19. MK. I,

SET
ONLY

Has an intercom

Supplied Carr. 10/=

hort Wave and V.H.F,
All for oniy £9. Carr. 28/-.

MUS. 9607
Only 1/3




156

——SAMSON’S SURPLUS STORES LTD.

WIRELESS WORLD

DECEMBER, 1959

LONDON"’S GREATEST DEALERS IN RADIO AND ELECTRONIC EQUIPMENT

S.T.C. L.T. SUPPLY UNIT Type ZB10234.
A.C. input 100-260 v., D.C. output 24 v. 10 a.
at max. ambient temperature of (31°F. But
guaranteed output of 20 a. Fitted with fuses.
2%in. 0-20 ammeter. Heavy duty output termi-
nals. Mains Indicator lamp. Ballast and control
resistances.  Built in strong metal cabinet,
size 2ft. X Ift, 3in. X 2fc. 8in. Weight 141 Ibs.
Supplied Brand New with Instructions Book.
£22/10/- Ex Warehouse.

"WESTINGHOUSE L.T. SUPPLY UNITS.
Type No. 139. A.C. input, 200-250 v. D.C,
output, 36 v., 18 a. Continuous Rating at 50
deg. C. Fitted with Input and Qutput Fuses
and Mains On/Off Switch. Size of cabinet.
26 x 19 x l4in,

£17/10/- Ex Warehouse.

B8.7.H. AIRCRAFT STARTER MOTORS.
Type C/W.,24 v. D.C. A very heavy duty high-
speed motor. Length 7iin., dia. 4in. Length
of spindle 3in. 32/6. P.P. 3/6.

AMERICAN WATER PUMPS. Sliding Vane
type. Stainless steel interior. Self priming.
400 g.p.h. Approx. Size 6 X 4 X 4in. Weight
4} Ibs. Brand new 47/6.

VENNER EIGHT DAY CLOCKWORK
TIME SWITCHES. One make and one
break every 24 hours. Complete with mounting
bracket and key. 250 v. | a. switch contacts,
27/6. P.P.2/-. 250 v. 5 a. contacts 29/6 P.P. 2/-.

-k

K8

F

AMERICAN
NAVY
SCANNERS
TYPE APS4. Freq. 3
centimetres, operate on

12-24 v. Contain geared motors, relay switch
equipment, heavy gear trains, etc. Supplied new
in original packing cases at a fraction of
maker’s price. £3/19/6. Carr. 10/-.

LATEST M.O.S. RELEASE L.T. SUPPLY
UNITS No. OSI773GA. A.C. input 200-
240 v. D.C. output 24 v, I5 a. Tropically Rated.
Built in metal case, size 20 x 154 x l0in. Brand
new. £13/10/- Ex Warehouse.

HEAVY DUTY AUTO TRANSFORMERS.
Input 220, 230, 240, 250 v.  Qutput 105, 110,
L5, 120 wv. Tropically rated at 5 Kv/A.
Completely enclosed in metal case, size
23 x 14 x (lin. Brand new. £15 Ex Warehouse,
TELEPHONE HAND SETS. Carbon mike
insert perfect two-way cornmunication with
:‘};33\;. battery. * Brand new, 27/6 per pair.

HEAVY DUTY L.T. TRANSFORMERS-
All ratings Tropical and in perfect condition.
No. | Pri. 210=230 v,, Sec. 10 v. C.T., 5 a. and
5v. C.T. 10a. Admiralty Rating, 27/6. Carr. 3/6.
No. 2. Pri. 230 v., Sec. tapped 4-6-11 v., 200 a.,
£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., Sec. 50 v., 20 a., £4/10/-. Carr. 7/6.
No. 5. Pri. 200-250 v., Sec, tapped 28-29-30-
31 v., 2t a., £4/17/6. Carr. 7/6. No. 6. Pri.
100-250 v., Sec. twc separate windings, tapped
15-16-17 v., 4 a., 35/-. Carr, 4/-. No. 7. Pri.
220-240 v., Sec. three separate windings 6.5 v.
50 a., 6 v. C.T. 15 2., 6 v. C.T. 2.5 a., £4/19/6.
Carr. 7/6. No. 8. Pri, 220-240 v., Sec. 6.3 v,
15 a., 25/~.- P.P. 3/6. No. 9. Pri. 220-240 v,
Sec. four separate windings, 5 v. C.T. 42,5 v.
CT.4a,5v.CT.4a.,4v.4a, Potted Type,
32/6. P.P. 3/6. No. 10 Pri. 220-240 v., Sec.
three separate windings 6.3'v. C.T. 4 a, 6.3 v.
C.T.4a.,6.3v.4a. Potted Type, 29/6. P.P. 3/6.
No. 11, Pri. 115-230 v., Sec. 5 v. 15 a., 15°kV.
Insulation, 37/6. Carr. 5/~. No. 12. Pri. 220-
240 v., Sec. 45 v, 2 a., 17/6. P.P. 3/6. No. 13.
Pri. 200-240 v., Sec, tapped 9-15 v. 4 a,, 22/6.
P.P. 2/6. No. t4. Pri. 220-240 v., Sec. tapped
10-17-18 v. 10 a., 52/6. Carr. 4/-.

SANGAMO SYNCHRONOUS MOTORS
A.C. 200-240 v. Size l}in. dia. Attached to
gear train unit containing over 30 gear wheels,
10/6. P.P. 1/6.

S.T.C. FIELD TELEPHONES. Type No-
YA.7783. Buzzer calling, operates from 4} v,
battery. A self-contained unit which can be
easily held in one hand. Ideal for Aerial Riggers,
Building Sites, Farms, Workshops, etc. Size:
9% X 2 X 24in. Supplied Brand new. Com-
plete with 44 v. battery, £5/19/6 per pair.
P.P. 3/6.

169-171, EDGWARE RD., LONDON, W.2.

Telephone PAD 7851 AMB 5125

RADIO TRADERS

23 WARDOUR ST., LONDON, W.{ (Coventry Street end®
Phone No.: GERrard 3977/8 Grams: °° Radiotrade **
STOCKISTS OF CARR FASTENER COMPONENTS

ALL POPULAR

LTD.

TYPES
(4
OF COMPONENTS
«s  SUPPLIED FROM
STOCK

TRANSISTORS. A.F.7/6 each. R.F. 15/- each.
TRANSISTOR CONDENSERS, Miniature Electrolytic Capacitors,
32 mfd. 3 v., 25 mfd. 25 v., 25 mfd. 6 v., 16 mfd. [2 v., 8 mfd. é v., 5§ mfd.
12v.,2.5 mfd. 25 v., 1.6 mfd. 6 v., { mfd. 12 v, All these types of condensers
are i/é each. SPECIAL DISCOUNTS FOR QUANTITIES.
THREE ASTOUNDING TV TUBE OFFERS

Alf brand new in famous makers’ cartons
(1) 17in, rectangular aluminised 6.3 HTRS .3A current; max. anode voltage
16kV. Usual price £17.5.0. OUR PRICE £9.19.6. Crating and carr. 15/-,
(2) Ferranti T12/44 and T12/54G (2 in. magnetic white fluorescence; 4 v.
heater; max. anode 10 kV. As used in many TV receivers. Original price
€17.5.0. 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 36 pair; 8
pin 4/6 per pair; 12 pin 6/6 per pair. If cover required send /6 extra per
cover.
WANDER PLUGS. Redand black ........cccooiieiiniianins 2/-
PHILIPS TRIMMER -TOOLS I/- each doz. 10/6
4-WAY PUSH-BUTTON UNITS 2/6 each. Knobs for same, 3d. each.
POINTER KNOBS. Small black with white line, 7/6 per doz. Small
white with black line 8/- per doz. Both types }in. spindle. Large price
reductions for 1,000 lots and over.
CASH WITH ORDER OR C.O.D. ALL ORDERS DEPT. W.I.

ALL ORDERS FOR LESS THAN £2 ADD POSTAGE
We invite your enquirles for Items not listed.
Trade Counter open 9 to 6 Monday to Friday

Also 9 to | Saturday. Callers welcomed.
Large 'stocks of all types of resistors, condensers, valveholders always
avaifable ex stock. Manufacturers’ enquiries welcome.

Vitreous EnameLep Resistors

R.C.S.C. Style RWV4-L

FULLY R.CS.C. TYPE APPROVED, 100 to 22KQ, our
:&Vﬁll. style resistors conform to Inter-Services Spec.
Other st'yles available. R.C.S.C. type approval applied for.

Rating in watts
S | soie c R
tyle tyle . ommer- ange
Service Py
RWV4.J VPF4 3 4 50 to 8KQ
RWV4.K VPFI0 4.5 10 50 to 68K Q
RWVA4-L VPFi4 6 14 104 to 100K Q
THE C.G.S. RESISTANCE CO.

EVERTON, LYMINGTON, HANTS, Tel. Milford-on-Sea 269
London Office: 30 Clarendon Rd., Harrow, Mddx. Tel. Harrow 4147

Send us your enquiries for all types of

QUARTZ CRYSTALS

for :

RADIO FREQUENCY CONTROL
FILTER PURPOSES
ULTRASONIC PURPOSES 1

METALLIZED TO SUIT REQUIREMENTS
ANY SHAPE AND SIZE CUT TO SPECIFICATION

PIEZO LIMITED

26 St. Albans Rd., Watford Herts. Tel: Watford 27808,
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tone and volume controls is fitted.

uction.

following attractive breakdown Unit prices:
Collaro 4-speed autochanger,
2-valve, 2-stage amplifier, ready wired,
complete with speaker, etc.,

Cabinet with mounting board, etc.
Size 18%in. - 132in. - Ht. 8%in.

£6.19.6 + 4/6 carr.
€3. 7.6 + 2/6 carr.

£€2.12.6 + 3/6 carr.
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RECORD PLAYER BARGAIN OFFER

A self-contained Portable unit comprising the latest Collaro
4-speed Auto Changer Record Player, incorporating the
famous High Fidelity Studio “O” Xtal Pick-up with Turnover
Cartridge and fitted with L.P. and 78 Sapphire stylii. An
internal 2 valve amplifier of modern design with variable
This, together with a
guahty éin. P.M. speaker, ensures a high standard of repro- _ X ¥

The whole is housed in a robust wooden cabinet - g
ateractively styled in a maroon contemporary leather cloth =4
with contrasting polka dot relief. A fortunate bulk purchase
enables us to offer this commercially styled Player at the

This is a recommended bargain
buy and when present stock

is exhausted cannot be
repeated. Originally built
to be sold at 17 gns.

This complete 3 unit
““Do - it ~ yourself **
Record Player Kit
offered at amazing
bargain price of

£12.19.6

carriage free

HEHBHEHEIRIRRIH BRI

SN

CONDENSERS—8ilver Mica, All pret
values, 2 pL. to 1,000 pf., 6d. each. Dmn,

1l

SRy i e R nE  ceramics 9d. each. Tubulars 450 v. T.0.C

RECORD PLAYER BARGAINS—Latest 4-speed models

NEW RELEASE by E.M.I.—4-speed Single Player Unit fitted with latest stereo and
monaura] Xtal cartridge and dual eapphire stylil. Auto stop and start. A fidelity unit
and bargain buy at only £6.19.6.

SINGLE PLAYERS, BSR (TUD), 90/~; COLLARO (4/564) @ gus.; GARRARD (48P)
£7.10.0.. Carr. and ins. 8,

AUTOCHANGERS. BSR (UAS). £6.19.6., COLLARO £7.19. 6- GARBABD (RC121 4D
Mk. IX) plug-in head, stereo ad: ,10gn| Btereo head £2 e

RECORD PLAYER CABINETS

Contemporary styled 18in. X 13in. x 8in., 3gns. Carr. and ins., 3/8.

2-VALVE 2-WATT AMPLIFIER NEW VALVES ALL
mn ul:age ECL82 with vol. and neg. BOXED GUARANTEED
back. Tone contrels AC. 200/250 v.
with double-wound Maius trans. Complete Jgg* * 3/ | EAEC00 8/ 281 718
with knobs, etc., ready wired to fit above 834,3V4 §/- | ECF80 11/8 | PCC84 10/8
524

cabinet. s ECH42 10/8 | PCF8010/8

2.17.6 P.&P.1/-. 6K7  5/8 | ECL80 10/6 | PCL8312/6

6-in. spenker and matching trans., 22/ gKS8§ 8/8 | EF80 9/6 | PL81 12/6

oL W e gm0
e E

COSSOR VHF/FM CONSTRUC- VS 9/9 Hpn 1043 PYe 158

TORS KIT (Model 701K). /e
This is a 8-valve (UCC85, 2UF89, UABCS0, DK96 9/- | EY51 10/-| PY82 7/6
UL84, UY86) FM Radio Kit of bigh quality il -

design and superb reprodustion, with pre- D196 8- EY86 10/-1U25 12/6

aligned coils and printed circuit complete
with Power Pack for AC/DC 200/250 v.
Kit ipcl High Pe

B!
10in. x 6in. Goodmans Bpeaker for quality
response. Complete in every detail, Including
calibrated Tuning Dial, Blow Motion Drive
and Pilot Lamp and comprehensive instruc-
tlon details and ecircuit dmgmm this Kit 1s
& genunine recommended
BARCAIN. OFFER
Only £8.19.6
Carr. and Ins. 4/6
TRANSISTOR ‘ONE-WATT’
AMPLIFIER
6 v. Battery operated
Latest Push-Pull, 4 Transistor circult giving
full 1 watt Output into standard 3 ohm
speaker. Good sensitivity and improved
freq. response. Neg. feedback. Var. Tone
and Volume Controls. Chassis 8ize 6§ln. x
3%in. X lfin. Current consumption 10 mA
quleacent—250 mA at 1 watt,
2 matched GEC GET16 Transistors4@/- pr.
2 GEC GET3 Transistors ... .2%/- pr.

Listed at 15gns.

apeaker,
Cirewit and instructfon booklet 1/8 post free

NOW ! The TOURIST Poreable

ONLY 99/5 S

4 valve, Med. & L.W., I'twelght battery
Radio. Bize only 8in. x 5Mn X 4in. Welxht
841b. with bastery :—
Complete receiver component k|t57/6 1/8
Bet 4 miniature valves (96 series)35/- 9d.
Bin. Bpeaker & O/put Trans.......21/- 1/6
Cabinet, Dial and Knobs, etc....22/8 2/-
Lateat superhet circuitry, delayed AVQ aud
A.F, Neg. feedback.
Complete kit—BARGAIN—eonly
£6.10.0, post free
Terrific performance—
Remarkable size—
Staggering Value
Send tor Booklet NOW | 1/8 post !ree

SPECIAL PRICE PER SET

IR5, IT4, 185, or 384 or 3V4, 27/8-
DK96, DF96, DAF98, DL, 35/-.
6K8, 6K7, 6Q7, 6V6, 5Z4 or 6X5, 35/-.

COAX 30 OoHM CABLE.
Btand $in. dlam. Low Loss S8eml-Alr
Bpaced Aeraxiai.
Special Reduced Prices
20 yda. 12/6,!7 & p. 1/6; 60 yde. 32/6
P. & p. 3/-; 40 yds. 22/6.9 & p. 2/6;
All other lengths 8d. per yard.
Coax Plugs 1/-, Sockets 1/- Couplers
1/3, Cable End Bockets 1/8, Outlet
Bozxes 4/6

JASON FM TUNER UNITS
(87-105 Mc/s)
Designer-approved kita of parts for these
quality and highly popular tuners available

a8 follows.

STANDARD MODEL (FMT)-—as previ-
ously extensively advertised. COM-
PLETE KIT, 5 gns., post free. Bet of
4 spec. valves, 30/~ post free.

LATEST MODEL (FMT?)——lttrlctlvely

Metal Clblnet. vnt.h Built-in Power Supply.
COMPLETE KIT, £7, p. & p. 3/8.
Bet of § spec. valves, 39/6.

NEW JASON COMPREHENSIVE F.M.
HANDBOOK, 2/6 post free. 48hr. Align-
ment Service, 7/6, p. & p. 2/6.

MULLARD “3.3""
AMPLIFIER
Quality built to Mullard’s specifica-
tlon, with special sectionalised 'Of/P

Compiete kit with front panel only
£6.19.6. P. ¢ P, 3/6.

Modern  development  of
the famous Brimar Hybrid
vibratorless car radio cir-
cuit. Five latest type
Brimar low voltage valves
and power transistor. R.F.
Btage and permeability
%re aligned Cyldon

provide extremely

2 WAVEBAND GAR RADIO KIT

12 v, operation Med. & Long Waves

good sensitivity and signal/noise ratio. Printed circuit for eany construction and
7 x 4in. elliptical speaker for fidelity output. Belf-contained in neat metsl cabinet
8 x 7 x 2{in. with attractive calibrated dial. Bpeaker and power transistor stage

mounted separately, approx. 8 x 5 x 3in.
Recommended £ I 2. I 9.6
P.&P.3[6

Buy Complete Kit. Bargain Price
Instraction booklet and parts lst uulnbln 3/8 post free.

eto., ,001 mtd.-01 and 1/350 v., 9. each,
02-1/600 v., 1/- e 25 Hunts 1/6, .6
T.0.C. 1/9, o016 kv 5/6, 001 20 kv., 9/8.

RESISTOR§—FULL RANGE 10 ohms—
10 megohms 20% } w. and $w., 3d.,§ w., 5d.,
(Midget type modern nmng), 1 w., §d., 2 w.
8d., 10% Hi-8tab, } w., bd , 7d., %
t v, 04, 1% HI'STAB. l w 1/8 (10-100
ohms 2/-)

PRE-SET W/W POTS. T/V Type, 26 ohma—
50 K ohms, 3/-. 50K—2 Meg. (Carbon, §/=).

SPEAKER FRET—Expanded Bronze ano-
dised metal 8 x 8im., 2/3; 12 x 8in., 3/-:
12 x 12in., 4/8;12 x 16in., §/-; 24 x 12in.
9/=; 36 x 12in., 13/8, etc., ete.

TYGAN FRET (Contemporary pat.), 12x
12in., 2/-; 12 x 18in., 3/-; 12 x 24in., 4/-, ets.

LOUDSPEAKERS —P.M. 3 ohms, 2in.
Elac., 17/6. 3¢in. Goodmanas, 18/8; 6in.
Rola, 17/68. 6in. Elac 18/8; 7 % 4in. Good-
mans Elliptical, 18/8; 8in. Rols, 20/=; 10in.
R. and A., 25/-3 10in, WB-HF1012, 99/9;
12in. Plessey 16 ohms with 6/4in. Tweeter
and Cross Over Fllter, 97/8.

Electrolytics All Types New 8tock

TUBULAR CAN TYPES
25/25 v.50/12 v. 1/9 84 8/450 v.
50/60 v.100/25v. 2/=

C.R.T. Heater
Isolation Transformers

New improved types—malns
prim. 200{250 v. tapped

All Isolation Transformers now sup-
plied with alternative no boovst, plus
25% and plus 50% boost taps at no

extra charge.

2V 2A type ........ 12/ (P. & P. 1/6)
6.3V. .6A type 12/6 (P. & P.1/6)
10.5V. .34 type 12/8 (P. & P. 1/6)
13V. .3A type ...... 12/6 (P. & P. 1/6)
Bmall size and tag terminated for
eaqy fitting. Other voitayes available.

RE-GUNNED TV TUBES
NEW REDUCED PRIGES

..and now 12 months guar
antee!

All tubes rebuilt with
new heater, cathode
and gun assembly—
reconditioned virtually

o e, D3 | MY 08
. . . v V.
12in. £6, l4in. £7, 17in. 82+432/450 v. 6/8 | 100+200/276v.12/6

£8.10.0, etc.
10/- part exchange
allowance on old tube

Carr. and ins. 10f-. Compre-
hensive stocks—quick delivery.

Comprebensive range in stook

VOLUME CONTROLS—10KE—2 Megohma,
ALL LONG BPINDLES, MOCCANITE
MIDGET TYPE, 1}in. diam. Guar. 1 yr.
LOG or LIN Ratioa less Bw. 3/-. D.P.
8w. 4/@6. Twin gang controls } Meg. § Meg.
1 Meg. less Bw., each 8/9.

Manufacturer’s Surplus Bargain

7 VALVE AM/FM RADIOGRAM CHASSIS

Valve Line-up: ECCS8S5, T
ECH8I, EF89, EABCS0,
EL84, EMBI £X80

Three Waveband and Switched
QGram positions. Med. 200-
500 m., Long 1,000-2,000 m.,
VB'F/FM 88-95 Mc/s. Philip’s
Continental Tuning Insert
with permeabllity tuning on
FM and combined AM/FM
IF transiormers, 460 Kc/s
and 10.7 Mc/s. Dust core
tuning all coils. Latest
circuitry including AVC and
Neg. Feedback. Three watt output.
Bensitlvity and repmductlon of a very high
standard. Chassis size 13§ X 8¢in. Heigm 7§in. Edge
Tluminated glass dial 11} x 3} in. Vertical pointer.

Horizontal statlon names. Gold on brown background. A.Q, 200/250 v, operation.

|0 . 0 Carr. & Ins. 5/-

d quality k

Aligned and tested ready for use £|3 .

Complete with 4 Knoba —walnut or lvory to ohoice
Three chm P.M. speaker only
8in. Goodmans special cone .

10in. Rola (Heavy Duty) ....

21/6
........ 30/-

Post & Pkg. 1/6

We design and manufacture MAINS AND O/F TRANBFORMERS to individual spec.
‘Winding capacity available for Prototypes and small production runs.

ONLY A FEW ITEMS ARE LISTED FROM OUR COMPREHEN-
SIVE STOCK. WRITE NOW FOR FULL BARGAIN LISTS, 3d.

Terms: C.W.0. or C.0.D. post and packing up to §ib. 7d.:
11b. I/I 3ib. II6 5“7 2{- 10b. 2,

RADIO COMPONENT
SPECIALISTS

70 BRIGSTOCK RD., THORNTON HEATH, SURREY
Established 1946 Tel: THO 2188 Hours: 9 a.m.—6 p.m. | p.m. Wadnesdeay
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DEPENDABLE RADIO
SUPPLIES LTD.

122 TOTTENHAM STREET, LONDON, W.l.

(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

SIEMEN’'S HIGH SPEED C/O RELAYS
2504250 ohm Twin Coils g;g

850+850 ,, » » 1,700+ 1,700 ,, » »
G.E.C. MINIATURE SEALED RELAYS
No. Ohms. Build Ups Voltage Price
Z.530002 180 4C 12 £l 2 6
- Z.530005 2 2C 1.3 12 6
Z.530006 40 2C 6 15 0
Z.530008 670 2C 24 19 6
Z.530010 . 40 2C 2K 6 17 6
Z.530011 180 2C 2K 12 £1 2 6
Z.530014 2 1C {3} 10 6
Z.530015 40 1C [3 12 6
Z.530016 180 1C 12 19 6
Z.530018 2,500 I1C 48 £l 2 6
Z.530019 2 2C 2K 1.3 14 6
Z.530020 - 2 4C 1.3 16 6
Z.530022 2 M.B. 1.3 12 6
Z.530023 2 2B 2M 1.3 12 6
Z.530024 40 2M 6 12 6
Z.530025 40 M.B. 6 12 6
Z.530027 180 2M 12 17 6
Z.530028 180 M.B. 12 17 6
Z.530031 670 M.B. 24 17 6
S.T.C. MINIATURE SEALED RELAY
4184GD 700 2C 24 6
1/6 Post & Packing on all relays. Send for lists
; ~ ROTARY.
TRANSFORMERS
Delivery ex stock. Quotations on
application.
H.T. 31 H.T. 32
Input 11.5 v. Input 11.5 v.
Output 250 Output 490
v.at 125 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 U.8.A,

DYNAMOTOR ROTARY
TRANSFORMER
NEW & BOXED
D.C. input 27 v. Output 285 v. at
75 mA,, 37/6. D.C.input 12 v. Output
250 v. at 50 mA. 47/6. Postage and

Packing on each, 3/6.

UNREPEATABLE OFFER LESS

THAN HALF MANUFAC-
TURER'S COST

Brand new sing e phase motors suit-
able for tape recorders, radiograms,
workshops, etc., ete. Has many uses.
Reversible 200-230 v. 5in. oz. torque.
1,400 r.p.m. Capacitor start. Weight
44lb. Length overall Sin., spindle
both ends. %in.X }in,, gin.X¢in.
Price, incl. P.P, and capacitor, 55/-.

1,000+ 1,000 ohm Twin Coils |o;6'

RECO KITS

“RECO” MIDDY ONE TRANSISTOR KIT
M/L or M/S Waves.) Size 4jin. x 3}in. X §in.
ariable sensmvny control Vari Q ferrite rod
aerial.  ‘“‘Sonotone” earpiece, pencell batts
Complete with Ediswan transistor and easy bui d
diagrams 39/6 post free.

“RECO"” PUSH-PULL FIVE KIT
M/L Waves & Trawler Band. (Size 6fin. x 4§in. % 1{in.)
As the Transigen Three but with Push-Pull output stage. MULLARD

0C45 and 4 EDISWAN Transistors. New improved 3in. speaker.
Complete kit £6/7/6. P.P. 2/6. Plans etc. 2/6 extra.

“RECO” TRANSIGEN THREE KIT
(M/L Waves and Trawler Band.)

Entirely self contained (no external aerial
required), R.F. stage with MULLARD 0OC45
and two EDISWAN transistors. Combined
volume and sensitivity control. On test (50 miles from London) tuned
in the Home, Light, Third and in the evening Radio Luxembourg,
A.F.N. and many others. Attractive pale blue polystyrene case with
red grille. Complete kit with super B.A. Reproducer T1/6. P.P. 2/6.

““RECO” PUSH-PULL FOUR KIT

(M/L Waves with two S.W. coils free)

Four EDISWAN transistors. Volume control.
3in. speaker. Improved layout. Gleaming
pale blue polystyrene case with red speaker
grille. Complete kit with easy build diagrams
and battery, £5/3/6. P.P. 2/6.

Parts price list and circuits for the above kits
2/6 set of four.

AFTER SALES SERVICE

RADIO EXCHANGE COMPANY

27a Harpur Street, BEDFORD
Closed | ofc Saturdays Telephone Bedford 2367

LOWEST PRICES ANYWHERE

HICKOK TUBE TESTERS. Brand new and unused. Originally made to rigid JAN
mutual up to 15 mA/v. Heater volts available
1.1 to 117. Also checks noise gas, emlsslon, elecu'ode shorts Roll chart glves data
for 380 typea. Incorporates lin Price d cransformer
for operauon from any voltage 115-250 A. C and mod. dcta.lls or latest tubes, £10,
carriage B/-.
BRAND NEW GERMAN OPTICAL WORKED GLASS BI-CONVEX CONDENSERS,
4in. dia., /@ each. & P. 1/-.
BRAND NE 12—VOLT 24 AH LEAD ACID BATTERIES. in moulded transit
» £2/2/-, carriage 5/- each; 3 or mo e, s arriage free.
BRAND NEW 78 R. P M. HEAVYWEIGHT GRAM UNITS in metal cases with locks,
ilO -250 v. A C. Imot.or, plek-up and leads, £2/17/6, carriage 5/-. Ditto cases only,
0/-, carrl
BRAND NEW DALLMEYER 4in. 1/3.5 TRANSPAREIWY PROJECTOR LENSES
Llst £7, £3, post 1/8. G.45 Aircraft Cameras, new in tropicalised carton,:
15]- post 31 300ft. fast pan 16 mm. film in 23(t. rolia reversible, 10/-, post 1/-
TRAN FORMERS. 200/250 v to 12 v. 16 amp. can also be used for 110 out at
200 watts, £1/7/0 post sl' 200/250 to 30 v. 100 watt., 17/@, pos. 2/-.
of other el and hiec lines ln stock, send 8.A.E. with
requxremen.s for quotc Money back guarantee if returned undamaged within 14 days.

R. SANKEY
PICTUREDROME, ATHERSTONE, WARWICKS.
Tel. : Atherstone 3210/3202/2125

STABILIZE YOUR AC MAINS with the finest
equipment, at a fraction of the normal cost:—
FERRANTI 74-KVA. MOVING COIL
AUTOMATIC VOLTAGE REGULATORS
Any stabilized output voltage in the range 200-250 v.
can be selected by plug-board tappings. The selected
output voltage s automatically maintained constant
within £+ 3%, at all loads 0 to 30/374 amps., when the
supply voltage is varying over the range 4 8% to
125945
‘ Fre‘c’;uency compensated 45-55 and 54-66 c/s.
@® Excellent output wave-form.
@ Can also be used as a variable transformer.
@ Unused. Complete with spares and instruction
book.
P. B. CRAWSHAY
94 Pixmore Way, Letchworth, Herts. ’Phone 1851
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The ‘Carol’
TAPE RECORDER

INCORPORATING THE
SR _TAPE DECK

A Quahty Tape Recorder

at a price that YOU can
afford

The operation of this Recorder
s slmpllcny itself and the
quality in both reproduction
and finish, leaves nothing to be
desired, :he cost bemg well
below present day prices.

STAR
FEATURES:
Deck Controls.

Amplifier Controls. Onjoff, Tone
and Volume Controls.

Power Qutput. 2} watts.

Valve Line-up. ECC83, ECL82, EZ80,

Overall Size. 13} X 12 X 8in,

Record/Playback
Switch and rewind switch with inter-
locking device to prevent accidental
erasure

eed. Single 3%in. per sec. -
P aying Time. 5}in. Standard Tape Weight. 20 Ib.
it hrs. L.P. Tape 2 hrs. 8 mins. Microphone. Acos Crystal with
Inputs. Sockets for Microphone, stand incorporated and fitted with
Radio, Gram etc., with extension screened lead and iack plug.

Speaker Socket.

PRICE. including Tape and Spare Spool only 19 GNS
H. P. TERMS: £2 deposit and 12 monthly repayments at £1/12/11

THE COSSOR MODEL 554
/"u

plus 154~
P. & P,

Battery Operated Transistor
RECORD PLAYER

This Portable Record Player
incorporates the latest Garrard
BA1 Turntable and Pickup and

also a fully transistorised
Amplifier, it is completely
Battery operated using two

4} volt AD28 Batteries. The
output from the high quality
7 X 4in. Elliptical Speaker_ is
astounding, suitable for 7in.
45 r.p.m. Records and fitted
with a speed adjusting controf.
The complete Unit is housed
in an attractive rexine covered
Cabinet with carrying handle

and clips, overall dimensions
. PRICE being 11 X 8% X Sin., available
Batteries Extra at 3/3 each. '1 '6 in two-tone, blue/cream or
red/cream.

4/- P. & P,

SPECIAL OFFER—LIMITED QUANTITY ONLY

A 5-WAVEBAND AM/FM
< RADIOGRAM CHASSIS

— et (By Famous
=y B Manufacturer)
PRICE

£11.19.6

plus 5/- P. & P.

A really good quality Chassis with outstanding features: Valve line-up ECC8S,
ECHSI, EF89. EABCS0, 2/EL84, ECC83, EZ8I; waveband coverage, long, medium,
two shorts and F.M. Power Pack and push-pull output stage mounted on sep-
arate chassis, Flywheel tuning; pickup and extension speaker sockets provided,
and edge lit facilities for quallty tape recording or playback. Glass Dial supplied
suitable for either horizontal or vertical mounting and finished in black with
gold lettering. H.P. Terms: Deposit 36/- and |2 monthly repayments at 29/9.

THE FIREBALL TURRET TUNER
A compact lightweight cascode Turret Tuner of
revolutionary design which occupies only 20 cubic
inches of space and weighs approx.

14 oz. Completely wired, it is £S l9 6
ready for reception on Channels

1.5 on Band | and Channels 6-13 plus 2/- P. & P,
on Band 3. Price complete with Send for
PCC84 and PCFBO Valves _further details.

OUR NEW BRANCH AT 309 EDGWARE RD.,

-belng designed to the highest standards possible to obtain.

_instructions

Ilmlted perlod only, 37/6 plus 2/.

W.2, TEL.: PADdington 6963

RCA The Connoisseur’s Choice at a Price You Can Afford
The RCA 20-watt Orthophonic Power Amplifier and Pre-amplifier Control Unit,
this superb combination is the basis of a truly HIi-Fidelity system with the Power
Amplifiers generous 20 watts (40 watts peak) output and the versatility of the
Pre-amplifier can only result in perfect reproducnon Brief technical specifica-
tions: Power Amplifier distortion less than 0.1%; 40 db total feedback; noise
level 85 db below rated output; surplus power 395v/4Sma and 6.3v{2.5 amp for
Pre-amplifier and Tuner. A.C. input 100/150 volts and 200/250 volts 50-60 c.p.s.
Pre-amplifier; accurate switch matching for Microphone, Tape and Record Inputs
and also_permitting the Microphone Input to be mixed with Radio and Tape;
rumble filter; switched inputs for Microphone (6.5mV), Radio and Tape (low and
high levels) and Magnetic and Crystal Pick-ups; 4-posltion Filter with Filter
Slope Control variable to 35 db per octave; power requirements 395v/7ma.,
6.3v/l amp. supplied by Power Amphﬁer SPECIAL PRICE FOR LIMITED
PERIOD ONLY, 29 gns., 15/- p. p.
SUPER SENSITIVE VHF/FM TUNER

Now you can enjoy interference free broadcasting of the highest standard possible
with this Super Sensitive 7-valve plus 2 crystal diode F.M. Tuner, even in fringe
areas. The unique electromc ray tuning indicator, making ummg simplicity
itself, this perfect tuning is held rigid by the electronic clock of the RCA Auto-
matlc Frequency Control. Brief specifications: sensitivity 2 microvolts for 20 db

quieting; wide band |.F.; Audio response 20-i5,000 cls within | db; power
requirements 230-. 390v/40ma and 6.3v/2.25 amps supp| ied by Power Ampl:ﬁer,
special RCA wide band linear F.M. detector. PRICE £18/19/6, 5/- p. & p.

VERTICAL MULTIPLE SPEAKER SYSTEM
This superb Speaker System in walnut finish, whilst designed to work in con-
junction with the RCA Equipment, will do justice to any Hi-Fidelity Sound System,
Technical specifica-
4in. moving Coil Speakers arranged for panoram;c
distribution; 29 c.p.s.-20,000 c.p.s. ported bass reflex enclosure with acoustic
curtain damping. PRIC £35/~[-. -
THE VICE PRESIDENT HI-FIDELITY REPRODUCER

A truly Hi-Fidelity Record Player consisting of latest type 4-speed Record
Changer and 10 watts Push-Pull Amplifier with triple control system and incor-
porating a panoramic triple Speaker System can only result at reproduction at
its best. The equipment is housed in an attractive walnut finish Cabinet standing
on 4 elegant contemporary legs, overall dimensions of Cabinet 20 x 18} x | §}in.
PRICE 29 gns. plus 21/- p. & p. Power supply A.C. 105/150 and 200/250 volts

50/60 c.p.s.
RCA HI-FIDELITY PICK-UP
A high-class Pick-up for the discerning enthusiast with variable reluctance
cartridge and finger-tip wenght adjustment for L.P. and Standard Recordings
PRICE £7/10/- plus 2/6 p.
. RCA TRANSCRIPTION PICK-UP
A superb transcription Pick-up with variable reluctance cartridge and finger-tip
weight adjustment for accurate settings. Suitable for standard and L.P. recordings.
PRICE FOR LIMITED PERIOD ONLY, £8/10/- plus 2/6 p. & p.
THE SUNBURY AUTOMATIC RECORD CHANGER
Fine performance at low cost, the Sunbury is a fully automatlc 4-speed Record
Changer which will continuously play 10 mixed Records, it is mounted on an
attractive plastic desk complete with leads for mains and for plugging into the
Pick-up Termmals of a Radio Receiver or Amplifier. LIMITED PERIOD ONLY,
£9/19/6, 5/- p. p.
THE VICE PRESIDENT 8-10 WATTS PUSH-PULL AMPLIFIER
A compact versatile Amplifier complete with plug-in Power Pack, valve line-up
HY90 2 x 19AQS5 and 7. separate bass and treble control, suitable for
Speakers of 15 ohms impedance and two 3-ohm zappings for Tweeters, For use
on A.C. mains, tappmgs 115-150 and 210-250, can also_be supplied with Power
Pack suitable for AC malns PRICE COMPLETE WITH ESCUTCHEON
AND KNOBS, £6/19/6, 3/6 p. &
THE PRESIDENT 10- WATT PUSH-PULL AMPLIFIER

A well-designed compact Amgl:ﬁer with 10 watts push-pull output; specifications.
valve line-up 6BR7, 12AX7. 2 x BW6 and Metal Rectifier. Separate Power Pack
and separate Comrol Panel incorporating Volume On/Off, Bass and Treble
‘Controls, suitable for § U of I5 ohms d with separa(e tappings for
two 3-ohm Tweeters, for use on A.C. mains |10-150 and 200-240. PRICE COM-
PLETE WITH ESCUTCHEON AND KNOBS, £7/19/6, 3/6 p. & p.

UNREPEATABLE BARGAINS!!!

THE COSSOR PRINTED CIRCUIT MODEL 701K VHF/FM Radio Receiver kit
ORIGINAL PRICE |5 Gns. —
UR
cnice £8.19.6
This Kit is easily assembled and
will provide a complete Radio
Receiver for reception of VHF/FM
transmission. e Receiver util-
ises the latest type prinzed <ircuit.
for use on A.C. or D.C. ma
incorporating UCC85 UF89, UF89
x? C80, ULB4, 85 Valves.
1
including a Goodmans 10 X 6in.
Elliptical Speaker, full assembly
and presented in
manufacturers original cartons,

WHY NOT CONVERT YOUR BATTERY PORTABLE TO MAINS
OPERATION WITH" THE COSSOR MU2 BATTERY ELIMINATOR?
This Elimi is bled and supplied with. 4ft, of ‘Mains -Lead
and Torpedo Type of On/off Swuch It is housed in 2 Metal Containers approxi-
mately the same size as the AD35 and BI26 Batteries, and suitable for such
Receivers as the Cossor 543, 551 and 552 or Receivers operating on 1.4 volt L.T,
and 90 voit H.T. for use on 200-250 v. A.C. mains. Size: L.T. Unit 3in, X 2}in. X

I§in., H.T. Unit 4in. X 2%in. 2m OrlgmaL Price 3 gns. - OUR PRICE for a

AEANANRYRYRY

tions: one [5in," and two
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Electreluminescent
Gell Applications

An article in the November issue of Electronic & Radio Engineer
describes an experimental investigation of electroluminescent-cell
applications in amplifiers and multivibrators. Experimental and
theoretical results of circuits using a combination of El-cells and
photoconductors are given.

Original articles by leading authorities are a
prominent feature of ELECTRONIC & RADIO
ENGINEER. Regular readership will keep you

DECEMBER, 1959

OTHER ARTICLES IN
THE NOVEMBER ISSUE
INCLUDE :

Magnetic Measurements with Bridged-T Networks

This article describes how the bridged-T
network can be usefully employed for the
measurement of magnetic loss and a.c,
permeability under different conditions of
excitation in the core.

Cathode-Coupled Push-Pull Output Stage

The operating conditions of the cathode-
coupled push-pull stage as a power amplifier
are discussed in this article. It is shown,
among other things, that there is an optimum
value for the common cathode resistor for
minimum distortion.

Also

The unique monthly Abstracts and References
feature compiled by the Radio Research Organ-
ization of the Department of Scientific and
Industrial Research.

in constant touch with progress in the entire E L E GTR 0” l c &

field of electronics, radio and television.

POST THIS COUPON TODAY

Please enter my name as a subscriber t0:— ADDRESS ..ot
ELECTRONIC & RADIO ENGINEER for 12 months
commencing with the November issue. I enclose remiftance .....ccoeoeeeerriiieiiiiiniiininniieiiin
£2 9s. (U.S.A. and Canada $7.50).

DATE...... PO BN - ccooco oo

RADIO ENGINEER

TO: ILIFFE & SONS LTD., DORSET HOUSE, STAMFORD STREET, LONDON, S.E.l.

ORDERS CAN ALSO BE PLACED THROUGH ANY NEWSAGENT
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IN TIP-TOP

CONDITION. GET IT FROM IRONGATE — ENGLAND’S LEADING EQUIPMENT WHOLESALERS

HEAVY DUTY
20 AMP. L.T. SUPPLY UNIT

" -

Normal cost over £100

Essential equipment for Electronic Engineer-

ing, research laboratories, schools. ldeal for

battery charging, etc. Guaranteed for 20 amps.

Output: D.C. Variable up to 20 amps. and
24V or trickle charge 125/350/700
ampere hours,

Input: A.C. 100/260 volts 45/65 cycles.

Size: 16 x 24 x 32in. high.

In attractive Grey Cabinet.

£22-10-0

(Circ. diags. and instru. loaned for 10/~ deposit)

G.E.C. L.T.
SUPPLY

UNIT
QOUTPUT: 24volts
j 10 amps. D.C.
INPUT : 200/250
volts A.C,
New and in
original cases
3.10.0
Carr. 9/6

ramous TELEPHONES

IlF'l Type
iIN ATTRACTIVE
CASE
The best portabile
telephone ever
made. Witharang e
of up to
Smilesis
ideal for
FACTORIES, UILDING  SITES,
FARMS, CIVIL ENGINEERING
PROJECTS, OUTSIDE BROAD-
CAST UNITS AND OFFICES.
2 perfectsetsinindividual carrying
cases, complete with long life
batteries, bells, magneto and

100f¢. telephone cable.

£7.10.0 per pair. Carr. 9/6
TELE “‘F’* HIGH POWER as above, but
complete with amplifier, £6/10/0 each.

ex-Warehouse

Carr. 12/6
DON Mk. V TELEPHONES. Few re-
maining, complete with 100it. telephone

cable £5/11/- per pr. Carr. (G.B.) 9/6.

D3 STRANDED TELEPHONE CABLE,

New Miile Drum 85/-. Carr. 17/6.

ENGLAND'’'S LARGEST STOCKS OF
TELEPHONE EQUIPMENT

/.

-

i

ROTARY CONVERTORS.
nput. 230 volt A.C. 150 watts, 50 cycles

12 v. D.C.

output. Housed in wooden case and fitted
with voltage control slider resistance,
switch, plugs and A.C. mains voltage output
check meter. Supplied in perfect condition,
individually tested, £9/19/6 each. P. & P. 10/-.

VARIAC TRANSFORMERS
% = . Brand New

OUTPUT (2KVA) Completely Variable 0 to
270 volts. 9 amps,
INPUT 230 Voles, 50/60~
A SHROUDED FULLY VARIABLE TRANSFORMER
FOR BENCH OR PANEL MOUNTING
S1ZE:—Approximately 8% inches Cube,
WEIGHT :—Approximately 30 Ib,

PRICE:-RIDICULOUS,ONLY £15.0.0

Plus 12/6 carr., supplied and boxed new

(22292222222 22222%32%22 2%
CONSTANT VOLTAGE TRANSFORMERS ¢

FERRANTI 74-KEVA MOVING COIL

Stabilized output voltage in the range 200-250 v.

Plug-board tappings. The selected output voltage is

constant with + 4% at all loads 0 to 30/37} amps.

when the supply voltage is varying over the range

+8% to —12%.

® Frequency compensated 45-55 and 54-66 cfs”

@ Excellent output wave-form.

@ Can be used as a variable transtormer.

@ Unused. Complete with spares and instruction
book at a fraction of the mormal cost, only £65

AUTO TRANSFORMERS
3 KVA Air Cooled (100%, under-rated)

GUARANTEED  230/250tapped, 12amps.
6 KVA 105/120 tapped,28.5amps.
Made by well-known manufacturer and
housed in strong metal case. Weight: 2 cwt.
Brand new, in original maker’s cases.

prRice £15.0.0 carr 25/
(2 2 %2222 2200 2 8 22222222229

VERY SPECIAL OFFER—
EXPORT ONLY

Just released by the Ministry of Supply,
“88'* SETS. Manufactured by E. K. Cole.
Walkie Talkie and A.F.V.—3,000 available.
¢22'* SETS ALSO--500 only.
TELEPRINTERS—120 Creed 78 for
immediate disposal.

Enquiries are invited for Bulk supply at reducing

{ow prices

MICRO SWITCHES

BURGESS
BRAND NEW

MINISTRY RELEASE

(MK. 4 BR, METAL BODY)

UNIVERSAL CONTACT

A.M. Rel. 5C/4088
Compare this remarkable almosi
- half-price offer.

78/- per D0Z. (min. quantity) £25 per 100

TRUVOX

LOUD HAILERS

S COMPLETE WITH oo e
N>~ POWER MICROPNONE

public address
from cars, boats, etc.,
similar to Police Type
ex-H.M. Forces. Simply
connect to a 6/12-volt
car battery and use.
Amazingly powerful,
Why pay £2 a day hire
charge for amplifiers,
Buy this complete unit.

onty £7 .14 .6
by return

TWIN SPEAKER UNIT
COMPLETE £10/14/6,

EX-GOVT.

PUBLIC ADDRESS SYSTEM

Complete with amplifier unit, 4 speakers,
microphone, headphones and all spares
packed in wooden cases. 6 or 12 volt D.C.
handling capacity 8 watts. Ideal for cars,
boats, factories, etc.

£15.15.0 carr. 30/,

AERIAL
MASTS

IMPROVED TYPE 50 MK II
\ 36ft. HIGH

Kits comprise—6 2} in. dia.
Tubular Steel Sections of 6ft.
length, top-section and base,
Pickets, Guys and Fittings.
cap purchase this
normally expensive MAST
for a fraction of its cost.
Please add £1 for (return.
able) wooden carryling case.

The MABRT is particu-
larly suitable to take
acrials for Tx., Rx.,

F.M. and T.V. (especi-

ally COMMERCIAL)

and has many other usea.
Extra 6ft. sections can be
supplied at 17/8 per section.

£8.10.0 only

U.S.A. Type 45ft. TELECOM. AERIAL
MAST. (7 sections, 6ft. 8in. x 2}in., guys,
etc.). This entirely complete set in carrying
case 123 Gns. Carr. 17/6. Or 2 sets for £25.
Carr. extra. British Manufacture only.

ARMY TYPE 32ft. MASTS similar to above
but 10 lin. screw-sections, suitable for
permanent lightweight installation. Kit in
canvas bag, £5/10/-. Carriage 12/6.

Carr.
15/8

U.S.A. R-9B/APN-4
Radio Receivers.

85/=
1-68L7GT, -

s ,
2.879/2-2,’ 1-6837GT. o CRETENY
Chaassis size 20 X 9 x 1lin. Weight 261b. Brand new.
Qomponents value (transformers, condensers, switchgear,
ete.) far exceeds this remarkable low price. Buy now.

Only 160 sets available.

! THE IRONGATE (M.O.)
| 2/4 IRONGATE WHARF ROAD, PRAED STREET, LONDON, W.2.

C o., Dept. (W W2)

PAD. I
2231/2/3

A i —— — — — —— T St ———— — — — T, p— ———— — N W Groun —— ——— T—



162

WIRELESS WORLD

SYNCHRONOUS MOTORS, final speed
1 r.p.m. clockwise. Fitted 'SBangamo’
motor. 200/250 volts A.C., 50 cycles, 2}
watts, Cverall dimensions 2in. x 2¢in.,
depth 13in. Output spindle gin. long.
1/8in. thick 27/6 each.
U.8.A. AIR FORCE 12/24 VOLT BLOWER
MOTORS, size of motor 3in. long, 1}in.
dlam., size of fan housing, which is made
of bakclibe, 3in. diam., 13in. deep, outlet
tin. diam., intake 13in. diam. 27/6 each.
EX-ADMIRALTY PATTERN 24 VOLT
D.C. TWIN COIL HEAVY-DUTY CON-
TACTORS. Made by 8.E.M. Ltd. 50 amp.,
2 make contacts, Overall size 7in. x 4in. x
2iin. Weight 6} lbs. 25/~ each.
W.D. GALVANOMETERS, centre-zero,
100/0/100 milliarrps, 2in. dial, chrome
metal case, terminals, etc., ideal for test
bench 17/8 each.
‘TORQUE UNIT, FITTED WITH MAG-
SLIP MOVING COIL HUNTER UNIT,
Type No. 2. Mounted on metal baseplate.
Overall size 1lin. x 7in. approx. as per
11]u50.rauon 5716 each.
‘ELAXON’ GEARED MOTORS. Type
EK505B1/W3. Shunt wound 170 to 190
volts D.C. Final speed 50 r.p.m. Torque
7 1bs./ins. Twin output spindle 1}in. long,
$in. diam. Unused. £2/18/6 each.
RECTIFIER UNIT, design 48, ref.
APB3325, input 200/‘750 volts A.C., 50
cycles, output 24 volta D.C., 1 amp. ,fully
smoothed, continuous ra.ting, ideai for
test bench, teiephone equipment, etc.,
fitted fuses, relay, in metal case, size
14}in. x 9in. x 7iin. £4/17/6.
“BERCO” ELECTRICAL WIRE-WOUND
ON CERAMIC ROTARY RHEOSTAT
200 ohms., 200 watts carbon contact
rotor. Overall diameter 3iin. Fitted
control knob. One hole fixing. 25/- each.

ELECTRO DYNAMIC CONSTRUCTION
CO. GEARED MOTORS, type E.V. 75
volts D.C. Bhunt wound 0-28 amps.
Continuous rating. Final speed 1 rev.
per 2 mins. Overall size 9in. long, 3iin.
diam. approx. Output epindle 5/16in.
diam. §2/6 each.

“BERCO” SLIDING RHEOSTATS, twin
former, 26 ohm, 6} amps., length 14in.,
width 7in. Ideal for stage dimming,
charging, etc. 48/6 each.

8/12 VOLT A.0./D.C. MOTORS. U.8.A.
§coupled to gear-box, final speed approxi-
mately 100 r.p.m., }in. diam. epindle.,
overal size 3jin. x 2in. x 13in., 15/-.
STEP-DOWN TRANSFORMERS, iaput
180/230 v., A.C., 50 cycles, output 2,
windings 4.2, 4.2 v., 10 amps., ideal soil
heating, spot welding, 22/6.

HEAVY DUTY L.T. TRANSFORMERS,
Pri. 230 volts, sec. 50 v. 50 amps. adjust-
able by voltage regulator stud switch on
primary, built in steel case with meter
reading 0-100 volts, mains switch and
O.P. sockets, will stand 100% overload,
|supplied brand new, size of casc 15in. x
12in. x 16in., approx. weight 100 1lbse.
£15/10/- carr. paid.

MOTOR-DRIVEN SELF-PRIMING
PUMPS, ref. SEU/6361, 24 volts. 2 amps,
giving 7 g.p.h. at 15 Ib. sq. in., will give
fproportionately less as 12 volts, overall
length 9in. x 2in. wide approx., ideal for
pumping water or oll, etc. 30/-
FRACTIONAL H.P. MOTORS; 2/100'.)1
h.p., 200/250 volts D.C./A.C., length
3}in., diam. 2}in., double-ended spindle
}in. thick, unused, 27/6.

SOLENOID OPERATED OIL DILUTION
VALVES, ref. 5U/8013, 24 volts, suitable
for alr or oil, maximum alr pressure
40 1b. p.s.i., overall size 3}in. long. 1}in.
liam. approx. 7/6.

Ditto, 12-volt, ref. 5U/1566 O/-.
flquotation for quantities.

CONTACTING FLOAT SWITCHES. Ref.
5CW /4642, comprising of float In wire
mesh container, 3in. diam. 4{in. long.
operating make or break sealed contact.
Ideal for automatic bilge pump control
and non-corrosive llqlugs, etc. 15/- each.

SOLENOID OPERATED 24-VOLT D.C.
CONTACTORS, by Watford Electric Co.
Ltd., double pole contacts to carry 25
amps. 250 volts A.C., fitted on Bakelite
-anel, jin. thick, 8in. square, new, in
aaker's cartous. 37/@ each.

Bpecial

Telephone: MUSEUM 9594

FRANKS

§8-60 NEW OXFORD STREET, LONDON, W.C.]

One minute from Tottenham Court Road Station

“VENNER” SYNCHRONOUS CLOCK
MOTORS. 200/250 v. A.C., 8 watts, final
speed 30 r.p.m. 16/6.

CLOCKWORK DRIVEN PROCESS
TIMERS, variable 5 mins. to 30 mins.,
5S-amp. make or break contacts, totally
enclosed, 3in. diam., 2¢in. high. 18/6.
NEW “BURGESS” UNIVERSAL METAL
CASED MICRO-SWITCHES. Ref. 50/4099.
40/- per doz. £15 per 100.

800-WATT CONTINUOUS RATING HIGH-
GRADE STROMBERG CARLSON AUTO-
TRANSFORMERS, Intermittent rating
1,000 watts, 220 to 110 volts, completely
shrouded, size 73in. X Bin. x 7in., weight
39 Ibs. £5/17/6 each.

EX-ATRMIN. RELAY MAGNETIC TYPE
Mains 200/250 v, A.C./D.C. Coll operating

20 amp. Mercury switch. Fitted on
bakelite baseboard size 4in. x 2}in.
10/6 each.

‘ZENITH’ SEMI-FIXED WIRE-WOUND
RESISTANCE. 25 ohms., 4 amps, Length
104in., diameter 2}in. 15/~ each.
ROTAX HEAVY DUTY SOLENOID. 12
to 24 volt. D C. operated. Spring loaded
t. Overall di 24in.
2Iln long. 12/ each.
AIR-POSITION INDICATORS, fitted with
approx. 12 lbs. of useful parts, including
3 sets of infinitely variable speed gear
boxes, 30 assorted gears, rev

DECEMBER, 1959

MAKE THE MOST OF YOUR
REGORDER b

The Grampian DP4 Microphone is
ideally suited to the recordist requiring
a high quality instrument for use with a
tape recorder. Designed with a uniform
wide frequency response from 50 cfs to
15,000 cfs, it fulfils the needs of Wire, Tape
and Disc recording.

Low, medium or high impedance models are
available together with a complete range of
stand adaptors, stands, swivel holders and
switch assemblies.

OUTPUT LEVELS
DP4/L—25 ohms—

86db below | volt/dynefem.?
DP4/M—600 ohms—

70db below | volt/dynefcm.?
DP4/H—50,000 ohims—

52db below 1 volt/dyne/em,?
Retail price DP4/L/pack |:—low impedance Mircrophone, complete
with connector, 18ft. sereened lead, swivel holder and circular base.
£8/19/6 (extra for H or M Impedance models—£l).

MATCHING UNIT G.7 2
For use in cases where it is desired to use a
low impedance microphone with a recorder
or amplifier having a high impedance input,
It can also be used in cases where very long
microphone leads are necessary. Retail price,
£3/5/-.

Literature on this and other equipment readily
Habl

ball races, 24-volt motor, ete., overall
dlmensiom: 12in. X 7§in. x 5in. approx.
27/6 each.

SANGAMO MOTOR UNITS, Model 7,
final speed ome rev. per seven days,
200/250 v. A.C., 50 cycles. 30/-.

‘KLAXON’ 1/16th-H.P. TYPE KSCB
230/250 VOLT A.C., 50 C/S CAPACITOR
START MOTOR. Size 7in. long, 4kin.
diam., with 2in. long, in. thick spindle.
Complete with Capacitors £4/17/6 each.

‘FRACMO’ 200/250 VOLTS A.C,/D.C.
UNIVERSAL MOTORS. 1/100th h.p.
Dimensions Siln long, 2#n. diam.
Spindle 1in. long, iin. thick. Ideal for:
projectors, mixers, etc. Speed 3,000 £.p.m.
32/6 each.
ARMATURE DROP-TESTERS, ex. A.M.,
ref. 5G /549, for testing motor and genera-
tor armatures, max. diam. of commutator
approx. 4in., max. overall dia. 7in., max.
overall length 15in., fitted with control
panel meter, ete., ln metal case, size
18in. x 8jin. x 6in. approx. £6 each.
“ST.0.” POLARISED RELAYS, coil res.
110 + 119 chms., type 4142-E/TF6, new
in screening cans. 12/6 each.

HOOVER 110-VOLT A.C./D.C. blower
motors, overall size 6in. x bin. X Sin.
approx ., Intake 1}in. dlam., outlet 1}in.
diam. 27/@ each, post paid.
MUIRHEAD PRECISION XEY SWIT-
CHES, locking type, D.P.C.O. cach side,
new, chromium-plated bezel 1Q/- eacl
LIMIT ELECTRICAL CAPACITOR START
INDUCTION MOTORS, 220/240 volts A.C.,
C.P., silent running, intermittent
ntmg, thermostatic cut-out incorporated,
ideal for mixers, lab. work, etc., 1,340
r.p.m., 1/40th-h.p., 4in. diam., 4in. deep
approx. with insulated U-shaped coupUng
drive 25/« each. *
“DIEHL” U.S.A. 24 V.D.C. 1/30TH HLP.
motors, 3,600 r.p.m., will run at approx.
i-speed on 12 V.D.C., length 5}in. diam.,
3in. spindle, 5/16in. diam. 17/@ each.
HYDRAULIC RAM. Max. air pressure
360 p.s.i. Solenoid 24 wolts. Operated
air release. Overall length 15in. Maximum
extension Sin. Type FQ 35/~ each.
“@GIBBS & CO.” U.S.A. SHUNT MOTORS,
geared, reversible, type KU/IL/IR, 24
volta D.C., 8 amps., 2§ lb./ft. torque,
100/200 r.p.m., 10-minute duty, overall
size 10in. long, 4m diam., approx. weight
1llb., 7/18in. diam. output spindle
nnused £3/17/8 cach.
ROTARY VARIABLE RKEOSTATS. 300
ohm. 250/300 watts, overall size 3jin. x
4iin. x 4in., on twin former with ljin,
spindle, iin. diam., new boxed 27/6,
24-WAY MOTOR DRIVEN SELECTOR
UNITS. Fitted with miniature permanent
Magnet 12/24 volt. Motor coupled to
geared rotary 24 watt switch mechaniam
Rotating at 4 to 8 r.p.m. approx. Housed
inmetal case 3in. x 4in. x 2in. 47/@ each.

$3-PAGE ILLUSTRATED MAILING LIST 1/6 POST PAID

GRAMPIAN REPRODUCERS
LIMITED

17 Hanworth Trading Estate *
Feltham, Middx.

Cables : Reamp, Feltham

rampian

Telephone ; Feltham 2657/8

VALVE BASES (Stems)
in Lead and Hard Glass

VALVE SLEEVES
QUARTZ CRYSTAL CONTAINERS

We specialise in short- runs to customers’ specifications

We invite your enquiries, also for other Glass Parts for
the Electronics Industry.

DAY-IMPEX LIMITED

Progress Works, Brunel Road
Eastwood Industrial Estate, Southend-on-Sea, Essex
Telephone: EASTWOOD 525296/7

SOUTHERN TECHNICAL SUPPLIES
TRANSFORMERS FOR ALL MULLARD AMPLIFIERS

OUTPUT TRANSFORMERS (Secondaries for 8.75 and 15 ohms)
T.44. 5-10 amp. ultra linear, 8,000 ohm. 43% tappings 30/-. P./P. 2/-."
T.162. 5-10 amp. and Osram 912 6,600 ohm, 20% tapplngs 30/-. P.[P.2/-.
5-10 amp. LOW loading, 6, 000 ohm, 28/-.
7 watt stereo amp 9,000 ohm. 20% Lappl.nga 26/- P.[P. 2/-.
3 watt amp., type A tﬂpe amp., 2 watt stereo, 5,000 ohm. 12/.. P./P. 2/-.
MAINS TRANSFORMERS (Primaries 240-220-200; 0-10 v. 50 ofs.)
T.55. 5-10 amp. and tuner, 300-0-300 v., 120 mA.,6.3 v. 2.5 a., cT. 6.3v.2.5 a.,
6.3v.1a.,32/-. P./P.2/6.
T.56. 5-10 amp. 300-0-300 v. 100 mA.6.3 v. 2.5 a. cT. 8.3 v.1a., 27/-. P./P. 2/6
T.101. Two §-10 amp. Low loading ,300-0-300 v., 150 mA., 6.3 v. 4 a. cT., 6.3

1a.,34/-. P./P.2/0.
T.143. 7 watt stereo, 250-0-250 v.,150 mA.,6.3v. 4 a.¢T.,6.3v.1a.,33/-. P./P. 2/9.
T181. 3 watt, 300-0-300 v., 80 mA.,8.3 v. 1 a., cT., 6.3 V., 1 a., $2/», P.P. 2/-.

T.163. 2 watt atereo 250- 0250 v. 80m.A 6.3v.2a. cT 6.3v.14a.,25/-. P./P. 2/6.

All transformers fully guaranteed, all shrouded fully except T.140 and T.B.

SPECIAL OFFER. T.44 and T.55 59/-. P./P. 3/6. Used on ‘‘Bribond I.C.""
“POWER-PAKS"”

T.A. Trans. and Siemens contact cooled metal bridge rectifier delivers 270 volts D.C.

100 mA. and 6.3 v. ¢T. 3 a., 32/-. Plus 2/- P./P.

T.B. Trans. and Siemens contact cooled metal bridge rectitier dellvers 270 volts D.C.

60 mA. and 8.3 v. cT 2 a., 25/~, plus 2/- P./P.

SOUTHERN TECHNICAL SUPPLLES, 83 8tation Road, Portslade, Sussex
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Visit the City’s popular accoustically designed

HI-FlI Centre

COME AND HEAR THE LEADING MAKES IN AMPLIFIERS, TUNERS AND SPEAKER SYSTEMS

AMPLIFIERS, STEREO AND
MONAURAL, BY:

VERDIK QUAD
ARMSTRONG LEAK
ROGERS W.B.
DULCI etc.

V.H.F. TUNERS BY;

ARMSTRONG T.S.L.
LEAK DULCI
QUAD ROGERS, etc.

Hi- FI SPEAKERS BY:
W.B.

GOODM

PLESSEY T.S.L.
WHARFEDALE G.E.C.
LORENZ etc.

ANOTHER AMAZING SGOOP

FOR THE HI-FI ENTHUSIAST

Huge purchase of RCA equipment at enormous reductions

(J) The New RCA Orthophonic Amplifier
12-20 watt output; frequency - response:—within
0.2 DB 20/25,000 CPS, within 0.5 DB 10/60,000
CPS; noise level: 85 DB below rated output,
distortion: total harmonic less than .01%
10 watts; valve line up: two EF86, two K’l’66
GZ32; dimensions: 16}in. X 8in. X 7}in.; welght
32Ib, Pre-amp Input: Mic., radioftape high and
low level, crystal pfup and magnetic pfup.
Qutput: Tape and record, bass and treble, mixing
facilities low and high pass filter, valve line up:
one EF86, two ECCBI. Dimensions: 12fin,
6kin, x 3}

THE COMPLETE EQUIPMENT AT 29 Gns.
Carriage extra, |5/-.

I(:) RCA E.M. Tuner
Will match with the above amplifier or any other
amplifier with radio input. Tuning range 87.5—
108 mc/s. The new RCA electronic ray tuning
indicator is used, AFC, delayed AGC, power
|requ|red 230-390 v. D.C. at 40 M/A. H.T. 6.3 v.
at 2.25 amps. Valve line up: EF95, EFSI, ECCBI
three 6AV6, EB9I, 6AL7. Attractive finish.
Dimensions: [2§in. X 6}in. X 3in.

OUR PRICE, uia/lm. Post & Pkg., 5/-.
THE LAST OF THIS
ASTOUNDING OFFER

10 WATT
PUSH-
PULL
ULTRA
LINEAR

FEEDBACK

Reduced from
makers price of 20
gns. Now only

£14.19.6

complete.
Fully guaranteed
for valves and

service,
Post & Pkg. 7/6.

Fully guaranteed

Flectromics e m]Jd

The Famous RCA Moving Coil Pick-up with
turnover cartridge for L.P’s and standard records,
weight adjustment.

ONLY £7/10/-. Post and Pkg., 2/6.

(3) RCA Panoramic Multiple Speaker System
Beautifully made in walnut finish, using one |15in.
Hi-Fi speaker. Response down to 25 cfs, 2—2}
m/coil tweeters., Response up to 20,000 cfs,
crossover at 2,000 cfs. Cabinet ported bass
reflex and acoustically damped. 25 watt rating.
FEW ONLY—£35.

In addition to these snips we can also offer a
limited number of RCA 20 watt p/pull ampli-
fiers, ideal for good quality reproducer. Bass,
treble and balanced loudness feature. AT THE
VERY LOW PRICE OF £7/19/6. Post and Pgk., 4/6.

Also the Junior RCA 10 watt p/pull amplifier
with frequency range 40-20,000 c/s at £6/19/6.
Post and Pkg., 4/6.

SPECIAL OFFER

I For the Hi-FI enthusiast—Collaro 4-speed trans-
cription motor and pfup using zhe new TXBB Studio
cartridge, Brand new, List price £19/10,

OUR PRICE £15/19/6. Carr. & Crating |2/6.

JUST ARRIVED—New Garrard 4HF. 4-speed
Hi-Fi motor and t/table wl!h new GCB cartridge.
£18/7/6 plus 5/- post and p

As above, using stereo :artrrd;e, £18/17/6, plus 5/-
post and pkg.

NOW IN STOCK AND DEMONSTRATING

Rogers Stereo Control Unit, designed to match
RD Junior Units, Price Il Gn

Jason JSA Stereo Amplifier, 4w £23/15/-,
Jason, J2.i0 Stereo Amplifier, 10°w. £37/10/-.
Dulci Stereo 2 pre-amp., 9 gns,

Dulci Stereo 8 pre-amp., 12 gns.

Dulci Stereo SP44 amplifier, 12 gns.

Leak Stereo 20 pre-amp.. 29 gns.

Leak Point | Stereo pre-amp., 20 gns.

Elpico stereo compact ampllﬁer ., 15 gns,
Armstrong stereo 12 radiogram chassis, 6 w.
each channel, FM, p/pull, L. and M. bands, tape
record and pl;yba:k for stereo and monaural.
£37/16/-.

THE ALPHA
MULTI-RANGE

POCKET METER
IDEAL FOR ROVING
SERVICE MAN,

Resistarice ranges:

0-20K ohms, 0-2 Meg ohms
Yoltage ranges:

96 v. DC, 0-12 v. D.C,
9-60 v. D.C,, 0-300 v, D.C,,
0-1,200 v. D.C., 0-6 v, A.C
0-i2 v. AC. 23
0-60 AC. (37
0-300 v. AC. 0—|.200v A
Current range

0-300 -D.C., 0-30 M A -
D.C., 0-300 MA.-D.C.

plete with test leads £6/I9/6
and batts. Post and packing

—

BUILD YOURSELF A HI-FI
TAPE RECORDER AT
HALF THE NORMAL PRICE

LIMITED NUMBER AVAILABLE

BRAND NEW AND GUARANTEED

The famous COLLARO Mk. 4 Trans-
scriptor Tape Deck. Twin track, 2 record/
playback, 2 erase heads on 2 levels, pause
control, digital counter, 3 speeds, 2 balanced
motors of low wattage input. £17/10/0.
WHILE STOCKS LAST.

The Collaro pre-amp and bias oscillator com-
plete with power pack for the above deck,
with instructions. Price £12/19/6. Post and
Pkg.7/6

The above two items at a special price of £30.
Carr. and pkg. 22[6 the two units.

The Linear Tape Deck Amplifier with
power pack and oscillator incorporated.
Switched for 32, 74 and I5in, per sec. Suitable
for the Mk. 4 Deck. 12 gns. only. Post and
pkg. 3/6.

SNIPS IN TAPE ACGESSORIES
Brand new E.M.\. 7in. take-up spools in polythene
bag, 3/9 each post free. 6 for 20/-. Brand new 5in.
Scotch Boy take-up spools 3/3 post free. 6 for
18/-.

KLENZATAPE, the new method for cleaning
‘ecord and erase heads, 12/6. P. & P. {/-.
Special offers in tape by famous maker:
3in. L.P. tape 225ft., 7/- pcst free.

4in. Std. tape 300ft., 10/6 post free.

METROTABS for identifying recorded passages
on tape, 3/tl plus postage.

A GIFT FOR THE SERVICE MAN
BRAND
NEW IN

WOODEN
CASE

The Weston Model
772 Type 6 super
sensitive analyser.
This precision de-
signed 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 1,000 per

volt. 2.5 volt

10 volt range 200,000 ohms.

range 50,000 ohms.
50 volt range ! megohm. 250 volt range S5 meg-

ohms. 1,000 volt range 20 megohms. Ohms:
0-3,000 ohms, 0-30,000 chms. 0-3 meg. 0-30
meg. D.C. milliamps: 10, 50, 250 iM/A or 50
microamps. A.C. volts: IOOO ohms per volt.
ONLY €12/10/- plus pnst and pke. 7/6.

152/3 FLEET ST., LONDON, E.C4

Business hours:

DEPT. B

Telephone: FLE 2833
weekdays 9-6. Saturdays 9-I.
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13,000 V.P.K,, 100 amps Discharge 500
times per second, mize 16} x 9 x3iin.,
ceramic insl., 25/- each, 3/- post.
0.05 mid., 16 Kv., Wkg., at 71 deg.
Cent., ceramic Insl., size 14 x 12¢ x 8in.,
80/- each, post 5/-. Many other types
of condensers in stock.

RACKS, 5ft. high, takes standard 19in.
panels, partly drilled holes, and 6 shock
mountings on the base, £ each, 5/-

carr.
RELAY BOXES with 10 relays 600 type,
and small rectifiers to operate same, in
& neat metal box 8x6xbin., 30/-
each, post 2/8.

POWER UNITS 100-250v. A.C., input,

CONDENSERS

BLOCK PAPER TYPES. .002 mfd.,

case fits any 19in. rack, 189x7 x 7in.
Brand new £3/17/6, carr. 7/6.
SMOOTHING UNIT for the above with
0-1 ma., meter (GRADE 1) and tvo
chokes etc. -y in metal-gase ame ag the
power unit. £2 each, 7/6
WHEATSTONE BRIDGE. !n a beauti-
ful oak case, centre zeto galvanometer
2.5 ma., F.8.D., 4 stod switches 0-10,
0-100, ohma O—Inl slzc 16 x 74 x 6in.,
30/ each post 3/-.

METERS 0-500 mlcroamps. scaled
0-600 and 0-15v., 2n., flush, 12/6.
TELEPHONE SWITCHBOARDS, desk
type YA3779, 20 lines £8/10/- each.
TELEPHONE SWITCHBOARDS
AT3796, 50 lines, £12/10/- each (these

12 or 24v. at 3 amps Continuous tropical units are not new but in very good
rating, switch and fused, etc., in metal condltion).

RF DRIVER UNIT. Freq.100-156 me/s. valves 2, 4304CB/c 2, CV1079. 1, CV1052-
0-100 ma. meter 3in. acale, 3 slow motion drives and C.0. section, fits any 19in.
r:wk.l Brand new in maker's cases. No charge for case or packing. Price £3 each,
post 10/-.

AN/ART 13 spares (tnnther) Complete stock of spares for these transmitters
i Dy relays s meter, etc.

HEADSETS Type No. 16, small earpieces and a No. 4 carbon mike, 12/8 each.
HEADSETS No. 1. \Iov{ng coil headphones and No. 7 mike (M/c.), 15/- each.
VALVE HOLDERS ceramic 1.0., 10/- per doz. UX 7 pin ceramic 12/~ doz. B7G
with skirt ceramic, box of 10, 7/6 Rakelite 1. Octal holders, /- per dqz

WIRE WOUND resistors. Mm) types in stock.

MORSE KEYS. 8mall type, new and boxed, 3/6 each.

RELEIVER B(C624c. Covers 100-156 Mc/s., the C model is the latest type which
incorporates several mods., noise limiter, AVC, squelch circuit and extra audio stage.
Power requlrements 300v. and 12v., £2 each, post,

VALVES. 6K7G, 2/6. ARP12, 2/6 VR54, 1/- 01.8020 15/-. CV73, 2/6. CV12l,
12/6. PX25, 10/-. CV25, 15/-. V8110, 3/— each. All valves are new boxed.
CANADIAN mkes C3, with lead and stundard jack plug PL58, eensitive carbon
insert. Brand new boxed, 6/- each. post 1/-.

GRAHAM GEARED MOTORS. 115v. A.C. 50 cys.,1/6th H.P., variable speed gearbox
0-166 R.P.M. (15 new), £8/10/- each. Transformers to operate this unit, 35/- each
carr. 10/-.

AMERICAN L.T. TRANSFORMERS. Potted type, finished in black crackle and very
conservatively rated. (1) 230v. input, 3 x 5v. CT., at 3 amps, each and 4v. at 2a
output 18/8 each. (2) 230v. input 2x6.3v. CT. at 3a. and 6.3v. at 3a. output,
18/6 each. (3) 230v. input 2x 6.3 volts at 3a., and 6.3v. CT., at 3a. output, 17/6
each. (4) 230v. input, 28v. at 2a., and 2v. at 1a.,12/6 each. (5) 230v. input, 3 x6.8v.
at 3a. CT., I, 6.3v. 3a., 22/6 each. (All these transformers are new and boxed,
please include postage 3/6 each).

PLEASE INCLUDE POSTAGE ON GOODS
TERMS C.W.0. All goods offered are ex-W.D. 5.A.E. for enquiries

W. MILLS

3-B TRULOCK ROAD, TOTTENHAM, N.I7
Phone: Tottenham 9213 & 9330

PULLER ELECTRONICS

RADAR EQUIPMENT
TR8193 Rebecca Eureka.
TR3624 Rebecca Eureka.
TR3712 3CM Transmitter/Receiver (Pressurised).
S Band and X Band Echo Boxes.

FREQUENCY STANDARD
Accuracy | part in 10° with 2 frequency coverage 500 cycles
to 300 mc/s for signal calibration. Generates a signal of at
least point one volt across 80 ohm load from 2 kefs to 10 mcfs
with an accuracy of 1 part in 10%

SPECTRUM ANALYZER
TSX-4SE 3cms. Klystron 2K25 Frequency range. 8702-9545mc/s.
TSK-ISE [3CM Spectrum Analyzer.

POWER METERS
TBN-3EY. Thermistor W. Bridg
Type 17. UHF-VYHF 0-40 watts. OI| cooled,
CT-101. UHF.
VALVE VOLTMETERS
Balantine |0cy/s-150kc/s. voltage range OI 100Y F.S.D. Can
also be used as an amplifier with variable gain.
Cambridge Moulin Type F.S.D. 1} volts.

KLYSTRON POWER SUPPLIES
Several types for high and low voltage.klystrons, also associated
selective amplifiers bridged T type.
RECEIVERS
Ferris 32A Field Strength Meter 200kc/s-20mcfs. Will measure
down to | micro-volt.
R 1294 500-300mc/s Local Oscillator CV52.
P58 300-600mc/s with RF Stage.
AR-88D.
SIGNAL GENERATORS
Type |13/TF-948 CW/AM/FM/Pulse freq. 20-80mic/s.
C.T.-53 freq. 8-300mc/s.
LAE! CW/Pulse freq. 503-1330mc/s. Lab. Signal generator.
TTX-10-RH 3CM FM Test Set.

Service Facilities for Most Types of Electronic Equipment

PULLER ELECTRONICS

1A, WHITEHALL PARK, LONDON, N.I9
ARChway 1678

ALTEC

Manufacturers of Electronic Apparatus
also

Development and Research Facilities
Available

Address:
Pelhams Arms Yard, SEAFORD, SX.

Telephone: Seaford 3827

ELECTRICAL & WIRELESS SUPPLY CO.

69 Church Road, Moseley, BIRMINGHAM 13
Cables: ELEWICO, BIRMINGHAM
Suppliers of American Wireless Communication Equipment:
FOR AIRCRAFT such as BENDIX V.O.R. Type MN-85 VHF 280
crystal- controlled channels radio system incorporating both
navigation and communication facilities operating in the frequency

range of 108, 0 to 135.9 Mc/s_

FOR NAVY such as TCS radio Telephone and Telegraph Trans-
mitting and Receiving Equipment [500 kcfs to 12000 kcfs.
Separate items available.

AMERICAN AIRCRAFT CAMERAS such as Fairchild Types K24,
K22, K20, KI19B, KI17B, K8A-B.

AMERICAN GUN CAMERAS such as the most recent type
AN/N-9 and G.S.A.P

AMERICAN FLIGHT lNSTRUMENTS such as Air Speed, Climb,
Fuel, Temperature, Pressure, Horizon and many other indicators.

P.A. Operators, SOUND engineers,
or anyone with the PROBLEM of what to try for price,
performance and reliability MUST see and hear:—

Versatile compact 7 valve 40 watt amplifier with mic., gram and/or
tape inputs; 4, 8 or 16 ohm output; Treble, bass and two volume
controls; Mixing circuitry and two negative feedback loops.

Weight of O/P.T. 7}lbs. Mains 93lbs. Overall size 13 x 10} x 6%in.
Total weight 26lbs.

further details of this and other versions by return.

AMPERIAL

£42.10.0d. carriage5/-
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BRAND NEW
CRYSTAL CALIBRATOR
No. 10

(Battery powered 1.4 v. valves). Brand new
and unused. Complete with full working instruc-
tions, circuit diagram, carrying haversack,
connecting lead and spare valves. Frequency range:
1.5 to 10 Mc/s. (Nominal) but can actually be used
up to 30 Mcfs. Weight 5 Ibs. Size 7in. x 7}in. x
4in. A miniature B.C.22| in every respect.
must for every laboratory, etc. ONLY £4/I9/6
P. & P. 2/6.

AVO[MODEL 40. Last few. (as described Nov.
issue) £10/19/6. Carr. 5/-.

BRIDGE MEGGERS

Evershed and Vignoles Series 2 in perfect con-
dition. 250 v. £22 carr. paid.. Leather case
available’at 20/- extra.

RECORD MEGGERS. 500 v. insulation tester,
0-20 megohms. In leather case, good condition,
£8. P. & P. 3/-

EVERSHED & VIGNOLES WEE MEGGER.
250 v. New and unused, £10/10/-. P, & P. 3/-.

EVERSHED & VIGNOLES MEGGER CIR-

2 0 CUIT TESTER
(low reading
ohm meter). 2
ranges, 0-3,
0-30 ohms. The
perfect meter
for  continuity
and polarity
testing. Com-
plete with test
leads and ready

to use. Brand

new, Only

£4/17/6.

P. & P.3/-.
MICROPHONE STANDS. 3 sections of
18%in. per section. Extends to ‘56in, Stands

securely on 3 legs which fold together for carrying
purposes. A robust job, only 21/-. & P. 2/6.

5 C.P.I. CATHODE RAY TUBE.
(U.S.A. make), new and unused. 35/-.
Bases for same if required. 5/- extra.

TELEPHONE SETS (TELE ‘“‘F'’). Housea in
bakelite cases, complete with built-in ringing
generators and batteries. ldeal between two or
more positions up to practlcally any distance.
Tested before despatched. ONLY 70/-. P. & P.
3/6. 2 sent for £6/10/-. Carr, paid.

AERIAL MAST (Army type). 32ft. h|gh Light-
weight kit comprising 10 steel screw-in sections
(approx. lin.dia.). Complete with guys, insulators,
pegs. etc. All in canvas carrying bag. Only £4.
Carr. 7/6.

Sin. dia.
P. & P. 5/-.

WIRELESS WORLD
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D.C./A.C. ROTARY CONVERTERS
ROTARY CONVERTER. 24 v. D.C. t0 230 v.
A.C. 50 cycles, 150 watts. Brand new and unused
£8/10/-. Carr.7/6. Ditto, 100 warts, £6/9/6. Carr.7/6
ROTARY CONVERTER (as illus.). Ex-Govt.
12 v. D.C. input, 230 v. A.C. Output 50 cycles at
135 wates. Complete in carrying case with lid.
Voltage control, sliding resistance, mains switch
and 0-300 v. A.C. flush meter. In good condition,
£10. Carr. 10/-.

Motor only, without case, etc.
unused £8/10/., Carr. 5/-.

PRECISION SERIES 834-S. (U.S.A.). Multi
range tester for A.C./D.C. volts, ohms and
milliamps. Basic movement 400 microamps.
Housed in wooden box with carrying strap.
Overall size 73 x 7in. x 5ih. Complete with
test prods, batteries, etc. Ready to use,
£4/19/6. Post 2/6.

VARIABLE VOLTAGE TRANSFORMER.
(BERCO Regulator) Pri. 440 v. 50 cycles, sec.
0-440 v. at 6.5 amps. or can be connected for
230 v. to give 0-230 v, at 12 amps. Brand New
and Unused £18/10/-. Carr. 10/-.

HEAVY DUTY LT TRANSFORMERS. 230 v.
50 cycles pri. |7 v. sec. at 35 amps., capable of
carrying 25% over actual rating. Perfect condi-
tion, ONLY 115/~ each, either type. Carr. 5/-.

6 kV/A AUTO-TRANSFORMER. 230/110 v.
50 cycles (fully tapped primary and secondary).
Capable of 25%, over actual rating. Brand new
and unused. 18 Carr. 20/-. Also 3 kV/A as
above. £12/10/-. Carr. 20/-.

20 kV/A AUTO-TRANSFORMER. 230/115 v.
50-60 cycles, by Jefferies Transformer Co., U.S.A
Perfect condition. £20. Carr, £I.

CONSTANT VOLTAGE TRANSFORMER.
190-260 v. primary, sec. [15 v, at 14 kV/A (listed
at 2 kV/A). Brand new and unused. £25 or £45
per pair. Carr, 10/- each.

MARCONI| SIGNAL GENERATOR. TYPE
TFS17-F/l. Covering 10-18 Mc/s. 33-58 Mc/s.
150-300 Mefs. Used but in very good condition.
Complete with full technical data and instructions.
Limited quantity. Unrepeatable at only £12/10/-.
Carr.

ALSO MARCONI| SIGNAL GENERATOR
TYPE TF390G for 200-250 v. A.C. mains input.
Frequency range 4-16 Mcjs. and 32-100 Mc/s.
indirect calibration, QOutput | uV to 100 M}V,
400 c/s internal modutation. In good order. Only
£12/10/-. Carr. 20/-.

VALVE TESTER. TYPE 4. 200/230 v. A.C.
input. Ex Govt., in good conditions with descrip-
tive book containing circuit diagram of instrument
and how to test valves from 1.4 v. to 40 v. With
valve holders for Brit., 4, 5, 7 pin and Octal, U.S,,
S and 7 pin. 1/Octal, side contact large Brit., 4 and
9 pin. Acorn and diode. Housed in substantial
wooden case with hinged lid. £7/19/6. Carr. 10/-.

A.C.-D.C. RECTIFIER POWER SUPPLY
UNITS

110-230 v. A.C. 50 cycles input, 100/110 v. D.C.
output max. 24 amp. Brand new and unused.
£4/10/-. Carr. 7/6.

230 v. A.C. 50 cycles input, 200/220 v. D.C.
output at 4/5 amps. approx. Good condition.
£10. Carr, 10/-.

200/250 v. A.C. 50 cycles input, secondary 24 v.
at 26 amps. D.C. Capable of 25% over actual
rating. Brand New and unused. EIZIIO/- Carr.

20/-.

200/250 v, pri., 110 v, sec. at 4 amps. max. Brand
New and unused. £8/10/-. Carr. 10/-.

19in. G.P.O. RACKS. Heavy duty L channel,
6ft. high. £4/10/-. Carr, 15/-.

AIRBORNE TRANSMITTER RECEIVER.
TYPE 1986. A mobile 10-channel crystal con-
trolled V.H.F. Tx./Rx. covering 124.5/156 Mc/s.
I.F. band width 23 kc/s. Complete (less external
attachments) in metal case, with all valves and
24-vo t rotary power unit. Used, but in first-class
condition. ONLY £8/10/-. Carr. pand

RESISTORS. Mixed parcel of §, 3
sizes. Good assortment. 7/6 per | Post 6d.

CONDENSERS. Mixed parcel, good assort-
ment of types and values. 50 for }0/-. P. & P, /-,

| and 2 watt
do.

TELEPHONE DIALS. Standard (GPO)
Pattern. 0-9. Brand New. 30/-. P. & P. /-,

Brand new and .

15, LITTLE NEWPORT STREET, LONDON W.C.2.
ADJOINING LEICESTER SQUARE TUBE STATION — Open 9-6 Weekdays 9-1 Sat.

6for £5, carr. paid. Ditto
2/-; 6 for 24/-. P. & P. 10/,
handle, 5/-.

P. & P.2/-; 6 for 24/-.

GER. 6794/1453

AGCUMULATORS

12 v. 25 A.H. New
and unused. Housed
in strong wooden
case for extra pro-
tection, 45/-. Carr.
7/6. 2 v. 100 A.H.
75 actual. Ex Govt.
New and unused.
Complete with car-
rying handle. Size
3} X 6 x 3in,
15/~ each. Carr. 3/6.
3 sent for 50/-, or
16 A.H., 5/-. P, & P.
Ditto I4 A.H,, less
P. & P. 10/-.

spools.
each. 2 for 3 gns.

other tape bargains!

IDEAL XMAS GIFT!
“AGFA’’ Long-play Tape |,800ft.
Brand New. Special Xmas Price. 32/-
P. & P. If-.

Send S.A.E. for money-saving price list of

on 7in.

TRUYOX TANNOY
LOUD-HAILERS
With 180 ohm line
transformer and con-

denser. Impedance
7% obms, handling
capacity 8 watts.

Complete in slope-
front wooden case.
Brand new and un-
used. 18/6.P. &P.3/6
2 for 42/-. Post paid-

12 v. ! amp 7/6;
amp. 10/-;
amp. 15/-; 24
amp. 16/6; 24
6 amp. 23/6; 24
amp. 40/-; 24

SELENIUM METAL RECTIFIERS, FULL
BRIDGE

24 v. | 18/6;

20/-;

amp.
amp.
amp.
amp.
amp.
amp.

<<

v
v.
v,
v

10

RE-ENTRANT
LOUD
HAILERS
(Ex-Govt.)
Heavy duty 20
watts all-metal
I5 ohms. Dia-
meter  |5in.,
length {5in.
{apprex) Good
condition.
£6/10/-.
Carr. 10/-.
Ditto. Brand new.
£8. Carr. 10/-,

BAKER’S SELHUR
12in, P.M,
Our pnce £4/10/-.

TORIUM® |2in,

35-I6 000 c.p.s. Flux de

PRICE £7/10/-.
SUPEP.-HI FI 25" 12in.
c.p.s.  Flux de

25-20,000
PRICE, £9/9/-.

I5 ohms IS w':us, 30-14,000 c.p.s.

AII_:he above speaker§ are Brand
new and full descriptive specification is available.

ST SPEAKERS

15 ohms |
nsity 14,500,

2watts,
QOUR

. 15 ohms, 25 watts
nsity 17,600, QUR

9ft. 6in.
(Folds up to only 4ft.
| storage). Suitable for
speakers, public address

OUR
PRICE

HEAVY DUTY—ALL STEEL 1?

TRIPOD STANDS

Adjustable every 6in. to approx.
when fully extended.

floodlighting, etc., etc.

£3.10.0 carr.5-.

éin. for
outdoor 9’
systems,

These stands are
ideal for our
RE-ENTRANT
LOUD HAILER
as described
abova.




4 Bank, full wipe,
complete with plug, £3/10/-.
CENTRE ZERO mA. METER 1.0-1. Buitable for
tuning indicator or gaivo. 75 ohm. Pane,
mounting overall dimension mn. 925/--new and Loxed,
FLUXMETERS MODEL WY0023. Calibrated in three
ranges, 500-1,000, 1,000-2,000 and 2,00)-4,000 ganss.
Direct reading. Compicte with poiarity indicator
and probe for minimum gap of 1}n. Brand new In
portable wood case with carrying handle. 12 x
9 x 5{im., less battery. £2/5/- Inclasive.
AVO UNIVERSAL TEST METERS. Reconditioned
as new. In perfect working order. Model 40 £10/10/-.
Model % £0/9/-.
3iin. P.M. SPEAKER 3Q In grey metal cabinet com-
plete with volume control. Very semsitive. Approx,
measurements 5} x 53 Xx 2}in. Approx. welght
241b., 25/-.
HIGH-SPEED ELECTRO-MAGNETIC COUNTERS.
Ex Govt. 0-9,999, 25/50 v. D.C. Bize d x 1 x lin.
Bingle coii 2, 3000 or single coil 500Q. 18/6.
VENNER TIME SWITCHES, for swilching on/off
lighting and power. Reconditioned as new. In iron.
clad cases, 10 amp., 75/-; 15 amp., 85/-; 20 amp.,
£5/5/-.
TELEPHONE DIALS. 0-9. Buitable for inter-office
and factory installationz. With fixing mouat, fitted
with connecting tags. 21/-.
3-OHM P.M. SPEAKERS. In good working order.
10in., 27/6; 8in., §/6; 6in., §/6; 5in.,
ELECTRICITY SLOT METERS af- ln nlot) for A.C.
mains. Fixed tariff to your requircments. Suitable
for hotels, etc. 10 A., 84/-; 15 A., 94/-; 20 A.,104/-.
Other amperages urailable Recondlunned 48 Dew
QUARTERLY ELECTRIC CHECK METERS. Re-
conditioned as new. 10 A., 412/6; 15 A., 52/8; 20 A.,
57/8. Other amperages available.
BALANCED ARMATURE HEADPHONES.
for crystal sets, 12/6.
LIGHT WEIGHT HEADPHONES.
400 obm each varplece. 12/6.
VENNER 8-DAY CLOCKWORK TIME SWITCHES.
230 volts 1 amp., 8} x 2] x 2}in., with key and con-
necting socket, 27/6.
MOVING COIL HAND MIKE. Type 7. 7/6.

All prices include carriage

23 LISLE ST. (cer2069) LONDON, W.C.2

Closed Thursday 1 p m. Open all day Saturday

(UMSELECTOR SWITCHES.

Suitable

Low resistance

WIRELESS WORLD

A NEW LEASE OF LIFE

For your T.V. Tube
Price 30’-

Post. packmg
) ins. 2/6

Pat. pending
Reg. design.
Bi2A

Postal orders

No Soldering
C.W.0., C.0.D. NojWiring
! . Just Plug in
Postage and Packing It’s Automatic
2/6. It’s Guaranteed
One of the most common T.V. Tube faults is low
emission resulting in loss of brightness, negative
picture, or silvery screen,
The Sinclair Unit restores the cathode emission
and corrects the above faults, for a very low cost.
Applicable to all sets operating off A.C. mains.
IMPORTANT. State make of set, Model No.
Tube employed. Failure of tube to reactivate,
Unit must be returned within 7 days for money
back.
Trade enquiries invited

Callers welcomed

SINCLAIR ELECTRONICS

Dept. WW, 33 Berwick Street,
Oxford Street, London, W.1
Phone: REG 5520
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THIS MONTH’S OFFERS

TEST GEAR. BRITISH and AMERICAN, re-
built, faboratory tested and guaranteed.
“X' BAND. Signal Generator Type TS.13/AP.
frequency range 8,400/9,600 Mc/s. incorporating
resonant cavity wavemeter, piston attenuator and
thermistor bridge, mains operated.

POWER METER. Type TS36/AP accurately
measures 3 em. power with thermister bridge.
TEST KIT type 25, comprising 3 cm. Direc-
tional Couplers, English/American waveguide
adapters, etc.

SIGNAL SOURCE. Type TS.45/AP generator
10 mw. or 3 cw. power, mains operated.
ATTENUATORS. “T” type ladder network
overall attenuation 8O db., arranged to give steps
of 20 db., 20 db., 20 db., |10 db., 5 db., 2 db., 2 db.,
| db. 600 ohms impedance input and output,
in metal case with lid. £9/10/-.

‘“@’’ METER. Type TF 329G by Marconi
Instruments.

BEAT FREQUENCY OSCILLATOR. Type
TF.195L/4 by Marconi Instruments. Frequency
range 10 cycles to 150 Kcfs. dual output, low level
| uV to 100 mV. High Level 2-watts into 50 ohms.
““K’* BAND. Transmitter/Receiver complete
with 2K33 Klystron and Magnetron.

““X** BAND. Transmitter/Receiver complete
Type TR.3699.

WAVEMETERS. Type TS-509-UR Absorption
type, 90/400 Mc/s., no battery or mains required.
Fitted sealed micro-ammeter reading 0-50 gA.,
crystal and built-in telescopic aerial, £6/10/-,
Carr. 3/6. General Radio type 724 B, 16 Kcfs. to
50 Mcfs. Type TE 149 by R.C.A. 200 Kc/s. to 30
Mc/s. Type 69/AP 300/1,000 Mc/s.

Leslie Dixon & Co.

DEPT. A, 214 QUEENSTOWN ROAD
LONDON, S.w.8

Telephone: MACaulay 2159

Look et the NEW
weorsorsis =r IVLO'T'E

new features and a

greater frequency

—0

opei-

HIGH FIDELITY AMPLIFIERS

WO e T

TAPE DECK

Patents pending

response.

Now restyled in two  tones of

Yr Non-slip push buttons.
grey—you must see the new,

Frequency response better
than 40 ¢/s—I12,000 cfs at
7.Sin. per sec. with extremely
low hum pick-up.

attractive Motek K.I0.

*Enlarged drive wheel on the
rev. countel’ ensures accurate
tape positioning. Please send for brochure of K.I0

More and more manufacturers are installing Motek>Tape Decks in

their recorders, A
MODERN TECHN!QUES
t 9 T RC hwva

REALISTIC SOUND—
REALISTIC PRICES!

SUPPLIED DIRECT TO HI-FI ENTHUSIASTS ALL OVER THE WORLD
GUARANTEED 3 YEARS
LABORATORY BUILT OR IN DO-IT-YOURSELF KIT FORM

STEREO/MONAURAL

MAIN CONTROL
AMPLIFIER UNIT
6W. Per Chan- Inputs: Gram
nel Distortion (3mV.) Radio
0.159, Freq. Tape (100mV.)
30-30K c.p.s Humand Noise
Hum and - 70d4B.

Noise — 80dB. Also suitable
Output Imp. 3n 80, and 15Q. for use with two B.P.I.

BUILT £156 15 © BUILT .. £16 0 0
KIT. . £12 12 o© KIT.. £1313 0
MODEL B.P.I. 10-12 WATT CONTROL UNIT Mark {1

AMPLIFIER
Freq. 30-30K c.p.s. Distortion
0.1%. Hum and Noise - 80dB.

Inputs: Gram (3mV.) Mic. (1.5
mV.) Radio and Tape (lOOmi’.).
Hum and Noise - 70dB. Switched

Output Imp. 30, 15Q. Filter.
BUILT .. .. £14 5 0 ! BUILT £10 17 6
KIT... .. 212 5 0 | KIT... £717 6

“BANTAM” 3-4W. INTEGRA-
TED AMP. & CONTROL UNIT
Bass and Treble Controls.

“PRODIGY” 6-9W. INTEGRA-
TED AMP. & CONTROL UNIT
Distortion 0.15%. Inputs Gram,

Spare Power: 250V. 40mA. Radio, Tape. Spare Power 250V.

2A. 0L 39,15Q. 40mA. 6.3V. 2A. O.L 3/8/15 Q.
BUILT £8 5 0 BUILT .. £1515 0
KIT.. £710 0 KIT... " £12 10 0

Full details and stage-by stage building instructions 2/8 each,
post free (“Bantam” 1/8) or free with each unit.

H.L.SMITH & Co. LTD. s e o Do
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FERRANTI
VOLTMETERS

NS5,
)-300 volts, 25-
J00 cfs. Moving
ron, 6in. scale.
"I, mtg. Her-
metically sealed,
srade IN. Made
1955. BRAND
NEW. Boxed.
79/6, post 3/6.

CRYSTAL CALIBRATOR No. |0
A crystal controlled heterodyne wave-
meter covering 500 Kjcs. to 10 Mc/s.
(Harmonics up to 30 Me/s.) Requlres
|5 mfa. and 12 v. 0.3 A. d.c. but can be
easily modified for 120 v. and 1.4 v. work-
First class con-

ing. Size 7x7%Xx4in.
dition, complete with valves, crystal,
instruction manual and circuit. ONLY

59/6. Post 3/6.

CHOKES. Parmeko 5 H. 200 m/amps.,
§/6. HRO chokes, 17 H., 80 mfamps., 7/6.
AR-88 chokes, 15 H., 90 mj/amps., 8/6.
Parmeko 8 H, 100 m/amps., 7/6. Postage
any type, 1/6.

QT ER (BC-453)
This Command Receiver covers 190-550
Kefs.-().F. 85 Kc/s.) and is ideal for double
superhet conversion etc. . Supplied
BRAND NEW in original cartons, with
all 6 valves and CIRCUIT. 89/6. Post 3/6.

SELENIUM BRIDGE RECTIFIERS.
Funne) cooled. A.C. input 45 v. RMS.
D.C. output 30 v. 10 amps. BRAND
NEW. Boxed. 45/-. Post 3/6.

HEAVY DUTY L.T. TRANSFOR-
MERS. (Gresham.) Latest type potted,
oil filled, Pri. 230 v. 50 ¢/s. Sec, 0-70-75-
80 v. 4 amps. Size 5} x44 x 61in. high.
Wt. 19 Ib. BRAND NEW. 42/6, carr. 5/-.
Gardner’s Transformer. Tapped mains
input. Secondary 12 volts RMS (C.T.). 30
Housed in sheet metal case 9} x

amps.
81x 6}in. high. BRAND NEW. 72/6,

carr. 7/6.

DUAL PURPOSE TRANSFORMERS
Gresham). Pri. 230/250 v. Secs. 240-
).240 v. 1.5 amps., 5 v. 12.5 amps. 5 v.

Ideal for ISOLATING TRANS-
to obrain TWO 240 v. 360
Potted, oil-filled, 7x 74 x i04in.
501b. BRAND NEW. £3/10/-.

.75 amps.
"ORMER,
vatt lines.
vigh, Wt.
Carr, 10/-.
ADVANCE CONSTANT VOLTAGE
TRANSFORMERS. Input 190-260° v.,
50 ¢fs. A.C. mains. Output 230 v. 250 watts.
10 Gns. Carr. 7/6.

STANDARD TRANSFORMERS.
Vacuum impregnated, interleaved, E.S.
screen, universal mounting. Size 4x 3} X

2}in. /ALL BRAND NEW. 18/6 each.
Post |

Type I. 250-0-250 v. 80 m/a,. 63v.3 A,

tapped at 4 v. 4 A, v. | A. tapped at
4v.and 5 v

Type 2. As above, but 350-0-350 wv.
80 mfa.

Type 3. 30 v. 2 A,, tapped at 12, 15,
20 and 24 v., to give 3-4-5-6-8-9-10 v., etc.
Ideal for models trains, etc.

6-VOLT VIBRATOR PACKS. HRO
type, 180 v. D.C,, 65 mfamps. BRAND
NEW. 29/6, post 3/6. Type PU2, 200 v.
D.C. 100 mfamps., with OZ4 rectifier.
BRAND NEW. 25/-. Post FREE.
CRYSTALS. 200 Kc/s. American GEC,
10/- each. 100 Kc/s. RCA bars, 15/~

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 mfamps.), plus
two 5 wv. Amp. rectifier windings.
Total rating 278 VA. Upright mtg.

t. 25 Ib. Made 1953. BRAND NEW.
Original boxes. 45/-. Carr. 5/-.

INSTRUMENT
230 v. A.C. input. Outputs 0-65-130-195 v.
85 mjamps., 6.3 v. 5 amps., 6.3 v. 0.3 amps.
Shrouded. Size 3} x 37 x3%in. high. 15/~
post FREE.

AR8SD MAINS TRANSFORMERS.
Input 110-240 v. Output 345-0-345 v.
125 mfamps., 6.4 v., 4.5 amps., 5 v. 2 amps.
43 xﬁxS&m hngh Wt. 12 Ib. Potted.
Tag ends. RCA BRAND NEW. Boxed.

TRANSFORMERS.

29/6, post 3/6

WIRELESS WORLD

MARCONI CR100

Completely overhauled. In perfect working order. LOOK
LIKE NEW. £21I.

Later model with Noise Limiter, £
Carr. Eng. and Wales 30/-. Send S. A E for full details.

RCA AR-88 SPEAKERS

A high quality 3 ohm unit fitted into_heavy gauge black crackled
steel cabinet, size I0]xll}x6|n Fitted with rubber feet and
6it. lead. Ideal for extension speaker, CRI00, etc. In original
cartons. BRAND NEW. 45/-. Post 3/6.

CR150 COMMUNICATIONS RECEIVERS

Covers 2-60 Mc/s. in 5 ranges. Double superhet, with 2 EF50 R.F.

stages, 500 Kc/s. crystal calibrator, H.T. stabiliser, "'S'’ and valve-

check meter, audio filter, etc. Variable selectivity, using TWO

double-crystal band-pass filters. External power supply required,

300 v. D.C. 65 m/Amps, and 6.3 v. 3.7 Amp. Size and appearance

sclmllaraotlo CRI100. In superb condition and working order, £45.
arr, -

LOUD HAILER EQUIPMENT

IDEAL FOR CROWD CONTROL, FACTORIES, FETES,
ETC. CONSISTS OF 4 SPEAKER _UNITS AND CON-
TROL UNIT, COMPLETE WITH MICROPHONE,
HEADPHONES, AND SPARES. OPERATES FROM (2
VOLTS D.C. (OR 6 VOLTS D.C. WITH SLIGHTLY
REDUCED OUTPUT), CONSUMING ONLY 3 AMPS.
OUTPUT POWER 8 WATTS. ALL TESTED AND
WORKING, BUT SLIGHTLY SOILED. A GENUINE
BARGAIN., £4/19/6.. CARRIAGE 25/6.

MORE METER BARGAINS

Range T&pe Size Price
25 Microamp. D.C. M/C 2}in. Flush Circ. \Scale
‘“‘Rontgens” .. ... 696
25 Microamp. D.C. M/C 2j}in. Proj. Circ. Scale *'Rént- |
gens'’ 59/6
50 Microamp. D.C. M/C 3jin. Flush Clrf. Scale “Toler-
ance’’ 79/6
50 Microamp. D.C. M/C 2}in. Flush Circ. “scaled 0-100. 59/6
100 Microamp. D.C. M/C 3}in. Flush Circ. Scale 0-50/
° 0-1,000 v. .. 62/6
100 Microamp. D.C. M/C 2}in. Flush Square 42/6
| Milliamp. D.C. M/C 3}in. Flush Circular ... SO/—
! Milliamp. D.C. M/C 34in. Flush Squ. Scaled 0-250v 69/6
200 Milliamp. D.C. M{C 2iin. Flush Circular .. 10/6
| Amp. Thermocouple 2¢in. Projecting Circular 6/9
300 Volts A.C. M/l 6in. Flush Circular. Made I955 7916
300 Voles A.C. M/l 2{in. Flush Circular ... 25/-
500 Volts A.C. M/l_ 2{in. Flush Circular ... 25/-
40 Amperes D.C. M/ 2 in. Flush Circular

M/C 2 7/6
METAL RECTIFIERS. BRAND NEW.

Salford 1 mA. 8/6, 5 mA.

Full wave bridge.
8/6. STC 2 mA. 5/6.

MINIATURE 373 IF STRIPS. For FM tuner described In '*Prac-
tical Wireless.” Complete with 3 of EF91, 2 of EF92 and | of EB9!.
A fresh release enables us to offer these once again. BRAND NEW.
Complete reprint of conversion instructions and circuit supplled
free. 35/-. OR less valves, 12/6. Post, either 2/6.

DECADE.RESISTANCE BOXES. Type 750L. Manufactured
by Daven Co., A. Five decades IQ to III, Q. In oak
cases with aluminium top and copper lining. BRAND NEW.
£10/10/-. Post 3/6.
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SANGAMO-
WESTON
VOLTMETERS
S6l. Dual range
0-5 and 0-100 v.
D.C. FSD | m/A.
3in. scale. Recent
manufacture. Ideal
for schools. Com-
plete in super qual-
ity canvas carrying

; case, with test
= ~ prods and leads.
BRAND NEW. Boxed 27/6. Post 2/6.

SANGAMO-WESTON ANALYSER

E772. A useful multi-range meter in
rexine covered carrymg case. Thoroughly
overhauled and in perfect working order.

For full details see previous adverts.
£7/19/6. Carr. 4/6.
AVO LC & R BRIDGES. Capacity

5 pFd to 50 mFd. Resistance 5 ohms to
50 megohms. Inductance can be measured
against external standard. Balance s
indicated on a meter, which can be used as
a valve voltmeter from 0.1 to I5 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 15} ¥ 8x5kin. Wt. 133 Ib.

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 TF987/I NOISE GENE-
RATORS. Range 100 Kc/s. 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. £25.

MARCONI1 SIGNAL GE NERATORS
85 Kc/fs. to 25 Mc/fs. A.C. mains operation.
In fair condition and good working order.
TF144F. £40. TF144G. £50.

MARCONI TF.340 OUTPUT METERS.
Perfect working order. £19/10/-,

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.

MINIATURE RELAYS (ALL BRAND NEW AND BOXED)
G.E.C. sealed. wire ends, 6700, 2 H/D makes, M1099
G.E.C. sealed, wire ends, 670(‘[ 4 C/overs, platinum, M1092 I916
G.E.C. sealed, wire ends, 5000n 2 Clovers, platmum, M IOQ 17/6
Siemens ngh Speed, IK+ 1K@, | Clover .. 10f6

HRO SENIOR REOEIVERS

Complete with ALL NINE general coverage p!ug-ln coilsets for S0
Kcfs. to 30 Mc/s. Instruction booklet, and circuit, but less external
power supply unit. Table models, as new condition, 21 GNS.

Rack mounting, 18 GNS., Packing and carriage 22/- extra. Send
S.A.E. for further details.
HRO POWER PACKS. 115/230 v. A.C. mains input. Tested,

and in good condition, Table or rack, 69/6, post 4/-.

CHARLES BRITAIN (Radio) LTD.

11 UPPER SAINT MARTIN’S . LANE
LONDON, W.C.2 TEMpie Bar 0545

One minute from Leicester Sq. Station (Up Cranbourne St.)
Shop Hours: 9-6 p.m. (9-1 p.m. Thursday.) Open all day Saturday

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 /6.

INVICTA LOUDSPEAKERS. Good
quality 10in. unit (impedance 3 ohms).
In wooden cabinet 17 x 17 x6in. Complete
with 50ft. lead and jack plug. BRAND
NEW. 39/6. Carr. 5/6.

VITAVOX PRESSURE UNITS TYPE
N. 20 watts. P.M Heavy
BRAND NEW, boxed 89/6 Carr 5I6

RESISTORS

Morgan “T'" (4 watt) and “R"” (I watt).
Latest types, all BRAND NEW. 100
assorted, 10/-. Post If-.
HEAVY DUTY SLIDER RESISTORS.
1.250 20 A., 12/6, post 3/6. 1 Q 12 A, 8/6.
Zenith adjustable 250 4 A., 8/6, post 2/6.
PRECISION RESISTORS. | tegohm

|  watt wire wound. Ex-U.S.A.
BRAND NEW. 10/6 per dozen.

DC/AC CONVERTERS. Input 12 v,
D.C. Output 230 v. 50 ¢fs. A.C. at
135 wares. Fitted with 0-300 v. A.C.
2}in. 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. 100 watts
output. In grey metal case. BRAND
NEW. 92/6. Carr.7/6.

RADIATION METERS. Portable dose-
rate meter, containing modern type
rectangular 50 microAmp 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.
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NEW G.E.C., S.T.C. AND ""WESTALITE"’
SELENIUM RECTIFIERS. Largest L.T.
range In Gt. Britain. ONLY Makers’
LATEST GOODS supplled NOT Surplus,
S.T.& C. EH.T., K8/10 4/5; K8/I5 5/~; K&/459/4;
K8/50 9/10; K8/100 16/8; post 4d.

BRIDGE CONNECTED FULLWAVE.
17 v. | a. 13/4; 1.5 a, 26/6; 3 a. 30/63 4 a. 38/—;
5 a. 38/6; 6 a. 48/—; all post 9d. 33 v. | a. 22/9;
1.5 a. 45/—; 3 a, 54/—; 5 a. 68/-; all post 1/6; 54 v.
la.33/=; }.5a. 60/—; 2 a. 65/~; 3a. 74/—; Sa. $7/—;
72 v. | a. 78/—; 3 a. 95/-; Sa. 124/—; 6 a. I155/—;
100v. 1 a.61/=; 1.5a. 112/~; 2a. §06/—; 3a.134/—;
5 a. 180/-; 6 a. 220/—; all post 2/—.

BRIDGE . CONNECTED WITH 7%in.
SQUARE COOLING FINS, 17 v. 10 a. 61/-;
12.5 a. 66/-; post 2/6.

BRIDGE CONNECTED HEAVY DUTY
FUNNEL COOLED or 7iin. SQUARE
COOLING FINS., Both types, same price.
17 v. 20 a. 120/~; 30 a. 172/-; SO a. 280/-; 33 v.
6 a.89/—; 10a. 102/-;20 a. 202/6; 54 v. 6 a. 124/—;
10 a, 144/-; 72 v. 10 a. 186/—; 100 v. 10 a. 270/—;
all post 3/-.

““WESTALITE"” (BRIDGE) !2-15 v. D.C.
0.6 a. 12/—; 1.2 a. 30/~; 2 a. 32/6; 5 a. 37/6; 10 a.
64/6; 20 a. 117/6; 30 a. 171/-; 50 a. 278/—; 24 v,
1.2 a. 30/—; S a. 60/~; 10 a, 109/6; 20 a. 208/—; 36 v.
1.22.47/6; 5a.82/6; 10a. 154/6; 100 v. 1.2 a. 82/6;
2.52. 154/6; 5 a. 195/6; 10 a. 391/—; 170 v, }.25 a.
135/-; 195 v. 1.25 a. 144/6; + WAVE RECTS.
150 v. 1 a. 33/=; all post }/{6-3/6 extra, E.M.T.
Rects. 14D.134, 25/—; 36 E.H.T. 60 35/10; { mA.
AC/DC meter rects. 14/6. Post 4d.
‘“‘SALFORD’" (BRIDGE). 6 and 12 v. D.C.
la 7/5; 1.5-2a. 8/6;2.5a. 11/9; 3 a. 14/9; 45 a.
16/6; 6 2.23/6; 102.34/—; 14 2. 42/-;24 v. | a. 12/6;
1.52a.14/3;2a. 15/6;3 2.26/-;4.52.29/6;6 a.36/6;
10 a. 75/—; other sizes. Post, under £1 add 1/-, over
£ add 1/6.

Suitable Transformers from 14/-,

Wholesale and Retail

T. W. PEARCE

66 Great Percy St., London, W.C.I|
Off Pentonville Road,
Between King's Cross and Angel

Post 1/6.

Scores of Servicing
Engineers

Save Time and Money
with A A Benders

So can you

This UNIQUE BENDER

Quickly and Accurately Forms

Angles, Channels, Sections, Boxes, ~Lids,
Trays, Chassis Brackets, Clamps, Clips,
Shrouds, etc.

Something quite NEW!
Type RO-20
For private research workers and small units.
This is similar in general design and finish
to the RX-20 shown above. but is lighter
and less expensive.

For 6 page Folder write to:—

A. A. TOOLS (w)

197a Whiteacre Rd., Ashton-u-Lyne

5,000V, INSULATION TESTERS
- = Output  voltage ©
5,000 v. A.C. or D.C.
continuously variabls
from zero.
Output current 5 milli
amp max. for D.C. I
milliamp max, for A.C
Voltageindicator mete
for both A.C, and D.C
Voltage reading drop
to zero and Magic Ey
5,000v Insnlation Testers  closes,
Voltage indication” by Magic Eye.
Power supply 200-250 A.C.
Dimensions I8 x 18 x 13in. Weight 30Ib
Made for flash testing and for the measurement
of the breakdown voltage of electrical com
ponents and insulation. A spring-loaded switct
is fitted in the test prod which keeps the 200
250 v. supply switched off. Original cost £75
Our price brand new in fitted transit case £24
LIMITED QUANTITY ONLY
Tape Recorder or Gram Unit cases size 16in
x 18}in. x 14}in. Walnut 35/~ each, carriage 5/-
G.45 16 mm. Cine Cameras with magazine,
ex Govt., /3.5 lens, £4 each, polished.
Rectifier Units. 240 v. A.C. in, 100/120 v
D.C. out. at 2.5 amps. £12/10/-. Carriage 20/-
Transformers. 210/250 v. in 275 v./0/275 v
50 mA 6.3 v. at 3a CT 17/6. 0-200-220-240 v. 5C
cycles in, out 250-0-250 v. 250 m. 0.4-6.3 v. at -
amps, 0.4-6.3 v. at 4 amps, 0.4-6.3 v. at 3 amps
0.4-6.3 v. at 3.5 amps, 37/6.
Pots. 1K, 2.5K, 10K, 40K, 2HEG 4/- each. Post 9d
Tygan fret 2/~ sq. ft.
Transformers Step Down
200/250 v. in 30 v. out 100 watts 17/6, post 2/-
200/250 v. in 110 v. out 100 watts 17/6, post 2/-
Voltage Regulators 230 v. 150 w, by Selec. 15/
Earphones and Mics §/- set.
CARBON HAND MIKES 2/6.
Meters 0.35 mA 10/-; 0.5 mA 10/-.

HARRINGAY SUPPLIES
345 HORNSEY ROAD, N.I19 ARC 410

TECHNICALLY TRAINED

iCS

BY

IN RADIO ,TELEVISION AND
ELECTRONICS ENGINEERING

Opportunities in Radio Engineering and allied professions await
1 CS Courses open 2 new world to the

the | CS trained man.
keen student. .

RADIO AND TELEVISION ENGINEERING; RADIO
AND TV SERVICING; ELECTRONICS; COMPUTORS

AND DATA PROCESSING, etc.

1 CS Courses give very real help to the man setting up his own
business or facing a technical career in the radio industry.

Examination Courses for:—British Institution of Radio Engineers,
City & Guilds Telecom. Tech., C. & G. Radio Servicing-(R.T.E.B.)

& C. & G. Radio Amateurs.

LEARN-AS-YOU-BUILD PRACTICAL RADIO COURSE
Build your own 4-valve TRF and 5-valve superhet radio receciver,
Signal Generator and High-quality Multi-tester,

ICS COUPON TODAY
le brings the FREE | CS Prospectus containing full particulars
of 1 CS courses in Radio, Television and Electronics.

FILL IN AND POST THIS

nternational

INTERNATIONAL
CORRESPONDENCE

SCHoOLS

... A WHOLE WORLD |}

OF KNOWLEDGE for | occuPATION

the KEEN STUDENT |_ __

Correspondence Schools,

| (Dept. 222P,) Intertext House, Parkgate
Road, London, S. W.1!

The COMPLETE introduction to the theory
and applications of f.m.

Principles ' of
Frequency Modulation
by B. S. Camies

This book is intended primarily for students
radio engineers and radio amateurs, and give:
in concise form and logical sequence a com.
prehensive account of the fundamentals o
frequency modulation and its applications
Unlike most books on frequency modulation,
which tend to concentrate on f.m. receivers.
it also covers f.m. in transmitters, and the
use of f.m. in microwave links, in radar, ir
telegraphy, and in facsimile transmission
Throughout the book, many numerical ex:
amples show how simple design calculation:
may be performed and illustrate the practica
magnitude of quantities.

2ls net by post 2Is i0d

from leading booksellers

Published for “Wireless World’* by
1liffe & Sons Ltd.
{ DORSET HOUSE, STAMFORD ST., LONDON, S.E.!
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OSCILLOSCOPE
A.C. MAINS 200-250 VOLTS

SIMPLIFIED SERVICING
PROBLEMS WHEN USING
THE

‘TESTGEAR’ SCOPE
3in. D.C. OSCILLOSCOPE

Engineered to precision standards, this high-grade
Iostrument is made available at the lowest
possible price, incorporating the essential featurcs
usually ated with luxury ents.
This *SCOPE? will appeal particularly to Service
Engineers and Amateurs. A high gain, extremely
stable differential Y-Amplifier (30 mV/C.3t.).
Provides ample sensitivity with A.C. or D.C.
inputs. Especially suitable for t of i i i where
maintenance of D.C. levels is of paramount importance. Push-pull X amplifier; Fly-back
suppression; Internal Time-base Bcan Waveform available for external use; pulse
output available for checking T.V. Line O/P Transformers, etc.; Provision for external
X I/P and CRT. Brightness Modulation. 8ize 10in. high, 6{in. wide, 9in. deep. Wgt.
114ibs. £15.15-0 plus P. & P. /6, or 30/~ deposit, plus P &. P. 7/6 and 12 monthly
payments of 28/6.
FULL 12 MONTHS' GUARANTEE INCLUDING VALVES AND TUBE

mG12

ALIGNMENT ANALYSER TYPE

A.C. MAINS, 200/250 volts. Provides:—
“WOBBULATOR” (SWEPT FREQUENCY)
OPERATION, for FM/TV alignemt linear
frequency sweep up to 12 mc/s.
400 kc/s.—80 mc/s. CAPACITANCE
MEASUREMENT. Two ranges provided
0—60 pf and 0—120 pf, S8PECIAL FACILI-
TY enables true resonant frequency of any
tuned cct, I.F, transformer etc. to be rapidly
determined. Cash price £8.19.6 and 5/-
P. & P. H.P. terms, 25/- deposit and &/-
P. & P. and 6 monthly payments of 21/8.

SIGNAL GENERATOR

Covering 100 Ke/s-100 Mc/s. on fundamen-
tals and 100 Mefs. to 2300 Me/s. on harmonica.
Metal case 10in. x 6% in. X SHn. grey ham-
mer flnish. Incor three
valves and Metal Rectifier. A.C. Mains 200/
250 v. Imternal Modulation of 400 c.p.s.
to a depth of 30%. Modulated or unmod-
ulated R.F., output continuously variable
100 milllvolts C.W. and meod. switch, vari-
able A.F. output. Incorporating magic-eye
as output indicator. Accuracy plus or minus
0o,

B

Or 25/- deposit and 6 monthly payments of 21/6

Post & Packing §/- extra.
SIGNAL GENERATOR

Coverage 120 Kcfs—230 Kcfs., 300 Kjes.—
900 Kcfs., 900 Kcfs.—2.75 Kefs., 2.75 Mc/s.
—8.5 Mc/s., 8 Mc/s.—28 Mc/s., 16 Mc/a.—056
Mc/fs., 24 Me/s.—84 Mc/s. Metal case 10in. X
6%in. X 44in. Bize of scale 6fin. x 3}in. 2
valves and rectifier A.C. mains 230-250 v.
Internal moduiation of 400 c.p.s. to a depth of
30 per cent. modulated or unmodulated R.F.,
Output contlnuously variable 100 millivolts
C.W. and mod-switch variable A.F. output
and moving coil output meter. Grey hammer

finish case and white panel. £4/19/6

Accuracy plus or minus 2%.

SIGNAL & PATTERN
GENERATOR
£6/19 /6 P'n7- P.

Or 25/- deposit. P. & P. 5/- and 6 monthly
payments of 21/6.

Coverage 7.6 Mc/s.-210 Mc/s. in five bands,
all on fundamentals., slow motion tuning audio
output. 8 vertical and horizontal bars, log-
ging scale. In grey hammer finished case with
carrylng handle, Aceuracy $1% A.C. mains

Or 25/~ deposit and 4 monthly
payments 21/6. P. & I’. 5/- extra.

4-speed plays 10 records 12in., 10In., or 7in. at 16, 33,

45 or 78 r.p.m. Intermixes 7in., 10in. and 12In. records

of the same speed. Has manual play position ; colour

brown. Dimensions: 12¢in. x 104in. Space required

above baseboard 4jin., below baseboard 2¥n. Fitted

;’vith Il‘:ul.l-Fi turnover crystal head. £6.19.6 Plus 5/-
. & P.

STEREO HEAD £7.19.6 Plus§/-P. & P.

F.M. TUNER UNIT

Coverage 88—100 Mcfs

1/

Permeability tuned by famous German Manufacturer.
Complete with KCC85. 8ize 4in. X 2in. X 2in.
Circuit diagram

257- pureris free with unit.

PLAYER CABINET

Finished in 2-tone leatherette, wiil takc B.B.R. UAS,
with room for amplifier and 7in. Xx 4in. speaker.
Overall size 15¢in. x 13}in. x 9iin.

Bimilar to the above in POLISHED WALNUT, will
take Collaro.

3976 rus-rocr

CHANNEL TUNER

‘Wil tune to all Band I and Band III stations. BRAND NEW by famous manufacturer.
Complete with P.C.C. 84 and P.C.F. 80 valves (in series) LF. 16-19 or 33-38, Also
can be modified as an aerial convertor (instructions supplied). 22 /6
Complete with knobs, Plus 3/6 P. & P.

HEATER TRANSFORMER to suit the above, 200-250 v., 6/- Plus 1/6 P. & P.

10.7 Mo/s. L.F. and Discriminator Coil 2/8 pair.
PUSH.-

8 WATT SUY0 AMPLIFIER

COMPLETE WITH CRYSTAL MIKE AND 8in
LOUDSPEAKER

A.C. mainf 200/250 v. Bize 10jin. X Gfin. x
2tin. Incorporating 6 valves, H.F. pen., 2 triodes,
2 output pens, and rectifier. For use with all,
makes and types of pick-up and mike. Negative
feed-back. Two inputs, mike and gram., and
controls for same, Separate controls for Bass
and Treble liit. Response flat from 40 cycies to
15 Kc/s, 2 db: 4 db. down at 20 Kc/s. Output
8 watts at 5%, total distortion. Nolse level 40 db
down, all hum. Output transformer tapped for
3 and 15 ohm speech coils. For use with 8td. or
L.P. recorda, musical instruments such as Guitars,

ete.
€419 86 rursr s

Or £1 deposit, plus P. & P, 7/6 and 4 monthly payments of 23/~

6 watt PUSH-PULL
AMPLIFIER

A.C. mains 220/250 v.incorporating 4 valves and metal rectifier, 2 inputs, high and low,
and controls for samg. Separate controls for Bass and Treble lift. Size of chassis

1lin. x 4}fin. X 2}in.
5976

P. & P. 5/
Plus

AC/DC POCKET MULTI-METER KIT

C 2in. moving coil meter, scale cali~
brated in A.C./D.C. volts, chms and milliamps.
Voltage range A.C./D.C. 0-50, 0-100, 0-250, 0-500.
Milliamps. 0-10, 0-100. Ohms range, 0-10,000
Front panel, range switch, wire-wound pot
(for ohms zero setting), toggle switch, resistors
and rectifier. Basic movement, 2mA. In grey
bammer finish case.

1 9 /6 Plus Built and tested
P. & P. 1/6. /8 extra
polnt-to-point wirlog diagram ]/~ free with kit.

2-TRANSISTOR POCKET RADIO

Plus Germanium diode, fully tuneable over medium and long waves. Slze 33in. x
4in. X 1}in. Complete set of to i case, 2 transistors and earplece
(less batteries), Polnt to point wiring di;gmm 1/8. (Frec with kit).
us

P. & P. 1/6.

PUSH-PULL OUTPUT STAGE
Inclusive of iransistors with input and output transformers to match 3 ohm speech
coll, suitable for use with the above kit. Complete kit of parts including transistors.
Point to point wiring diagram 1/6. (Free with kit.).

1 9/ 6 - arll"fllle.

MAINS TRANSFORMERS

Al with tapped primaries 200-250 volts.
0-160, 180, 200 v., 80 ma. 8.8 v, 2 amps, 10/6. 820-0-330 v. 75 ma., 6.3 v.,2.5 amp.,
8 v..9 amp., 10/6. 280-0-280, 80 ma., 6.3 v., 9 amp., 8.9 v., 1 amp., 10/6. Postage
and packing on the sbove 8/,

RADIO AND T.V. COMPONENTS (ACTON) LTD.

23, ACTON HIGH STREET, LONDON, W3

GOODS NOT DESPATCHED OUTSIDE U.K. ALL ENQUIRIES S.A.E.
TERMS OF BUSINESS C.W.O.
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TEST
EQUIPMENT

TF144F STANDARD SIGNAL GENERATOR. FKrequency
range 85 Kc/s 10 25 Mc/s in 8 bands. Qutput 1 pvital v.
in 5 runges. Modulation 0-70%, 400 cydﬂn Extcnul
modulution facilities and i
with mains lead, dummy aerial and fall mstruchnus £35

OUTPUT METER AF No. 1. (CT44 eq.). A modern Sin.
scale instrument of 11 ranges (200 uW 6 W F.8.D.).
Matching 11 impedances from 2.5 to 20K ohms. Hamnmered
finish panel and sealed ruggedised case. £18/10/-.

BEAT FREQUENCY OSCILLATOR. Furzehill No. 5.
Range 0-10 Ke/s 2 watts into 10 or 600 ohms. This is a
superior instrument to earlier models and is supplied in
excelleny condition. £]12.

ELLIOTT VOLTMETER. A high grade 8in. mirror scale
voltmeter, ¥.8.D. 30 v. 4 0.9%. Complete with leather
case and checked for accuracy before despatch. £7/5/-.

PRECISION POTENTIOMETERS. Colvern cam corrected
wire wound potentiometers. 8K or 50K, 4in. dia. Ex
equipment but very little used. Ideal for briiges and
precision voltage dividers. 15/< each.

COMPONENTS Radio Control: 1 mH toroidal filter chokes
8.T.C. very high Q ‘‘ierrite” ring mited for tuned audio
ﬂ ter li for multi-ch. 1 R.C., etc. 3/- each.

TRANSPORMER SPECIAL. Pri. 0-110-200, 220, 240,

50c.p.s.,Bec. 24 v. C.T., 3 amps., 95 volt 3 times at 0.1 amp.

200 v., 60 m/a. Many applications, e.g., 100 watt auto. or
harger. Double screened and potted. 12/6 each.

Trade enquiries welcome
Lists on request with S.A.E.
Portland Pays Postage and Packing
Terms C.W.0. '

PORTLAND ELECTRONICS

20 PORTLAND PLACE
STALYBRIDGE
Nr. MANCHESTER  STA. 2148

CLEAN AND SILENT

D.C... AC

UP TO 100 WATTS OB T 10
WITH THE NEW

NO MOVING PARTS
FREQUENCY CONTROL case. Ideal for schools 20/- ea. (p.p. 3/6). SEALED
Manufactured by

RADIO MAILING LIMITED

ONDON, S.W.
STUDLAND HALL, STUDLAND 8TREET, | | caiiers o 45 HIGH STRERT, ORPINGTON, KENT
LONDO! .8. Te s.: Streatham 6165 and Orpington 31066

SERVO AND ELECTRONIC SALES LTD.

COMMUNICATIONS RECEIVERS. Type R206, 50Kcfs-
30Me/s in 9 ranges. Malns or batt. optn., £20. Tvpe R107,
1.2:17.5Mc/a in 3 ranges. Mains or batt. optn., £8. MAINS/
BATTERY POWER UNIT L332. 12 v. D.C. or 110-250 v.
A.C.In., 126 v. 2 A, 250 v. 76 mA. D.C. out. 19in. rack
mounting. With circuit 37/ ea. (p.p. 5/-). MAINS
POWER UNIT L204. }15 or 240 v. A.C.in., 130 v. 35 mA.
D.C.und 6.1 v. A.C.2 A. out. In carrying case 35/ (p.p.
E.H.T. TOP QUALITY COMPONENTS. TRANS-
. A.C. to 8.6 Kv. 3 mA. herm. sealwl,
55/- (p.p. 3/6). E.H.T. CAPACITORS. T.C.C. Visconol
0.02 uF 11 Kv., 12/8 (p.p. 2/6). 0.1 uF., 11 Kv., 17/8
{p.p. 3/6) COLVERN HELICAL POTENTIOMETERS
CLR 2501. 50K., 55/- (p.p. 1/6). TRANSFORMER, 230 v.
A.C.to 12 v. 0.4 A. twice, herm. sld., 20/- (p.p. 2/-).

FELGATE ELECTRONIC | | 55 5is Shiathos 820 ol =iz
INVERTER

10Kefs, 25/« (p.p. 1/6). CAPACITANCE/RESISTANCE
PLUG-IN UNITS. 2 rea. arms, 1-4,332 ohma, 2 cap. arms
0.001-4.332 uF with data sheﬂ. 17/6 (p. 16) WHEAT-
STONE BRIDGES. 0-200 obms with 2. 5 mA. galvo.
in teak box 30/- (p.p. 7/'!) DRAYTON RQ GEARED
MOTORS 37 R.P.M. 230 v. A.C. 75/- (p.p. 4/-). BIGH
FREQUENCY MOTOR ALTERNATOR SETS In. 415 v.
50¢c.p.a.,3 ph.,6 h.p.,out. 200 v. 1,100 c.p.s. 1 ph.,3 Kv/A
£72/10 c.p. Another, in. 80 v. D.C., out. 30 v. 2,000
c.p.8., 630 w. 170/~ (carr. 20/-). Another, in. 230 v., 50
c.p.s., 1 ph., out. 280 v. 400 c.p.s., 1 ph., 680 w. plus 200 v
400 c.p.s. 280 w. £48/10 c.p. RECTIFIER UNITS In.
200-250 v, A.C., out, 12 plus 12 v. D.C..3 A. 92/8 (carr.
7/6). SMOOTHING UNITS for use with this item 37/6
(carr. 10{-). Both units 19in. rack mtg. POWER UNITS
TYPE 3. Im. 200-250 v. A.C., 220 v. 100 mA. D.C. and
8.3 v. 4 A. A.C. out., with volt- and ammeters, for use
with R 1132A RX, §0/- (carr. 10/-). INDICATOR UNIT
APW 9922A. 1-VCRY7, 3-VR91, 2-VRS4, 1-CVI1285,
1-VT61, mu-metal shield, focus and brill. controls, 8 pots.,
ideal for ‘scope conversion or C.R.T. display unit. New
wlt.h circuit 37/8 (carr. 5/-). TELCON TYPE 53C CHASSIS
OCKETS, new, 10/~ doz. (p.p. 2/6). 100/~
(p p 718). £3O per 1,000 c.p. NITROGOL CAPACITORS
0 v. wkg., 1 2/3 (p.p. 1/-). 2uF, l%/B(IH) l/)
CAM-COBBECTED ‘POTENTIOMETERS. CLR 8302
35/~ (p.p. 35/-). MINIATURE MERCUR! SWITGHES
s.p.c.o. 4/~ (p.p. 6d.). CARPENTER POLARIZED RE-
LAYS, each-side-stable type, 100 ohm (3,200T) plus 145
ohm (2,000T), operate at 0.25 v. 2.2 mA. 27/6 (p.p. 1/-)
DEMONSTRATION GALVO MOVEMENTS, 250-0-250
microamps, Bin. dia. scale, mbustly constructed, not in

RELAYS, S.T.C. TYPE 4186ED, 17/6 (p-p- 1/-). TRANS-
MITTER-RECEIVERS TYPE TR1986. 124.5-156 Mc/s less
crystals, epte. with all valves, £8/15 (carr. 5{-). 500 V
BRIDGE MEGGERS completely guaranteed and recon-
ditioned £2] (carr. 7/6). Post orders to:—

HOPTON PARAII‘)E STREATIHAM HIGH ROAD,

Terms: Nett C.W.0. or monthly approved accounts

BLANK CHASSIS

Precision made in our own works from commercial quality half-
hard aluminium of 16 s.w.g. (1/16in.) thickness, these chassis go all
over the world (they even go off it—in rockets!).

Same day service for ANY SIZE, to nearest {/l6in, and up to |7in.
long and 4in. deep, of straightforward two, three or four-sided
chassis. Orders for specials dealt with prompdy when accompanied
by ‘clear instructions or drawings.

SOLDERED CORNERS
While these chassis, owing to their thickness, hardness and efficient
foldlng, will carry components of considerable weight and normally
require no corner strengthening, we can do this if required by a
special soldering technique at 6d. extra for each corner.

FLANGES
{in., §in. or }in. flanges (inside or outside) éd. extra for each bend.
PRICE GUIDE (normal chassis only)

Work out total area of material required, including waste, and
refer to table below:
176 sq. in. 8/-

208 sq. in. 9/-
240 sq. in. 10/~
272 sq. in. - and pro rata
Post /6 Post 1/9
Discount for quantities. Trade enquiries invited,
Spray finishing arranged for quantities of 25 or over.

PANELS
The same material can be supplied for panels, screens, etc. Any
size up to 3ft. at 4/6 sq. ft. (sq. in. x §) Post, up to 72 5q. in. 9d., 108 sq.
in, 1/3, 144 sq. in. 1/6, 432 5q. in. 1/9, 576 sq. in. 2/-.

304 sq. in. 12/-
336 sq.in.  13/-
368 sq. in. 14/-

287/269 EDGWARE ROAD, LONDON, W.2
Telephone: PAD 5891/7595

ELECTRONIC COMPONENT DISTRIBUTORS FOR OVER 25 YEARS

K

Bl i o d

TAPE  RECORDER & HI-R  AUDIO  SPECIALISTS

SAVE UP TO 50%!!!

Due to entire purchase of Wholesalers
Stock, we are able to offer the following
at greatly reduced prices:—

Stereo and Monaural Pick-Ups, BJ
Arms 45/- each, WISFS Speakers

£12/10/-, Super 12 CS/AL £lII,
WI2FS £7/10/-, 10in. Bronze FSB
£7, 8in. FS/AL £5, 8in. CS/AL

£4/I5/ 8in. Super 8 £4, Super 8
FS £4/I5/, Super 3 £4/17/6.

Many other Bargains in Amplifiers, FM
Tuners, Speaker Cabinets, Tape Decks and
Tape Recorder Accessories, etc.

ALL ITEMS ARE NEW AND CARRY FULL
GUARANTEE SEND FOR FREE LISTS

LEE ELECTRONICS

PAD 5521 400 EDGWARE ROAD, W.2
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ETCH-YOUR-OWN PRINTED CIRCUIT KITS
Each kit 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.

AN EXCEPTIONAL OPPORTUNITY
for gmall laboratories, schools, and ab initio experimenters to participate
in the advantages of one of the largest production contracts ever placed
in Europe for
Brand New, Individually Tested, Fully Guaranteed,
LOW-VOLTAGE, HALOGEN-QUENCHED, GEIGER-MUELLER TUBES

Working voltage 400-450. Highly sensitive. Effective length 11.8 cm.
Background count 90/minute. Response 30,000 counts/minute. 80 volt
plateau. Standard British 4 pin base, stainless iron electrode.

Ideal for basic experimentation and instructional demonstration
Circuits of simple all transistor and conventional valve counter circuits

supplied on request with each tube. 2 5 ,
= POST FREE

F. and S. Proops, together with Shop, Office and Warehouse
Staff, send hearty Christmas Greetings to all professional,
industrial, and “civilian” customers—old and new—at home
and overseas—and look forward to providing them during
1960 with “‘the pick of the surplus at real surplus prices”.

TERRIFIC SNIPS
COSSOR DOUBLE BEAM SCOPE

Type 339. 10 Range timebase 6 c/s to 250 kcfs.

Y Amplifier response 20 ¢/s to 10 Mc/s (—6 db).

X Amplifier response 20 c/s to 100 kc/s. .

1st class used condition, guaranteed in working order,

£ I 5 plus £\ carriage
Type 52A SIGNAL GENERATOR

7 valves, 4 bands, 5-50 Mc/s, C.W., Mod. 400 c/s, or External pulse.
For 230v. mains.

RF output VITVM monitored, 1uv to 100- mV, then through S-step
attenuator and microvolt vernier to 70 or 100 ohm matching pad.
Complete” with Calibration Charts, handbook and dummy antenna.

BRAND NEW £ I 0 plus 10/- carriage
WI1191 WAVEMETER

Admiralty eterodyne frequency meter functioning similar to BC 22]-—
beating VFO against xtal OSC harmonics—but a 2nd xtal position in
this set gives any chosen spot frequency according to xtal fitted. Optional
Mod or CW output. Precision 2-speed dial, calibration book in lid of
neat metal case. Runge up to 20 Mc/s in switched bands. Used, but in

good order,
£4o l 0-0 plus 15/~ carriage

>
)

S,

U.S. ARMY AIR FORCE Type C.I AUTOPILOT
D.C. GYROSCOPE & SERVO MOTOR UNIT

Proops Bros offer the special release of this robust, high-quality, precision
equipment made by Minneapolis-Honeywell--the only D.C. units
available. Undoubtedly the finest gyro and the most readily adaptable
servo unit available; facilities include spur gear or cable drum drive,
remotely operated built-in electric clutches and solenoid drum brakes.
and remote indication of any movement from datum position.

Gyroscope

Beautifully engineered, high torque, precision gyro, totally enclosed and
superbly mounted in sealed light-alloy die cast housing about 8% inches
cube, with four rubber mounting feet.

The gyro travels in cork-lined gimbal arms that provide automatic
precession correction and carry sensitive wipers over the resistance tracks
of large diameter desynn type transmitting potentiometers to provide
signals corresponding to the magnitude of the deviation. Mercury tilt
switches provide automatic erection.

Servo Unit

Powerful D.C. motor coupled through a spur and bevel differential
reduction gear to a 4-inch diameter spur driving gear. This is integral
with a 3-inch diameter cable driving drum that has a spiral cable groove
giving 4 wrapping turns, so providing left and right traverse on rotation.
The gearing incorporates two powerful solenoid clutches acting on either
side of the differential for right and left drive, and these mechanically
disengage their corresponding brake on the driving side so that the cable
drum is rigidly locked in position immediately the clutch solenoid is
de-energised. Conversely, the cable drum is in ‘“‘neutral” and free to
rotate in either direction (with the motor still running) if the brake
solenoids are independently de-energised—or if the whole unit is switched

off.

The driving spur gear and cable drum carrles the wiper arm of a 3-inch
diameter potentiometer, thus very accurate remote indication of travel
can be obtained by connecting a desynn type indicator to the points
provided—being electrically independent, the indicating circuit can
function when the servo is out of use.

Nominally for 26 volt operation, but operates well at 12 volts (the motor
pr06vic;es quite large drum torque and tg: clutch solenoids pull in sharply
at 6v.).

The unit is assembled on a sturdy die cast light alloy frame with flat

‘base and protective cover, size 10 X 6. x 8 Inches overall.

BRAND NEW £10 each unit or £17.10.0 a pair

New Model—£16.0.0

Increasing and improved produc-
tion has cut size, weight and cost,

VARIABLE SPEED
HYDRAULIC GEARBOX

The specially made oil-filled
casing houses a hydraulic torque
conversion unit originally pre-
cision 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.

Basically the unit is a back-to-
back mounted, oil submerged,
variable displacement hydraulic
pump (input shaft) feeding a
reversible hydraulic motor (out-
put shaft) so that variation of
the pump displacement by
manual control gives very fine
selection of output speed from
zero up to 6Y% below input speed,
while a changeover valve in the
supply lines to the motor provides

instantaneous reverse at any speed.
Recommended input speed 500-1,000

r.p.m. maximum power l{hp.
Both shafts §in. dia. with Woodruff

key.

Tested and fully guaranteed; supplied
complete with technical data and
performance curves for the remark-
able price of £| 6 carriage
only . .. paid.
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Now ... in yourown home,

RAPIO@ = TELEVISION

LEARN

“The tralned electronics
engineer has a great
career ghead of him.”

=ELECTRONIGCS

Valuable FREE Book shows how E.M.l.

Practical Radio

Radio & Television X
Servicing

Practical Electronics

* Electronics Engineering

Automation

' Basic Practical and Theo-

Amateurs’ Exam.
R.T.E.8. Certificate

P.M.G Certificate

*NO PASS—NO Fee’

We definitely Guarantee
NO PASS—NO FEE

Full details of the Courses. Practical

retic Courses for begin- Equipment, convenient monthly pay- | NAME

ners in Radio, T.V., Elec- ments, our Employment and Advisory

tronics, etc, Depts. and much other helpful infor- ADDRESS &
A.M.Brit.LR.E. mation is given in our Guide to [ APDRESS ..
City & Guilds Radio Careers in Electronics.

your copy today There is no obliga-
tion and the book will be sent to vou
quite free of charge

EN. /] INSTITUTES

Q
SCHOOL OF ELECTRONICS

The Specialist Electronics Divislon of the Beritish lnstitute of Engineering Technology

(Dept. SE/22) COLLEGE HOUSE, 29-31 WRIGHT'S LANE W ENSINGTON. LONDON. W 3.

Institutes School of Electronics can train you for today’s I
wonderful opportunities

Radio, Television and Electronics provide a new and exciting field of opportunity for the trained
man—high pay, fascinating work, a prosperous future—or if you prefer it—independence in your
own business. And, if you are trained at home by E.M.I. Institutes School of Electronics, you will
be in the hands of specialists who know just what is needed and the quickest way tgviet you ready for
one of the ever-growing number of fine jobs open to trained electronics-men. cther you are

complete beginner or an advanced student with an examination in mind, E.M.I. Institutes School
of Blectronics has a Course exactly suited to your meeds—with or withour practical equipment—
from electricity and magnetiSm to automation rechniaues

FREE BOOK - POST NOW !

g >

A Please send me a free copy of your “ Guide to
) Careers in Electronics”

Write foy g -

B iubtee or Exam of tuterest . ...

LOCKWOOD

ENCLOSURES
Used by every Broadcasting &
Television Authority in the
British isles and Eire
for High Quality Monitoring.
LOCKWOOD & GO. (Woodworkers) LTD.
LOWLANDS ROAD HARROW. MIDDX.

TOOLS

Prompt deliveries to all parts of the country
Selecta 2-Speed {in. Electric Drill, nett £8/4/6
(list £10/19/6). Selecta Homemaster, nett
£10/17/6 (list £14/10/0). Belle Jig Saws, nete 35/=
(list 46/9). Black & Decker D.500, nett £5/11/6
(list £6/19/6). Selecta Flexible Drive with collet
chuck, fie all drills, £2/13/3 (£3/11/0). 50,000
Hand Tools always in stock. Send for Catalogue.
K.E.P. PRODUCTS LTD.
ASHMEAD ROAD, LONDON, S.E.8,

MALVYN ENGINEERING WORKS
——Bnginesrs /o the Radéo and Electronic [ndusiriss—mme
Manufacturers of : Chassis, Small
Pressings, Machined Components,
Wiring and Mechanical Assemblies,
to specification.
Smgle ons Production Quantitios

7, GURRIE STREET, HERTFORD, HERTS

Telephone : Hertford 2264

ODDIE FASTENERS

Pat, 507249

.

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

Hlustrated brochure and other information
will gladly be sent on request
DEPT, "w.w."

§e9:x sragdury & CuliLla., Suythampton

Tel: 55883 Cables: Fasteners, Southampton

COPPER WIRE

ENAMELLED, TINNED, LITZ,
COTTON AND SILK COVERED

RESISTANCE WIRES
EUREKA-CONSTANTAN

Most Gauges Available

YOU are invited to apply for
a copy of our illustrated brochure
and price list which gives full
details of our wide range of

NICKEL-CHROME MANGANIN
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

POST RADIO SUPPLIES

33 Bourne Gardens, London, E.4
Phone: ClLlssold 4688

QUARTZ CRYSTAL UNITS

which are renowned for their

Accuracy & Reliability
THE QUARTZ CRYSTAL CO. LTD.

Q.C.C. Woarks,
Wellington Crescent,
New Malden, Surrey.

Telephones :
MALden 0334 & 2988
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Brand new, indi- | 518} -
vidually checked | P83
and guaranteed | [T -
QP2I..
KF35......... §/-
KT3l......... 8-
KT33C . 7=
KTé6... . T8
KT241 ...... 9/~
KTWé3 ... 6/6
L30 ... ... 4)-
MH4 ........ 4)—
MH40 . 6/6
MH4| . 6/6
ML4 ... 4)-
MLé ... . 6/-
MS/PEN ... 6/-
MS/PENB... 6/-
MS/PEN/T  6/-
N34 ... 8/~
NRI5A . 3=
NRé1 ...... 7/-
NT37 _15/-
(4033A)... 14/- . |o/_
oD3. . 6/- VCRX258 (with
0Z4 i 5/ scanning coil) ...
OZ4A o B= 45/-
P61 oo 2/6 3 N
PCCB4 ...... 8/-| VR105/30 .. e
PCC85 . 8/-| VRI50/30 ... 3A/1481
PEN2S - 46| vSIIO ... 3)/170/E
PEN46 ...... 5/6 | VT25.... 3J192/E
PEN6S ..... 6/6 23AB
PENI4) .. 4f- 3\23\2'5‘
i ¢
.. 6 KR3 .
HP4101. PENDD/ VX711 /
KBC32 ...... §/- 1360 ..... 9/6 WLAI7A . |5/—
AND MANY OTHERS IN STOCK
All U.K. orders below 10/- P. & P. I/-; over 10/-, 1/6; orders over £2 P. & P. free. C.O.D. 2/- extra. Overseas postage extra at cost.
BRAND NEW ORIGINAL SPARE PARTS DRIVER TRANSFORMERS. Primary 500 Signal Generator Type TS.I4/AP. 3,200
FOR AR88 RECEIVERS. 1

TUNING MECHANISM.
post free.

P]ease write your other requirements.

Complete set of strong aerial rods (Ameri-
can). Screw-in type MP49, 50, 51, 52, 53,
total length 15ft. 10in., top diameter 0.615in.,
bottom diameter 0.185in. together with
matched aerial base.  MP37 with ceramic
insulator, ideal for car or roof insulation,
£2/10/-, post free.

TRANSCEIVERS 68T 3-5 mc/s. together
with aerial rods, microphones, H.R. headphones,
Key in full working order, £6/15/-. P. & P. 5/-.

FAMOUS U.S.A. FIELD TELEPHONES
in canvas or leather case, type EEB £9 per pair
post free.

I.F. TRANSFORMERS. 4-5 Mc/s. American
made in black crackle finish housing, 6/-.

&P. /-

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.

AVOMINORS in leather case with leads
fully tested and ' guaranteed, wirh batteries.
AC/DC volt ranges, 500 v., £3II9/6 as above,
but to 1,000 v., £4/19/6. P. & P., 2/6 on each.

VARIOMETERS for W/S No. I9 Fully tested
and working 12/6. P. & P. 2/6.

BLOCK CONDENSERS. 0.! mfd. 12,000
v. D.C. test 12/-. 0.0044 mfd. 20,000 v. D.C.
test 8/-. 0.5 mfd. 8,000 v. D.C. test 8/-. 7.5 mfd.
400 v. D.C. test 3/-.

ELECTROLYTIC CAN TYPE. 250 mfd.,
12 v. D.C. VKG 2/6. 150 mfd., 25 v. D.C. VKG
2/6. 848 mfd. (Block), 450 v. D.C. VKG 3/6.

FILAMENT TRANSFORMERS. Primary
0-190-210-230-250 v., 50 ¢fs. Sec. |.2.5v. C.T.
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 cfs. ~Sec. I. 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. 50460 ¢fs.
67 vj]amps. Sec. |. 6'3 v, |-6 amps, 2. 6.3 v.CT
3amps. 3. 6.3 v. CT 3 amps. 4.6.3 v. CT 3 amps.
£1/12f-. P. & P, §/)-.

(Gear), £2/10/-

ohms imp. Sec. to match two 805 in push-pull
£1/7/6. P. & P.5/-.

TRANSFORMERS. Relay supply. Primary
230 v. Sec. 0-27/29/31 v. at 0.5 amps., 15/
P. & P. 5/-.

ROTARY TRANSFORMERS. 171  watt
[2 v. input. 1,600 v. 100 mA. output, 30/-.
P. & P. 7/6.

MARCONI SIGNAL GENERATOR.

TF144G 85 kcfs., 25 Mc/s.
standard. £70, delivered free.

COMPLETE SET OF STRONG AERIAL
RODS (American). Screw-in type MP49, 50,
51, 52, 53, total length 15ft. 10in., top diameter
0.615in., bottom diameter 0.185in. together
with matched aerial base. MP37 with ceramic
insulator, ideal car or roof insulation
£2/10/-, post free.

TELESCOPIC AERIAL MASTS. 7 sections,
total |l yards. Immediate erection £4/10/-
each of £8 per pair. Post free.

LIGHT HEADGEAR ASSEMBLY. |deal
for mobile use. Headphone 600 ohms, carbon
microphone, 18/-. P. & P. 3/-,

AR88D and LF. Receivers, completely
overhauled and tuned, £60 and £57/10/- respec-
tiv;l)’. Completely rebuilt with P.V.C. wiring
£85.

Modulation Transformers (U.S.A., Collins)
primary imp. 6,000 ohms. C.T., secondary
6,000 ohms, 20 W., 9/6 each, post free.

Mlcrophone Transformers.
30 or 250 ohms.
. 1/6.

Made up to new

for

Balance input
U.S.A. manufacture. 7/6.
P. & P

P. C. RADIO LTD.

170, GOLDHAWK RD.,
W 12 SHEpherds Bush 4745

3,370 Mcfs. Fully guaranteed, £85.

Low Resistance Headphones, brand new,
type CLR, 5/-; Balanced Armature, 7/6.
P. & P. 1/-.

?/lg Ceramic Valveholders 3/- each. P. & P.
Mains Power Supply Unit for No.
less set. Made by RCA of Canada.
A.C. Brand new, £15. P. & P. £1.

32,000 v. 50 pF.,

19 wire-
1S v,

Vacuum Condanser.
Post free.

R109 Receiver. Covering 2-8 Mc/fs. 6 v. D.C,
New and tested £4/5/-. Carriage paid.

RI09A Receiver. Covering 2-12 Mcfs. 6 v.
D.C. New and tested £5/5/-. Carriage paid.

SCR 522 TRANSMITTER (3C624) including
all valves, 22/6. P. & P., 5/-.

SCR.522 RECEIVERS (BC624) 100-156 Mc/s.
including all valves, 25/-. 5/-.

15/-.

VIBRATOR UNIT. 12 v./IB0 v. 60 mAmps.
Exceedingly well filtered and smoothed,
excellent for car radios. New. Including one
OZ4 valve and vibrator. 12/6. P. & P. 5/-,

CARBON INSET MICROPHONE. G.P.O,
type 2/6. P. & P. I/-.

URGENTLY
WANTED
Speech Amplifiers
BCél4 E or H £17.10.0
and
Junction Boxes
JB70 £i10.0.0

PERSONAL CALLERS WELCOME
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WRITE TO

BEADON GARAGE BEADON

ROAD LONDON Wé

Telephone

RiVerside 1124 and 7878

REPANCO MINI-3

A new local station pocket transistor
Radio

@ Size 5in. X 3}in. X ljin.

@ Long and Medium Wave.

@ Dual Ferrite Aerials.

@ Loudspeaker reception.

@ Regenerative RF Reflex Circuit.

Send Now! [/éd. (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

NEW BOOKS ON
RADIO & TELEVISION

World Radio Handbook by Hans

Johansen. 1960. Postage 1/- "15/6

The Radio Amateurs Handbook
A.R.R.L. Postage 1/9 32/6

Practical Transistor Receivers
Book 2 by Sinclair. Postage 8d.  7/6

Building the Amateur Radio
Station by Berens. Postage |- 24/-

Printed Circuits by Morris Moses.
Postage |/- 23/-

Microwave Data Tables by Booth.
Postage /3 27/6

Television Engineers Pocket Book
2nd Edition by Hawker. Postage 9d. 12/6

BrlmarVaIve and Tele Tube Manual
Postage 8d.  6/-

Model Radio Control by Safford Jar.
Postage |/~ 21/-

Collins Radio Dlary 1960, Postage 6d. 5/
Wireless World Diary 1960.
Postage 6d.  4/6
Quinns Radio and T.V, Diary 1960.
Postage 6d.  4/6

UNIVERSAL BOOK CO.
12 LITTLE NEWPORT STREET
LONDON ,W.C.2 (adjoining Lisle Street)

AVO

REPAIR
SERVICE

All repairs
guaranteed
12 months.
QU ICK
SERVICE.
Our Staff is
fully trained
by AVO
tests and calibration

OFFICIAL

LTD.

Final
carried out on AVO test equip-
ment. Repairs sealed with the AVO
seal—the mark of Perfection.

FARNELL INSTRUMENTS LTD.
York Road, Wetherby
Telephone :  Wetherby 26912

0-15,A F.S.D.

High sensitivity and excellent stability are
features of the ELECTRONIC TEST-
METER MODEL V.0.8.C which set a new
standard of performance in the field of high
resistance wide frequency range meter
applications.

The 40 ranges provide for measurements of
potential from 0.05 to 1,000 volts D.C. at
a maximum sensitivity of 7 meg ohms per
volt. A.C. from 0.1 to 500 volts.

D.C. current ranges commence at 0.15uA

F.S.D. and resistance ranges extead to
1,000 megohms.

For full specification write or 1elephone

75, Bellenden Road, London, S.E.IS.

Telephone: NEW X 7136

SWAN ELECTRONICS |

LOUDSPEAKER
ENCLOSURES
$ AVIES FOR

GOODMANS WESTREX WHARFEDALE
JENSEN G.E.C. W.B. B.T.H. B.B.C.
AMPLIFIER CONSOLE CABINETS
QUALITY AMPLIFIERS CHASSIS
LOUDSPEAKERS LP RECORDS
YOU CAN SEE YOUR CABINET BEING MADE IN

QUR WORKSHOPS
Open till 5.3¢
Saturdays

Demonstrations Without
Appointment

A. DAVIES & CO. (Cabinet Makers)

3 PARKHILL PLACE (off Parkhill Road),
LONDON, N.W.3, GULLIVER 5775

Few minutes walk Belsize Park Underground

BT T OIS

MULLARD “CIRCUITS

for

AUDIO AMPLIFIERS”

This latest book in stock, price 8/6 plus /-
post (U.K.).

All parts in stock for these designs In-
cluding punched chassis, printed front
panels, special switches, and transformers
by Gilson, Parmeko and Partridge, etc.
Detailed price lists of components for any
of these circuits on request with stamped
envelope please.

HOME RADIO OF MITCHAM

S Dept. W, 187 London Road, Mitcham,
§ Surrey. MIT 3282,
SUNIRGIRITEIISB SRR TR S I

STEREOSOUND 5W. AMPLIFIERS. In
polished cabinet 14} X 6 X 8ins. Weight
15lb. 12 months’ guarantee. 15Gns. P.P.
12v. DG MAGNETIC SWITCH. Cuts out on 2
amp. overload or dead short. 13/6. P.P.
12in. SPEAKER and separate 4in. tweeter in
floor stand walnut cabinet 22§><8>< 13Hn at
less than half price £6/15/-. Carr. paid.
COSSOR V.H.F./F.M. KIT. Model 701K
2%1966 P.P. List Price 815/15/0

MAKE LIGHTWEIGHT PENCIL
BIT SOLDERING IRON, 220/240v. 25w.
Indicator light in handle (list price 24/6).
Price 16/6. P.P.
SCOOTER BATTERIES. 6v. 10 A .H. Hard
rubber case. Size 5x5x l1jins. Weight 31b.
15/-. P.P. Also ideal for model use.
NEW AND BOXED COLLARO CONQUEST
4-SPEED RECORD AUTO CHANGERS.
200/250v. A.C. £6/19/8. Carriage 5/-,

OUR FAMOUS TRANSFORMERS. Input

200/250. Output tapped 3 to 30v. 2a. or
tapped 5, 11, 17v. 5a. Each 24/6. P.P.
F.W. METAL RECTIFIERS. 12/6 wvolt,

la, 7/6; 3a., 13/~; 4a., 17/8; 6a., 27/6; P.P.
FLAT TYPE H.W. RECTIFIERS. 250v. 25m/a
7/6. 60m/a, 7/6. 300m/a, 24/-. All P.P. Most
other types stocked.

TOGGLE SWITCHES DPDT 3/6.

MIGRO SWITCHES Make and Break 5/6.
MAINS TRANSFORMER AND RECTIFIER
giving 12v. 1a. D.C. Output 19/6 P.P.
NICKEL NIFE BATTERIES. 1.2 volt. 2.5
amp. Size 3x2} x lm Practically everlasting.
6/- or 3 for 16/- P.

ARMY MORSE KEYS 3/-

LIGHT WEIGHT H.R. PHONES. 11/6.

H.8. TWIST DRILLS. Set7. 4-}in. 4/-.
All itemns new and guaranteed
RELAYS. We hold large stocks. Any contact
combination and operating coil voltage

supplied from 3/-.
KEY SWITCGHES from 3/-.

Lists sent on roquest Past orders only to

MDD & RECRIGL AART

29 STATION APPROACH, SUDBURY TOWN,
WEMBLEY, MIDOX
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Touch-down!

R e T AR s

7 minutes to go!

Their sortie completed —two Javelins return-—only
two aircraft—only four men-—but it takes a large
team of technicians to get them back into the air
without delay. ;

A Javelin’s ground crew works at top speed. They can
y2arm-and refuel the aircraft and have it back on the
runway fully ser\_nced in seven mlnute's. Here, 'the AS PART OF VTEEIR SER{'ICING.
Master Radar Station takes over.Once again a technical RERE W% eies aro. hoisted mto
team . . . alr operations staff, teleprinter operators, the Javelin’s fuselage. These provide a
raaar specialists. In the R.A.F., every man counts. reserve source of electric power.

You’ll get more out of life in the _
[ r—mw«»A “ - m ]

R.z&GI @ |.I Ple F .
. l "

s 4 mE

The R.A.F. will train you for a key post and a planned career in
electronics, radio, radar or one of many other trades. For full
details, post this coupon today.

To: Royal Air Force Central Recruiting Office (WD18),
Victory House, Kingsway, London WC2

=+ 3 SE
IN SEVEN MINUTES, two nwore Javelins
are ready on the runway. From the
ALDRESS : Control Tower, it’s ... ‘All clear for
take-off, Alpha Biravo’.

NAME L i s s sttssssss s s s ssssmessssompssst o DATE OF BIRTH..mnriciiicniiin

STATE T ‘ADE PREFERENCE
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UNITED KINGDOM ATOMIC ENERGY AUTHORITY By RADAR IEEEENTISE

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. -

Technical Writers
Technical Instructors

Technical Writers are required
to draft radar equipment and
servicing manuals.

Technical Instructors are re-
quired to instruct customers’
maintenance staff.

Applicants should have a sound
knowledge of radio and radar
principles. Apply to: 6] Webber
Street, S.E.1.

Men with Services, Industrial or Commercial background of radar,
radio, television, industrial or aircraft instruments are invited to write
for further information. Training in our Instrument School will be . .
given to successful applicants. Electronic  Test  Equipment

Engineers required by an expanding
organisation for design and develop-
mentof an interesting range of special-
to-type Test Equipment, associated
with the manufacture of complex
radar and G.W. equipments, etc.

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 Please write fullest details of educa-

o .| tion and experience to the General
Electric Company Ltd. Personnel
Officer, Broad Oak Works, The
Airport, Portsmouth

Labour Manager, Chapelcross Works, Annan, Dumfriesshire,
Scotland

WANTED

TELECOMMUNICATIONS
ENGINEERS and TECHNICIANS

American communications organization opera-
ting in Libya needs experienced personnel for
operation and maintenance of 2,000 mcs.
microwave and 1,000 mcs. Troposcatter radio
systems including voice and teletype carrier
equipment. .
Qualifications:
Engineers: Minimum of HNC or
City and Guilds final
examination.
Technicians: Minimum of Intermedi-
ate City and Guilds or
equivalent.
Applicants must have minimum of three
years experience in operation and
maintenance of similar systems and
possess the personality and ability to
work in isolated locations.
Detailed particulars will be furnished to
qualified applicants. Send resume to:

HYCON-PAGE
Attn: Mr. Edson
Box 666

Tripoli, Libya

PHILIPS ELECTRICAL LTD.

(Medical X-Ray Division)

45 Nightingale Lane,
Balham, S.W.I2

ELECTRICAL TESTER

required for work on X-Ray equipment. Previous

experience in this field desirable but candidates

with O.N.C. or equivalent standard will be considered.

W ite giving full details to the Personnel Officer, at
the above address.

MULLARD SOUTHAMPTON WORKS

require a

GRADUATE ELECTRONIC ENGINEER

to work on the design of high-speed automatic test equipment.

Some experience in this field would be useful; but is not essential,

and applications for this vacancy are invited from men aged up to
about 35 years

The Companys conditions of employment will be found to be
attractive and app!'cations should be made in writing to the
Plant Personnel Officer
Mullard Southampton Works,

Milibrook Industrial Estate, Southampton
quoting the reference C.3
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SKILLED MEN!

VACANCIES
FOR
LINEMEN
DRIVERS

DISPATCH
RIDERS

DRAUGHTSMEN

DRIVER
ELECTRICIANS

RADIO
MECHANICS

TECHNICAL
STOREMEN

TELEGRAPH
MECHANICS

OPERATORS
In
THE ROYAL
SIGNALS

USE YOUR KNOWLEDGE IN A WORTHWHILE JOB

Up to £25 tax-free Bonus plus
first-rate wages for two weeks of your time

RE you in a skilled trade? Then you can
probably add a tidy sum to your income
by Jjoining the Army Emergency Reserve.
For one thing, you get pay and allowances at
full Regular Army rates whilst in camp. And
the more your skill’s worth in civilian work,
the higher your Army rank and pay. Better
still, you also get £9-£25 bonus tax-free.

For this you Just spend 14 days a year at a
camp, working on your own speciality. And
money’s not the only profit you get from that.
You get a grand refresher course, giving you a
lot of new ideas, and putting you right in touch
with the latest Army developments. And you
get a welcome break from the usual routine,
with sports. games and a great social life. For
theplaceisfullof peoplewiththesameinterests

as yourself. Don’t miss this chance! S8end off
the coupon now to: H.Q. A.E.R. (R, Sigs.)
Blacon Camp, Chester.

POST THIS OFF RIGHT AWAY!
Please send me—without obligation—the tllustra-

l ted booklet telling all about the Army Emergency

Reserve.

NAME

ADDRESS

TRADE

(WD/AER)

PYE
TELECOMMUNICATIONS
LTD.

have vacancies for

MICROWAVE
ENGINEERS

CAMBRIDGE

The wide experience of the Company in the
field of communications now includes systems
operating in the SHF Band. Extension of these
systems and other entirely new projects have
resulted in a number of vacancies. Junior and
Senior Engineers are required for the design
of Microwave Communications Systems.

Applicants should have experience in one
or more of the following:—

SYSTEM DESIGN ENGINEERING
SYSTEM MEASUREMENTS

DESIGN OF MICROWAVE COMPONENTS
DESIGN OF BROAD BAND AMPLIFIERS

Some of these posts are suitable for
ex-Engineering Apprentices, who may be
completing National Service or a regular
engagement. For those who have been
stationed in East Anglia and wish to remain
in the area, this is an excellent opportunity.

Salaries paid will be commensurate with
experience.

Applications, quoting reference A.1760/TB.
should be made in writing, giving full par-
ticulars of age, qualifications and experience,
and salary required, to:—

The Personnel Manager,
PYE TELECOMMUNICATIONS LTD,,
Ditton Works Newmarket Road
Cambridge

CAREERS IN AUTOMATION

FOR ELECTRONIC
DEVELOPMENT ENGINEERS

IF —

@® You are an Electronic Ci-cu't
Development Engineer with
qualifications in the range O.N.C.
to degree standard and previous
practical design experience.

@® You seek a challenging and pro-
gressive post concerned with the
development of industrial auto-
matic control equipment.

@® You prefer to join a prosperous
and rapidly expanding Company
in North London with world-
wide markets.

@® You can offer initiative, origi-
nality of thought and marked
design ability in return for a
substantial salary, security and
sound prospects.

@ You have the added advantage (in
the case of some of the vacancies)
of experience of pulse techniques,
servo systems or especially Tran-
sistor Circuits.

@ Alternatively you seek a post as
Installation or Test Engineer.

—then apply in confidence, stating
brief details in the first instance, to
Box No. 5737, c/o Wireless World.

BROADCAST
TELEVISION GAMERA
GCHANNELS

Applications are invited by E.M.I.
Electronics Ltd. for vacancies for Test
Engineers and Assistant Test Engin-
eers to be engaged on testing, at all
stages, newly developed television
camera channels for use on U.K. and
Overseas public networks,

This work is instructive and pro-
gressive and is part of an expanding
development and production pro-
gramme of broadcast and industrial
electronic equipment.

The positions vacant involve a basic
394 hour, 5-day week and remunera-
tion will be commensurate with
qualifications, experience and ability.

Please write, giving essential details
and quoting Ref. EL/9/3, to:

Personnel Manager
E.M.I. ELECTRONICS LTD.,
Hayes, Middlesex
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and salary expectad,

ELECTRONIC ENGINEER

with degree or equivalent, to take an important position with small Company on South
Coast. The post would quickly fead to a directorship for a man with a keen and versatile
mind, Design of Transistorised Radio circuitry, particularly marlne,'yould be a s.peciallsa-
tion. A good salary will be offered to the right Engineer. Write stating full. details career

Box No. 5073 cfo “WIRELESS WORLD"

Iy

A
EMI
Z

7

TEGHNICAL WRITERS

There are vacancies in the Technical Literature
Division of E.M.l. Electronics Ltd. at the
Hayes and Feltham development laboratories.
The work involves the preparation of tech-
nical information and maintenance instructions
for the wide range of electronic equipment
developed and manufactured by the Company,
which includes Radar Systems, Telecommuni-
cations and Electronic Data Processing
Equipment. Applicants should have had a
thorough technical training, and industrial or
Services engineering experience of present-
day electronic equipment would be an
advantage.

These posts offer a good starting salary.

Please write giving essential details and
quoting Ref. EL{57/I, to:

Personnel Manager

E.M.l. ELECTRONICS LTD.
HAYES, MIDDLESEX

DEVELOPMENT ENGINEER
(TELEVISION RECEIVERS)

required for important appointment in a
rapidly expanding organization. Highest
security and excellent prospects with ample
scope for initiative. A sound theoretical
knowledge and good practical experience are
essential.

SENIOR TEST ENGINEER

required for new works producing television
and radio transmission equipment. The
successful candidate must be capable of formu-
lating test specifications and procedures for a
variety of equipment, and directing the work
of a group of test engineers.

Applicants for the above appointments should
write to Staff Appointments, British Relay
Wireless Led.,, 1-7 Croft Street, South
Bermondsey, S.E.8.

RADIO TECHNICIANS
IN
CIVIL AVIATION

Men aged |9 or over for interesting work
providing and maintaining aeronautical tele-
communications and electronic navigational
aids at aerodromes and radio stations in the
U.K. Fundamental knowledge of radio 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
O.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.| or to
any Employment Exchange (quoting Order
No. Westminster 3552).

DRAUGHTSMEN

PLESSEY NUCLEONICS LTD.
NORTHAMPTON

(The Atomic Energy Unit of the Plessey Group)

Wish to appoint Electronic Draughtsmen in
connection with their development work in
atomic measurement and control. This work
will absorb imagination, interest, and technical
ability. A H.N.C.in electronic engineering or
equivalent qualifications, together with
experience in the design of electronic appara-
tus are desirable, but those less well qualified
will be considered. The posts offer much
scope and the remuneration is good. Appli-
cations in confidence to the Personnel Manager,
Weedon Road, Northampton

V.Z. Electrical Service

ANNOUNCE

HI-FI

and
TAPE RECORDER

Service facilities to the Trade and general
public. Quick service—estimates free.

WE CAN SUPPLY
WITHIN 7-14 DAYS

a complete range of moving coil—
moving iron—electrostatic—thermo-
couple—also multirange meters—
meggers—pyrometers and |aboratory
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

9, NEWPORT PLACE, LONDON, W.C.2.
Telert~-; - GE"-r? 4861 (Retail 2613)
= .8

— METERS —

WILTSHIRE COUNTY COUNGIL

Salisbury and South Wiltshire
College of Further Education

ELECTRONICS

Wanted on Ist January, 1960, or soon after:
Electrical Engineer interested in electronics
to develop Radio and T.V. Servicing classes and
to teach Mathematics to National Certificate
students. Salary: Burnham Technical Grade “B"
£700 x £27, 10s. 0d. to £1,150, e.g. with additions
relating to training and qualifications up to a
possible total of £285.

Further details and application forms from
the Principal, Grosvenor House, Churchfields,
Salisbury, to whom forms should be returned
within ten days of the appearance of this
advertisement,

ELECTRONIC DEVELOPMENT

To keep pace with an expanding research
organisation an electronic engineer of
graduate standard is required. Sound experi-
ence in the design and development of varied
electronic equipment is essential and as the
work is almost entirely concerned with
research and production a high standard of
performance and reliability is needed.

Applicants who enjoy work of a varied and
challenging nature and who are interested in
acquiring a broader technical background
leading to greater responsibility are invited
to write to the Staff Manager, The Morgan
Crucible Co. Ltd., Battersea Church Road,
SW.II.

DIGITAL COMPUTERS

Qualified electronic engineers are invited to
apply for positions in a laboratory working on the
development of test equipment for testing a
transistorized digital computer.

This is an entirely new project and proyides a
unique opportunity for getting in on the ground
floor of an expanding business.

The work will be in the Midlands in pleasant
rural surroundings on the outskirts of a large
town,

The positions are permanent and pensionable,
with excellent prospects for advancement,
Attractive starting salaries will be assessed in
accordance with qualifications and experience
and in some cases financial assistance will be given
to cover removal expenses.

if you feel that you have the appropriate
qualifications and experience for this work, you
should send full details to Box No. 5633 c/o
"Wireless World”,

ENGINEERS

ENGINEERS required for interesting work
on final test of Ampex Videotape Recorders
and Television Studio Equipment. Applicants
should have experience in Television or
similar work and H.N.C. would be considered
an advantage. Pleasant working conditions.
5-day week. Pension Fund. Canteen. | min.
Bus and Rail services

Write, with full particulars of age, experience
and salary required to

RANK CINTEL LTD.

Worsley Bridge Road, Lower Sydenham,
S.E.26
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ELEGTRONICS ENGINEERS

Our work on missile development is still expanding and new appointments
at all levels will shortly be made at our Hatfield and §tevenage factories.
The work covers the guidance, auto-pilot and power systems of missiles,
and the development of both flight and ground equipment.

POWER SYSTEMS ENGINEERS

Electronic and electrical engineers required for work on missile ground
and airborne systems, covering high speed turbo-alternators, modern
secondary batteries and other low weight power producing devices,
power measuring equipment and installation work. Applicants should be
graduates or engineers with H.N.C. status.

We also have vacancies in the Power Group for Laboratory Engineers with
O.N.C. and unqualified assistants.

INSTRUMENTATION ENGINEERS

To work on ground and flight measuring systems¥associated with ballistic
missiles. This covers many types of engineering effort from the design of
transducers to the concept of the entire measuring system. Engineers are
also required with experience of radio telemetry.

SYSTEM ASSESSMENT ENGINEERS

A group of Engineers is being formed to co-ordinate the variGus systems—
guidance, power, auto-pilot, etc., in the missile and to make performance
assessment prior to firing. Experienced electronic engineers, preferably
with a knowledge of servo-mechanisms and transistorised circuitry, are
needed in all grades.

ELECTRONIC ENGINEERS

(a) For circuit development work.

A group of circuit engineers to work on advanced missile systems is being
set up to develop both flight and ground equipment. Our techniques are
quite advanced and practically all circultry is based on the use of transistors.
Engineers are required at degree, and H.N.C. level, with or without
previous industrial experience.

(b) For production engineering work.

To work on electronic equipment associated with both missile flight and
ground systems. Experience in asimilar field, particularly with miniaturised
equipment and with high-quality circuit electronics is desirable.

We invite applications, or provisional enquiries which should be
addressed to:— :

THE PERSONNEL MANAGER (REF 627)

DE HAVILLAND PROPELLERS LIMITED

HATFIELD, HERTS.

OF ELECTRICAL EQUIPMENT

experienced engineers for their Design
Department for transmitting and recti-
fier valves. Essential requirements are
good school education, university degree
and a thorough experience in the
design of electronic valves.
knowledge of the German andfor
French language is preferred. Good
salary and pensionable post. Applica-
tions should contain details- of age,
education, career to date and salary

LEADING MANUFACTURERS
LABORATORY STAFF

Senior qualified Electronics Engin-
eers of Degree or Higher National
Certificate standard are required for
interesting work in connection with
a number of projects in the field
of Electronics, including the applica-

ON THE CONTINENT

require

similar equipment. Applicants
must have suitable academic qualifi-
cations and experience in laboratory
procedure. They will normally be
expected to be able to handle a
.project from its inception to its

expected. final conclusion. Box No. 1952,
Box No. 5315, c/o Wireless World clo “Wireless World.”

Some

ELEGTRONICS RESEARGH

tion of transistors to television and
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SOUTHERN RADIO'S |
v SPECIAL BARGAINS +

SPECIAL OFFER

TRANSMITTER - RECEIVER

TYPE 38 MK |1

* WALKIE-TALKIE *

Complete in Metal Carrying Case. 9in, X
63in. x 4in. Weight 6/b. Frequency 7.3 to
9 Mc/s. Five valves, £1/2/6. Post paid.

These TX-Rs are in NEW CONDITION, but owing
to demand they are not tested by us and carry no
guarantes, but should prove SERVICEABLE.
ATTACHMENTS for Type ‘38" Trans-
receivars, ALL BRAND NEW. Headphonaes
15/6; Throat Microphones 4/6; Junction Boxes
2/6; Aerials, No. | 2/6; No. 2 5/~; Waebbing
4/~: Haversacks 5/-; Vaives—AR.P. 12 4/6;
ATP.4 3/6; Set of FIVE VALVES 19/~ the se.
SPECIAL OFFER No. 2:

°38,"" 23 above, complete with set of axtarnal

attachments, 42/6, post paid.

SPECIAL OFFER No. 3:
Transmitter-Receiver 38" Mk. Il Brand
new with complete set of extarnal attachments
including Waebbing, Haversacks and Vaives.
57/6 post paid. Fully gusranteed.

CONDENSERS. 100 assorted Mica; Tubulr,

etc., 1B/, NEW.

CONTACTOR TIME SWITCHES.

pulses per sac., In case, 11/6.

REMOTE CONTACTOR.

above, 7/6.

LUFBRA HOLE CUTTERS. Adjustable §in.

to 3tin. For Metal, Plastics, etc., 7/-.

MAGNETS. Strong Bar type, 2 x }in., [/6é each.

MORSE TAPPERS. Midget type, 2/93 Standard,

3/6; Heavy typa on base, 5/6. ALL BRAND NEW.

MORSE PRACTICE SET. TAPPER with

BUZZER on basa. Complete with battery, 12/6.

BRAND NEW.

PACKARD-BELL AMPLIFIERS. Complete.

BRAND NEW, with valves, relay, etc., etc., I7/6

each.

QUARTZ CRYSTALS. Types F.T.24] and
F.7.243. 2-pin, {In. spacing. Frequencies be-
twaen 5,675 kc/s. and B,650 kefs. ?F.T.243). 20
Mc/s and 38.8 Mc/s (F.T.24), S4th Harmonic)

1[— each. ALL BRAND NEW. TWELVE ASSOR-
ED CRYSTALS, 45/~. Holders for both types
I/~ each. Customers ordering 12 crystals can be
supplied with lists of frequencies svailable for
their choice.

RECORDING BLANKS. Brand new. ’‘Emi-
disc.” Ready for cutting. 13in, 6/~ ench or 15
complate in matal case £4.

RESISTANCES. 100 assorted useful walues.
New wire end 12/6, NEW.

SPECIAL OFFER. 12 ASSORTED METERS.

2 im-

For use with

| Siightly damaged. Mainly broken cases (parfect

movements). Including 3 BRAND NEW Aircraft
Instruments. 12 for 45/~

STAR IDENTIFIERS. Type | A-N Covers
both Hemispheres, §/6é.

TII54 TRANSMITTERS. Complete in traneit
case. New condition, £2/8/~

TEST METERS D.C. PORTABLE 0-5,000
ohms 0-6mA 0-1.5v and 3v. In casa 3fin. x 3tin.
X 24in. Voltage range can easily be extended by
addition of resistances to suit individual require-
ments. Brand new 12/6

ATTACHMENTS for “ 18" Transreceivers,
ALL BRAND NEW. Headphones 15/6; Hand
Microphone !2/6; Aerisls 5/~; Set of 6 Valves
0,

0/

TR-A‘NSPARENT MAP CASES. Plastic
14in. x 10}in. ldoal for Maps, Display, etc., !{:
Past or carr. extro. Full list Radio Books, etc., 3d.

SOUTHERN RADIO  SUPPLY. LTD..

i1, LITTLE NEWPORTY STREET,
LONDON, W.C.2. GERrard 6653
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NEW LOUDSPEAKERS METERS VALVES
Mains Energised, 6}in.; 68 ohms Ficld Coil, 3.5 ohms S50uA DC ™MC 4in. X 5i Rectangular Fl. .
7 1,000 ohms Field Coil, 3 ohms Speech Simpson model 29 0/— All tested and guaranteed
. 12/6 sach [ 50-0-50uA DC MC 2}in. Rd.Fl. Sealed 33/~ OC3IW 6/6 6C4 6/~ TITA 5/~
3 ohms Speech Coil 189uA DC MC Z)m Rd.FI. Calibrated 0 to 20 OD3/VRI50 5/6 5C6 4/6 808 1716
15/6 each microns of vacuu 3 1A3 3/- 6G6G 2/6 832 15/-
Permanent Magnet, 8in., 3.5 ohms Speech Coil | 200uA DC MC 2in. Rd FI ILC6 5/~ 6H6 doz. 12/~ 927 5/~
18/6 each | 200uA DC MC 2}in. R . or 2kin, Sq.Fl. 3 2C26 /6 6H5GTdoz. 12/~ 957 2/-
Permanent Magnet, 8in., 3 ohms Speech Coil, | 200uA DC MC 4in, X5|n ReCt Fl Tciplett ... 65/- CS52 10/~ 615 /6 2051 7/6
fitted with 7,000/3 Matching Transformer ...... 25/- 50(5)6005(5)8UYA dDC MC 3}"’:1 Rd.Fl. Callbrated . %E(Z;A 3/_ 2{(67 45— g;gg l§;6
3 » ards per secon e 6/~ =
Packing and postage, 2{- per Speaker. ImA DC MC 2in. Rd.Fl. 3824 2{6 oLy 7= 6073 a6
ImA DC MC 3 D6 4/~ 6N7 6/— 6130 17/6
MISCELLANEOUS RELAYS 7 b’;agg ?ilcou S Tavio 33428 _';;; esf.77<:T 6;; ;(I)g? 5;;
6 m; n. ay .
:% \’,‘:,'l‘:s%;?; a.;‘g ZE?:S‘ U9 climB ?;_ 2.5:0-2.5mA DC MC 2in. Rd. Panel Med, 15/~ | sB2r /— 6SN7GT  5/— 9002 5/6
- 5mA DC MC 2in. Sq.Fl. Calibrated SOmAISUOV o 5U4G 6/6 Q7 /- 9003 7/—
6 Volts miniature SPDT, 3 4f-
P. & P. 9d. | Chest i s D R e S EALEL I 27/6 | 5YIGT 7/- 6V6G 5/6 9006
per relay 5mA DC MC 2}in. Rd.Fi. Calibrated 50 amps 17/6 | 573 7/- 5G 5/6 AW3(VSII0) 4/5
?gB"AADDCcMMCCZ%?' RgaFL.I Panel Mtd. 10/8 | 5734 9/- 6X5GT /~ EF50 Silver 1/6
m in. Rd.Fl, 6A3 3/6 623 4/- EF50Rd.Syl. 2
HIGH SPEED S'GMA, TYPE 4Cl RELAY | ;s Fl Med, Rectifior Type Audio 6A7 1010 (3as 50 ke gl
SPST, 5,000 ohms, 4mA; will operate with change Level Meter, scaled —20 to plus 3db; 6AB7 4/- 12AT7 7/~ QVO4-7 15/~
of current of 2mA’ .. o 5/6 Zero Power Level (Y U)—I160uA approx. 6AC7 4/6 12AU7 &/~ RII3IC 6/—
Packing and postage 1/- F.$.D.—250uA DC approx. White 6AG5 38 12AX7 7/— SP6I 2
figures on black scale _ ._...................... 17, 6AG7 6/~ [12H6 116 TT-11 3/-
Please send s.a.e. for (uII prlce list of wide range of 6AKS 5/— 12J5GT 1/6 TT-15 35/~
6ALS 7/— 14E6 6/- VR-53 4/6
RATCHET MOTORS, 12 v, Packing and postage 111 (o e 6AM5 7;_ zgég 12_ ¥R-54 |;6
I Amp. (Impulse Motors) 5.75 6AM6 7/6 2 6/~ VR-56 1/5
ohms 3/6 each TR-1520 TRANSMITTER STRIPS SATe B e 108 VEES y
Packing and postage |/- Consisting of: 4.86 Auxilliary Crystal Oscillator, | SBaC B dE s
V-136; Balanced Modulator (mixing crystal channel
gequlﬁncy véith ;.86 'RCIS)i fSwo Cg\-]l 38; Freclapuency oF Pa;:kinlgzam;j postage 2/6 in the £ A
oubler V-136; mplifier 7; ower rders for valves or more—postage pai
POWER UNITS TYPE 234A Amplifier TT-15; complete with valves. crys:al and Please send s.a.e, for full list of valves
A.C. Mains; output 180-270 v. HT at 80mA and | circuit 52/6
6.3 \:‘ A.C. at 4 amps. Suitable for I9i£n2. ;R9ack. Ditto, less valvesk
Brandiline w i i S e 6
e e Care. 10/ (PRSI ROTARY TRANSFORMERS
H 0.06A P i | DYI/TAYPe 2X Inlput 02%:)”“: 50mA Pll-i‘/:e
5 06A Parmeco ‘ 5/6 RR 4v v. m. 5/~
UNIVERSAL METERS 2H 0.15A Parmeco 5/- -4312 24 v. 135 v, 26mA 18/6
Precision Apparatus Co. Model 8345: 1.2-12-60- | |H 0.30A Parmeco . 5/- | DY5/ARR3 24y 180 v. 100mA  25/-
600mA D.C.; 12-60-300-1200-6000 v. A.C./D.C.; | | 2H 0.45A DC; I5 ohms Bendix . . 5/6 | 3638 24 v, 220 v 60mA  I8/6
5000, 500,000 ohms and 5 megohms...... £519 6 Packing and postage 2/- per choke DAIA 24 v. 230 v 100mA  22/6
WESTON VOLTOHMMETER (D.C. only) B | e g ol
.C. only 9. 4 .4 -
3-30-300-600 v.; 1000-10,000- 100,000- 1,000,000 ohms: y BUZZERS Model T, Mk. | i Y m st
1000 o.p.v. with leather case, brand new £4 5 O | Will operate off 3v. batteay . 4/6 Packing and carriage 3/6 per Dynamotor
Packing and carriage ....................o... 7 6 Packing and Postage /6 Full list of Power Units sent on request

Head Office:

Personal Callers:

Z. & 1. AERO SERVICES LTD.

14 South Wharf Road, London W.2, Telephone: AMBassador 0i5i/2.
85 Tottenham Court Road, London W.I,
Please send all correspondence and Mail Orders to the Head Office

Telephone LANgham 8403.

EARN what you’re
really worth!

You’ve got ability—everyone has. But are

Training in Radio
and

&

you making the most use of it—to earn what you’re really

worth?

to a better job, with more security!

Advertising and
Salesmanship
General Advertising

Take the right course now

Maths. & Machine Drawing

Farming and Horticulture
Pig and Poultry Keeping

working up L.1.O.B.
Art

v
Commercial Illustrating.
Oils and Water-Colours.
Commercial Training
Bookkeeping.
Office Training.
Shorthand & Typewriting.
Exams.: IC.W.A, CIS,
C.c8., A.C.C8., Inst. Bk-
keepers.
Draughtsmanship (Btate
Branch)
Drawing Office Practice
Mechanical Drawing

8ales Management Flower and Vegetable
Exams.: Joint Inter., A.A. Growing.
and LP A, Finals, LS.M. 8mallholding

U.C. Exam.: R.H.§. General
Archi k‘:d Buildi Firo Englneeri
Clerk of Worl 5 i ngnr;
Building (bmtmctlon éﬂ o, IOtE;"eﬁE o
Exsms.: RXCS., 188, Gen?‘l“E li:k‘:l oo
Inter., Final & Dip. in 3004 Eng

Exzams.: G.C.E. Subjects at
Ordinary or Advanced Level
Management
Industrial Management
Office Management
Personnel Management
Exams.: Br. Inst. of
Mangmt. Inter., Final and
Cert. in Foremanship,
Mechanical Engineering
‘Wide range of subjects incl:
‘Workshop Practice, Diceel
Engines, Refrigeration &
Welding, Engineering
Maths., Production Eng.

If not, let ICS training develop your ability and help you

Exams,: LMech.E., Soc. of
Engrs., Cert. in Foreman-
ship.
Motor Engineering
Motor Mechanics
Running and Maintenance.
Photography
The Amateur Photographer
Ezam.: P.D.A.
Radio, T.V. and Electronic
Engineering
Basic Electronics.
Radio Engineering.
Indust. Electronics & T.V.
Radio Bervicing.
T.V. Bervicing and Eng.
Practical Radio (with kits).
Electrictans.
Exams.: Brit.LR.E,, Boc. ol
Engrs.,, C. & G. Certs. for
Telecom Technieians, Radio
Amateurs, Radio Servicing
(RTEB).
Writing for Profit
Bhort 8tory Writing.
Journalism.
And Many Other Courses,

. . » and fill in this P

INTERNATIONAL CORRESPONDENOE SOHOOLS, (Dept. 222Q),
Intertext House. Parkgate Rd., London, 8.W.11,

Please send FREE BOOK OR....cciciveceeictescniivinensinennsonnacecncnseesiotsnssssnonas

R « 000000 ARIEI™

Occupation.....cceeeseeaenee

12.59

Television Servicing

The Pembridge College of Electronics
provides a full-time One Year course in the basic
principles of Radio and Television for prospective
servicing engineers. This course is also suitable
for those wishing to maintain all types of industrial
electronic equipment.

The next course commences on 5th January, 1960.
Following courses commence on 26th April and
6th September, 1960.

Evening course in Television servicing commences
on 12th January, 1960.

For details of these courses, ‘write for prospectus and
admission forms to:

The Principal, Dept. P.11,
PEMBRIDGE COLLEGE
OF ELECTRONICS

34a Hereford Road, London, W.2.

Telephone: BA Yswater 9117

THE

PC/5




DECEMBER, 1959

WIRELESS WORLD

181

Z. & 1. AERO SERVICES LTD.
14 South Wharf Road, London, W.2

Telephone: AMBassador 0151/2

A.R.B. Approved Stockists

Cables: ZAERO, LONDON

RETAIL BRANCH: 85, TOTTENHAM COURT ROAD, LONDON, W.I

HEWLETT PACKARD MODEL 200A
RESISTANCE TUNED AUDIO
— OSCILLATORS

Frequency Range 35 to
35,000 ¢/s. Power out-
put | watt into 500
ohms. Distortion—
less than .5%. Power
Supplies—!15 v. A.C
PRICE, brand new and guaranteed €28 0 O

Packing and carriage ... IS 0

TYPE 106 SIGNAL GENERATOR

Frequency Range: 5.5
to 52mcfs. Output |
microvolt to 100 mV,
Qutput Impedance: 70
and 100 ohms. Internal
modulation. Provision
for External Modula-
tion. Power supplies:
230 v. 50 cfs, or 80 v.
1,000 c/s.

P

PRICE, unused, com-

plete with calibration charts 10 o
Without calibration charts ... (8 10 0
Packing and carriage IS
ADVANCE MODEL DI SIGNAL

GENERATOR

9.3 to 310 mcfs is six bands; indirect calibration.
Accuracy | %; Output 0.1 uV to 100 mV. Impedance

and 37.5 ohms. Internal sinewave and square-
wave Modulation.

Fully overhauled and guaranteed
acking and carriage ...

£42 t0 ©
10 0

BOONTON MODEL 84 “STANDARD"”
SIGNAL GENERATOR

Range: _ 300-1,000
Direct Calibration.

Mc/s.

Accurac

OQutput [evel 0 ] #V.-100 mV. continuously variable.

tnternal Modulation:—
Sinewave-—30% Max. at 400, 1,000 and 2,500 c/s.
Pulse—| to 50usec. width, delay variable from

0 to 50usec., p.r.r. 60 to 100,000 c/s.

Qutput Impedance—50 ohms.

Percentage Modulation Meter.

PRICE, in as new condition, tested before despatch

and fully guaranteed €220 0 O

Packing and carriage . £2 0 0

INSULATION TESTERS

EVERSHED BRIDGE MEGGERS SERLIES 2,
500 volts 100 megohms, with built-in four-decade
box and ratio arms of .0f—.10-1.0—10~100; Selector
Switch for Bridge. megohms and Varley tests.
Unused and fully guaranteed £65 0 0

EVERSHED SERIES 2 MEGGER INSULA-
TION TESTERS, 1,000 v, 200 megohms, in
leather case, unused and fully guaranteed £45 0 0
DITTO, 500 volts, 100 megohms, in leather case,
second hand, fully overhauled and gzlaranzeeé

EVERSHED SERIES | MEGGER INSULA-
TION TESTERS, 500 volts, 40 megohms, second
hand, fully overhauled and guaranteed £5 0 0
Packing and carriage ... 15 ©

PLUGS, SOCKETS, CONNECTORS, etc.

We have in stock a large variety of American
Connectors (Cannon, Amphenol, Bendix, Hubbel)
and British Connectors in 5X and |0H Series.
Please write for latest stock list.

5SP7 DOUBLE GUN ELECTROSTATIC
CATHODE RAY TUBES

Screen coating gives blue-white short persistence
and yellow long persistence trace. Average opera-
ting conditions: V(a3) 4,000 v., V(a2) 2,000 v., V(al)
360-700 . Cut-off voltage 45-75 Sensitivity
80-100 v. D.C. per inch on "Y” and 70-80 v. D.C.
per inch for "X axis. Heater 6.3 v. 0.6 A

PRICE, new and guaranteed, ONLY £7 0 O

Postage and packlng ......... 3 6

CATHODE RAY TUBES
. V@al)  V(a2) V@3)

3ACP2 4,000 2,000 550 ES 15/-
38PI 2,000 — 575 ES 12/6
SCPI 4,000 2,000 575 ES 40/~
SFP7 7,000 EM 50/-
7BP7A 7,000 250 - EM 70/~
VCR-97 2,500 ES  25/-
VCR-522 1,000 ES 15/~
Bases for 3ACP2 3BPI, 5CPI 3/6
Bases for SFP7 (In: Oc:al) /-

Packing and carriage 2/6 in £

SPECIAL TEST EQUIPMENT

Wave-Wattmeter 2,700-3,400 Mcfs.

S.W.R. Indicator, 9,305-9,445 Mc/s.

Portable Signal Generator/{Wavemeter
9,305-9,445 Mc/s.

Signal Generator, 3,200-3,370 Mc/s.

Portable High Speed Oscnlloscop

Portable Signal Generator 8,700-! 9 500 Mcfs.
Power Meter, 8.700-9,500 Mc/s.
Signal-Generator,
8,700-9,525 Mcfs.
General Purpose Osclllator 40-3,000 Mc/s.
Slotted Line, 358 Mc/s-690 Mc/s.

Echo. Box 3,140-3,360 Mc/s.

R.F. Ouzpu! Power Meter, 20 750 Mc/s.
Peak Power Meter 405-425

Type 57 Standing Wave Indicator, 9, IOO 9 700 Mcfs.
Dertails and prices of all the above equipment will
be supplied on request.

SPECIAL EHF AND UHF RECEIVERS

AN/APR-4 Search Receivers. These can now be
supplied with Tuning Units TN-19, extending
frequency range to 2,000 Mc/s.
AN/APR-S Search Rece:ver 10006000 Mcfs.
R-1294, 500-3,000 M
RI619 | 250-5 000 Mc/s.
Panoramlc Adap!ors type RDO for use with 30 Mc/s
LF. Receivers.

Prices and details on application

CATHODE FOLLOWER VALVE
VOLTMETER

Voltage Range: 100
microvolts to 200 volts
in six steps, Frequency
Range 300 ¢fs to 200 Kcfs
Noise level: 50 micro-
volts  max. Accuracy:
better than 3%, Input
Impedance 100 megohms/
15p he instrument
can also be used as an A.C. Amphfer with a maxi-
mum output of 10 volts. Power supplies: 200-
250 v. A.C. Mains

PRICE £35 0 O
Packing and carriage £l 0 0

and Wave/Waumezer.

RT-159/URC-4 RADIO SETS

Crystal controlled pocke ttrans-
mitter-receivers, Two spot
frequencies, one in 120-130 Mc/s
and one in 240-260 Mc/s band.
PRICE, complete with Mercury
Bauery. in perfect condition

each €35 0 ©
Packing and carriage is 0

PEN RECORDERS

.
Switchboard pattern Recording milliammeters,
ranges S mA; 2.5-0-2.5 mA; single pen and | mA
and 5 mA Double Pen. Portable pattern single pen
150 mV. and | mA. Triple Pen Maglip singal recor-
der, basic movements 6-0-6 mA with phase sensi-
tive rectifiers. Twelve-Pen Time Recorders.
Details and prices on application

V.H.F. RECEIVER UNITS BC-624 (part of
SCR-522 Transmitter-Receiver).

4 Crystal controlled
channel, 100-156 Mc/s.
3.0-1.93 metres).
Valves: 9003 R.F. stage
9003 Mixer; Three I.F.
stages l2$G7; Det/
VC/Audio 12C8;
Second Audio 12J5GT;
Oscillator  12AH7GT,
Harmonic Generator
9002; Harmonic Amplifier 9003; Audio Squelch—
other section of 12AH7GT, ngh and Low Imped-
ance output.
PRICE complete wl;h valves, with description and
circuit diagram, but without squelch relay 25/- pp 5/-
PRICE, chassis only, less valves 7/6 p.p. 3/6.

ALSO LIMITED QUANTITY ONLY:
TRANSMITTER UNITS BC-625 (part of
SCR-522 Radio Set). Valves: Speech Amplifier 6557;
Push-Pull Modulator (two 12A6); Oscillator 6G6G
Ist Harmonic Ampl. 12A6; 2nd Harmonic Amp. 832
Power Ampl. 832, Ou!puz 8 watts.

-,
VTt

PRICE, complete with valves, description and
circuit diagram  ...............ll . p.p. 5/ 22/6
PRICE, chassis only, less valves. . p.p. 3/6 7/6
Descnpuons and circuits available at 8d. each.

ARC-3 TRANSMITTING AND RECEIV-
ING INSTALLATIONS

100-156 Mcfs; 8 crystal channels;
Installation consists of Transmluer, Receiver,
Control Unit, 28 v. Dynamotor Power Supply
Unit, Headphone and Microphone.

in good operating condition .. €65 0 O
A.R.B. Released, as new . €140 0 0O

8 watts output.

ARC-1 TRANSMITTER-RECEIVER
INSTALLATION

100-156 Mc/s; Ten Crystal Channels; 8 watts output.
Installation corésns!s of Transmitter-Receiver Unit

B.T.H. ‘“X'* BAND PERFORMANCE
TESTING RESONATOR (ECHO EOX)

Directly calibrated fre-
quency dial, graduated i
from 9170 to 9470 mc/s;
Graduated  Attenua-
tor; Microammeter
Resonance Indicator;
complete with R.F.
Cable and Waveguide

P. and Carr. 13

with b Power Supply Unit for
24 v. D.C; Control Unit;

Microphone ‘and Headphones.

In good working order .
Ditto A.R.B. Released .

Plugs and Sockets;

.. £110 0 ©
. €160 0 0

TRANSMITTER T-47/ART-I13

Eleven pre-selected channels (not crystal controlled)
or continuously tuned in the range 2 to 18.1

CiS,
Max. O_u!pu! 100 watts. Installation consists ol
Transmitter, Remote Controi Unit, Antenna
Loading Unit, Low Frequency Oscillator, 24 v.

Dynamotor Power Supply Unit and set of plugs,
!Fgood operating condition .. .. £I5 0 O

COMMUNICATION RECEIVERS
REBUILT TO THE_ORIGINAL SPECIFICATION
AND GUARANTEED FO SIX HS
All available on H.P. or Credit T erms
RCA AR-88 LF RECEIVERS 75-140 Kcfs and
1E23t o IBONC/ S e e - -« - - 80 0 0
RCA AR-88D RECEIVERS, 540 Kc/s u:’. 32 I“Ic/s

HALLICRAFTER S-27 RECEIVERS, 27 8-
143 MEfS. touininiiniiiiiinineciieiae e ieieens €5 0 0
MARCONI CR-100 RECEIVERS, 60 Kc/s.-
30TM C/ S e SR T T - L £42 0 O

L only........ cosbaceon £40 0 O

TRANSMITTER BC-375/BC-191

200-500 Kc/s and 1.5-12.5 Mc/s; output 50-80 watts;
Power Supplies 24 v. (BC~375) or 12 v. (BC-191);
of Transmitter,
Aernal Tuning Unit; 7 Tuning Units; 24 v. na-
motor Power Supply Unit; Microphone, Headphone
and Key and set of plugs, all in good operating
condition FEs . S ... €5 0 0
Ditto, with 12 v. Dynamotor Power

Supply Unit

We wish to buy British and American High-Class Test Equipment

and Communication Equipment
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ENGINEZERS! |FERROGRAPH RECORDERS | RADIO & ELECTRONIC

Whatever your age or experience, 13 d i
« ENGINEERING ?onomfrﬂ'lﬁs."y:'pﬁ“:demg Tandberg Stereo, Harting, etc.
of the easiest way pasa A.M.I.Mech.E., A M.I.C.E. ENGI N EERS
C. & Q. (Electrical, eto.), Ge‘Pﬁll-)alPCert..Natc..Eo‘n Personal Reco’d’ng" o o o
ASS—NQ FEE® Tape to Tape/Disc Service
144 PAGES e and geuais of 4 pe/ The MORSE CODE is still, and

Semnsliaos | RIFFITHS WANSEN (Recordings) LTD. always. will be, the basie_Code ‘for

Mechanieal, Electrical, individual  Signalling,  whether on
Civil, Auto,  Aero, 24/25 Foley Strect, London, W.I visual or telecommunication circuits.
ft:d‘“f, '?ﬁ:mnggdi‘mﬁ' MUSeum 2771 So add this simple and interesting sub-
o P R ject to your qualifications. Apart from

the pleasure derived from this extra

tell us what i A
£ you and write for your knowledge, it counts for much when a

copy of “ENGINEER- 1 ion.

B A K &L G.SMITHLID, || i Sl

(R s R EE) Manuf £ FACTS and see for yourself how fascin-

B l E T anufacturers of :- ating the Candler method of teaching
slehaa & »

387 College House, 29~ Electrical & Electronic Apparatus the Morse Code will prove.

31, Wright's Lune, Sub Assemblies, etc. CANDLER SYSTEM CO.
o BETLECT, Lk (56W)52b ABINGDON ROAD, LONDON. W.3.
Candler System Co., Denver, Colorado, U.S.A4.

38 Nunhead Lane, Peckham, London, S.E.15
Telephone: NEW Cross 7325

INTER-COM &
SOUND Lasrsors

BRIGHTON TERRACE.LONDON,SW9
‘Phone: BRixton 4961

TRANSFORMER DESIGNER required.

Experience in design of Communications and RACKS & PANELS
Power Transformers: knowledge of electronic
circuitry and development. Apply in writing
in first instance, giving age, details of ex-
perience and salary required. S.W. Herts
Area. Box No. 5742 cfo WIRELESS WORLD.

Paper CONDENSERS

Metal-cased, U.S.A. make, in new condition.
4/1000vdc: 5/= 5%/l
Others up to 14/4 kV.; also meters, gas-
quenched relays, etc. Lists 4d. from

i AUTOMASTER, 25 GLENMORE ROAD,
SIFAM ELECTRICAL INSTRUMENT CO. LTD. BIRKENHEAD fﬁéf&fé‘s?f{?‘

LEIGH COURT - TOROUAY Veleph 454718

TRANSFORMERS

Since 1931 all types, single and 3-phs,
6w to 12 KVA, over 1,000,000 during
the war, UL Output Transformers.

SOUND SALES LTD.
Works & Laboratories:

West Street, Farnham, Surrey
Farnham 6461

All types, open and enclosed, to
G.P.O. or customer's specification,

SOUND SALES LTD.
Works, & Laboratories:

West Street, Farnham, Surrey.
Farnham 6461

———
Gﬁ'ﬁ‘!’ﬁﬁ TRAINEE TAPE RECORDING
INSTRUM ENT ‘PO P'. A?quvqun.!II-!f WANTED SERVICE _ENGINEERS
REPAIRS o Any size Youpsigen with reip MRS an

@ Any condition

DON'T WAIT. TAKE ADVANTAGE E. & R. H. BLISSETT Must be prepared to study and work hard
OF OUR QUICK SERVICE, COMPETI- 55, Middleton Road, Reddish, Stockport. during training period, inciuding attendance
TIVE PRICES AND GUARANTEED at Manufacturers factories.

REPAIRS. Good wages paid and on successful completion

We specialise in the repair and conversion of course, full Engineer’s wages will be the
of the following:~ reward together with exceilent working

MULTI-RANGE METERS, AN N O / et s
B CTRONIC AND ALL ALLIED , { AT
ELECTRON ND E SOUND- EQUIP p
MEASURING EQUIPMENT. e

SPC. LABORATORY EQUIPMENT.
LEDON INSTRUMENTS LTD.

96, Deptford High St., London, S.E.8. WEST NORWOOD * $.£.27
TIDEWAY 2689. Talephona: GIPsy Hill 1131 (7 lines)

General Service Supervisor
(Tape Recorder Section)
Tells you what’s going on clearly CONTINUOUS VIEWING LIMITED,
Marshall Gardens, off London Road,
Southwark, S.E.|

WM“WW*W’
b

METROPOLITAN POLIGE DIGITAL COMPUTER ENGINEERS §
require ENGLISH ELECTRIC has vacancies for a number of ‘:

TECHNICAL OFFICERS SITE COMPUTER ENGINEERS

)

fOl' TEI—ECOMMUNICATIONS WORK For diagnosis of logic and circuitry faults at operational establishments. ‘.

( Successful applicants will, after an initial training course, be requiréd to "

Salary Scales: Grade Wl £720 to £900 { take up responsible positions ac Computer Installations on customer’s ¢

Grade IV £565 to £772 ¢ premises. "

Maximum starting pay: Grade il £772 Qualifications required are H.N.C. or equivalent with preferably two "

Grade 1V £630 ye:rs ex;laeriepce in d b' P _or mair i rnb of Computers or ‘)

= . — . P other pulse circuitry. uring training, special subsistence allo

Quallf:lcatlor!s—Sound knowledge of P('"C‘PIES of radio; practical will be made for any successful applicants who have to live ;wayv?:gcrre\ "
experience in development and/or maintenance of V.H.F..eq‘“P' home. Attractive salaries would be offered with these positions which )
ment and associated apparatus; Ordinary National or City and are permanent and enjoy the benefic of the English Electric Staff Pension  §
Guilds Ceruficate or equivalent Scheme and qualify, after initial service, for three weeks annual holiday, "

Apply to: ) ( Applications giving fuil details of qualifications and experience should "

Wi ireless Engineer M.P. Wireless Statlon, Grove be addressed to: Dept. C.P.S. Marconi House, 336/7 Strand, London, Q
Park Caimberwell S.E.5 § W.C.2, quoting reference WW 388A. "

ark, , S.E. ‘
NSNS A A A AN AR
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Wireless World Classified Advertisements

Rate 8/« for 2 lines or less and 4/6 for every additional
one or part thereol average lines 8 words. Box Numbers
2 words plus 1/-, (Address replies: Box 0000 cfo “Wireless
World” Dorset House Stamford St. London S.E.1.) Trade
disconnt details available onapplication. Press Day February
1960 issue Thursday, December 31st,1959. 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
AM/F‘M stereo chassis, 6w. output with 2

speakers, only £20.— Bel Sound Products,
Marlborough Yard, N.19. [0182

RECEIVERS AND AMPLIFIERS—
SURPLUS AND SECONDHAND

R88D, excellent condition, complete,
speaker, handbook, table mounting, £50
cash.—Box 5854,

Rx’s, etc.,, ARS88, CR100, BRT400

G209, S640, etc., etc., in stock,—R. T. &

I. Service, Ashville Old Hall, Ashville Rd.,
London, E.11. Ley. 4986. [0053

T.V. RECEIVERS-—SURPLUS AND
SECONDHAND

ULLARD Optical Unit, 30/-; Philips Pro-

jection Chassis, working, £7/10/0.—Hall,

24 Nevern Mansions, Warwick Road, S.W.5.
Fremantle 9631. [8817

TRANSMITTING EQUIPMENT—SURPLUS
AND SECONDHAND
TEN _Signals Vans fitted complete with R 10
units, 2 Wireless senders, 2 Reception sets,
2 Power supply, 1 Unit ser, Monitor,
Auto Transformer 16 kVA. 50 cycles 130725
volts. Offers for whole or part.—Broadbent
Bros. (Nottm.) Ltd., Daleside Road, Notting-
ham. Telephone 53927. {8703

LOUDSPEAKERS—SURPLUS AND
SECONDHAND
LOUDHAILERS, re-entrant type, a few only,
4 15(), 20 watts, some with output trans.,
15ins. dlameter, all metal, with adjustable,
‘heavy fixing bracket. Condition unused and as
new, £5/15/0, carriage 10/-.-—-Pearce, 66 Great
Percy Street, London, W.C.1. [8803

TEST EQUIPMENT-—SURPLUS
AND SECONDHAND
PYE~Serv|ce Rack, with Trolley, £22 0.n.0.—
Collins, 78 Devonshire Road, E.16. {8800

IGNAL generators, oscilloscopes, output
meters, wave voltmeters, frequency meters,
multi-range meters, etc., etc., in stock.—R. T.
& I. Service, Ashville Old Hall, Ashville Rd..
London, E.11. Ley. 4986. {0056

TEST EQUIPMENT WANTED
WANTED, Television/Radia Servicing Equip-
ment and Spares.—Hopper, 20 Emery
Street, Cambridge. 8799

ARCON! Hartshorn Ward Dialectric Test
set complete, unused, NPL calibrated.—

J. Day & Co. Ltd., Harrow "Manorway, Ahbey
Wood, S.E.2. [8801

ANTED, Marconi TF.329G Circuit Magni-
ficatlon Meter (Q Meter). Write stating
price and condition to Wireless Telephone Co.
Ltd., Hallamgate Works, Crookes Road, Shef-
field,. 10, [0175

NEW COMPONENTS
NEW mintature printed components: Resistors
6d., post 3d.; TV alternators 2/6d.—Ray,
. 4 Dalton Avenue, Whitefield, Manchester, [0324

RAND new Tubes, 12 to 2lin., with latest
silver-activated screens; all types and
sizes avallable, 12 to 14in., £6/15/-; 151n., 18in,,
17in., £6/19/6; c.w.0, or ¢.0.d., postage 7/6.
—Lawton Tubes, 156, Pickeslelgh Rd., Malvern,
Worcestershire. (8806

MAZING value: Philco Shortwave Car Radio

converters, originally £10; to fit any
existing car radio and add six extra wavebands,
16-19-25-31-49 metre bands, standard
broadcast, 6/12 volts, compact under dash
mounting, chromium control panel with 'six
press buttons, complete all fttings and in-
structions, easily fitted; 45/- post free; each
instrument brand new with Mullard valves.—
Tomlins, 127, Brockley Rise, Forest Hill, S.E.23.

High Fidelity

Output Transformers

... . you are buying a product backed by con-
siderable technical resources, with an unrivalled
reputation amongst Hi-Fi enthusiasts. Many

Partridge Transfor.mer Types have been specified
as suitable for designs by leading audio engineers
and authorities.

Some examples are illustrated.

P5203

Mullard 20-watt
"‘“"4b . Amplifier.
Distributed Load. Price
“C” Core Construc- 95/-
tion. Price

98/6

TDS5874

“HEN"
P4076 Stereo Amplifier,
Baxandall 5-watt it 52/6
Arppliﬁer.
Price. 3§/= P4133

Mullard Stereo
P4||3| (7 watts per Channel)
Mullard 10-wate Price
Amplifier., 52 6
Price 60/_

.. . UNDOUBTEDLY
THE BEST
hut cost no more!

All Partridge Transformers are available for
immediate delivery. If you have any difficulty,
post the coupon for illustrated brochure and
name of your stockist.

Partridge Transformers Ltd.
Roebuck Road, Chessington, Surrey

| Please send to address below name and ad- |
| dress of my nearest Partridge stockist. Also §
| literature on standard range of transformers. |

l IName] S, . v - % . S A
! AdAEESS  fommrerrsia st e fsaisa o o bl o e oo - Fuoie -« i
{| T B 1
[T SR B TOONNG SRRRNSS. eI ]

e o e S G — — — —————— ]

U.S.A. Representative: M. SWEDGAL,
258 Broadway, New Yo;lsc57, N.Y. Tel: WOrth

COMPONENTS—SURPLUS AND
SECONDHAND

ALVES, new and used, from 1/6 each; all
guaranteed, all types components cheap,
radlo, television books; lists free.—Hamilton
Radio, 237 Sedlescombe Rd., N., Hastings. {0212
MAGSLIPS at low prices, fully guaranteed.
3 in Recelver No. 5 (AP 10861), 50y,
50c/s, unused, each in tin, 35/-, post 2/1;
large stocks of these and other types.—P. B.
Crawshay, 94, Pixmore Way Letchworth.
Herts. Tel. 1851, foos7

NEW GRAMOPHONE AND SOUND
EQUIPMENT
SAVE Up To 50%!t1!

LEE ELECTRONICS The Tape Recorder and
Hi-Fi Specialists offer the following at greatly
reduced prices:—
PICK-UPS by Leak, B.J,,
Garrard.
SPEAKERS by W.B., Wharfedale, Goodmans,
Kelly, Hartley-Turner. Amplifiers by Leak,
Grampian, Lowther, Trix, R.C.A., .
FM Tuners, X-Over Units, Cabinets, Grundig
Telephone Adaptors, Remote Control Units,
Extenslon Leads.

REDS Of Bargains For AN,

SEND for our Comprehensive Lists.

ALL the above items have been purchased
from a well-known wholesaler, are manufac-
turers’ surplus and new, and carry full maker's
guarantee.

400 Edgware Rd., Paddington, W.2. PAD. 5857291é

Expert, Decca,

TAPE recorders, Ferrograph, Vortexion,
Brenell, Telefunken, Truvox, Reflecio-
graph, and M.S.S
TAPE decks:
matic, Dulci-Harting;

Wearite Brenell, Truvox, Brad-
Amplifiers and tuners:
Leak, Quad, R.C.A.,, Dynatron and _Dulci;
Microphones:  Reslo, Lustraphone, Philips,
Acos, Grampian, etc. All tapes and accessories.
Audio service department and recording studio.
HIRE purchase facilities available.
LAMBDA Record Company Ltd., 95 Liver-
pool Rd., Liverpool, 23, Great Crosby 4012.
OUR Dec. recommendation, a Unimixer 3-way
mixing unit, to go_with tape recorder

you buy from us.— Sound News, 10, Clifford St.,
w.1. 0131
LASGOW.—Recorders bought, sold, ex-
changed, cameras, etc., exchanged for

recorders, or vice versa.—Victor Morris, 406,
Argyle St., Glasgow, C.2. . [0201
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 details write to K.T.S. Ltd,
“Coplow,” Park Rd., Braunton N. Devon.
Callers by appointment only, [0210
“TIROICA” RECORDING STUDIOS (Est.
1949)-—For the better class tape recorders
for industry, research, muslc and private use.
Perrograph, Brenell, etc. Complete recording
service; Music for Industry; Tape/disc—3L
Peel St., Eccles, Manchester, Eccles 1624, Studio
Director, Thuriow Smith, A.R.M.C.M, [0122

GRAMOPHONE & SOUND EQUIPMENT
SURPLUS & SECONDHAND

ERROGRAPH 3A/N in unopened factory
packing. Offers?—Box 5433 {0132
LSO from us! 2ost free, insured Belgian
1,800ft new LP tape 32/6; 850ft 19/6;
EMI-std., 1,200ft on strong Perrospools
boxed, 25/-; Ferrograph 3A/N and NH dem.
models occas. also avallable— Sound News,
10, Clifford St., W.1. [01%4

AERIALS X

AKE your own aerials, save £££&'s, AV
M' aerial manufacturer offers do it yourself
kits, 50 components include castings, pressings,
mouldings, tubes, brackets, can be utilised to
make 100 different models. T.V., V.H.F., ama-
teur; brochure gives full illustrations, element
dimensions and prices. .
THE Richard Maurice Equipment Co., Ports-
mouth Rd., Cobham, Sutrey. Cobham 3239.

TAPE RECORDING, ETC.

RENDEZVOUS RECORDS offer comprehen=-
sive 78/LP tape to disc recording faoilities.
—Leaflet 19 Blackfriars St., Man-
chester, 3. . [8168
APE to disc recording: Microgroove LP from
T 27/6. 78 r.p.m. from 11/-, also 45 r.p.m.;
48-hour service; s.a.e. for comprehensive leaflet
to.—A. . Marsh, ‘‘Derov’’ Sound Service.
Little Place, Moss Deiph Lane, Aughton, Orm-
skirk, Lancs. Aughton Green 3102. [8651
TAPE/DISC/TAPE transfer, editing, copyine,
if quality and durability matter (especialiy
with LP’s from your own tapes); consult
Britain's oldest full-time transfer service;
delivery 2 to 4 days; at long last we can
insure “your tape recorder. TV set. gramophone
to cover replacement of all components (in-
cluding valves, tubes); unlimited service calls,
free annual check In any part of Britain;
state certified date of purchase for quotation.—
Sound News, 10, Clifford St., London, W.1.
Reg. 2745. {0192

from
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SOLDERING

EQUIPMENT
BY

W0 TRADE MARR

PRECISION
' SOLDERING
INSTRUMENTS
j for the
! ELECTRONICS
; INDUSTRY

Comprehensive range

Robust and Reliable

Light weight

Rapid heating

Bit sizes 3/32in. to 3/8in.

‘PERMABIT’ or Copper

bits

All voltage ranges 6/Tv.

230-250v.

® Prices from 19/6.

lllustrated is the 25w.
3/i6in. replaceable bit
model with safety
shield

British and Foreign
Patents. Registered
designs. Suppliers to
H.M. and Foreign
Governments, Agents
throughout the world

Brochure No S.5 sent

free on request.
Sole proprietors and manufacturers:

LIGHT SOLDERING DEVELCPMENTS LTD.
28 Sydenham Road, Croydon, Surrey

Phone: CROydon 8589 Grams: Litesold Croydon

AERIAL EQUIPMENT., Whips, Beams and Micro
wav&c l‘l’oles and Masts up to 1.,(m 70 different types
in 8

RECEIVERS from 15 Kefs to 650 Mcfs, 60 kinds
available.

TRANSMITTERS. 50 types, Mobile and fixed up to
2 kilowatts.

CABINETS and RACKS. American and British, open
and closed, 30 patterns from 12in. to 9it.

POWER SUPPLIES. Over 100 varieties glving up to
30,000 volts from standard and off_standard inputs.

TRANSFORMERS. 300 patterns in stock of all sizes
to 16 KVA for power and 5 Kw for Radio, Audlo and
Medulation up to 2 Kw also, lists available.

TELEGRAPH and TELEPHONE APPARATUS of all
kinds Include Printers and Perforators for Morse,
5, 6 or 7 unit, also Transmitters and Converters and
Carrier and Channelling equipment, Filters, Repeaters
and Power supplies for all the above in British and
American versions.

40-page List of over 1,000 items in stock available
—keep one by you

RELAYS and CHOKES. 12 tons of American post-war
Just arrived—a pleasure to use and look at—ask for
special list—others in stock include Miniature, Polar-
ised Post Office, aircraft, Control and Starting Relays.
Chokes, open and poued vary from ome inch mu
metal to 100-amp power types—list available.
NUCLEAR GEAkfmcludes Bcalers, Couulers,
Registers, Rat: Probes, Monit o
ete. Special list on req\‘les'.

TEST EQUIPMENT. 200 different items of British

and American test gear and hundreds of types of
Meters available.

‘We have a large quantity ot *“bits and pieces” we
cannot list - please send us your requirements as
we can probably help—all enquiries answered.

P. HARRIS
ORGANFCRD - DORSET

WESTBOURNE 65051

VALVES
ALVE_ cartons by return at keen prices;
Send 1/- for all samples and list.—J. &
A. Boxmakers, 75a, Godwin St., Bradford 1.
ECLAIMED Valves, Mullard listed and per-
fect; huge stock, every type, price 5/- plus
6d. postzxge each; delivery bv return.—Lewis
Chalford Walk, Woodford Green, Essex. [é?

VALVES WANTED

NEW valves wanted, any quantity; best cash

price by return. _'Stan Willetts, 43, Spoon
Lane, West Bromwich, Stafis, Tel. Wes. 2392.
ALL types of valves British or American,

transmitting and receiving; keenest cash
prices paid. What have you to offer?—Wwrite
or call Lowe Bros.,, 9a, Diana Place, Euston
Rd.,, NW.1. Tel. Euston 1636-7. 8491
RADIO valves purchased for cash, old or

obsolete types considered, must be new in
manufacturers’ boxes, large or small parcels.
Full details, including price required in first
letter please—Waltons Wireless Stores, 48
Stafford Street, Wolverhampton. [0102

WANTED—EXCHANGE, ETC.
PROMPT cash offer for your surplus brand
new valves, speakers, components, test
instruments, etc.—R.H.S., 155, Swan Arcade,

Bradford, 1. [0190 g

ANTED, all types of communications re-
ceivers and test ‘equipment.—Details to

R. T. & I. Service, Ashville Old Hall, Ashyille
Rd., London, E.11, Ley. 4986. {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., W.1.
Gerrard 2504 8550
WANTED BC6I4E or H. Special Amplifiers
(£17/10/-), Junction Boxes J.B.70 (£10):

also B.C.610 Hallicrafters and E.T.4336 Trans-
mitters and spare parts for all above.—P.C.A.
Radio, Beavor Lane. Hammersmith. Riverside
8006. [0079

WANTED. good quality communication RYS
tape recorders, test equipment, domestic
radios, record players, amplifiers, valves, com-
ponents, etc., estab., 18 years. —call, send or
'phone Ger. 4638, Miller’s Radio, 38a, Newpun
Court, Leicester Square, W.C.2. [85
ROMPT 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, Man-
chester. Deansgate 7705 (3" lines). Bankers:
Midland Bank, [0216

REPAIRS AND SERVICE .
MA%@S transformers wound to any specifica-
.o

MOTOR rewinds and complete overhauls; first-
class workmanship; fully guaranteed.
F.M. ELECTRIC Co., Ltd., Potters Bldgs.,
Warser Gate, Nottingham. Est. 1917. Tel.
54898. [0113

LOUDSPEAKERS electric clocks and shavers
repaired promptly.—Model Loudspeaker Ser-
vice, Sonic House, Shipton-on-Cherwell, Oxford.
PEAKER repairs, cones fitted, flelds and
clock coils wound. zuaranteegi satisfaction,
prompt service.—L.S, Repair Services, Pluckley,
Ashford, Kent. {0223

E undertake the manufacture of trans-

formers singly or in quantities to any
specification; all work guaranteed for 12
months

LADBROKE Rewind _Service, Ltd, 820a,
Harrow Rd., London, N.W.10, Tel, Ladbroke
0914, [0222

RANSFORMERS.— Buppliers to B.B.C.,

I.T.A., and leading radio manufacturers,
single or long runs, prompt delivery, home and
export, rewinds to all makes !
FORREST (TRANSFORMERS). Ltd., Shirley,
Solihull, Warwicks. Tel., Shi. 2483. [0128

ENEW to stock your faulty speakers of all
sizes, pressure umits, microphones, coiis,
flelds and cone assemblies in cartons.—D. C.
Boulton, 134 Thornton Rd., Bradford, 1.
Telephone 22838. {0171
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, E.18. [0330

MISCELLANEOUS
METALWORK, all types cabinets, chassis,
ur own specification,

yo
capacity avatlable for small milling and cap-
stan work up to lin., bar
PHILPOTT’S METAL WORKS. Ltd., Chapman
St., Loughborough. [0208

PAINTS, CELLULOSE, ETC,
ANL, recognised for many years as the
unique one-coat black crackle finish,
brush applied, no baking; available by post in
1/8 pint cans at 3/9 from: G. A. Miller, 255,
Nether St., London, N.3. 10260

AGENCIES WANTED
AR EAST market research and/or repre-
sentation is offered by Clyde International
Ltd.—Box No. 20, Newton, Singapore. 8714

PRINTED
CIRCUITS

This is a book on the *"how-to-do-it"” of
printed clrcuits and miniature equipment

has been written espeqally for the
radio ham, TV & radio service techmcmn,
& garage & basement experimenter.
Practical techniques & methods-have been
presented wherever possibie.

by M. Moses.
23/- Postage 1/-
®

TRANSISTOR CIRCUITS by K. W,
Cattermole. 70/-. Postage |/-.
FUNDAMENTALS OF TRANSIS-
TORS by L. M. Krugman. 25/-. Postage 1 /-,
MICROWAVE DATA TABLES. by
A. E. Booth. 27/6. Postage |/-.

THE AUDIO CYCLOPEDIA by H. M.
Tremaine. £7.10.0. Postage Free.

TELE-COMMUNICATIONS PRIN-
CIPLES (in M.K.S. Units). by R. N,
Renton. 45/-. Postage 1/6.

MULLARD MAINTENANCE
MANUAL. 10/6. postage 1/-.

RADIO VALVE DATA é6th Ed.
Compiled by “WW?”, 5/-. Postage 9d.

Complete catalogue éd.

THE MODERN BOOK CO.
19-23 PRAED ST,
LONDON, w.2
BRITAIN'S LARGEST STOCKISTS OF

BRITISH AND AMERICAN TECHNICAL
BQOKS

PADdington 4185. Open 6 days 9-6 p.m.

SELENIUM RECTIFIERS

40 ma. to 10 amp., 6 v. to 100 v.
Bridge, H. Wave or P.P.

WITH OR WITHOUT HIGH-GRADE
TRANSFORMER TO SUIT. These
are new goods, best makes, not
reconstructed Government sur,:lus
Popular types, 6 v. | a., 4/-;

7/6; 12 v. 2 a., 8/6; 12 v. la,'é
12 v. 3 a., I5/-; 6 a. alloy-finned 1ype,
27/6; 24 v. 03 a., 9/-; 0.6 a., 12/6;
24 v. | a, 13/6; 2 a., I15/6; 24 v.3 a.,
21/-; 50 v. | a., 24/-; 50 v. 2 a., 42/-;
130 v. 300 ma. h., wave, 38/-; 250 v.
300 ma. do., 65/- 110 v. | a., bdge.,
48/-; 130 v. 80 ma. bdge, 21/-, Postage
9d. extra each.

CHARGER KITS

. No. |, a kit for
": 2v., 6v., 2V,
“ 3 amp. trans-
- former, rectifier,

ammeter, all
¢ high-grade new

. parts, not rub-
v % : bish , 5 2 /6 ’
AN unique - convec-

tor housing for
same, as illust., 12/6, p.p. 3/-, ditro,
but 2 amp., 43/-, case 12/6, p.p. 3/-.

Economy 12 v. 3 amp. kit, no am-
meter needed, 34/6, p.p. 2/6, all with
12 months’ guarantee.

CHAMPION PRODUCTS
43 UPLANDS WAY, LONDON,
N2l

Telephone LAB 4457
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'GILSON U.L. OUTPUT
TRANSFORMERS

WIDE FREQUENCY RANGE—LOW
DISTORTION AT ALL POWER LEVELS

— HIGH FIDELITY —

MAXIMUM RELIABILITY
LOW COST

MULLARD 10 WATT
AMPLIFIER
WO 892

8KQA-A 43% Taps
3.7-8-150 secs.

Universal Mounting.
Shrouded.

Price 62/6

WO893 for “‘BAXENDALL’
5 WATT AMPLIFIER

Upright mounting—Tags on Coil to author’s

specification,
Price 3%/-

UPRIGHT MOUNTING GEC
88/50 AMPLIFIER
WO 866/77//597

6.6KQ A-A 439 Tap
S5KA-A 439, Taps.

0 Watt-50 Watt
For EL34s, For KT88s
For KTé6s.

Price 112/6

INVERTED MOUNTING
MULLARD
20 WATT
AMPLIFIER
WOI546/57

AN 5% T

1-3.7-8-15Q Secs, or
3.7-15-30-60Q . Secs.

Price 92/6

WO 1526, 4.5K 0 A 209, Taps, 100 Watt, |00V sec
WO 1540, 2.5K Q A-A 439, Taps, |00watt, 100Vsec

Price 157/6
Phone

R. F. GILSON LTD. ./

Ila -ST. GEORGE’S RD., WIMBLEDON,
.19

TRANSFORMERS FOR ENGINEERS, TECHNICIANS
SCIENTISTS
TROPICAL - LIGHTING - NEON - SPECIAL PURPOSE

CAPACITY AVAILABLE
ASSEMBLY and Wiring Capacity for short
runs available.—Box 5831. [8807

ELECTRONIC assembly, wiring, tag boards,

prototypes, etc.— Park Television Service
Ltd., 96, Horsenden Lane North, QGreenford.
Wem. 8313. 8684

ELECTRONIC assembly, coil winding and
machining, A.I.D. approved.— Bel Sound
Products, Marlborough Yard, London, N.19.
Tel.: Arc. 5078. [0815

SERVICES DFFERED L
RADIO/Electronic Unlts, ineluding Printed
_Circuits designed and drawn to
specifications.—Box No. 5851, [8816

SITUATIONS VACANT
THE UNIVERSITY OF MANCHESTER.

. = vacancies at the Jodrell Bank
Experimental Statlon for Instrument Makers
and Electronic Technicians to work on the
instrumentation of British Artificial Satellites.
Salaries to be negotiated according to rates
applicable in these trades.

APPLICATIONS should be sent to The Direc-
tor, Jodrell Bank Experimental Station, Lower
Withington, Macclesfleld, Cheshire. [8819

SUB-MINIATURE Electronic Components.

WE need electronic and mechanical engineers
at_all levels to work in this new and developing
sphere. There is plenty of scope for originality
and thought. The working conditions are good,
the atmosphere is friendly, we pay you well
and we pension you off if you would rather not
die in harness. We could also do with a good
circuit engineer, familiar with transistors,
IF you are interested, please write or telephone:
Michael Cohen, B.Sc. (Honms.), Chief Engineer,
ARDENTE Acoustic Laboratories Ltd., 8/12,
Minerva_ Rd., North Acton, London, N.W.10.
ELGar 3923. [87R¢
IDDLESEX COUNTY COUNCIL Education
Committee.
BRUNEL COLLEGE OF TECHNOLOGY Wood-
lands Avenue, Acton, W.3.
GRADUATE Assistant (Research Student).
THERE is a vacancy for a Graduate Assistant
in the Department of Electronics to undertake
a research project in the field ‘“Radio Re-
ceiving Techniques and Aerials”, covering the
frequency range from 100 Mc/s to microwaves.
A GRANT of £400 per annum is available., The
Assistant may prepare for a Higher Degree.
APPLICATION forms from the Registrar [8802
PHILCO (Overseas) Limited, Romford Rd.,
Chigwell, Essex.
REQUIRE at once for work on High-Class
Audio Equipment, Male Fault Finders and
Testers.
PREVIOUS Experience on this kind of work
essential, Top rates of Pay.
APPLY as above or ring Hainault 4151 for
interview. [8794
ULHAM AND KENSINGTON
MANAGEMENT COMMITTEE
TECHNICIAN required for maintenance of
electromedical apparatus. Qualification at least
to Ordinary National Certificate. Knowlejge of
mechanical engineering an advantage. Salary
(at age 26+) £620 rising to £730.
APPLICATIONS, with particulars, to
Superintendent Engineer, (152 W.W.), Western
Hospital, Seagrave Road, Fulham, S.W.6.
immediately. (8782
ELECOMS:—Radio, Line, & Telegraph:
Civilian Instructors. [
12 POSTS for men fully skilled and experi-
enced in the trade, A
supervise trainees, Appropriate O.N.C.,

. Certificate or equivalent qualification de-
sirable. Selection by trade test and interview.
Starting salary £615 (at age 21)—£750 (at
age 26 or over), rising to #£925 (National
Rates). Write for details to C.E.P.O.. Person-
nel Lines, Catterick Camp, Yorkshire. Closing
date 15th December, 1959. 8772

EPRESENTATIVE with sound technical
background required for Public Company
selling highest quality radio components to
industry.—Box 4383. [8691
LECTRONIC Engineers. A few vacancies
exist for engineers to train as Project
Leaders to take complete charge of overseas
contracts. !
CANDIDATES must be single, medically fit,

HOSPITAL

and in the age group 25-29 years. Qualifica-
tions: B.Sc., H.N.C. or equivalent, Excellent
remuneration and good prospects.—Box No.
5855. [8820
LECTRONICS Engineer required to work
under the direction of the Managing
Director on Proto-type and pre-production

planning work for Automation.
ENGINEER with good basic A.C. knowledge,
with small practical experience, would be
considered,
APPLICANT must be prepared to work on own
initiative without supervision. Starting salary,
according to age and ability with a possibility
of rising to £1,000 per annum,
APPLY: Electronics Department,
Limited, Marlborough, Wilts,
HI-FI and Tape—Vacancy for engineer
with good technical knowledge. Perman-
ency to right person—wage according to
experience. Berry's Radio, 25 High Holborn,
w.Cl