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With a snitable valve line-up, recelvers with two
t.f, stages can be designed for various degrees of
improved performance. Frame grid valves can be
used threcughout the tuner and 1.f. stages, or some
conventional valves can be retained, depending
on the sensitivity required. Two classes of
receiver satisfy all UX. requirements: one for
good signal strength areas, and a more sensitive
recejver for difficult areas.

Reception is practicable at vision carrier levels
down to 20uV r.m.s., with enough gain to give
2V d.c. at the detector. To ensure this sensitivity
and to allow for deterioration, a fringe receiver
strlo%.ld be designed round a nominal sensitivity
of 10uV.

8ignal levela In a conventional receiver are
shown on line-up ‘A’. The Band III sensitivity of
63uV falls short of the 10uV requirement by
16dB. Since frame grid valves have a gain advant-
age of about 6dB over conventional valves, this
deficiency can be made up by the use of three
frame grid valves,

The PCC89 gives fmproved gain, it has a better
noise factor than the PCC84, and it can handle
an input signal five times greater without cross-
modulation. Thus one of the frame grid valves
is used in the r.f. amplifier. The other two should
be In stages which are common to sound and
vision, so that maximum benefit can be obtained,
In 1ine-up ‘B’ the PCF86 is used in the mixer and
the EF183 in the common {i.f. stage. The EF80 is
retained in the separate 1.f. stages. The most
severe requirements are met, and the maximum
usable gain for low signal levels is provided. In
normal service areas, the gain is reduced by
a.g.c. for large signals, as shown for Band I at
‘C'. Rather greater signals than 150mV can be
handled.

A receiver for high signal strangth areas does
not require 10V sensitivity, and all require-
ments can be met by receiver *Al; but frams grid
valves would give the required gain with one
less 1.f. stage. Line-up ‘D* uses the same tuner
as the high-sensitivity receiver; but there is
no common i.f. stage, and the EF183 Is used

instead of the EF80. The performance shown is.

for maximum sensitivity. A signal of 226V r.m.s,
can be handled. All normal service area require-
ments are met, and the receiver 1s economically
attractive. The EF184 can be used in place of the
EF183, giving 2dB more gain; but the signal
which can be handled is reduced.
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Transisior Reliability

IN theory a transistor should last for ever. There
is nothing obviously expendable in it as there is
i the hot cathode of a valve. The crystal lattice
of the solid-state semiconductor remains, under
normal operating conditions, a fixed framework
through which electrons and holes circulate under
the influence of applied fields to and from the
external connections of the device, Although the
charges associated with individual atoms may
change temporarily, and the current carriers may
leave with greater energy than that with which
they entered, there is no net gain or loss of
material, and the chemical nature and physical
arrangement of the atoms remain unchanged.

We said “in theory ” and “ under normal operat-
ing conditions.” In practice, of course, transistors
sometimes fail and in the early days failures were
frequent and of many kinds. Indeed there grew
up a whole descriptive pathology of transistor
diseases such as “sleeping sickness” leading to
“slow death” or “sudden death.” Some of these
were peculiar to the first point-contact transistors
and were accounted for by mechanical disturbance
of the contact wires. In junction transistors most
of the carly troubles were due to contamination of
the outer surface, particularly by moisture, which
gained access, in spite of encapsulation in plastic,
rthrough incomplete bonding with the leads or the
slight bulk permeability of the best synthetic resins
then available. Silicone greases and varnishes in
conjunction with low-temperature glass seals or
¢old metal-welding techniques have since mastered
the moistute problem.

Given sound mechanical construction to ensure
freedom from catastrophic failure through break-
ages at the lead-out connections and with the flanks
sifely guarded from surface contamination, de-
terioration or failure can only occur on the main
fronts of the transistor action. Could a break-
down occur as the result of penetrating radiation,
for example, cosmic-ray particles? All the evi-
dence is against this as a significant possibility.
Irradiation by gamma rays has caused failure in
gefmanium transistors in 5 seconds, and in 30

e¢onds in silicon, but the failure was due primarily
to surface effects and not to bulk effects involving
the crystal structure*.

The worst enemy of the transistor is tempera-
ture, which is in effect vibration of the crystal
lattice. If this becomes too severe dislocations
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may occur and the distribution of impurity atoms,
so essential to the proper functioning of the junc-
tions, may be permanently disturbed. Whatever
the explanation may be, the fact remains that the
performance deteriorates as temperature increases,
and the deterioration may be permanent if the
maker’s recommended junction temperatures are
exceeded. On the other hand, if the circuit condi-
tions are such as to ensure a conservative rating,
there seems no reason to doubt that the life
expectation of a transistor may well be SO to 100
times that of a valve and that it will outlive many
of the components with which it is associated.

Space Experiments

NOW that argument in Parliament and in the Press
about the propriety of accepting a lift in an Ameri-
can “satellite vehicle ” has subsided, it is gratifying
to learn that matters have been settled and that the
first launching of a satellite from a “Scout” four-
stage solid-fuel test vehicle is scheduled for the
latter part of 1961. It is even more gratifying to
learn that the experiments which have been planned
come very close to our interests and will be con-
cerned with the ionosphere, and in particular its
outer limits where the terrestrial atmosphere merges
into that of the sun.

The long tradition of British interest and achi¢ve-
ment in ionospheric research, and especially recent
experience in launching ionization experiments in
“Skylark ” rockets, together with the original labora-
tory work on ionized gases conducted by research
groups under Prof. J. Sayers at Birmingham and
Drs. R. L. F. Boyd and A. P. Willmore at University
College, London, no doubt influenced the choice.

Experiments planned are based on the Langmuir
probe (which measures the rate of change with
voltage of current due to impinging ions) and on
the measurement of the complex dielectric proper-
ties (at 10 Mc/s) of the gaseous medium berween
parallel plates. These will give information on the
identity of heavy ionized particles as well as on the
density and temperature of the electron population
of the fully ionized plasma at high altitude.

We know that the equipment will be well made
and carefully prepared and it only remains to keep
our fingers crossed for a successful launch.

** Transistors Can be Reliable ** by C. H. Zierds, Jr. Electronic
Design, 1st April 1957.

103

www.americanradiohistorv.com


www.americanradiohistory.com

Improving the Dynamic Range of

USE OF A PILOT TONE TO COMPENSATE FOR MANUAL COMPRESSION OF THE INPUT

By L. H. BEDFORD, C.B.E., M.A., B.Sc. (Eng.), F.C.G.l, F.LR.E., M.LE.E., M. Brit. LR.E.

THE dynamic range of the domestic tape recorder
is nearly but not quite good enough. A signal/
noise ratio of 50 dB is frequently claimed, and
more usually 40 dB is attained. This is to say that
the maximum undistorted signal is 50 to 40 dB
above the noise level. Even the latter figure suffices
for the recording of low-contrast subject matter
such as speech and some types of music. Other
types of music, in particular orchestral, organ and
even pianoforte, themselves extend over a dynamic
range of 40 dB, and so are clearly not directly

Fig. 1. Eusic method of
providing a pilot tone with
a level proportional to the
recording gain control
level.

A

acceptable to the tape system; for this would imply
that the reproduction of pianissimo passages must
occur at unity signal/noise ratio.

The solution commonly adopted is precisely the
same as that in any other communication system
of restricted signal/noise ratio, namely that the
input signal is compressed by ‘‘ monitoring ”’; the
monitor manipulates a gain control so as to hold
the fortissimo passages below the distortion level
and the pianissimo passages suitably above the
noise level.

This process is quite justifiable from an engineering
standpoint because, once the signal/noise ratio
has been thus maintained, the subject matter can
be ‘ de-compressed > by manual operation of the
gain control on reproduction; this process could
be called * de-monitoring.”” However, such an
operation is little more than a theoretical possibility,
since not only is the gain-control manipulation
an intolerable burden but the information required
for correct operation is lacking. Attempts to per-
form this process automatically, but still in the
absence of the correct information, have appeared
under the descriptive title  expander circuits ”’;
these are now quite properly in disfavour.

So long as the monitoring process remains a
manual operation, and there are good reasons
why this should be the case, there is no possibility
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of automatic * de-monitoring ” unless the monitor-
ing gain control history can be conveyed as such
to the de-monitor.

The device now to be described allows just this
and so is quite distinct from an ‘ expander.” On
recording, the monitoring history is written in
terms of a superposed pilot tone whose amplitude
is subjected to the same monitoring process as
the signal. On reproduction, an a.g.c. circuit holding
constant the amplitude of the reproduced pilot
tone constitutes a perfect de-monitor. By this
combination, the monitoring operations are pre-
cisely “ unwound”. The original contrast is restored
and only the signal/noise advantage of the monitoring
process is retained.

With this arrangement a new situation arises.
The monitor, who hitherto may (or may not) have
felt restricted by some artistic considerations, can
now go to work to his heart’s content, finally throw-
ing aside all decent restraint, confident in the know-
ledge that his every effort to destroy the music
will be exactly defeated.

The pilot-tone operated gain control is by no
means a new idea, but it may be well to describe
it basically in the present context.

In Fig. 1 is shown the part of the recorder ampli-
fier around the monitoring gain control potentio-
meter R,,. The top of R,, is connected through ¢
resistance R, to a pilot-tone oscillator (P.T.O.).
The latter provides a constant signal of a frequency
outside the audio range but within the recording
capability of the tape system; which in practice

Fig. 2. Pilot-tone oscillator circuit.

+oV
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Tape Recording

implies a frequency slightly
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range,

The pilot tone thus . 18k
applied is subject to exactly
the same monitoring
variations as the signal, it
being understood that
monitoring takes  place
: . 12
exclusively by means of the
gain-control potentiometer §°8°
R,,. If then on reproduction
the pilot tone is separated 12k
out by a frequency-
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selective circuit and used
as input to an a.g.c.
circuit  controlling the
audio gain, the monitoring
operations are ““ unwound
to an accuracy defined only by the perfection of
the a.g.c.

The following particulars relate to an experimental
application of this principle to a domestic tape re-
corder which has worked with somewhat spectacular
results. Some 15 dB stretch of the dynamic range
has been obtained.

The pilot-tone fréquency was selected at 13.5 ke/s,
this being considered the lowest frequency that could
be filtered out without detriment to the music.
This implies working with a tape speed of 15in
per second with a normal R/P head, but will allow
7.5in per second with a modern high-resolution
head.

Only a minute power output is required from the
pilot-tone oscillator, which suggests a simple form
of transistor circuit. This is shown in Fig. 2. The
transistor is an OC71 used in the grounded-emitter
condition, but for the 12-ohms emitter-follower
resistor. The circuit operates at 9 V, 6 mA total,
of which the transistor current is 2 mA approx.
(It will in fact oscillate and produce adequate power
output down to much lower voltages.)

For play-back the same transistor and most of its
circuit is used to form the selective pilot-tone
amplifier. The arrangement is shown in Fig. 3.
In this case, the transistor operates as a grounded-
base amplifier.

Input is taken to the emitter through the 13.5 ke/s
series-tuned circuit L,C,, which is fed from the 15-
ohms output of the normal playback amplifier in
the recorder. This series-tuned feed, together with
the parallel-tuned collector- circuit, provide adequate
selectivity at 13.5 kc/s. The collector-tuned circuit
now feeds a diode and can produce some 12 V of
a.g.c. linearly related to the 13.5 kc/s input. In prac-
tice the a.g.c. potential will not exceed 8 V.

It remains only to suppress the transmission of
13.5 kc/s pilot tone to the final amplifier, which;would
otherwise be objectionably audible to those of
sufficiently-low age group. Series-tuned circuit
L,C, and resistance R; perform this function, it
being understood that the system will invariably work
through a power amplifier and not directly through
its own speaker. .

Finally, Fig. 4 shows the practical arrangement of

the play-back level.
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Fig. 3. Selective pilot-tone play-back amplifier for providing an a.g.c. voltage to correct

the complete de-monitor unit in which it only re-
mains to invoke a relay for the purpose of changing
over the circuit from its Record to its Play-back
function. This relay is operated by the h.t. feed
current to the normal bias oscillator. Thus no extra
switching is involved and the only adjustment
required is the pre-setting of the pilot tone amplitude
control R,,.

In Fig. 4 is shown also a skeleton circuit of the
basic play-back amplifier in order to clarify the
connection of the de-monitor unit to it. It will be
seen that the a.g.c. voltage is applied as grid tsas to a
single stage. The behaviour of this circuit under this
somewhat peculiar condition is shown in the follow-
ing table.

Bias (V) | Input at M]J Loss Remarks
(mV) (dB)
0 2.5 [}
- 5.9 5 6
— 6.8 10 12
— 7.4 20 18
— 78 40 24
— 8.1 40 30 Distortion
observable
— 8.4 40 36 3

The maximum undistorted tape signal at MJ in
Fig. 4 being approximately 25 mV, we see that it is
possible to operate over a range of 18 dB monitoring
compression with an output range of 20 log (7.8/5.9)=
2.5 dB. This is to say that a monitoring range of 18
dB has been reduced by 15.5 dB.

After the adjustment of the three pilot-frequency
tuned circuits there remains only one operational
adjustment, namely the pilot-tone amplitude control
R,. The setting of this controls the dynamic range
of the de-monitoring. The value 15.5 dB referred to
above was obtained with the pilot voltage (viewed
at the anode of the audio output valve) set to approxi-
mately one-third of the nominal distortion point audio
voltage. This adjustment should be made with the
gain control R,, set to its maximum intended value,
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Fig. 4. Practical arrangement of pilot-tone oscillator and T, Pilot-tone oscillator transformer

selective play-back amplifier and their connections to
skeleton circuit of basic play-back amplifier.

KEY
PH Play-back head
N Frequency-correcting network
M7 Microphone jack
RLA Relay winding, 400Q, 45 mA
A, Ay, A; Relay change-over contacts, shown in un-

energised condition (Play-back) )
S; Switch on “Record” button (shown in
Play-back condition)

which will in general be its extreme maximum value.

It may be remarked that when the demonitor
circuit is in operation the gain control R,, becomes
inoperative as such in the play-back condition
because the a.g.c. circuit acts to opposc it. It does,
howeve1, control the range over which the de-
monitor works and will thercfore normally be
set at maximum on play-back. If it is turned down by
some 25 dB with a compensating (but far smaller)
increase of gain in the power amplificr, the reproduc-
tion becomes un-demonitored. This is a useful test
or demonstration procedure.

The circuit can be built up in compact form and will
usually be small enough for installation inside an
existing tape recorder. The likelihood of this is in-
creased by the fact that anyone who is sufficiently
quality-conscious to wish to try this arrangement
is liable to have remoted the power pack in aid of
hum reduction!

In conclusion, we may usefully examine the
“ economics >’ of the device. Assessing it in the form
described, which by no means carries the idea to its
limit, we see that we gain 15 dB of dynamic range for
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Winding 1, 2,3 0, 50, 280 turns total
1,3 40 mH nominal (L,)

4,6 4 turns

(32 s.w.g. Lewmex wire on LA1 Ferroxcube
core)

C, 3470 pF nominal (to tune with L, for 13.5
kc/s)

Te 2.77 mH (60 turns of 22 s.w.g. on LA7)

C, 0.054F nominal (to tune with L)

’ 13.9 mH (165 turns of 28 s.w.g. on LA1)
C, 0.01uF nominal (to tune with Lg)

Diode Crystal diode, « 25V p.i.v.

an increase of tape speed which may for practical
reasons need to be 2 to 1. This increase of tape speed
by itself would theorerically offer us 3 dB, so we have
picked up a net 12 dB by means of the device. For
this we have paid a capital investment of one tran-
sistor, three pilot-frequency tuned circuits and a
relay; surely a nice bargain for the Communication
Engincer! Unfortunately on the domestic front the
situation is not so good. As already pointed out the
existing dynamic range is nearly good enough. Thus
the domestic user may not be interested in a further
12 dB even at so trivial a capital cost.

A 16% r.p.m. record was recently released by Rank
Records. This is similar to an ordinary l.p. but recorded
and replayed at half speed. In addition, a bass cut
and mid-frequency boost are superimposed on the
standard recording characteristic, and the recording level
is about 5dB lower than usual. The upper recorded
frequency limit is about 5kc/s, and the total playing
time for a 12in record one hour and thirty-five minutes.

WIRELESS WORLD, MARCH 1960
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Geneva Conference

FINDINGS OF THE

AT Geneva on December 21st representatives of
89 countries signed the new International Tele-
communication Convention and a new set of Radio
Regulations which come into operation in May, 1961.
These two documents were the outcome of two con-
ferences—the Ordinery Administrative Radio Con-
ference and the Plenipotentiary Conference—
organized by the International Telecommunication
Union which together lasted over four months. The
main task of the Administrative Radio Conference
was to apportion internationally frequencies between
the various “services” and users—maritime and
aeronautical mobile, maritime and acronautical radio
navigation, meteorology, amateur, land “fixed ” and
“mobile,” broadcasting, etc. This nccessitated a
complete overhaul of the Atlantic City (1947) allo-
cations and, as with most international conferences,
because of the expansion of some services and the
growth of the “ younger ” countries, it was a tug-of-
war between the “hzves” and the “have nots ”. In
addition to the growing demands of expanding ser-
vices provision also had to be made for the require-
ments of new “services” such as space
communication, radio astronomy, and tropospheric
and ionospheric scatter. Whereas in the Atlantic
City regulations the table of frequency allocations
did not go above 10,500Mc/s the new table extends
to 40Gc/s (40,000Mc/s).

The demands for frequencies in some sections of
the radio spectrum have been so great, and are likely
to become even grecter, that in order to reduce the
demands on the 3-30Mc/s band and prevent inter-
ference with long-distance radio-communications
“administrations are encouraged to use, whenever
practicable, any other possible means of communica-
von.” It was undoubtedly this h.f. band which
poscd some of the biggest problems the confer-
ence had to solve. So great were they that
a small pancl of specially-chosen “experts ” is being
set up to investigate them with a view to reducing
the prescnt congestion. Also an entirely new pro-
cedure has been adopted for the registration of
frequencies. The Intcrnational Frequency Registra-
tion Board, which comprises eleven elected members
each of a different nationality but acting as impartial
advisers and custodians, has been given the task of
preparing a new Master International Frequency
Register. So far as broadcasting stations are con-
cerned the broadcasting authorities have been asked
to submit four opcrational schedules each year
covering the summer, winter and the two equinoc-
tial seasons. This information will be combined
into a Tentative Schedule which will reveal
incompatabilities in frequency assignments.

Whilst on the subject of broadcasting we would
mention that no changes have been made in the
frequency bands, bat it is good to know that pro-
vision has bcen made just below the television Band
I for the ionospheriz scatter stations, some of which
have becn operating on frequencies in the lower
channels of the band. Ionospheric scatter stations
designed to operate over distances exceeding 800km

WIRELESS WoORLD, MARCH 1960

.T.U. MEETINGS ON FREQUENCY ALLOCATIONS

must confine their transmissions to the following
bands: 32.6-33, 34.6-35, 36.2-36.8 and 39-39.4Mc/s.

The use of broadcasting stations, both television
and sound, “on ships or aircraft outside national
territorial waters is prohibited.”

New frequency tolerances for broadcasting sta-
tions are to come into force in January, 1966. In
the 10-1605kc/s band it will be reduced from 20c/s
to 10c/s, in the 1605-4000kc/s band from 50 to 20
parts in 10° and in the 4-29.7Mc/s band from 30 to
15 parts in 10°. There have also been closer limits
imposed on the television and sound broadcasting
stations in the v.hf. and u.h.f. bands.

An interesting aspect of the Regulations is the
provision for communication between ‘space”
vehicles and earth-to-space services for research
purposes. The frequencies (Mc/s) allocated are
10.003-10.005, 19.990-20.010, 183.1-184.1, 1700-1710
and 2290-2300. One of the hundreds of documents
circulated during the conferences dealt with tele-
communications and the peaceful uses of outer-
space vehicles. It covered not only the telecom-
munication needs of space craft both for their remote
control and for transmission of information but
went on to say “artificial satellites will undoubtedly
be used in the near future to establish new telegraph
and telephone connections . . . and . . . sound and
television broadcasting services.” In 1963 a spccial
conference will be called to consider the problems
of space communication.

The frequency allocation table has been called the
regulation with a 1,000 footnotes for there arc so
many variations from and modifications and cxcep-
tions to the basic plan. Another point of interest
about the plan is that it defines for the first time
priorities where a number of services share a band
of frequencies. Services are defined as primary,
permitted or secondary. The first two have equal
rights cxcept that a primary service has a priority
in the choice of frequencies. Stations in the third
category must not cause harmful interference to or
claim protection from either of the others.

So far as amateurs in Region I, which includes
the U.K., are concerned, the only changes in their
frequency allocations were a loss of 50kc/s in the
7Mc/s band and a reduction in the width of the
420-450Mc/s band to 430-440Mc/s.

A world-wide reservation of the following bands
has been made “for the use and development of air-

borne electronic aids to air navigation * : —960-1215,
1535-1660, 4200-4400, 5000-5250 and 15400-
15700Mc/s. The frequency of 243Mc/s has been

allocated to survival craft.

It has been impossible within the limitations of this
short article to give an exhaustive survey of the
Radio Regulations, which cover some 600 pages;
moreover, some of the regulations or recommenda-
tions are of interest to only a comparatively small
section of the radio fraternity. However, we pro-
pose to publish from time to time items of interest
to particular sections of the diverse readership of
Wireless World.
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How Long Will a Transistor Live?

ADVICE TO THE USER GAINED FROM RECENT EXPERIENCE

By R. BREWER*

lT is natural that with many commercial products
we ask the question, “ What is its expected life? ”
Transistors belong to this class of products, and even
the non-technical user is beginning to ask, “How
long will a transistor live? ”

This article has been prepared to give guidance in
a problem that appears simple, but which is really
quite complex, and the basic information is given for
a broad, but realistic, approach to the general
question of transistor life.

The simple question, “How long will a transistor
live? » has no simple answer, because it begs another
question: “When is a transistor dead? ” When the
problem is put this way we are led to the answer
of a rather different question that is probably more
important to the user of transistors than the question
first asked. It is also worth remembering that, as
with human beings, living conditions strongly
influence the length of life!

A transistor dies either when a catastrophic event,
such as a short-circuit between elements, occurs, or
when an electrical characteristic has deteriorated to a
point that is unacceptable in the circuit in which the
transistor is being used. The definition of death is
thus closely linked to the conditions of use; only the
catastrophic type of failure is unambiguous and valid
for all circuits.

Cemparison with Valves.—It is useful to compare
the life patterns of transistors with those of ther-
mionic valves, because these also have catastrophic
and deterioration type failures. Apart from the
generally much lower rate of catastrophic failures in
transistors, the most striking difference between the
life characteristics of the two types of device is that
for many valves the deterioration process, which is
gradual in the early stages, may later become so rapid

* Research Laboratories, General Electric Company.

as to cause system breakdown almost regardless of
differences in circuit conditions. In other words,
once a valve has started to “nose dive” it is more
or less unacceptable in any circuit.

By comparison, the deterioration process in many
types of transistors is extremely gradual, and after an
initial “settling-down” period, subsequent changes
may be small. The two characteristics most likely
to change during life are current gain and leakage
current. Fig. 1 shows a typical record of gain in a
sample of GET103 transistors which have been on
life test for 20,000 hours (nearly 2% years). These
transistors are running at a junction temperature of
65°C, a figure which is fully adequate for applications
such as portable personal radio receivers. It is worth
noting that in apparatus of this type, where the duty
may average about 5 hours a day, it would take about
11 years to build up a total operating time of 20,000
hours.

It must be remembered that transistor manufac-
turers are constantly striving to improve the quality
of their products, including the life characteristics.
Long-term life test evidence inevitably lags behind
the latest production processes, and records such as
that shown in Fig. 1 cannot reflect recent improve-
ments resulting from increased production experi-
ence. Since this life test started, the introduction of
better techniques has enabled the maximum junc-
tion temperature of the GETI103 transistor to be
raised from 65° to 85°C. Changes of this kind
depend on a thorough appraisal of all the many fac-
tors involved, including extensive life test evidence,
but another two years must elapse before the 20,000-
hours performance at the higher junction tempera-
ture has been confirmed. At present there are no
reliable, well-established techniques for accelerating
transistor life effects—we have no substitute for time.

Pattern of Transistor Life.—Many of the early
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Fig 1. Change during life of median value of B for a sample of fifteen GET103 transistors manufactured in May 1957.

Junction temperature during electrical life test is approximately 65°C; while B is measured at 25°C.
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junction transistors exhibited the degradation type
of life failure due to imperfect manufacturing tech-
niques, but major improvements in this respect have
been made in recent years. The -characteristic
“nose dive” seen in many valves is generally absent
in transistors, but there may be fairly large differ-
ences in the rate of change among individual speci-
mens of similar transistors. While there is little
reason to expect any tendency towards major
changes in the average characteristics late in life,
this fact has yet to be proved.

A study of the evidence from life tests such as
that referred to above suggests that transistors in
general may be capable of outliving the equipment
in which they are incorporated. It must not be
assumed, however, that all the transistors in a batch
will have identical survival characteristics. Like
every other mass-produced article, the transistor is
subject to chance variations in manufacture that can
cause an unpredictable breakdown during life, or
an unusual change in gain or leakage current, and
it is the incidence of troubles of this kind, rather
than a general end of life having been reached, with
which we are really concerned. For the operators
of equipment using large numbers of transistors the
question is therefore not so much “How long will
a transistor live?” as “ How often will chance failures
occur? ”

Time Between Failurss.—The last question is one
to which some provisional answers can be given,
though they do not necessarily apply to all types
of transistor, and it has yet to be shown that the
failure rate is the same throughout life. Evidence
from various types of transistor equipment, and from
life tests involving many millions of transistor-hours,
indicates that the failure rate for low-frequency
germanium transistors of the GET103 type, for
example, is in the region of 0.05 to 0.01% per
thousand hours. With this information we can
immediately work out the mean time between
failures (M.T.B.F.) for an equipment, and this is
something we really want to know. For example,
assuming a rate of (0.05% per 1,000 hours, the
M.T.B.F. in a unit using 1,000 transistors of the
same type would be 2,000 hours. This order of
reliability applies to germanium transistors working
in ambient temperatures up to 40° to 60°C, and
with junction temperatures in the region of 70° to
85°C.

Guidance to Users.—It may be held that the
rapidity of technical advances in the industry, and
the lack of sufficient time for long-term effects to
have become manifest. make it unwise to forecast
the ultimate reliability of transistors at the present
time. Against this is the fact that transistors are
already being used in equipment where long life
is a major requirement, and it therefore seems
advisable to give users some guidance on the best
apprepach to the subject in the light of present
knowledge.

The failure rate figure given above is a realistic
one for several types of low-frequency germanium
transistors now in production, but in considering it,
a number of important reservations must be made.
First, very wide differences may exist in the life
characteristic of types of transistors that are super-
ficially similar. Also it must be realized that some
of the latest types of high-frequency transistors are
made by advanced techniques which may produce
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life characteristics differing from those associated
with the more well-established techniques used for
low-frequency devices. Secondly, circuit charac-
teristics and operating conditions can have far-reach-
ing effects on the reliability achieved in practice.
This cannot be stressed too strongly. Such matters
are obviously absent in any general statement, and
it is therefore essential to consider the details in
each application. As an illustration, Fig. 2 shows
how current gain can be affected by junction tem-
perature, and it will be seen that at the higher
junction temperatures greater circuit tolerance is
necessary. This subject has been dealt with more
fully in a papert which is now in course of publica-
tion and should be available in the near future.

Circuit Design Factors.—The foregoing comments
show how important are the details of operating
conditions when considering statements about the
life and reliability of transistors. Reliability informa-
tion in these circumstances may easily be miscon-
strued, and general statements, such as have becn
given here, serve only as landmarks.

The designers and operators of equipment using
transistors have a large part to play in determining
the M.T.B.F. of the transistors used in the systems
with which they are concerned, and their contribu-
tion to transistor reliability will be most effective if
the following precepts are remembered:

(1) Survey the electrical and environmental con-
ditions under which the transistors will be used,
paying particular attention to the extreme values of
supply voltages and temperatures likely to be en-
countered. The possibility of voltage transients and
oscillations should also be checked.

(2) Employ tolerant circuit arrangements so that
changes in transistor characteristics during life have
a minimum effect on system performance.

(3) Consult the transistor manufacturer for advice
if necessary.

(4) Watch for accidental misuse as a cause of
transistor failure. An increasing body of informa-
tion suggests that high early failure rates in
transistors are due to faulty installation and
maintenance procedures.

If these points are kept in mind when new equip-
ment is being designed or installed, the chances of
realizing the low failure rate of which the transistor
is capable will be significantly increased.

A Rehabxlxty Appraisal of Semiconductor Devices,” by
R. Brewer and W. W, D. Wyatt, presented at the I.E.E. Inter-
national Convention on Transistors and Associated Semiconductor
Devices. May 1959.
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Transformerless Circuits
for Broadcast Receivers

NEW CIRCUITS
DISPENSE WITH
A VARIETY OF
CIRCUIT ELEMENTS

By R. C. V. MACARIO*, Ph.D. and N. E. BROADBERRY*, Grad.Brit.L.R.E.

(‘JONSTRUCTION of the electronic circuit can
be made simpler when transformers and other wire
wound components do not form part of the circuit.
This may be regarded as being due to the greater
versatility of the more compact circuit elements
such as the resistor, the capacitor and the transistor,
which together lead to neat circuit arrangements.
The modern trend of electronics towards the solid
state circuit also favours the use of this type of
component, to which may be added other solid
state components such as the ceramic i.f. transformer!.
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Fig. I. Audio amplifier and 150-mW output stage for

portable receiver using |2-volt two-terminal supply.

However, a review of the extensive literature
on the modern transistor broadcast receiver suggests
that the circuits used today are not of this type;
unfortunately they make use of components other
than the recommended ones. In this article alter-
native circuit arrangements are introduced designed
to match in with the above ideas.

Portable-receiver A.F. Stage.—For the small
portable receiver Class-B operation is essential
unless one of the more esoteric forms of signal-
controlled Class-A circuits is introduced. The
complementary n-p-n/p-n-p arrangement clearly
provides the simplest design without a driver trans-

* Plessey Co. Ltd.
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former for a Class-B circuit. The criterion for a good
design would appear to be a maximum power output
with minimum distortion and minimum complexity,
This suggests the use of a common-emitter stage
driving a common-collector pair. A discussion of
this type of transistor amplifier is to be found, for
instance, in the Handbook of Semiconductor Elec-
tronics®. In a final form the circuit leads to a fairly
straightforward design as shown in Fig. 1.

A description of the circuit behaviour to d.c.
is as follows: the forward bias of V1 is sct so that
its collector potential is quiescent at —6V with the
d.c. collector load R,+R,+R;. This bias depends
on the current through R,, the emitter resistor, and
the base potential determined by the potential
divider Ry and Rq. The collector of V1 is coupled
directly to the bases of V2 and V3; thus the connec-
tion common to the emitters of V2 and V3 assumes
a potential almost identical with that of V1 collector
(emitter-follower action). To prevent a flow of
d.c. through the load its “ earthy * connection may
be taken either to a centre tap on the battery or to
earth through a d.c. blocking capacitor (C,). When
a blocking capacitor is used the p.d. across C,
follows V1 collector potential; therefore, if the
potential divider R;, Rg is fed from this point, a
direct-coupled negative-feedback loop is closed, a
loop which helps to maintain equal potentials
across V2 and V3,

Turning now to the a.c. or signal conditions; the
collector of V1 drives the bases of V2 and V3, which
conduct on alternate half cycles, V2 on the negative
and V3 on the positive half cycles. R, provides a
small forward bias for the output pair of transistors,
to eliminate crossover distortion. As R, is taken
from the * earthy” end of the loudspeaker there
is no signal feedback. If, on the other hand R,
is taken from the “live” end of the loudspeaker
there is feedback and the power gain of the stage
falls by about 10dB. There is, nevertheless, some
feedback due to the fact that the full output voltage
of V1 is not applied between the base and emitter of
the output transistor because of the presence of the
load in the emitter circuit, but this has been cor-
rected by including the bootstrap circuit C,, R,.
The overall voltage gain of the stage is abouat 44dB
and the input impedance is about 1kQ.

In order to estimate the correct conditions for the
driver transistor the following method may be used.
Considering the half cycle when V2 conducts, the
peak output current occurs when the driver just
cuts off and at this instant all the base current z,y,
of V2 is supplied by R,. The voltage which drives
this current will be equal to 6 volts which is the
supply voltage across V2, and this drive will also
have to overcome the input impedance R,, of V2 and
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the reflected load By,.R;, where B is the common-
emitter current gain.

" (Ry+Rin+Bya R fywe=6V ... (D

fve in turn will be equal to 1/By, times the peak
load current,

S dyve= (1/Bvs). v/ (2 X peak power/R;).. (2)
Considering a current gain =50 and for 100 mW
output it follows that:—

Iyyy=1mA
R,+R,=2kQ.

Since R,, is only about 100 ohms, R, should be
slightly less than 2,000 ohms. Alternatively, if
£=100 and for 150 mW output:—

ipva=0.61 mA
R,+R,=18 kQ.

It is clear that to increase the output power the 8
of the output stages should be increased. On the
other hand, to increase the output power by reducing
the speaker load leads, unfortunately, to excessive
current consumption by the driver stage (because
R, would have to be reduced) and this would reduce
markedly the battery life.

The correct collector current for V1 is estimated
from

Tevi= 6/(Ri+Ry+R5/2)=2.75 mA

The linearity of the output is shown in Fig. 2
and indicates the circuit operates satisfactorily up to
outputs of approximately 150 milliwatts. A 12-volt
battery supply has been used as this allows a much
greater degree of flexibility throughout the design
of the receiver circuits; this may be slightly higher
than normal but it is single-ended.

Detector Stages.—The output stage just des-
cribed may be driven directly from a detector stage
using the conventional series-diode circuit. However,
this form of detection may not always be the most
efficient type because of the series resistance of the
diode. The following measurements were made to
compare the performance of series-diode, shunt-
diode, and transistor-detector circuits. Fig. 3
shows the three circuits that were explored and in
circuits (i) and (ii) the transistor is the final i.f. ampli-
fier and the diode detects; each circuit was adjusted
for maximum performance. In (i) and (ii) a ceramic
wave-filter element can be connected across the
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Fig. 2. Inputfoutput choracteristic of audlo-frequency am-
plifier and power output stage shown in Fig. I.
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Fig. 3. Series (i)- ond shunt (ii)- detector circuits and their
final i.f. amplifiers compored with transistor-detector
equivalent (iii). I.F. input (modulated 30%, ot 400c/s) shown
produces 10mW a.f. output in 1-kQ following load.

collector load of the transistor if increased i.f.
selectivity is required. However, a comparison of the
voltage conversion gain from if. to a.f. suggests
ﬁrstly, that the shunt-diode is more efficient than the
series connecnon, and secondly, the transistor
detector is more attractive as a diode is not used.

In Fig. 3(iii) the transistor acts both as the a.f.
amplifier and the rectifying amplifier®. R, mainly
determines the direct potennal on the collector as the
effective load is the input 1mpedance of the next
stage. The emitter current is adjusted by varying
the forward bias on the base until maximum sensi-
tivity is obtained, noting that the current required
for optimum detector efficiency is usually lower
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than that requnesd for maximum B. R, is included
to provide d.c. and thermal stability; the value
chosen is such that when a signal is present it does
not unduly disturb the operating conditions. The
stage also produces amplified a.g.c. and the preceding
i.f. stage can be so biased that an overload-protection
diode is no longer necessary*. The emitter bypass
capacitance Cyx is shown as an electrolytic in Fig.
3(ii): 0.1xF may be used at the expense of slight
reduction of a.f. gain, but this gives the advantage
of a.f. negative feedback.

Practical Construction.—To illustrate the sim-
plicity of construction of the type of circuit just
described, Fig. 4 shows a half-scale photograph
of a printed-circuit-board assembly containing the
a.f., detector and i.f. stage of a standard receiver.
The af. and detector circuits are as described in
Fig. 1 and Fig. 3(iii)). The two small discs at the
left-hand end of the board are piezoelectric ceramic
i.f. transformers’.

Higher Power Audio Stage.—For the better
quality receiver, a higher-power a.f. stage is essential
and power outputs of up to 2 watts may be desired.
This would include both the car radio and f.m./a.m.
home use where, on certain types of programme,
strong peaks that would almost certainly be distorted
by the 150-milliwatt stage occur even in low-level
listening.

Fig. 5 shows the circuit and component values
of the complete a.f. stage that will deliver 2 watts
into a 5-ohm load. It will be observed that Fig. 5
is an extension of Fig. 1 and again represents a
circuit which aims at the best output for the
simplest design. The circuit may be described
by extending the description of the previous audio
stage. The complementary pair V2 and V3, acting
as phase splitters, now drive the p-n-p output
transistors V4 and V5: hence the last two stages both
operate in a Class-B mode. The junction of C, and
R; and the output terminal is again held at —6 volts
by the feedback through R; controlling the current
through the transistor V1. The small forward
bias for both pairs of Class-B transistors is again
derived in V1 load; but R; has been replaced by a
junction diode which has a negative temperature
coefficient and hence improves the temperature-
stability factor of the overall circuit. R; and C,
again form the bootstrap circuit enabling the full
output of the driver to be applied to both halves
of the following stages. The final stages V4 and V5
are also driven from low-impedance sources and
this reduces the effect of current-gain fall-off at large
drive currents. Consequently the proportion of
distortion components in the output is reduced.
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Left: Fig. 4. Photogroph of i.f., detector and o.f. stages of
broadcast receiver assembled on a printed-circuit board.
Photograph is about half-size: i.e. board is under 6-in long.

Below: Fig. 5. Medium-power (2-W) a.f.
amplifier and output stage using 150-mW
amplifier of Fig. | as basis of driver stage.
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The design procedure is exactly similar to the
previous amplifier. Here, however, as the driver
only “sees’’ the loudspeaker through V2 and V4,
Bvs of expressions (1) and (2) becomes By,.Bvy,
whilst the input impedance of V2 is now much
higher, at about 1kQ, because of the emitter load.

Thus for 2 watts into a 5-ohm loudspeaker:—

hve=(1/50.30)v/(4/5)=0.6 mA,
R,+R,=25kQ,

R,=1.5 kQ. (A higher g would
increase the estimate).

A 1.8 kQ resistor was used in the practical circuit, the
correct d.c. for the driver is then again 2.75 mA.
This current is set by R;.  The bleed current through
R; should be high relative to I +41,/8v, to minimize
temperature drift effects and the unbalancing action
of the circuit due to differences between individual
transistors.

The quiescent current for the complete stage is
about 5 milliamps, whilst a musical programme may
average about 50 mA. The battery supply is again
a single-ended 12-volt source.

Further Improvements.—Although there is no
detectable distortion ona.m. reception at high listening
levels using the circuit shown in Fig. 5, the amplifier
may be elaborated to give even better quality if it is
used, say, for f.m. receivers. The frequency response
appears adequate, but for wider bandwidths the
higher harmonics of distortion may become notice-
able. Possible extensions of the design would be the
inclusion of resistors across the base-emitter junction
of V4 and V5 to reduce the variation in input
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impedance of the final stages; also a resistor could be
inserted in series with the emitter of V3 to balance
the impedance seen by V1 on both halves of the signal
cycle. The capacitance of C, would obviously have to
be increased to make full use of the bass response, but
listening to the amplifier with the loudspeaker
mounted on a large baffle indicates that most of the
low frequencies are reproduced.

On the other hand, if cost is important the follow-
ing modifications can be made. The speaker can
replace R;, thereby dispensing with R; and C,,
provided the feedback in Fig. 1, introduced by
connecting R; to the emitters of V2 and V3 and the

d.c. through the loudspeaker can be tolerated and,
secondly, R, and C, may be left out if a much lower

value for R is acceptable.
f\
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Products

NEW ELECTRONIC EQUIPMENT AND ACCESSORIES

T'ransistor Control Relay

IN some control systems it is necessary to use either
very light or high-resistance contacts. In the first case
even slight arcmg can damage serxously the device and,
with high-resistance contacts, it is often difficult to pro-
vide easily for satisfactory operation. The Electro
Methods Control Relay Type 273B uses a maximum
control-circuit power of less than 5mW, and this sensi-
tivity is achieved by the use of a transistor which
switches the current through the coil of a mechanical
relay. The control circuits are completely isolated from
the mains supply (200 to 250V, 50 to 60c/s) which
powers the Control Relay. Indicator lamps, denoting
the state of the relay, are fitted.

The load-switching capacity of the main relay 1s 15A
at 250V a.c. (non-inductive) and the connections can be
arranged so that the unit “fails safe.” Manufacturers:
Electro Methods, Ltd., Caxton Way, Stevenage, Hert-
fordshire.

Valve Analyser and Bridge

DESIGNED for laboratory investigations rather than
the quick checking of valves in a servicing workshop, the
main feature of the Metrix Type U-61B valve analyser
is that valve-electrode potentials and currents may be
indicated simultaneously and separately on five large-
scale meters. Four, separate, independently-variable,
stabilized power supplies feed a maximum of two screen-
grid, one anode and one control-grid electrodes and
heater supplies between 1.1V, 3A and 117V, 0.15A are
available. Due to the provision of stabilized supplies it

Left:
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Matrix U-61B Valve Analyser

is possible to plot manually a valve’s static characteris-
tics with the minimum of incidental readjustment of
electrode potentials. These supplies may also be used
for the energizing of apparatus external to the tester:
sockets for output are provided on the front panel.
An unusual point is that the multitude of seldom-used
sockets fitted to most valve testers is avoided by the
provision of individual plug-in panels carrying one or
two sockets. With the addition of the Valve Bridge
Type 661 (which can be used independently) dynamic
characteristics can be measured at a variety of clectrode
potentials.

The Valve Analyser costs £275 and the Bridge £370:
both are available from Metrix Instruments, Ltd., 59
Victoria Road, Surbiton, Surrey.

Lightweight Low-Voltage Soldering Irons

THE Elremco soldering iron Type SMS is available
in several ratings between 10W and 75W at 20V. Pri-
marily designed for use with the Elremco low-voltage
bus-bar ‘installation, the high bit temperature makes
possible soldering direct to equipment chassis, large
solder lugs, etc., without changing to an_iron of higher
rating than that used for wiring. Twenty standard bits
are available with tip diameters from %-in to %-in and
the bit and metal stem are electrically isolated from the
element and it connections, so making the iron par-
ticularly suitable for work on transistor equipment. The
moulded-plastics handle has a hexagon-shaped section,
which reduces to a minimum the chances of rolling when
set down: the weight of the iron, without cable, is about
loz, and the price is 11s 10d each for quantities of 100
and over. Manufacturers: Electrical Remote Control
Co. Ltd., The Fairway, Bush Fair, Harlow, Essex.

Elremco soldering iron is about
8-in long and weighs, without
lead, | oz.
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WORLD OF WIRELESS

E.F.I'.I. Conference

THE Electronic Forum for Industry, consisting of
associations with common aims in making better
known the developments and applications of elec-
tronics.in industry, is to hold a thrce-day conference
at Olympia, London, during the forthcoming Instru-
ments, Electronics and Automation Exhibition.
Dectails of the conference, which will be held on
May 24th, 25th and 26th, will be announced later,
but, broadly, the three sessions will cover practical
experience of data processing, factory applications
(including machine tool control) and instrumen-
tation.

A prospectus and form of application will be
available shortly from the E.F.F.I,, ¢c/o The Elcc-
tronic Engincering Association, 11 Green Street,
London, W.1.

Domestic Receiver Production

DESPATCHES of both television and sound radio
receivers were at record levels in 1959, according
to provisional figures based on rcturns supplied by
members to the British Radio Equipment Manu-
facturers’ Associat.on, which gave the net figures
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of deliveries by manufacturers to the home trade,
including those to rental and rclay companics.

The year’s despatches of TV reccivers totalled
2,745,000, which was 369, above 1958, the previous
highest year. The total of 1,551,000 for sound re-
ceivers was 199 more than that for 1958 and 149%
above 1957, the previous highest ycar. Decspatches
of radiogramophones at 187,000 were 14% lower
than for 1958 and 30% below 1957.

1961 Computer Exhibition

ALTHOUGH the 1958 exhibition of electronic
computers was intended to be a “once only ” show,
the joint organizers, the Electronic Engineering
Association and the Office Appliance and Business
Equipment Trades Association, have been cncour-
aged to hold another. It will be held in the National
Hall, Olympia, London, from October 4th to 12th
next year. A business computer symposium will
again be held concurrently with the exhibition.

Audio Fair

DEMONSTRATION rooms have been booked by
nearly all the 70 or more exhibitors with stands at
the forthcoming Audio Fair to be held in the Hotel
Russell, London, W.1l, from April 2lst to 24th.
We hope to publish a list of exhibitors in our next
issue.

As in past years, free admission tickets will be
available from the organizers (Audio Fairs, Ltd.,
22 Orchard Street, London, W.1), exhibitors, audio
dealers and Wireless World. As some of the tickets
are for specific days, it would help if applicants
stated their day of preference, and they are also
asked to enclose a stamped addressed envelope.

P.A. Show.—Twenty exhibitors have taken space at
the exhibition being arranged by the Association of Pub-
lic Address Engineers at the King’s Head Hotel, Harrow-
on-the-Hill, Middx., on March 9th. In the morning
admission is restricted to A.P.AE. members and the
Press, in the afternoon to the trade, but from 5.0 to 7.30
the public will be admitted. Free tickets are obtainable
frogndAlex J. Walker, 394 Northolt Road, South Harrow,
Middx.

The Electronic Organ Constructors’ Society, proposed
in a letter from A. Le Boutillier in our September, 1959,
issue, has now been formed. Its objects are to “en-
courage and assist amateurs in the construction of organs
[electronic and pipe] and to provide opportunities for
the exchange of ideas and technical information.” Alan
Douglas is president, L. W. Roche, chairman, and A.
Le Boutillier, whose address is 26 St. Catherine’s Road,
Chingford, London, E.4, is secretary.

B.A.R.T.G.—A change of title without altering the
initials has been made by the British Amateur Radio
Teletype Group since their attention has been drawn to
the fact that the word “ Teletype > is a registered trade
mark. The word “teleprinter ” has been substituted.

Transistors and transistor parts may now be imported
from the Dollar Area without a Board of Trade Licence.
Imports of Japanese transistors and transistor sets are
still subject to control.
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“ Rocket and Satellite Instrumentation ” is the title of
a one-day symposium being organized jointly by the
Society of Instrument Technology and the British Inter-
planetary Society for September 1st in London. Sub-
jects it is proposed to cover include a design study of a
communications satellite; a digital data reduction system
for use in the static resting of rocket motors; transducers
for rocket motor testing; and the measurement, trans-
mission and recording of data in the Skylark missile,

Non-Destructive Testing.—The general theme of a
joint meeting between the Non-destructive Testing
Group of the Institute of Physics and the Société Fran-
caise de Métallurgie, to be held in London from May
2nd to 4th, will be the relationship between structure
and physical properties of metals. Details of the pro-
gramme, which will include papers on recent advances in
non-destructive testing techniques, are obtainable from
the Institute, 47 Belgrave Square, London, S.W.1.

Ten Million.—Last year’s increase of 1,215,352 in the
number of combined TV/sound licences in the U.K.
brought the total at the end of the year to 10,114,419,
The first million television licences was reached in 1951
—five years after the introduction of television licences—
and since 1953-the average annual increase has been
about 1,200,000.

Italian V.H.F.—Reference was made in Janua
(page 12) to the rapidly increasing number of v.hlz
sound broadcasting stations in Italy. The story is going
around that when the European Broadcasting Union
asked the Italian broadcasting organization how many
v.h.f. stations they had in service, on December 3lst
they asked if they wanted the morning or evening totall

B.A.T.C. Convention.—The fifth Amateur Television
Convention arranged by the British Amateur Television
Club will be held on September 10th, in the Conway
Hall, London, W.C.1. Details will be available later
from D. S. Reid, 149 Ongar Road, Brentwood, Essex.

R.S.G.B. Officers.—The new president of the Radio
Society of Great Britain is W. R, Metcalfe (G3DQ) of
Whitby, Yorks. The executive vice-president is H. A.
Bartlett (G5QA), who was president in 1955. The four
ordinary members of the council elected at the recent
annual general meeting are: C. H. L. Edwards (G8TL),
R. C. Hills (G3HRH), A. O. Milne (GZMI) and
G. M. C. Stone (G3FZL).

Relay Services Association.—Sir Walter Womersley,
Bart., president of the Relay Services Association since
1948, has again been re-elected. J. W. Kinsman (Relay
Exchanges) has become chairman of the council with
B. R. King (British Relay Wireless) as deputy chairman.

B & K Laboratories, who have for the past five years
organized an international instruments show in London,
have decided not to hold one this year. When their
show was conceived all the existing major exhibitions
were national rather than interpational in character.
This is no longer true. In making this announcement
B & K Laboratories state, “We are not exhibition
organizers and we hope that specialists in this field will
continue the trend towards larger and better inter-
national exhibitions.”

An international festival of sound is being held in
Paris from March 18th to 23rd. Organized by the
Syndicat des Industries Electroniques de Reproduction
et d’Enregistrement (S.I.LE.R.E.), it includes an exhibi-
tion, demonstrations of equipment, conferences and
demonstrations of stereo f.m. transmissions by the
French broadcasting authority, R.T.F.

A Moscow exhibition of British scientific instruments
is being organized by the Scientific Instrument Manu-
facturers’ Association for June 16th to 26th.

“ Marine Electrics.”—Electronic and electrical equip-
ment from the aircraft carriers Victorious and Hermes
will be included in the “ Marine Electrics” feature at
the 9th National Electrical Enginecrs Exhibition at Earls
Court from April 5th to 9th.
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Dip. Tech. Awards.—Sir Harold Roxbee Cox, who has
succeeded Lord Hives as chairman of the National Council
for Technological Awards, presenting a Diploma in Tech-
nology to lan Stanley (A.E.l. Research laboratories), one
of the first five successful candidates from the Nortt ampton
College of Advanced Technology. Loncon. Other recipients,
all of whom had completed a four-yeor sandw:ch course in
applied physics which is heavily biased in electronics,
were: Edward Feakes (R.A.E.), Frank Jacob (Vickers Arm-
strong), John Swain (A.W.R.E.) and Shirley Wallis (R.A.E.),
the first woman to receive the Diploma.

Education and Training.—“ The changing pattern of
electrical engineering education and training” is the
theme of a conference to be held at the Polytechnic,
Regent Street, London, W.1, on the morning of March
8th. Particulars of the conference, of which R. E.
Burnett, managing director of Marconi Instruments, is
chairman, can be obtained from the xegional Advisory
Council for Technological Education, Tavistock House
South, Tavistock Square, London, W.C.1.

Teacher Training.—Many of the 2,000 or more
teachers recruited each year for technical colleges join
the staffs direct from industry. Special one-ierm
courses aimed at improving the quality of teaching are
now being provided for such teache:s at four colleges.
Course will start after Easter at the three Technical
Training Colleges—Bolton, Huddersfield and Garnett
College, London—and the College of Technology,
Wolverhampton.

Vacation Courses.—Sound radio and TV servicing
and telecommunication ¢ngineering are among the wide
variety of subjects listed in the * Prozramme of Short
Courses ” for teachers and others in the educational
service arranged by the Ministry of Education for the
Baster and Summer vacations. The 30-page bocklet is
obtainable from the Ministry, Curzon Street, London,
W.1.

A two-day conference on “ The training of the indus-
trial physicist  is being held by the Institute of Physics
in Birmingham on April 21st and 22nd. Detailed pro-
grammes and registration forms are available {rom the

Institute, 47 Belgrave Squarc, London, S.W.1.

Analogue Computing Technicues.—A five-day intro-
ductory course on analogue computing techniques is
being conducted at the Loughborough College of Tech-
nology, Leicestershire, from April 11th. The fee for
the course is 10 gns, plus 5 gns for residence.
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Personalities

The Hon. R. T. B. Wynn, C.B.E.,, M.A., M.LE.E,,
Chief Engineer of the B.B.C. since 1952, is retiring on
April 19th. Educated at Uppingham School and
Trinity Hall, Cambridge, he received his engineering
training with Siemens Bros, In 1922 he joined the staff
at Marconi’s experimental station at Writtle, Essex,
where he was associated with the early broadcasts. He
joined the B.B.C. in 1926 as head of the Technical Cor-
respondence Department. Mr. Wynn, who is 62, has
successively been head of the Operations and Main-
tenance Department and assistant chief engineer. F. C.
McLean, C.B.E., B.Sc., M.LLE.E., Deputy Chief Engineer
of the B.B.C., succeeds Mr. Wynn. The post is being
redesignated Deputy Director of Engineering and the
post of deputy chief engineer is being abolished. Mr.
McLean, who is 56, joined Standard Telephones &
Cables in 1925 after graduating at Birmingham Univer-
sity. He left S.T.C. to join the B.B.C.>s Planning and
Installations Department in 1937. He headed various
groups within the Engineering Division prior to his
appointment in 1952 as Deputy Chief Engineer. He has
been a member of the Radio Research Board since 1958.

F. C. Mclean K. G. Smith

K. Graham Smith, this year’s vice-president of the
Radio and Electronic Component Manufacturers’
Federation, has been appointed deputy managing direc-
tor of N.S.F. Ltd. He joined the company nearly 20
years ago as chief engineer and has been a member
of the board since 1947, He has represented N.S.F.
on the council of the R.E.C.M.F. for some years and
was chairman in 1958/59. N.S.F., who are members
of the Simms Motor and Electronics Corporation, also
announce the appointment of Percy C. D. Mace as a
director. He was for some years works manager of
Welwyn Electrical Laboratories, and since March 1958
has been general manager of the N.S.F. works at Keigh-
ley, Yorks,

S. R. Wilkins, who, as announced in “ News from the
Industry,” succeeds J. H. Rawlings as managing director
of Avo Ltd., joined the company (then known as the
Automatic Coil Winder and Electrical Equipment Com-
pany) in 1934. Six years later he was appointed chief
electronic engineer and manager of the electronic instru-
ment section in charge of design and production. He
became technical director in 1956.

W. P. Rowley, M.B.E., M.Brit.I.R.E., has joined W.S.
Electronics Ltd., a wholly owned subsidiary of K.G.
(Holdings) Ltd., as assistant managing director. During
the war he was commissioned in the Royal Corps of
Signals and after a period as lecturer in radio at No. 1
Radio Mechanics School, was appointed Staff Officer
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(Wireless) to the Signal Officer in Chief, G.H.Q.,
Home Forces. He later held a similar appointment
with S.H.A.E.F.

W. P. Rowley

E. A W. Spreadbury

E. A. W. Spreadbury, M.Brit LR.E, who, as
announced briefly last month, has succeeded E. M.
Lee, of Belling and Lee, as chairman of the Radio

‘Trades Examination Board, has been associated with

the work of the Board since 1943 when he was appointed
an examiner and a member of the examinations com-
Mr. Spreadbury represents the Brit.I.R.E. on
the Board’s council of management, Since 1941 he
has been technical editor of Wireless & Electrical Trader,
which he joined in 1937 after spending 14 years in the
radio industry.

Air Commodore W. E. G. Mann, C.B., CB.E, D.F.C,,
M.ILEE., RAF. (Ret), Director-General of Naviga-
tional Services in the Ministry of Transport and Civil
Aviation since 1950, recently retired. At one time during
the war he was Chief Signals Officer, R.A.F., Middle
East, and since joining the Ministry in 1945 as Senior
Signals Officer and U.K. Representative, Middle East,
had held several administrative telecommunications
posts.

R. H. Vivian, B.Sc., A.M.LE.E., has joined Wireless
Telephone Company, Ltd. as chief engineer. For many
years he was development engineer in charge of tran-
sistor investigations and applications with A. C. Cossor
Ltd. and since 1957 has been resident consultant with
Associated Industrial Consultants Ltd.

R. H. Vivian R. C. Parry

Roy C. Parry has joined Mullard Ltd. to take over
the duties of Government Liaison Officer, covering
valves, tubes, semiconductors and components. He was
previously with Marconi’s W/T Co., where he led a
section engaged in the design of naval radar equipment.
Before joining Marconi’s he served for a number of
years in the Royal Navy.

WIRELESS WORLD, MARCH 1960
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Consequent upon the setting up of five new divisions
under the reorganization of the A.E.I. group (see
January, page 16), a number of appointments have been
made. Four of the new divisions—telecommunizations,
radio and electronic components, cable and construciion
—are managed by AEI (Woolwich) Ltid., previously
Siemens Eaison Swan. The board of directors of
A.E.I. (Woolwich) includes Lord Chandos (chairman),
Dr. J. N. Aldington (group managing director), Dr.
T. E. Alliboae (director of research), L. S. Crutch
(director engineering, telecommunications). G. W. Giffin
and J. T. Thornhkill (directors of manufacture), B. A.
Hensler (director, export), J. W. Ridgeway (commercial
director), A. Whitaker (director of engineering, radio),
S. E. Goodall (director of engineering, cable), R. L. Basset
and A. F. Strest. Except for the resignation of Sir
Alexander Sim and the inclusion of S. E. Goodall
(formerly chief engineer of Henley’s Telegraph Works),
the board is unchanged from that of Siemens Ecison
Swan. In the Radio & Electronic Components Division
C. C. McCallum, A M.I.LEEE,, becomes general manger.
He joined Metropolitan-Vickers radio department in
1928 and two years later transferred to Edison Swan'’s

A. Whitaker C. C. McCallum

radio valve department and was for ten years service
department manager at the Cosmos works, Brimsdown.
A. G. Everett, divisional manufacturing manager, has
been with the brganization since 1920 when he joined
Metro-Vick as a college apprentice. He was apoointed
a director of Edison Swan Electrical Co. in 1948. J.
Donegan, B.Sc.,, A.C.G.1.,, D.I.C, engincering manager
(development), was a valve development engineer, be-
coming chief engineer valves and c.r. tubes on the
merger of Siemens and Edison Swan. He is vice-chair-
man of the engineering advisory committee of the British
Radio Valve Manufacturers’ Association. C. L. Hirsh-
man, A.C.G.I, D.I.C.,, now engineering manager (con-
sultative), has been at the organization’s Brimsdown
applications laboratories since 1931. The divisional sales
manager is P. V. Lister.

The following appointments are announced in the
Telecommunications Division: W. G. Patterson (general
manager); J. M. Wilcox (manufacturing manager); F. G.
Pheazey (chief engineer); T. J. Scudder (production
engineering manager); and D. J. Green (commercial
manager). In the Cable Division the general managers
are J. S. A. Bunting and E. J. Vidler; manufacturing
managers, V. L. J. Plascott and S. J. Wilson; chief
engineers, W. G. Hawley and J. H. Savage; sales
manager, H. D. Parsons; and commercial manager,
F. V. Vaissiere. In the Construction Division, A. V.
Burnett is general manager; W. Sim, chief engineer;
and L. F. Capeling, commerctal manager.

B. C. Cook has joined Wolsey Electronics Lid. as
technical consultant Vision Network Systems. He has
for many years been with Belchers Ltd.

WIRELESS WORLD, MARCH 1960

T. Kilburn, D.Sc., Ph.D.;, M. A,, M.I.LE.E,, reader in
eleciromics  at  Mancaesier University, has been
appoinied to the newly cieated post of Professor of
Computer Enginee:ing in the University, Dr. Kilburn,
who was at the R.R.E,, Malvern, from 1942 1o 1946,
co-operaed with Professor F. C. Williams, head of the
elec:irical eng.neeringz laboratories, Manciester Univer-
sity, in bu.lding in 1948 the University’s first computer,
on which was based the Ferranti Mark I, He later
worked on the protctype of the Mercury computer and
since 1937 has bzen en3zaged on the transistorized com-
puter to be known as Muse.

Harry Cartwright, M.BE., M.A,, AM.LLEE, the new
Di-ector of Industrial Power in the Atomic Energy
Auchority's development and engineering group at Ris-
ley, Derb,shire, was w.ta the Enzlish Electric Co. im-
mediazelv prior to jeinng the Atomic Energy Division
of the Mimist'y of Suoply (forerunner of the A.EA)) in
1949 and was previously with the Decca Navigator Co.
Mr. Cartwright, who s 40, tcok a fizst clas~ honours
dez-ece in the mechanical sciences tripos at St, John’s
College, Cambridee, in 1940 after which he was a
signals officer at R.A.F. ground radar stauons He has
successively been chief engineer and deputy director
of the group of which he is now appointed director,

OUR AUTHORS

L. H. Bedford, CB.E, M.A,, B.Sc(Eng.), F.CGI,
FIRE, MIEE, M.Britl.RE., director of engineer-
ing at the Guided Weapons Division of the English
Electric Co., writes in this issue 01 an aspect of one of
his hobbies—tape recording. Mr. Bedford, whose name
is associated with the elevation attachment which he
produced for the early gun-laying radar egquipment,
started his industrial career with the Western Electric
Co. and spent some mozsths at the Bell Telephone
Laboratories in America. He joined A. C. Cossor in
1931 to initiate their development and manufacture of
cathode-ray tubss. He stayed with that company until
1947 when he joined the English Electric group as chief
te'evision engineer of Marconi’s W/T Co. Mr. Bedford
was president of the Brit.I.R.E. from 1948 to 1950 and
was appointed a membe=r of the technical sub-committee
of the Government’s Television Advisory Committee in
1955.

Ralph Brewer, who was for some years in charge of
the valve life-testing department of the G.E.C. Research
Laboratories, 1s now concerned with the study of the
survival characteristics of transistors and related semi-
conductors, and contributes an article on this subject
on page 108. Mr. Brewer, who is 45, joined the Research
Laboratories in 1937 and during the carly part of the
war worked on the development of magnetrons. He
received an award for his paper on life testing of valves
read at the 1958 National Symposium on Reliability
and Quality Control in Electronics in the United States.

R. C. V. Maczrio, B.Sc,, Ph.D., Grad.l.E.E., joint
author of the article in this issue on transformerless
broadcast receivers, graduated in 1953 at King’s College,
London, where in 1956 he completed post-graduate
studies concerned with the propagation of very low-
frequency radio waves. Subsequently he spent some
time at the A.EI. Research Laboratories on semi-
conductor devices, and in 1958 joined the Plessey Com-
pany, where he is working on solid-state magnetic and
dielectric devices.

N. E. Broadberry, Grad.Brit.I.R.E, who with Dr.
Maczario contributes the article on p. 110, attended the
Institute of Science and Technology, Duélin, specializ-
ing on receiver design and after spending a year with
Pye (lreland) and nearly three years as a civilian radio
and radar specialist on a military aerodrome, joined
Murphy Radio (Ireland) for three years. In 1953 he
became a lecrurer at his farmer college. He joined Pye
(Cambridge) in 1955, and last year was appointed a senior
electronic rescarch engineer with Plessey.
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Physical Society’s Exhihition

NEW TECHNIQUES

THERE are very few fields today in which electronics does not
play some part: it has seemed even as if electronics were becoming
a hydra-headed monster, judging by the complexity of some

sections of the art.

However, following last year’s trend, many

of the exhibits suggested by their ingenious simplicity and appli-
cation of first principles that the monster is being changed into

a well-mannered pet.
in the following report.

A selection of these items is described

The exhibition itself was even more crowded than it was last
year and the organizers were unable to accommodate thirteen
would-be exhibitors who had applied for space.

INDUSTRIAL ELECTRONICS

Electrical Power from Heat, without
the usual intermediate mechanical
stage, was the theme of a display on
the stand of the United Kingdom
Atomic Energy Authority.

Two working demonstrations were
shown—a thermionic method using
a diode, and a semiconductor thermo-
junction heated by steam. The
diode used a bright-emitter tungsten
filament and a caesium-vapour filling
—this latter neutralizes the emission-
inhibiting effect of the space charge
which gathers round the cathode of
an unsaturated diode—and produced
a small but nevertheless useful cur-
rent. Although the diode is pri-
marily a d.c. generator it is possible
that, by modulation of the gas dis-
charge, a.c. may be produced. Of
course, the power input to the
demonstration model was far greater
than its power output, but the even-
tual hope for this means of power
generation lies in the use of hot fuel
rods (at about 2,000°C) of an atomic
pile as the cathodes, the physical
construction being such that in-
dividual diodes are connected in
series so generating high potentials.
The thermojunction—really a modern

E: :

&t

" Images obtained with Cambridge Instruments Electron

version of the thermocouple—used
bismuth telluride semiconducting
elements. Again the power output
was far smaller than the input, but
this method may be economical for
“mopping up” waste heat from an
atomic reactor.

The magnztohydrodynamic method
uses a jet of ionized gas to replace the
moving conductors of a conventional
generator and the power developed is
“ picked out” by electrodes placed
in the gas flow. The practical appli-
cation of this principle awaits the
introduction of materials suitable for
temperatures of about 2,000°C.

Associated with the display was a
mechanical analogue (after Kaye of
M.I.T.) of a diode valve. Delight-
fully clear in its presentation, a rotat-
ing ridged roller shot steel ball bear-
ings up a plane with a double incline
to represent work function and space
charge. The balls with sufficient
energy to reach the top of the plane
ran down a shute (representing the
external circuit) and rotated a small
paddlewheel before returning to the
“cathode.” The paddlewheel formed
part of a generator whose output de-
flected a galvanometer.

IN ELECTRONICS AND MEASUREMENT

Radio Frequency Spectroscopy is
employed for the routine analysis of
free radicals (uncombined particles of
the material)* in the Newport Instru-
ments electron paramagnetic reson-
ance spectrometer. As this instru-
ment is designed for laboratory use it
incorporates a large electromagnet
and elaborate stabilization arrange-
ments for the power supply to ensure
a uniform (1 part in 10%), con-
stant and controllable field of between
150 and 8,000 gauss is achieved. The
field is adjusted to bring the reson-
ance being studied to 9.5Gc/s
(9,500Mc/s) and elaborate precau-
tions are taken in the waveguide
assembly to ensure that accurate
results are obtained—for instance, the
klystron local oscillator is mounted
in a constant-temperature oil bath.
In operation the field is varied either
at Lf. by coils on the pole pieces or
at r.f, (100kc/s) by a single-turn coil
round the specimen. The klystron
output is thus modulated as the
resonance in the sample passes
through the local-oscillator fre-
quency: but, to improve accuracy
over the detection of a change of
amplitude the local oscillator and
“returned from sample” signals
are mixed in a waveguide bridge and
their relative phase is detected.

Microanalysis of Metallic Alloys
by a technique originally developed
in France by R. Castaing and applied
by the Cambridge Instrument Com-
pany uses a 107°m.-diameter elec-
tron spot to scan a 0.5x107°m.
square area of the sample. The
beam is produced by an ordinary
triode gun and focused by a double
magnetic lens in the manner of an
electron microscope. The etched

* For a fuller account of electron spin
and nuclear magnetic  resonances  see

Wireless World. p. 68, February, 1960.

-probe X-ray Microanalyser during preliminary investigation of

copper(70%)— nickel-tin-iron (10% each) alloy. L to R: optical, electron and X-ray(iron, nickel, copper, tin) images.
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Mechanical

diode, shown in

analogue

Energy Research Establish-
ment (Harwell) display.
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** Exploded ** view of Penning ion pump (Mullard Ltd.).

surface of the sample reflects some
electrons and these cause the emis-
sion of light from a phosphor
mounted near the sample; a photo-
multiplier produces from the light
a signal which modulates the beam
current of a cathode-ray tube, scan-
ned in synchronism with the analyser
beam. Thus an “electron picture”
of the sample is built up. X-rays
produced by the electrons that pene-
trate the surface of the sample strike
an analysing crystal (gypsum or lith-
ium fluoride) which “bends” them
into a proportional-counter detector.
The electrical signal from this is simi-
larly used to produce an X-ray micro-
gram. The wavelength of the X-
rays produced by different metals
varies, so that the angle through
which the spectrometer crystal bends
them also varies: thus by rotating
the crystal the distribution of different
metals in an alloy can be seen.

High-vacuum Maintenance is one of
the problems associated with many
clectron devices and, whilst many
ingenious approaches have been de-
vised, few have the simplicity of the
Penning .ion pump. “Pump?” is,
perhaps, a misnomer, for the Pen-
ning gauge and the pump derived

WIRELESS WORLD, MARCH 1960
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Newport Instruments electron paramagnetic
resonance spectrometer, showing magnet and

from it bear little resemblance to
any of the commoner evacuating de-
vices. The basic gauge is a cold-
cathode discharge tube and the small
current which flows under high
potential is a measure of the pres-
sure. The principle of operation
of the pump is similar: a magnetic
field causes electrons to take up a
spiral path between the electrodes.
This increases the volume swept out
and hence the chance of ionization.
Sputtering of the titanium electrodes
occurs, so causing the titanium to act
as a continuous getter. Two firms,
Mullard and Edwards, were showing
pumps based on the Penning-gauge
principle. The Edwards pump was
cylindrical in form with two cathode
discs on either side of a wire-ring
anode. A 500-gauss field and 3 to
5kV are applied, the current ranging
from 0 to 15mA and depending
naturally on the degree of ioniza-
tion. The Mullard pumps use a
horseshoe magnet producing some
1,000 gauss and the anode is made
up as a rectangular honeycomb struc-
ture; also a small getter filament is
included. Pumping speeds of 1 to
5 litres/sec and pressures down to
10~ torr (mm of mercury) have been
reached with Penning pumps.

www americanradiaohistorv com

power supplies; also wave-guide bridge.

Microscopic Measurements made by
the use of a calibrated vertical tra-
verse on the microscope are limited
in accuracy to far below the maxi-
mum possible resolution of the
microscope. However, Wayne Kerr
have developed a technique using
their B721 Electronic Micrometer
which is a transformer-ratio bridge
capable of measuring minute changes
of capacitance. The microscope is
fitted with a Baker interference ob-
jective (which makes exact focusing
easy) and a non-contacting probe
connected to the micrometer. In use
the microscope is focused in turn on
to the points representing the top
and bottom of the “depth” to be
measured, and the distance of the
probe from the specimen is
measured by the micrometer. Re-
peated measurements of the depth of
the etching of photogravure printing
plates gave results with a standard
deviation of 5X107%n on a 2X
10~%n mean,

Displacement Measurement—Nearly
all semiconductors increase in resis-
tance when they are placed in a
magnetic field. The use of this
magnetoresistive effect, as it is
called, to detect displacements down
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to about 10—%cm was demonstrated
by the National Research Develop-

ment Corporation. The semicon-
ductor used is indium antimonide
(InSb), since in this the effect is
relatively large. Four contacts are
soldered on to InSb elements so that
the resistances between these con-
tacts form a Wheatstone bridge.
Following normal practice, this
bridge is energized from an a.c. sup-
ply across one pair of opposite con-
tacts, and any out-of-batance signal
detected between the other pair of
opposite contacts. Two of the InSb
resistors are arranged to be part-
tially in a 10,000-gauss field pro-
duced by a permanent magnet, sO
that relative motion berween the
InSb and magnet in one direction
moves one of these resistors further
into the fie'd and the other resistor
further out of the field. The mag-
netoresistive effect then increases
the value of the resistor which moves
further into the field and decreases
fhe va'ue of the resistor which moves
further out of the field. This un-
ba'ances the bridge and the out-of-
balance signal gives a measure of
the disp'acement of the InSb rela-
tive to the maznet.

Strain Gauges take many forms, but
an unusual type was an * acoustic”
gauge shown on the Acoustics Group
stand. Th's consists of a length
of ferromagnetic wite stretched
between two massive  SuDpoOIts
on the body undar test. Placed
pear the wire at its centse are (wo
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Diagram of the National Research
Development Corporation magneto-
resistive effect displacement meter.
The soldered contacts ore shown
line-shaded and the direction of
motion indicoted by the arrows.

coils, one connected to the input of
an amplifier and the other to the out-
put. The connections are phased so
that positive feedback takes place
which results in oscillation at the
resonant frequency of the wire. If
the strain on the wire is altered, its
frequency alters: thus the strain s
given by measuring the frequency
of vscillation.

Tachometer—A method of measur-
ing rates of rotation shown by the
Narional Research  Development
Corporation utilizes the magnetic
field induced when a conducting cvl-
inder rutates in a magneuc field. This
induced tield s at right angles to the
original field, so it may be distin-
guished from the original field and
measured by a detectur, such as the
fluxgate used, which measures only
the compounent of the toral tield in
the directiun of the induced field.
‘This method can be used to measure
rotation cates as sfow as 0-} r.p.m.

A Doppler-radar Sensing Head was
demonstrated with the Burndept
BE250 press-output counter. The
output from a small 3-cm klystron is
fed into half of a waveguide horn
radiator: in the other half is a mixer
crystal. When a moving object
passes the horn the radiation re-
flected from it beats with the Kkly-
stron frequency at the mixer crystal,
producing an af. pulse at the
Doppler frequency. The sensitivity
is such that the movement of a 2-BA
washer one foot away can trigger the
counter. Although this may sound
an expensive method, it should over-
come most, if not all, of the disad-
vantages of cutting beams of light or
producing pulses in coils as oil and
dirt should not affect it, and it will
detect any object giving a reflection.

Ultrasonics are playing an increas-
ing part in industrial measurement
and test. An example of the
measurement of fluid velocity in a
pipe was shown on the B.S.ILR.A.
stand. In this method two trans-
ducers are mounted in line along the
outside of the pipe so that the beam
transmitted by one is reflected from
the opposite pipe wall and received
by the second. As the propagation
speed depends on the flow speed, the
time difference between pulses
travelling in each direction will re-
present the flow velocity. A novel
feature of the arrangement is that,
as both transducers operate simul-
tancously, the ‘“‘forward” and
“backward * waves travel the same
pzth, thus eliminating any tempera-
ture effects. Slightly different fre-
quencies centred on 5Mc/s are used
so that the two sets of information
may be separated and a phase-sensi-
tive detector (operating at a low fre-
quency) triggers a flip-flop, or bi-
stable, circuit which generates pulses
whose area is thus equivalent to flow
veloaity. A moving-coil meter indi-
cates the averagearea under the pulses
and gives a direct flow reading.

MEDICAL ELECTRONICS

Medical Manometry.—The first
British “radio pill,” soon to be
manufacrured in quantity, was shown
by the Medical Research Council. It
is a subminature cadio transmitter,
encased i a cylinder 1.9cm long and
0.%cm n diameter, which signals
pressurc  (or temperature) values
during its passage through the gastro-
intestinal tract. A 400-kc/s tran-
sistor oscillator using a Gouriet
cireuit s modulated in frequency by
the pressure transducer. This con-
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sists of a pot-cored inductor, form-
ing the tuning inductance of the
oscillator, with its magnetic circuit
including a small ferrite disc which
is attached to a flexible diaphragm.
Pressure variations applied to the
diapragm therefore change the in-
ductance and vary the frequency of
the osci'lator. The whole assembly,
including the sealed Mallory battery,
is completely potted, and the oscil-

(Continued on page 121)
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Right: Capacitance-
type transistor pres-
sure gauge (Medical
Research Council).

Photocell-
powered medical
pulse meter shown
by  University
Edinburgh.

Below:

S A

S
7 %'&%

.

lator is switched on by giving a shake
to the “pill” to operate an inertia
mercury switch. The maximum fre-
quency deviation is 35kc/s. At the
receiver, a superheterodyne system
provides an output sigral which
varies between 0 and 35kc/s. The
cycles of this are converted into
square pulses of regular width and
amplitude, which are passed to a pen
recorder. The integrating effect of
the pen recorder mechanism on the
pulses then provides a pen deflection
which is proportional to their fre-
quency, and hence to the pressure.

Another transistorized device on
the same stand was a miniature
capacitance-type  pressure  gauge
using a diaphragm of aluminized
Terylene as the pressure-sensitive
element. It was notable for having
the frequency-modulated oscillator
and discriminator all built into the
body of the gauge, thereby reducing
drift and avoiding trailing r.f. cables.

Reduction of drift was also the
object of a recording manometer
based on a servo or follower prin-
ciple which was shown by Edinburgh
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University. Pressure is applied to
one arm of a flexible U-tube con-
taining liquid. Increasing pressure
therefore causes the level of the
liquid in the other arm (which has
a transparent glass section) to rise.
By raising this transparent arm, how-
ever, the liquid in it can be brought
back to its original level—the amount
of movement required being propor-
tional to the increased pressure. The
object of the follower system is to de-
tect the initial movement of the

liquid level from a reference position
in the transparent arm, then to raise
or lower the arm, by means of a car-
riage and rail system, until the level
returns to the reference position.
Direction of liquid movement is de-
tected by one phototransistor in the
carriage, while two others, and their
associated circuitry, respond to accel-
eration in either direction, Appro-
priate signals control a motor which
drives the carriage up or down in a
correcting sense, and the movements
of the carriage are transferred by a
cord system to a pen on a recording
chart which indicates the pressure.

Edinburgh University also dis-
played a transistorized medical pulse
meter, using a carbon resistance
transducer for strapping to the
thumb, which was made portable
and reliable by the use of light
energy to provide the power via re-
chargeable sealed cells. A bank of
eight selenium cells in series gives
the charging current for the battery,
which will operate the pulse meter
(1-2mA drain) for 50 hours without
recharging. A diode prevents dis-
charge of the battery through the
selenium cells when the instrument
is left in the dark.

TEST AND MEASURING GEAR

Sine-Wave Generators. Several new
transistor oscillator circuits were
shown by the Royal Radar Establish-
ment. Two of these utilized so-
called class-D push-pull operation.
This combines the half-cycle current
flow in eacn transistor of class-B
operation, with the nearly zero volt-
age drop across the transistor during
the whole of current-flow period of
class C. This retains the advantages
of both class-B and class-C operation
without their respective disadvan-
tages of finite average voltage drop
during current flow and less than half
current on/off ratio. The nearly zero
voltage drop across the transistor re-
sults in a high efficiency, and the
half-cycle conduction period in re-
latively low distortion. The tran-
sistors are driven by a current
switched alternately into one base or
the other. One of the class-D cir-
cuits shown was a tape erase and bias
oscillator. This used two QC24’s
to provide 3.5 W output at 35kc/s
with a second harmonic distortion of
less than 0.1%.

Another new transistor circuit
shown by R.R.E. is the equivalent of
a well-known valve circuit often used
to provide very-low frequency oscil-
lations. This circuit consists of a
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phase invertor followed by two simi-
lar virtual-earth Miller integrators.
This provides a total phase shift of
360° at one frequency, so that when
the output is fed back to the input
oscillations at this frequency are pro-
duced. The output from the first
integrator is limited and used to pro-
vide positive feedback at the phase-
invertor input so as to stabilize the
oscillation amplitude. Since the 360°
phase shift and consequent oscilla-
tions are only produced at one fre-
quency, the fact that the positive
feedback consists of a limited and
thus distorted sine wave does not
increase the oscillation distortion.

A transistor b.f.o. was also shown
by R.R.E. Here a 100kc/s oscillator
is switched between a load and out-
put at a frequency variable between
80 and 100kc/s. This produces a
b.f.o. in the output which is variable
in frequency up to 20kc/s. Since all
spurious frequencies produced by the
switching are at least as high as
80kc/s, they may be readily removed.

An unusual feature of the Solar-
tron DOY05 is that the cable supplied
has no effect on the output level,
since level-stabilizing feedback is
taken from the end of this cable.

A grid-dip meter with plug-in coils
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covering 220kc/s to 300Mc/s in all
was shown by Cossor (Model 1461).
Such a device comprises a calibrated
oscillator with a meter which reads
grid current. It can thus be used
either simply as an oscillator or, by
noting the frequency at which an ex-
ternally connected passive circuit
produces a sharp dip in the grid cur-
rent, as a resonance absorption detec-
tor. By switching the oscillator vaive
to act as a diode, it can also be used
as an absorption meter by determin-
ing the frequency at which a peak in
the meter current is produced.

The Dawe Type 1208, when fed
with a sinusoidal signal in the fre-
quency range from 5c¢/s to Skefs,
produces a frequency differing from
the input by an amount which can
be fixed between 0.5 and 2.5¢/s.
This fixed difference-frequency out-
put is for feeding a stroboscopic lamp
so0 as to produce a slow-motion effect
with objects vibrating at the original
input frequency. The input is fed
to two groups of phase shifters, each
of which consists of a passive CR net-
work connected between the anode
and cathode of a concertina phase
splitter. The first group contains four
such phase shifters connected in
series and tuned to produce 45°
phase shift at 5, 50, 500 and 5,000
cycles respectively: the second group
contains three such phase shifters in
series tuned to the geomet:ric means
of these frequencies, i.e. 15.8, 158 and
1,580c/s. The phase difference
between the wutputs from the two
groups of phase shifters is then with-
in 5° of 90° for any input irequency
between 5¢/s and Skc/s. By the use
of two additional phase invertors,
four outputs spaced at 90° phase in-
tervals can then be obtained for any
input frequency between 5c/s and
5ke/s. These outputs are fed to four
equally-spaced tappings on a circular
potentiometer whose wiper rotates at
the required difference frequency.
The output between the wiper of this
potentiometer and any of the four
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Left: Advance mech-
anical-optical very-
low frequency wave-
form generator.

Cossor grid-
dip meter.

tappings then has a phase difference
with respect to the original frequency
which increases at a coastant rate of
360° per potentiometer wWiper revolu-
tion period. This variable-phase out-
put can be shown to be equivalent
to a constant phase output differing
from the input frequency by the rate
at which the potentiometer wiper
rotates.

Pulse Group Generator—To select
and observe special types of nuclear
particles or radiation, elaborate types
of pulse groups produced by thesc
particles or radiation may have to be
dealt with by the apparatus used.
Complex pulse groups may also i
neceded in physiological work.
Specialized pulse generators are thus
required for testing such nuclear and
physiological equipment.

An example of such a specialized
generator shown by Nagard, their
Type 5101, produces groups of
pulses in which the group length, and
group and individual pulse repetition
rates are all independently variable,
subject to the proviso that, for con-
venience, only a whole number of
pulses is produced in each group.
A variable-frequency multivibrator
wriggers a variable-length flip-flop to
provide the variable-rate and length
group pulse. This group pulse s
specially shaped and fed to trigger
on and off a second variable-fre-
quency multivibrator working at the
individual pulse rate: the group pulse
shaping being such as to only trigger
on and off the individual-pulse
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generator at the beginning and end
ol a pulse. >

Function Generator—The new Ad-
vance Type SG88 uses a mech-
anical-optical system to repeat any
required waveform at any rate be-
tween 0.005 and 50 times per second.
A rotating transparent disc is par-
tially blacked out so that the remain-
Ing transparent area corresponds 10
the waveform to be generated ex-
pressed in polar co-ordinates. The
disc is illuminated, and the light
transmitted through the disc and a
fixed radial slit is focused by a
cylindrical lens on to a phototransis-
tor. - As the disc rotates, the fixed
slit thus scans the waveform to be
produced so that the output of the
phototransistor reproduces this wave-
form. The rise time of the device is
limited by the slit thickness and
varies from 300msec at 0.005 wave-
forms/sec to 0.3msec at 50 wave-
forms/sec. An integral triggering
device can be used 10 decrease these
rise times to less than 3usec for
square waves at all repetition rates.

Noise Generator—A simple device
for producing a broad band of
noise centred on 1,500c/s for acous-
tic calibration purposes was shown
by Dawe. This Type 1417 genera-
tor contains about 6,800, 0-06-in dia-
meter, steel ball bearings. These
fall through an aperture onto an
anvil which deflects them on to a
vertical mica plate where they pro-
duce the required noise output.
About three-quarters of the bearings
strike the mica in the useful
measurement period of about 5
seconds. The noise is 3dB down at
750 and 3,000c/s and its intensity
90 + 1dB at a distance of 8 cm from
the mica.

Acoustic Mcasurement—A method
of finding the radiation imped-
ance on a rigid piston was shown
by the Admiralty Research Labora-
tory. An acoustically simple source is
used consisting of a longitudinally ex-
cited piezoelectric crystal cemented to
a glass head. Except for the end face
of the glass, this source is covered by
a watertight container. The whole
source is immersed in water or any
other medium with a high acoustic
resistance but low viscosity. All
parts of the source then work into
air except for the face of the glass
in contact with the water. The only
significant acoustic loading is thus
that produced by the water on this
face. ‘The radiation reactance on
this face can then be obtained from
the change in the resonant frequency
of the source when it is immersed in
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water, and the radiation resistance
from the Q of the resonance in water.

Magnetic Measurements — The
measurement of susceptibilities down
to about 5x107" c.g.s. units (about
that of pure water) was demonstrated
by the National Research Develop-
ment Corporation. An extra soft-
iron pole piece containing an
indium-antimonide Hall-effect mag-
netic-field detector is placed between
the two normal soft-iron pole pieces
of a permanent magnet. If the mag-
netic reluctances of the two gaps so
formed between the extra pole piece
and the two normal pole pieces are
equal, no flux will be produced in
the central pole piece containing the
magnetic-field detector, If then a
sample is introduced into one of the
gaps, the reluctance of this gap is
altered, the two gap reluctances be-
come unegqual, and a magnetic flux
is produced in the pole piece con-
taining the magnetic field detector.
The detector output can then be
shown to be proportional to the sus-
ceptibility of the sample.

A vibrating reed magnetometer for
measuring the saturation magnetiza-
tion of ferromagnetic materials was
shown by the G.E.C. Research
Laboratories. A sample of the
material is attached to one end of a
flat non-magnetic reed, the other end
of which is rigidly clamped. The
sample is placed in a non-uniform
magnetic field across the width of
the reed. The force on the saturated
sample due to the non-uniform mag-
netic field is then proportional to the
product of the magnetic moment of
the sample and the rate of change
with distance of the field strength,
and this force is in the direction of
the stronger field. With hemispheri-
cal pole pieces, the non-uniformity
is such that this rate of change is
proportional to the displacement of

Dawe falling-ball noise
for acoustic calibration.

source
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the sample from the central position.
This adds to the force produced on
displacement by the elasticity of the
reed so as to alter the reed’s natural
resonant frequency. Attached to the
reed are two barium titanate trans-
ducers; one is driven by a variable
frequency oscillator so as to causc
the reed to vibrate, and an increase
in output from the other is used to
indicate the reed’s resonant fre-
quency. The change in resonant
frequency with and without the mag-
netic field is proportional to the
saturation magnetization of the
sample. The instrument is calibra-
ted using a nickel sample for which
the saturation magnetization is
accurately known. The measure-
ment can be shown to be unaffected
by the size of the sample apart from
a small error produced by the slight
curvature of the field lines. By
applying the field across the reed
width, any attraction of the sample
to one pole piece is counteracted by
the much greater stiffness of the reed
to motion in the direction of this
attraction.

Microwave Measurements—An auto-
matic complex reflection-coefficient
plotter was shown by the G.E.C.
Research  Laboratories. Three
probes spaced equally along a guide
between 1/8 and 3/16 of a guide
wavelength apart each feed a square-
law bolometer detector. It can then
be shown that if the differences be-
tween the outer probe detector out-
puts and between the middle and the
mean of the two outer probe detector
outputs are fed to the Y and X plates
of an oscilloscope respectively, the
cr.t. spot is deflected to a point
corresponding to the complex reflec-
tion coefficient of the impedance at
the end of the guide. Because of the
restriction on the spacing between
the probes to between 1/8 and 3/16
of a guide wavelength, three fixed
probes can only be used over a +

Nagard pulse-group
generator.
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209% range of guide wavelengths.
There are, however, no inherent fre-
quency-range limitations in the dis-
play unit.

An exhibit of the A.E.I. Research
Laboratories showed how large fre-
quency differences (e.g. 1kMc/s in
35kMc/s) could be measured to a
high resolution (e.g. 1Mc/s). The
signal input feeds a section of wave-
guide which contains three phase
detectors spaced at 120° intervals
and which is terminated by a long
length of short-circuited delay line.
Any slight change in wavelength of
the standing-wave pattern is added
up in the long length of delay line to
produce a considerable shift in the
pattern, and this shift is measured
by the three detectors. The three
detector d.c. outputs are amplified
and fed one to each of the three coils
of a desyn. It can then be shown
that the angular rotation of the
desyn magnet pointer is propor-
tional to the product of the frequency
change and delay line length. By
attaching a revolution counter to this
pointer, large frequency changes can
be measured.

Frequency Meters—An often-used
type of circuit first transforms the
input to a square wave which is
then used to pass a fixed charge
every cycle into a capacitor. The
charge current, being proportional to
the input frequency and independent
of the input waveform shape, thus
gives a measure of the frequency.
Both the Venner Type TSAS501 and
the Solartron “f—C?” meter used
this basic type of circuit. The latter
instrument can also measure capacity
by means of an internally-generated
input of known frequency, since
the charge current is also propor-
tional to the capacity.

Phase Meter—In the Dawe transis-
torized Type 630, the two signals
whose phase difference is to be
measured are limited, the resulting
square waves differentiated, and the
positive going pulses so produced
used to trigger on and off a bi-
stable circuit. The mean d.c. out-
put of this circuit is indicated by a
meter. This output is proportional
to the “on” over “on-plus-off * cur-
rent ratio of the bi-stable circuit and
this is equal to the phase difference
required divided by 360°.
Incidentally, Ekco, for transistor
convertors, have adopted a simple
method of obtaining three phases
from two single-phase supplies.
Known as a Scott transformer, it
entails only the connection of one
supply to the centre tap of the other.
As long as the phase clifference be-
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tween the single-phase supplies is
held at 90° and the correct voltage
ratio is achieved, a balanced, stable

three-phase supply is developed
between the free ends of the single-
phase windings.

Logarithmic Amplifier—In the Solar-
tron model TA965, the logarithmic
characteristic is obtained simply by
making use of the logarithmic for-
ward voltage/current characteristic
of a thermionic diode under low-
current temperature-limited con-
ditions. The diode is used as the
anode-to-grid feedback resistance in
a virtual-earth type of amplifier.
Since the gain of this amplifier is
proportional to this feedback resis-
tance, this gain is also proportional
to the logarithm of the input current.

Clip-on D.C. Milliameter—In a
transistorized instrument shown by
Solartron, their model AM1002, the
magnetic field produced by the cur-
rent to be measured is collected by a
Mumetal clip round the wire and
measured using a Hall-effect device.
This device, together with as much
as possible of the magnetic clip cir-
cuit, is magnetically shielded from
stray fields. The effect of the earth’s
field near the current-carrying con-
ductor is cancelled out by extending
the magnetic circuit on the other side
of the Hall-effect device away from
the current carrying conductor in
such a way that the earth’s field there
induces an equal cancelling field in
the Hall-effect device. The Hall-
effect device is energized at 40kc/s
and the output amplified, rectified
and indicated on a meter.
tion of the rectified output is fed
back to coils wound on the clip so
as to produce a field opposing the
detected field. This feedback linea-
rizes the instrument against changes
in the reluctance of the movable
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A frac-

Solartron portable
double-beam oscil-
loscope.

parts of the magnetic clip circuit.
The feedback coils are wound on
copper cylinders to provide short-
circuited turns which gready reduce
the inductive reaction on the circuit
being measured. The instrument is
calibrated by means of a standard
current.

Oscilloscopes—For illustrating the
use of their CR132 c.r.t,, a transistor
oscilloscope was shown by Electronic
Tubes. This uses 21 transistors to
achieve a sensitivity of 75mV/cm
from d.c. to 20Mc/s (3dB down),
and an input impedance of 250kQ.
The total power consumption is
2.5W, of which the c.r.t. heater uses
1W. To achieve the relatively-high
deflection voltages required, two
transistors are used in series across
the supply in what was termed a
““ beanstalk » circuit.

A new range of portable test and
measuring instruments in attractive
two-tone pastel colours introduced
by Solartron included a double-beam
oscilloscope (Model CD1014). This
has a bandwidth from d.c. to 5Mc/s
(3dB down) at a sensitivity of

Electronic Tubes transistor oscil-
loscope designed ta illustrate the
use of their CRI32 cathode-ray tube.

100mV/cm. Time and voltage
measurement to within at least *
5% are possible.

A two-channel oscilloscope intro-
duced by Nagard, their Model 311,-
has a sensitivity as high as 100uV/
cm with a bandwidth from d.c. to
250kc/s (3dB down). An internal
square-wave generator with nine
alternative outputs allows voltages
to be measured to within + 29%.
Time intervals can be measured to
the same accuracy using the calibrated
sweep speeds available.

By changing to a slightly different
type of storage tube like that des-
cribed in our review of the 1958
Physical Society exhibition (May
1958 issue, p. 221), Cawkell have
been able to increase the maximum
writing speed on their Type S01
Remscope by a factor of about 20.
The trace persistance time can also
now be varied between one second
and two minutes, and the trace in-
tensity varied to allow the reproduc-
tion of half tones. The new tube is
also much more difficult to damage
by operating the oscilloscope in-
correctly.

COMPUTERS

Piezoelectric Multiplier, a small and

relatively simple device for analogue -

computing and other uses, was pre-
sented as an alternative to the Hall-
effect multiplier by Imperial College
on the N.R.D.C. stand. The device
produces a voltage which is propor-
tional to the product of two input
currents, by using the currents to
energize electromagnetic actuators
which apply mechanical forces to the
piezoelectric crystal. The currents,
x and y, are applied to the coils of
the actuator as shown in the dia-
gram, so that the m.m.f. in one of
the C-shaped cores is proportional to
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x4y and the m.m.f. in the other core
is proportional to x—y. The result-
ing forces applied to the crystal (a
bender type) through the soft-iron
armature are proportional to (x+ y)?
and (x—y)? respectively. Since these
two forces are applied so as to oppose
each other, the actual force on the
armature and crystal is their differ-
ence, proportional to (x+ y)* — (x - y)?.
On the basis of the well-known rela-
tion (X+y)?—(x—=y)Y’=4xy, this
difference force produces an output
voltage from the crystal proportional

(Continued on page 125)

WIRELESS WORLD, MARCH 1960



www.americanradiohistory.com

to xy. A displacement of the arma-
ture of less than cne micron gives an
output of about 1 volt. The output
for x=y=5mA is 250mA. Almost
perfect lineatity in terms of either
x or y is claimed, while the response
is said to be independent of input-
current frequency between 15z/s and
500c/s. Extension of the frequency
range up to 50kc/s is thought to be
poassible, giving up to 10° analogue
multiplications per secoad with an
accuracy of better than 0.5%.

Magnetic Thin-Film Stores for digi-
tal computers based on materials
with rectangular hysteresis loops
have been under development for
some time (see W.W., July/August
issue, p. 312) because of the possi-
blities they offer of high switching
speeds and high-density storage of
binary digits. Most of the experi-
mental stores have used arrays of
separate spo:s of magnetic fiim, each
capable of being switched from one
direction of magnetization to the
other; but the Royal Radar Estab-
lishment were showing that the basic
principle could also be applied to a
continuous film of material. Their

store consisted of an evaporated film

of nickel-iron, 1200 Angstroms thick,
surrounded by an array of one-turn
driving coils. The film has a pre-
ferred direction of magnetization
(obtained by applying a magnetic
field during deposition) and binary
digits are stored at individual posi-
tions by the driving coils causing
local reversals of magnetization.
These reversals take place by roiation
of the direction of magnetization in
the plane of the material like a com-
pass needle. The fact that a selected
area of film could be switched with-

OUTPUT VOLTAGE XY
QLG

SOFT 1RON____ || —
ARMATURE

XY yy Xl
CURRENTS

Imperial College piezoelectric multiplier (shown

on N.R.D.C. stand)
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out affecting neighbouring areas was
demonstrated by photozraphs in
which domain walls had bzen made
vis ble aftsr local reversals of mag-
netizaiion.  Switching speeds are
capable of dealing with pulses of
Smusec duration, and a storage den-
sity of over 200 binary storage
“cells” on a 3inX3in film is pos-
sible. Additional cols at right angles
to the drive cols are needed to
provide “blas” fields so that tae
initial direction of magnetization is

slightly displaced angularly from the
preferred direction of the material.
Curreats applied to the drive coils
can then ro:ate this “vector” to
either of two directions, thereby mak-
ing possible blnary storage in each
“cell” formed at the in:ersection of
a drive coaductor and a “blas” con-
ductor. Mullard also showed work
in this field, using separate s—ots of
n'ckel-iron film and conductors
formed by printed-circuit flexible
layers.

COMMUNICATIONS

Hall-effect - Modulater working at
5Mc/s was a feature on the AE.L
(Me:rovick) stand. Care in the align-
ment of the leads to the crysial, and
their arranzement, helped to reduce
the carrier break-through in the
double-sideband  suppressed-carrier
modulator but a correcting coil,
carrying d.c. bias and wound on the
ferrite-core, allowed a fine adjust-
ment to compensate for errors in
the positioning of the connections to
the crystal, resulting in a final rejec-
tion ratio of 60dB. Associated with
the modulator was a wide-band
transformer to match the low im-
pedance of the indium arsenide
crystal, the whole covering 100kc/s
to 20Mc/s at the —3dB points. The
demonstration included a c.r.o. dis-
play of the modulated output: the
bow-tie pattern typical of suppressed-
carrier modulation d’splays was pro-
duced with the good linearity ex-
pected of a Hall device.

Fast-wave Electron-Beam Parametric
Amblifiers.—Since in the wave of
space-charge density modulation of
an electron beam which
travels faster than the
beam itself, the fast-wave,
the mean energy is greater
than the d.c. energy of the
beam,  prospects are
offered of absorbing the
excess energy correspond-
ing to noise density modu-
lations in this wave. In
the casz of the more com-
monly used slow-wave,
the mean energy is less
than the d.c. energy of the
beam, so that noise could
only be eliminated by
adding equal noise energy
to the beam, and this in
practize would be impos-
XY A-Y sible.

-y A fast-wave amplifier

in which a longitudinal
magnetic field causes the
electrons in the beam to
spiral from the inuput to
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the output, and in which the spiral
amplitude corresponds to the signal
strength was shown by English
Electric (Type N1036). This valve
is similar to that described in

“Technical Notebook” in  our
November 1958 issue (p. 555).
It has the wvaluable property of

amplifying in one direction only
so that feedback from the output to
the input with consequent instability
is eliminated. In addition, the tube
protects the following stages, since it
acts as a limiter for excessively large
inputs, the maxmum power output
being 50uW. A noise figure of 2dB
at a signal frequency of 200Mc/s is
quoted for this valve. Only a rela-
tively small magnetic field of 70
gauss is required and the highest
direct potential in the tube is also
only 100V. Beam currents and volt-
ages are also very low, typical figures
being 30#A and 6V respectively. A
600Mc/s tube is in development.

The G.E.C. Research Laboratories
demonstrated fast-wave amplifica-
t.on by passing a beam through two
cavities into which the signal ansd
pump frequencies were fed so as to
modulate the beam, as in a klystron.
A movable cavity tuned to the signal
frequency was used to show the
increase in the signal level along the
beam.

Noise Reduction in Backward-wave
Oscillators.—Due to residual gas
ions, backward-wave oscillators nor-
mally exhibit peaks of noise at side-
band frequencies of the order of
1Mc/s. This noise restricts their
use as local oscillators to receivers
with an inconveniently high inter-
mediate frequency. However, an
exhibit of the Mullard Research
Laboratories showed that this side-
band noise can be considerably

reduced either by reducing the
res’dual gas pressure below its
normal value between 1077 and

10-*mm- of mercury down to about
10-'mm, or alternatively by draining
off the gas ions by means of a trans-
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: Untouched photo-
i graph of plume dis-
. charge from tip of
earthed electrode in
wind tunnel (R.A.E.).

Crown Copyright Photograph

verse electric field across the beam.
This transverse field need only be
of the order of 10V/cm.

Corona Discharge from radio aerials
on aircraft at great heights is a
serious problem because not only
does it result in a power loss in the
discharge, but also the discharge pro-
duces a serious mismatch at the
aerial, further reducing radiated
power and upsetting operation of the
transmitter. A combined exhibit from
R.AE. and Sheffield University
showed some of the approaches to
the investigation of the problem. A
A/4 radiator on a ground plane was
enclosed in an evacuated bell jar and
an r.f, output applied. At first the
discharge started, as would be ex-
pected, round the high-potential
point at the tip of the radiator; but,
above a certain power level, the dis-
charge produced such a mismatch
that it moved to the lower part of the

aerial, so wasting more than half the
transmitter power. QOne detection
method used is to modulate the r.f.
with square waves: mounted in the
tip of the radiator is a small capa-
citance “microphone” whose reson-
ant frequency corresponds to the
modulating frequency. At the onset
of corona the potential gradient
changes sharply, altering the force on
the diaphragm; this results in a
change of output.

A display of photographs (taken at
R.A.E.) of earthed electrodes in a
wind tunnel revealed an interesting
phenomenon. At high speeds (Mach
1.9), low pressures (75 atmospheric)
and in the presence of water vapour, a
plume of corona discharge takes place
against the air stream from a sharp
point on the leading edge of an
earthed electrode.  Although still
under investigation it is thought that
this is due to the gathering up of
charges from the air.

COMPONENTS

Microwave Components.—It was
surprising to find three new com-
ponents produced by novel methods
rather than merely by the usual adap-
tation of existing methods to new
frequency  bands. These new
components were shown by Mullard
for the 2% mm band.

The first of these components, a
variable attenuator, is restricted to use
at such high frequencies. It consists
of an intrinsic region of semiconduc-
tor material placed across the guide
between two heavily doped p- and n-
regions outside the guide. By apply-
ing a forward voltage between the p-
and n-regions, electrons and holes are
injected into the intrinsic region
where they absorb a fraction of any
incident microwave power. For
correct operation of this device, the
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intrinsic region cannot be made much
wider than 107%cm, so that the new
waveguide must be tapered even at
21 mm wavelengths.

Another of the new components
shown by Mullard was a variable
directional coupler in circular wave-
guide. A long strip, one end of
which is fixed, is placed centrally in
the guide. If the other end of the
strip is rotated, incident radiation
which is plane polarized at right
angles to the initial plane of the strip
has its plane of polarization gradually
rotated as it passes by the strip.
Depending on the angular rotation of
strip end, a variable fraction of this
incident radiation can then be
coupled out via a probe parallel to the
initial plane of the strip. Any
reflected radiation, since it consists of
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the reflected portion of the incident
radiation not coupled out by the
probe, has its plane of polarization at
right angles to the coupling probe and
is thus not coupled to this probe.
Attached to the movable end of the
absorbing strip in the same plane as
this end is a flat tapered absorbing
vane. This absorbs the same fraction
of the reflected radiation as is coupled
out from the incident radiation. This
vane is at right angles to the rotated
plane of polarization of the incident
radiation so that it does not absorb
any of the incident radiation.

The third new component shown
by Mullard was a variable impedance,
also in circular waveguide. This con-
sists of a flat tapered absorbing vane
attached to a movable metal plunger
filling the guide. The component of
the incident radiation whose plane of
polarization is parallel to the vane is
totally absorbzd by the vane, whereas
the component at right angles to this
vane is totally reflected by the
plunger. Thus, by rotating the vane
and moving the plunger along the
guide, any reguired complex reflec-
tion coefficient can be obtained. A
second fixed flat tapered absorbing
vane perpendicular to the plane of the
incident radiation abserbs any inter-
fering reflected power polarized at
right angles to the incident radiation.

A simple type of waveguide to co-
axial directional coupler was shown
by Decca. This consists of a piece
of strip line inclined to the guide
length near one narrow guide wall, the
signal being coupled out from the
strip at its end furthest from the
incident radiation. The strip occu-~
pies a space of one quarter of a wave-
length along the guide: its width and
distance from the guide wall effect
the match and coupling. This type of
coupler can be made with a perfor-
mance which compares favourably
with that of a normal two-slot wave-
guide coupler.

A self-calibrating coaxial line wave-
meter consisting of a movable short
circuit which was shown by Flann
illustrates how it is possible to obtain
very wide bandwidths using coaxial
line: in this case the bandwidth is
from 800 to 9,000Mc/s. The distance
moved by the short circuit between
two adjacent resonance positions is
half a line wavelength.

A slot-array aerial for X-band was
shown by Elliott. This consisted of
eight rows of eight slots in the single -
metal ground plate of a strip trans-
mission line, the whole aerial being
about seven inches square. The strip
transmission line is divided up rather
like a family tree to provide radiators
opposite the slots. This type of
aerial possesses a number of advan-
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20th Century image-intensifier tube.
of glass envelope.

tages over the normal paraboloid, for
it is smaller and lighter, and the feed
does not obstruct the aerial radiation.
Such slot aerials can be easily repro-
duced since the strip line and slotted
ground plate can be printed on di-
electric slabs of the correct thickness
to provide the required line-to-plate
spacing.

V.H.F. Transistors operating at over
100Mc/s are now beyond the
development stage and are available
as commercial products. As an
example, Texas Instruments demon-
strated a diffused-base germanium
transistor of “mesa” construction
operating at 200Mc/s in a 50mW
power output stage of a transmitter.
Another “mesa” transistor was
shown operating in a decade counter
of 10Mc/s p.r.f., while other similar
types on view, both germanium and
silicon, were intended for amplifica-
tion in the 100-150Mc/s region.
Mullard have a v.h.f. transistor made
by the alloy diffusion process with a
cut-off frequency of 100Mc/s, but
they also showed an experimental
type of similar construction which
would amplify at this frequency. It
was demonstrated in a series of
100Mc/s amplifiers, each using two
transistors in push-pull giving an
output of 0.5W. A silicon “mesa”
transistor with a cut-off frequency of
80Mc/s (in the common base con-

Transistor transmitter producing
50mw at 200Mcfs. Texas Instru-
ments ‘‘ mesa ' transistor is used
in output stage.
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Note ring accelerator electrodes on inside

nection) represents the first essay of
Ferranti’s in the transistor field. It
is an n-p-n type and the method of
construction is shown in the diagram.
A slice of the n-type silicon which
subsequently forms the collector has
a layer of p-type material diffused
into it (providing the base), and then,
by means of masking techniques, a
small n-type layer (the emitter) is
diffused into a part of the p-type
base. The “mesa” or raised struc-
ture (named after a flat-topped steep-
sided mountain) has the object of
reducing collector capacitance, and is
formed by etching away the sur-
rounding silicon. Metallizing is
applied to the base and emitter for
contacts, while the collector connec-
tion is made through a large metal
support on which the collector is
mounted.

Current Regulating Semiconductor
diode demonstrated by G.E.C. Re-
search Laboratories is a counterpart
of the well-known Zener diode volt-
age regulator. The principle of con-
trol is the constriction of the current
carrier path through the semicon-
ductor by two space-charge regions,
rather as in the Tecnetron and other
field-effect devices. A somewhat
complex structure is used, in which
the widening space-charge regions
are produced by the voltage drop
sustaining the current flow through
the device. The two regions actually
meet at a certain applied voltage, the
‘“ pinch-off ” voltage. Thereafter the
current is limited to a constant value
with increasing voltage until a break-
down of the reverse-biased junctions
in the device allow a sudden surge
of breakdown current. A typical
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value for the “pinch-off” voltage
is 5V, and the current after this is
limited to SmA until the breakdown
occurs at 100V. A voltage regulat-
ing circuit giving 6 volts output was
demonstrated in which the new
device formed a series element while
a Zener diode provided a shunt ele-
ment. Variations of 509% in supply
voltage produced output variations of
only +0.0059%.

Image Intensifiers normally work by
the acceleration of photo-electrons
from a photo-emissive layer and by
the concentration of the image into
a smaller area. A new intensifier
tube shown by 20th Century Elec-
tronics accelerates the electrons from
the photocathode in the normal way,
but provides additional gain by using
five electron multiplier stages of the
transmission type. In these the elec-
trons pass through a thin layer of
alkali halide on an alumina support,
and after multiplication are acceler-
ated by ring electrodes (metallized on
the inside of the glass envelope) to
the next stage. There is a total elec-
tron gain of 2,000 in the multiplica-
tion system, while the overall light
gain from photocathode to fluores-
cent screen (15kV potential) is of the
order of 50,000. The image remains
the same size throughout, and the
electron rays are kept parallel by
enclosing the tube in a magnetic
focusing solenoid.

Last year Siemens Edison Swan
showed an image intensifier for elec-
tron microscope work which used a
photoconductive pick-up tube to give
television-type pictures (March, 1959,
issue, p. 133). This year AE.IL (as
they now are) were demonstrating a
modified version for light amplifica-
tion. Electrons from the photo-
cathode are imaged by an electro-
static lens system on to the front of
the selenium photoconductive layer
of the pick-up tube. The resultant
charge pattern at the rear of the layer
is then scanned in television fashion
by a low-velocity electron beam.
Sensitivity is such that about 5 inci-
dent photons on the photocathode

METALLIZED
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Cross-section of Ferranti h.f. transistor, showing '' mesa,’" or
plateau, form of construction.
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will give a visible spot on the display
monitor,

Storage Tubes, which hold in-
formation as patterns of electro-
static charges, were shown in both
the display and non-display types by
various firms. A new non-display
tube by Mullard uses a single elec-
tron gun for both “writing” and
“reading” on to the magnesium
fluoride storage surface and is notable
for its small dimensions of about
3in diamecer and 7in long. 1t has a
resolution of 600 lines and operates
with an anode voltage of abtout 300V.
The Vidicon type of television pick-
up tube is often criticized because of
the storage properties of its photo-
cénductive light-sensiiive layer, but
E.M.I. were showing a version in
which this effect had been deliber-
ately enhanced for the purpose of
holding images. Storage time was in
the region of 1-3 minutes, depending
on image brightness,

7-in Radar C.R. Tube developed
primarily for transistor equipments
was shown on the Ferranti stand.
It has a narrow deflection angle of
and a narrow diameter

about 30°

:

b
1
i
]

»&aﬁ&m»?\ vl ._;vl':.w.‘.a\
Machine by G. V. Planer, Ltd., for
the application of resistive oxide
flns to glass fibre. Whole machine
is complete in one cabinet, including
instrumentation and control
apbaratus.
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Above: Plessey ex-
perimental cera-
mic if. filter
element showing
ring  and  dot
connections.

Narrow-angle, narrow-neck c.r.t.
for transistor radar (Ferranti).

neck (23mm), both of which facilitate
scanning by low-power transistor
circuits. This firm was also show-
ing a new 6-inch c.r.t. of high sensi-
tivity and brightness specially
designed for displaying characters
for xerographic printing (as used for
computer output data). The well-
known 1CP1 cr.t. with the 1l-inch
screen was shown by Electronic
Tubes in a new version which re-
quires an anode voltage of only
350V, thereby allowing it to be
operated from normal h.t. supplies.

Digital Disp'ay Tute working on a
new principle was shown in experi-
mental form by G.E.C. Research
Laboratories. It is basically a small
cr. tube and the numerals are
formed as the shadows of shaped
wire electrcdes in the path of an
“unfocused” electron beam which
floods the whole area of the 1i-inch
fluorescent screen. Ten such elec-
trodes, shaped respectively 0-9, are
provided and each one is selec:ed for
display by applying to it a negative
voltage of about 60V. This repels
tae electrons in the beam close to the
wire and so forms the shadow of the
selected numeral on the screen. The
shadows are very clearly defined and
the only limitaticn appears to be in
the precision aad artistry with which
the wirc numerals can be shaped.
An anode vcltage of 600V is required.

eramic ILF, Transformers were
shown by Plessey in the form of
small circular discs of lead titanate
zrreenite.  This material  exhibits
p ezoslectric propsrtes and, when a
circular disc is excited in the radial
mode the performance resembles that
requred of aa i.f, transformer for
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transistor applications. The disc
(about the size of a sixpence) is metal-
lized to provide contacts—one side
completely and the other with a ring
and dot—and the input, at an im-
pedance of abont S5k, is applied
between the dot and backing. The
element works on the first overtone
of 160kec/s (its fundamental reson-

ance) which is 455kc/s and the out-
put, at an impedance of about 1kQ,
appears between the ring and back-
ing. The characteristics of the radial-
mode resonances are such that, by
pairing a2 fundamental-frequency
resonator with one operating on its
first overtone, the overtones do not
coincide. Consequently out-of-band
responses are not troublesome; also
the selectivity curve is improved.

Oxide-film Resistance Elements are
used in new components by G. V.
Planer Ltd. The component is a
tiit-sensing device giving a continu-
ous response. It consists of two
shaped stannic-oxide films coated
oato the inside of a sealed glass tube
in which a drop of mercury runs,
joining the two “stripes ™. To avoid
contamination of the mercury by
metallic contacts the oxide films are
brought out through the glass of the
seal to contacts outside.

The continuous coating of oxides
on to 107%-iu diameter glass fibre,
which can subsequently be wound on
a bobbin to produce « resistor, is per-
formed by a machine developed by
Planer., This comprises precision
winding gear for passing the fibre
through thz coating furnace and 2an
automatic speed control system t2
ensure the deposition of correct film
thickness. After leaving the lower
bobbin the fibre is first sprayed with
the mixture of salts. It then passes
through a furnace to fire and oxidize
the film, and on leaving for the take-
up spool it passes through two mer~
cury cups, the resistance between
which governs the drive speed.
Values as high as 2MQ per linear
inch of fibre are achieved.
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Signal-Flow Diagrams

2.—Application to the Schmitt Trigger Circuit Using Valves

By THOMAS RODDAM

LAST month I discussed the general principles of
signal-flow diagrams, the maps which frequently
show useful short-cuts to the solution of com-
plicated circuits.  The rules for drawing maps
and for simplifying them were described and a
not particularly illuminating example was used
to illustrate the application of the method. It was
not particularly illuminating because it was too
simple: you don’t draw a map when you want io
say ‘“ Turn left at the end of the road and it’s there
on your left.”” This moith we can consider some-
thing more ambitious which really gives the method
a chance. I had thought of tackling the transistor
Schmitt trigger, but I have decided to take the
valve version which is used as an example by J. G.
Truxal in “ Automatic Feedback Control System
Synthesis” (McGraw-Hill, 1955). My reason is
that he goes on to discuss a whole lot of other
developments, such as impedance determination
and return difference evaluation, and although I
do not propose to discuss these topics, this article
will break the ground for any of you who want
to go further by consulting this book.

The circuit is shown in Fig. 1. It is a two-stage
d.c. amplifier with positive feedback produced
by the common-cathode resistor. To avoid using
primes in the analysis we shall assume that

1R, + 1R = 1/R,

so that R, is the effective anode load of the first
stage. In a practical case R is usually so much
bigger than R, that within the usual tolcrances we
can take the anode resistor as the total load.

We are treating this circuit in its a.c. application
as a limiter, not in its on-off large-signal application.
The usual problem then is to find the conditions
for just snapping over. Signal-flow diagrams are
concerncd with linear differential equations, so
we must assume that the circuit is somehow poised
at mid-travel, ecither because it has not enough
feedback o make it unstable, or because we have
caught it in mid-travel. All our terms are small
signals, not the fixed biases and standing currents.

The starting point for the map is ¢, and I have
begun Fig. 2 by putting in the first move, ¢,. The
first equation which springs to mind is the obvious
one:

o= ey + &

Like this the equation would have two branches,
from two new nodes, leading to the mput node
e,. This is not considered good practice, so we
rewrite the equation as

€y = €y — & .. .. )]

mark in the nodes e, and e, and draw the two unit
arrows shown in Fig. 2(a). At this point Truxal
decides to put ¢, down below the main horizontal
line. One application of the circuit 1s as a phase-
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splitter, the long-tailed pair, with the anode-grid
coupling as an extra something—positive iced-
forward one might call it—to push up the gamn.
This interpretation makes us th'nk of the second
stage as fundamentally groundeéd-grid, with e
as the drive, and so I shall keep ¢, on the line.

The anode current of the first valve is g.ven
in the usual way by

i, = (meq — e)f(p + Ry)

[ wy /1
{\.p + Rl\t?l, = o + Rl)e . mw (2)

This adds a new node 7, and two new branches
leading to it from e, and e¢,. These are shown in
Fig. 2(b), where the new branches are the heavy
lines: in each following figure the latest additions
will be identified in this way.

The drive to the second valve, in my view, comes
from e_, which is the drop across the cathode resis-
tor due to both anode currents. Thus

e, = R+ ,R, .. . 8 3)

We need to mark in the new node i, and then
we can add the local map representing this equation
to give us Fig. 2(c).

Before we can write an equation for 7, we need
to know something about the feed-torward path.
Clearly

- Ry .. an (4)

and this equation is shown by the new heavy branch
in Fig. 2(d).

We now need to find out what happens in the
second valve The grid 1o cathode signal is quite
clearly given by

]

@i

e, = Be, — e .. .. 5)

and we can establish the new point ¢, in Fig. 2(e)
by this equation.

Fig. I. Schmitt Trigger Circuit.

0

Cout
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.o

ordinary valve equation for the second valve

Iy = (ergz — e)(p + Ryp)

= (p +F2R2> G (p+1 R2>'e* - ©®

This equation makes its appearance in the next
figure, Fig. 2(f).

Now all we need is to know e, which is given
by

ey = —0,Ry .. .. ©)
and leads us to Fig. 2(g).

Quite obviously the signal-flow diagram of
Fig. 2(g) is a complicated affair, but the original
circuit, as anyone who has ever carried out the
solution by algebra knows, is by no means as simple
as one might expect from five resistors and two
valves. In the form of Fig. 2(g) the diagram is
not of much use to anyone, so we must settle down
to the task of simplifying it.

We take a new sheet of paper and begin Fig. 3(a).
A first step is to notice that we do not really care
about the point ¢, and we can go straight from

e - Fal - r.] (a)

(b)
— »
@in '
{,
i
Re
Re
©)
o— —d 5

Ck

7, to g, by a branch — R,B. Sheer laziness makes
me leave out the diagram with this reduction in
it, because I can also see that the signal which
flows from e, through e, to 7, can be written as a
contribution directly from ¢, to 7, of size — 1 X
#a/(p + R,) and then I can get ¢, out of the picture
as well. These steps are all combined to give Fig. 3(b).

The two parallel branches in the same direction
from e, to 7, can be added together, but before we
do this in Fig. 3(c) let us notice also that we have
another easily seen step in the reduction. There
is a flow of signal from e, to 7, by way of ¢, which
we can replace by a direct path. This direct path,
which will have transmittance — 1 X u,/(p + R,)
is in parallel with the existing direct path —1/
(p + R,;) and these two can be combined together.
The result of these various operations is shown in
Fig. 3(c).

To make the figure look a little neater it is re-
arranged in Fig. 3(d) and the point e, is dropped
altogether. .

The next stages in the reduction require a certain
amount of care to avoid throwing the baby out with

€ay &

92

(e) {

Ci

(f)
(C))
O- = -
@in | @gi bl [

Fig. 2. Signal-flow diagram for the circuit of Fig. | obtained step by step. Heavy lines indicate the additions corresponding to

successive equations.
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Fig. 3. Stages in the reduction of the signal-flow diagram for the circuit of Fig. I.

the bath-water. Let us focus our attention on the
flow of signal from e, toe,. There is a contribution
through 7, which is clearly of total transmittance
[/ + R)] X R,. We can therefore construct a
direct branch from e, to e, and cross out the #
to e, branch of transmittance R,. When we do this,
however, we are breaking the loop e, to 7; to e,
of transmittance [—(1 + p)/e + R;)] X R,, and
we must put in the corresponding self-loop. But the
signal from e, to 7, also contributes to the path 7, to
15 and it is not legitimate to drop the e, to 7, branch.
The reduction therefore gives us Fig. 3(e).

Now we consider the contribution made by e, to
i, by the route ¢, to 7, to 7,, The transmittance is
[AQ + u)/p + RY)] X [RiBro/(p + Ry, with two
minus signs disappearing together. We can make
this a direct contribution, when we no longer need the
point #;. This leads us to Fig. 3(f) and, immediately,
to Fig. 3(g).
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Again we consider the flow of signal frome, to e,
and we see there is a path via 7, with a transmittance

—mRy B,
(p + R)(pr+ Ry

and that this will introduce another self-loop at
e, of transmittance

X R,

(1 + m R,B ps 1+ I‘z>
. X Ry
p+ R], p+ R, p+ Rz
Fig. 3(h) shows the effect of this change on the dia-
gram.

In the final diagram, Fig. 3(i), the point 7, has been
eliminated in the obvious way, to leave us with what
is called an essential diagram of order one. Once
you get the trick of it the steps described above can
be carried out very quickly. In the same way you
can go on to reduce the essential diagram to a single
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branch joining input to output and having a trans-
mittance

b+ ety /(1—1)

Each of these f’s is an expression as long as your
arm, which is why I have not written them out in full.
For specific problems you may not want to do this
anyway. As an example, the determination of the
conditions in which the circuit will just turn over,
implying infinite gain, are seen to be that the term
t, should be unity. We know, in any practical casc,
the values of g, 1g £y Ry, Ro. We may wish to make
B unity and find R,, or to fix R, and find 8. But the
expression for z, is greatly simplified by putting in
numbers. In fact, as you will see if you consult

Truxal (loc. cit.) you can carry numbers all the
way through to considerable advantage.

The only way in which you can get the full benefit
of this method of handling circuits is by practice.
Once you get the swing of it you will find that it really
does help enormously to be able to concentrate on
one limited aspect of your circuit equations and to
ease that bit a step or two towards the final solution.
This discussion is only an introduction to the method,
which can be extended to the determination of input
and output impedances, to the effects of reactances,
and to the whole field of linear circuit problems. For
complex problems it seems to be an extremely
useful method for those who want to keep their eye
on what is happening as they solve their equations.

BOOKS RECEIVED

Stereo Handbock, by G. A. Briggs. Wide survey
of fact and opinion on the methods and results of stereo-
phonic sound reproduction. Takes the form of an
inquiry in which awkward questions were posed to a
number of experts and from which some sound sense
has been distilled by the author. Topics considered in-
clude pickups, record wear, loudspeakers, room acoustics
and broadcasting. Pp. 146; Figs. 88. Price 10s 6d.
Wharfedale Wireless Works, Ltd., Idle, Bradford.

Stereo Record Guide, by Edward Greenfield, Ivan
March and Denis Stevens. Collection of critical assess-
ments of existing stereo gramophone records, as regards
both musical content and recording quality. Arraaged
under composers’ names and with entries up to the end
of 1959. (Supplements are to be issued.) Pp. 320.
Price 21s. The Long Playing Record Library, Ltd,
Squires Gate Station Approach, Blackpool, Lancs.

Stereo and Hi-Fi as a Pastime, by Douglas Gardner.
Layman’s introduction to the technicalities of disc, tape
and broadcast souad reproduction. Pp. 147; Figs. 15,

and i'lustrations of typical commercial installaticns.
Price 15s. Souvenir Press, Ltd., 94, Charlotte Street,
London, W.1.

Maullard Circuits for Audio Amp’ifiers. Designs for
power amplificrs and pre-amplifiers for mono and stereo

SHORT-WAVE CONDITIONS

sound reproduction from microphone, tape, gramophone
disc and radio signals. Includes dimensions of suggested
chassis aad general notes on construction and assembly.
Pp. 136; Fizs. 160. Price 8s 6d. Mullard, Ltd., Mullard
House, Torrington Place, London, W.C.1.

The Practical Hi-Fi Handbook, by Gordon J. King,
Assoc. Brit..LR.E. Introduction to high-quality sound
reproducing equipment written with the needs of the
service technic.an in mind. Pp. 224; Figs. 158. Price
25s. Odhams Press, Ltd., Long Acre, London, W.C.2.

The Conversion of Ionospheric Virtual Height/
Frequzncy Curves to Electron Density/Height Profiles,
by J. O. Thomas, M.A,, Ph.D. (Cavendish Laboratory,
Cambridge) and M. D, Vickers, B.Sc. (D.S.I.R., Radio
Research Station, Slough). D.S.I.R. Special Report No.
28 on a digital computer programme and the basis of its
formulation, with appendices inciuding an extensive
bibliography. Pp. 48; Figs. 10. Price 3s 6d. H.M.
Stationery Office, Kingsway, London, W.C.2.

From Microphone to Ear, by G. Slot. Second edition
of a Philips Technical Library review of modern sound
recording and reproducing techniques, now including a
long chapter on stereophony. Pp. 268; Figs. 110. Price
21s. Cleaver-Hume Press, Ltd., 31, Wright’s Lane,
London, W.8.

Prediction for March
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THE full-line curves indicate the highest frequencies
likely to be usable at any time of the day or nizht for
reliable communications over four long-distance paths
from this country during March.

Broken-line curves give the highest frequencies that
will sustain a partial service throughout the same period.
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LETTERS TO THE EDITOR

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

“Economical High Gain A.F.

Amplification”
MUCH as I admire the ingenuity of your contributor
Arthur R. Bailey in devising the circuit described in
the article in the January issue, I must point out that
he has omitted mention of the most important features
of this circuit. In respect of gain, hum and noise level,
and low output impedance, two R-C coupled pentodes
with voltage negative feedback can compare favourably
with this circuit. In my opinion the principal advan-
tages of the circuit described are that it lends itself
readily to direct coupling, and that this circuit has
effectively only one stray capacitance.

At the low anode current mentioned by the author
(0-1mA) the cathode bias resistor for the triode can be
of the same order as the anode load of the pentode,

+HT

out

T

(e.xmity)

and one resistor can be used for both functions as in
the accompanying diagram. A possible use for this
arrangement is deflection amplification for a cathode
ray tube.

The single stray capacitance can be an important
factor if this circuit is used as the amplifying stage in
a feedback amplifier, as it restricts the phase shift to
90°, which ensures stability in such circuits.

Hounslow, Middlesex. G. J. TILY.

FEW readers will fail to sympathise with Mr. Bailey’s
aim ‘“to obtain the maximum amplification from the
minimum number of components ” (January issue,
p. 25). But it is to be doubted whether his circuit repre-
sents a marked advance in this direction. Seven resistors
and four capacitors are employed in the basic circuit
(Fig. 2 of the article) and- the gain of a practical version
is given as 3500. If we take as a figure of merit the
gain divided by the number of components, we get
3500/11 = 318. The completely conventional circuit
shown here in diagram (A) uses 13 components, and
taking Mr. Bailey’s own figures for the gain of the pentode
without any fancy business (200) and the gain of the
triode (40), it provides, by cascading a gain of 8000.
So its figure of merit is 8000/13 = 615, which is nearly
twice as good as that of the unconventional circuit. If
valves, valveholders and decoupling components are
counted, the conventional circuit shows up rather better.

Moreover, some of Mr. Bailey’s statements do not
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bear examination. He rightly gives the effective first-
stage output resistance for a response 3dB down at
10kc/s, with 5pF strays, as 10/ MQ, and this value is
indeed attained with an 8-MQ anode load in parallel
with a 5-MQ anode impedance. But taking the cap-
acitance as 10pF (which is a reasonable figure allowing
for wiring strays), the required effective output resistance
becomes 10/2x MQ, or 1.59 MQ. To obtain the required
value of 1.59 MQ, the anode load resistance must be
reduced to 2.3 MQ in contrast with Mr. Bailey’s value of
4MQ. The gain is then reduced to about three-quarters
of the original amount.

Mr. Bailey refers to the output stage as a cathode-

" follower, but this is not correct. Disregarding supply

voltages and biasing arrangements, the circuit reduces to
diagram (B), where V,, R, represent the signal source,
R, is the physical grid-cathode resistance, and R, is the
load resistance. If the effect of C,, is ignored, and if

(ow. short (B))

R, approaches infinity, then R, can be removed without
materially affecting the output impedance, which is then
R; in parallel with r,. In other words, it is the same
as that of a normal triode amplifier stage with an anode
load equal to R;. The circuit is then a * bootstrap
amplifier. To make it into a cathode-follower R, must
be small, but this is not so in Mr. Bailey’s circuit, where
it is 5MQ, the anode resistance of the preceding pentode
stage. The output impedance is actually r, (R, + R,)/
[t. + R, + R, (1 + u)], in parallel with R,, which comes

Ty, . L
to roughly 7" in the practical circuit.

In so far as the circuit behaves as a bootstrap amplifier,
the effective size of C,, is increased as a result of Miller
effect. The voltage acting upon C,, is V, + V. which
is V(1 + A) as in a normal triode stage.

Finally, it is perhaps worth remembering that, with
a.f. amplifiers as with h.f. amplifiers, the product of
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gain and bandwidth obtainable with a given valve is a
constant. If a gain of 3500 and a bandwidth of 10kc/s
are to be attained, then the gain-bandwidth product must
be 35Mc/s. While good h.f. pentodes may be expected
to have gain-bandwidth products running into hundreds
of Mc/s, 1t must be remembered that in h.f. amplifiers
the full rated mutual conductance can be achieved, whereas
in an audio stage, operating with low current into a
resistance load, the actual g,, is only a small fraction of the
normal value, and the gain-bandwidth product is cor-
respondingly reduced.

Croydon. G. W. SHORT.
A. R. BAILEY’S article on high-gain a.f. amplification
reminded me of some experiments I carried out on the
Jeffery circuit. The final modification to the Jeffery
circuit (Wireless World, Aug., 1947, p. 274) used direct
coupling (inspired by D. T. N. Williamson’s phase
splittzr) of the pentode anode to the triode grid, so
saving three resistors and three capacitors. The pentode
was biased back so that it drew only a small anode
current, and this current, flowing through the triode
grid leak (50 to 100kQ), provided the correct grid bias
for the triode. However, this was in the days of
Government-surplus EF36 and 6]5 valves, and the cir-
cuit was never applied successfully because it suffered
from a high hum level and excessive h.f. losses. To
reduce the hum to a tolerable level much negative feed-
back was necessary; but the application of this was pre-
cluded by the combined phase-shifts of the phase splitter
and the particular amplifier used. Also the heater-
cathode insulation of the triode was too highly stressed
(at under half h.t.) unless a separate supply was used;
this offsets the saving of a valve. As most of these
disadvantages can be overcome with modern valves and
techniques this circuit might bear re-examination.

But what happens if we apply these ideas to Bailey’s
circuit? A saving of two resistors and one capacitor is
made, and the result looks very much like a straight-
forward bootstrap. Another point to be considered is
heater-to-cathode potential limits for the triode: just
under h.t. potential is applied. The writer’s (sad) ex-
periences indicate that it is unwise to exceed 100V or
so for long-term reliability. In fact, the only superiority
of Bailey’s circuit may lie in the tape pre-amplifier,
where the very high impedances make it easy to obtain
a low Lf. boost roll-off point.

Surbiton, Surrey. E. MANSFIELD.

“Subjective Colour Tests”

IN your article on this subject in the January issue it
was reported that a Land-colour rendering of the scene
was obtained when the two photographs were viewed
by displaying one to each eye with the aopropriate filter
in the light path to one eye. I find it difficult to under-
stand this statement as [ have found a very different
effect. If the two photographs are viewed in a stereo-
scope with a red filter over the appropriate eyepiece,
there is almost a complete absence of the colours seen
during projection in the normal manner. When the
two transparencies are projected through Polaroid filters
and viewed through Polaroids, so arranged that each
eye sees one of the images, there is a very marked de-
crease in coloration, although more colour may be seen
than when using a stereoscope. This may be due to
imperfections of the projection system and screen which
results in incomplete channel separation, for it can be
shown that even a small difference in the wavelength-
intensity distributions of the two lights used for project-
ing the transvarencies can give rice to Land colours.
Thus, when using a 300 watt and a 1000 watt projector,
without any filters, Land colours may be observed owing
to differences in the colour temperatures of the two
light sources.

When photographs of a test chart containing 24 areas
of different colours against a neutral background are
viewed in a stereoscope with a red filter over the appro-
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priate eyepiece, most subjects report absence of colour
other than reds, whites and pinks. Some subjects, how-
ever (including myself), observe that one of the test
areas has a bluish-red or purple appearance. This area
is seen as green in the original display and is reported
as blue-green when viewed in the conventional Land
manner. With continued viewing in the stereoscope,
retinal rivalry is observed. In this case there is a slow
oscillation between seeing mainly what is fed to the
left eye or mainly what is fed to the right eye.

Thus it appears likely, to me, that the Land colours
are due mainly to processes in the retina and not in
the brain as suggested in your article. The effects due
to retinal rivalry are, on the other hand, due to activity
in the brain, as they can be controlled by attending to
one eye or the other. This effect is similar to that
encountered when using a microscope when it is pos-
sible to keep both eyes open without interference from
the eye which is not looking through the microscope.

Whilst not wishing to over-emphasize the importance
of Land’s work in re'ation 10 colour television, it should
be pointed out that all colours are, in a sense, subjective.
The objective stimulus is light of a certain wavelength-
intensity distribution. It may be seen differently in
terms of colour by different observers and the colours
may appear different to the two eyes of the same observer
if he is colour defective in one eye. In colour television
it is unlikely that the amount of light leaving the screen
will ever approximate to the amount of light being
reflected from the objects which are being recorded by
the television camera. In order to make the picture
appear like the display, changes are necessary in the
tricolour specifications of individual areas to allow for
the increases in saturation, and possibly changes in
colour, due to the decreased level of illumination of the
screen. The Land process tends to desaturate colours
(whilst the trichromatic system tends to oversaturate
them), and to some extent this is a desirable charac-
teristic. As the display which is televised has other
attributes than that of colour which are at present rela-
tively imperfectly reproduced, it may well be that, with
a fixed available bandwidth, a two-channel system would
give a satisfactory compromise between definition, clarity
of movement, and colour.

C. E. M. HANSEL,
Department of Psychology,

Manchester, 13. University of Manchester.

Early Public Address

IT may interest Mr. Havdoa G. Warren (Dec. 1959
issue) to know that in 1919 or 1920 when I was with the
Western Electric Company at North Woolwich we re-
ceived from America a p.a. equipment of no mean per-
formance. Associated with the rather enormous amplifier
was a stretched diaphragm carbon microphone. A
battery of balanced-armature loudspeakers with corru-
gated Bakelized linen diaphragms provided a considerable
volume of good quality specch. 1 toted this lot about
the country and had a lot of fun with it, for it was new
and exciting. I even took it to sea for trials of gun
control but, alas, the first round blasted the diaphragms
beyond repair. On the mess-decks the matelots had
cther means of damping the output!

On another occas‘on I remember we stopped the traffic
in Birmingham while doing tests prior to a visit by the
then Prince of Wales, later Edward VIII.

Those were the days!
Walmer, Kent. S. G. KNIGHT.

Editors and Editing

I TAKE it that Mr. Waldron, whoss letters you pub-
lished in the January and February issues, will not be
contributing to the Indian radio journal whose editor
frankly warns intending authors of his right “to suppress,
revise, alter or mend each or any rara of the article ™!

London, S.E.22. J. P. HAWKER.

WIRELESS WoORLD, MARCH 1960

WWW-americanradiohistorv.com


www.americanradiohistory.com

Television Aerial Design is a field
in which many specialized problems
have to be solved—for instance, the
making of an aerial which responds
efficiently to one channel in Band I
and onc in Band III. One of the
earliest methods of doing this was
by the addition to the Band-I dipole
of A/4 (at the Band-III frequency)
rods, or “twigs” as they became
known, in such a way that, when
excited by the Band-III signal, they
acted as “metallic insulators” or
short-circuited A/4 stubs. These
reflect a high impedance at the ends
of part of the dipole, so forming a
A/2 or 3A/2 Band-III radiator.
J. D. Burke has discovered that the
function of the *twigs” may be
carried out by ferrite beads or sleeves
round the dipole elements (Prov.
Pat. Spec. 17109/59) in much the
same way that small ferrite beads
are used for decoupling in place of
wound r.f. chokes in valve heater
circuits, etc. The sleeves may be
placed either A\/4 or 3A/4 from the
feeder connections to the dipole and
they appear to act in much the same
manner as the “twigs” in that
Band-I performance is not materially
altered. Burke points out that a
similar technique may be useful for
“tuning” the metal legs of a tele-
vision receiver, so that they can act
as a resonant aerial,

Magnetic “Punched Cards”, or
permanent information stores, from
which programme data can be elec-
trically fed into computers much
faster than from conventional
punched cards, have been developed
by Bell Telephone Laboratories in
the U.S.A. and prepared for mass-
production by the associated Western
Electric  Company. Whereas a
punched card stores information by
the positions of the punched holes,
the new medium stores it by the
positions of tiny “bar magnets”
etched from a continuous magnetic
film on a plastc card. The new
units are not read by being fed
through a machine but are kept
stationary in close proximity to wire-
grid sensing planes, and a complete
store consists of a whole stack of
alternate magnet-cards and sensing

grids. In each sensing grid the wires
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running in one direction are
*“‘I'wistors” (see January, 1958,
issue, p. 32), while those in the other
direction arc ordinary conductors.
The Twistors have a spiral wrapping
of magnetic tape round a copper
wire, providing a helical magnetic
path, and are embedded in a strip
of Mylar film. The other co-ordin-
ate of the grid is made up of strips
of copper foil 0.060in wide, also em-
bedded in a Mylar film. This film is
folded over the Twistor strip so that
one complete loop is formed, each
loop of copper strip providing a
single-turn coil at right-angles to the
Twistors. For access to the store,
each copper-strip coil, or “ word
coil ”, is connected to a biased square-
loop ferrite-core switch. This pro-
vides a means of selecting a par-
ticular “word coil” out of a matrix
of such coils. Reading out from the
store is accomplished by pulsing the
copper-strip “ word coils” by means
of the ferrite cores, and the action
of the “bar magnets” 1s to mag-
netically inhibit the effect of this
pulsing on the Twistors. If there is
no magnet at a given intersection of
“word coil” and Twistor, a pulse
is generated in the Twistor and is
read out. If a magnet is present, its
field prevents the production of the
Twistor pulse, and no signal is read
out. The pulse from the Twistor is
about 6mV and lusec in duration.
Speed of reading has not been stated
precisely but is presumably of the
order of 10° binary digits per second,
The magnet cards can be changed
easily when a new programme is
required.

Irasers, Lasers and Rasers are
similar to masers except that they
operate at infra-red, light and radio
frequencies respectively, rather than
at microwave frequencies as does the
maser. Since the first letter of the
word maser stands for its operating
frequency, this letter has been
changed in the names of these three
varieties of maser to correspond to
their different operating frequencies.
According to Electronic News for
June 22, 1959 (p. 5) the operation of
irasers will depend on transitions be-
tween electron spin quantum energy
levels in the same wav as masers.
Rasers, cn the other hand, because of
their lower operating frequency, must
use smaller energy differences than
those which can be obtained between
electron spin levels. These required
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smaller energy differences can be ob-
tained betweea nuclear spin quantum
levels. It is proposed to induce
transitions between suitable nuclear
spin quantum levels by means of
electron spin transitions.

Variable Capacitance Diodes are
used in parametric amplifiers for

operation in the uhf. and s.h.f.
region because they have the
necessary speed of response for

variab.e-reactance elements at these
frequencies. A diode with the re-
quired properties has now besen put
on the market in Britain by G.E.C.

~ g‘srsw v

b [l R

Suitable for use in radar and com-
munications systems, it will operate
at frequencies up to about 4 Ge/s. It
is mounted in a coaxial structure for
direct insertion into coaxial and
waveguide circuits, and has the very
low series inductance of 0.5muH.
Because of its very low forward im-
pedance and very high reverse im-
pedance, the device can be used as a
microwave switch. Another applica-
tion is as a frequency multiplier—an
important aid to the design of micro-
wave receivers based ent:rely on solid
state devices.

Figure of Merit for audio output
valves suggested by R. M. Mitchell
in Audio for November, 1959 (p. 40),
is power outputx damping factor x
efficiency x maximum possible grid
circuit resistance +(input voltage x
harmonic distortion x price), the har-
monic distortion and input voltage
being taken at the stated power out-
put. A high maximum possible grid
resistor and low input voltage are
desirable so as to make the valve
easier to drive. The effect of feed-
back and qualifications to this figure
of merit (such as weighting indivi-
dual items) required for particular
types of circuit are discussed in the
article.
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Elements of Electronic Circuits

1I.—TRIGGERED TWO-STATE CIRCUITS

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

A COMMONLY used two-state circuit which re-
quires only one valve is the transitron, shown in Fig.
1. It consists of a pentode with suppressor and
screen grids linked by a capacitor, and it behaves
as a single-stage amplifier with feedback from screen
to suppressor. It possesses only one stable state
followed by one unstable one; does not freely run
(as in the case of the multivibrator); and requires a
trigger or initiating signal to maintain the action.
The action will be described with reference to Fig. 2
and will be divided into three main intervals.

Interval 1:

(a) Initially the circuit is in a stable state with
I, and I, flowing. V,; = 0 and C is charged.

(b) A positive-going sync voltage applied to V,,
causes I, and I, to rise. Vg, and V,, therefore fall.
As g3 is connected to g, by C the instantaneous
potential change is conveyed directly to g,, which
consequently follows and V,; goes negative. I is
therefore reduced and I, increases. A further reduc-
tion in Vg, results in a corresponding fall in V.
This action is cumulative and ends when I, is cut
off and all the space current flows to the screen.

+H.T..

Fig. |

(c) After the initial drop, V, very quickly rises to
h.t. potential.

(d) The first stage terminates when V,; drops to
zero. I, drops and V,, and V, rise, but I, remains
cut-off. This is because g; was driven sufficiently
negative during the first stage and is still well beyond
suppressor cut-off voltage.

Interval 2:

(e) During the next interval C discharges through
V and R with time constant CR (R>R,), and the
voltage on g, rises towards suppressor cut-off.

(f) 1, begins to flow, V, drops and I, is reduced.
Vg increases, a further rise in V_, is caused; I,
increases, causing a further drop in V,. This action
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is cumulative and the circuit returns to its stable
condition.

Interval 3:

(g) V3 follows the rise in V,, and, due to its posi-
tive excursion, I,; flows, causing C to charge rapidly
through R;. This flow of current through R, pro-
duces an irregularity in the anode and screen grid
waveforms at the trailing edge of the output pulse.

The duration of the output pulse from the anode
depends on the time constant CR, and since the anode
voltage is only indirectly affected by the charging and
discharging of C, the waveform is square, Instead
of applying a positive-going sync pulse to g, it is
possible to trigger the circuit by a negative-going
pulse either at g, or g;. The action is similar, al-
though the sync pulse must be of larger amplitude.

It may also be noted that, under certain con-
ditions, provided that the sync pulse is of sufficient
amplitude and duration, the cumulative actions
described above can be initiated by a negative-
going sync pulse applied to the control grid.

The control of I, by V,; requires the creation of a
space charge (“‘virtual cathode”) between g, and g..
Under these conditions the pentode may be regarded
as a pair of triodes with cathode, g, and g, as one valve;
and with “virtual cathode”, g, and anode as the other.

WIRELESS WORLD, MARCH 1960
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The Reflectometer

Principles of a Measuring Device

A READER, sharing my dislike for hazy or
uncertain ideas, has cited the reflectomcter as an
example. He has seen a number of treatises on it,
all of which failed to convey to him how it works.
On the assumption—which I, knowing him, regard
as most reasonable—that if he is puzzled others will
be, he has urged me to do something about it.
Students of Q.S.T. and the A.R.R.L. Handbook
(for 1957 thru 1959, as they say over there) will
know the reflectometer better as the Monimatch.
It has also beea called the Directional Coupler.

Whatever the name,
(a) (b) (<)

its purposc is to en-

able r.f. power travel-

ling along a line
or waveguide to be
sorted out according

Fig. 1. Polar diagrams showing

the directivity of (a) an ordinary

vertica! aerial, (b) a loop aerial,

and (c) the well-known direc-

tion-finding aerial in which (ag

to direction of flow,
so that the direct and
is added to (b)—one loop of (b
being negative.

reflected power can
be measured separ-
atelv. This obviously
enables the standing-
wave ratio* to be cal-
culated. In turn this
indicates the ratio of
mismatch at the far
end of the line,
which is what one wants to know when setting up a
transmitter for maximum efficiency or when measur-
ing v.h.f. impedances.

The more familiar method of measuring s.w.r. is
to have a slot cut along more than half a wavelength
of the line, through which a suitable voltmeter probe
csn be slid. The maximum and minimum readings
give the ratio directly. The sliding process is not
always very convenicnt; and if the source of power
is a magnetron, which is apt to generate undesired
frequencies when badly adjusted, it can happen that
the best s.w.r. is indicated when the power is divided
up amongst the greatest number of such frequencies
—aquite the reverse of the general intention. The
reflectometer, on the other hand, can be fixed at any
convenient point in the line,and indicates the reflected
power directly—either in total, or frequency by
frequency, according to the type of detector. It is
also very easy and cheap to make. Between them,
published designs of reflectometer cover frequencies
at least from 2 to 3,300 Mc/s, but the most usual
applications secem to be in the v.h.f. band.

At first thought it may appear rather a difficult
thing to tell how much of the r.f. power is going each
way when it is going both ways at once. Come to
that, it’s not altogether obvious how to tell which way
it is going even when it is all going one way. The
ordinary loop aerial can show the line of travel but
not the direction along it. Readers familiar with

* Incidentally, why is the term “ v.s.w.r.” (voltage standing-wave
ratio) so often used where there is no point in emphasizing voltage
Particularly? The current ratio 18 the same, so why not just
f >

s.w.r.’?
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By «“CATHODE RAY”
Used on Lines and Woaveguides

radio directon finding, however, will remembecr the
old dodge of combining a loop aerial with an ordinary
vertical aerial giving the same amount of output.
With the combination aerial facing one way, these
two outputs are out of phase and cancel one another;
facing the opposite way, they add up to give a
maximum. Plotted on a polar diagram, the combined
output yields a cardioid or hecart-shaped diagram,
compared with the ambiguous figure-eight of the
loop alone and the omnidirectional result with the
vertical aerial alone—Fig. 1.

Essentially the same principle is used in the
reflectometer. Whether the line has a central con-
ductor (coaxial) or not (waveguide), the space inside
is being swept by the electric and magnetic fields
which together make up the electromagnetic wave-
train conveying the power along it. Now we know
(if we don’t, we shall in a moment) that the directions
of these two component fields and the direction in
which the waves are travelling are all three at right
angles to one another. This is a thing that fairly
shouts to be illustrated by an animated diagram in
colour, but with a little imagination Fig. 2 should
convey the essential facts. The invisible fields are
here represented in the usual way by  lines of force,”
which are fair enough so long as they don’t give
anyone the idea that the lines really exist or that the
fields act only along the lines and not in the spaces
between. The clectric field is represented by con-
tinuous lines and the magnetic field by broken
ones. And, of course, the directions marked are
those established arbitrarily by convention. The
direction of wave motion is at right angles to both
sets of lines, (a) towards or (b) away from you.

The novice might
ask why it should be

the magnetic field £

that has heen re- / 7{ 'l'—gx-“ ¢ }7[ Jr« i_
versed in (b). The &l o i O :} -1
answer is that it T/ f ]~ i-\'\ = —i\-
would be equally cor-

rect to show reversed (2)
electric field. At any
given place along the
line, these two alter-
natives alternate at
the frequency of the
waves. And at any
given instant of time,
the same two alter-
natives alternate at
half-wavelength distances along the line. If the direc-
tions of both fields in either (a) or (b) were reversed it
would not affect the dircction of wave motion.

Another fundamental point is that in so far as
power is being conveyed either way the two fields
are in phase with onc another.

What the problem boils down to, then, is to find
which way across the cable or waveguide the magnetic
field is directed, relative to the direction of electric
field. If one places onesclf so that the electric field

Fig. 2. The continuous lines
represent the electric field, and
the b'ok:n lines the magznetic
field, t g<ther making an ¢lzc-
tromagn:tic wave travelling at
right angles to them, (@) towards
you, and (b) away from you.

137

WWW.americanradiohistons.com


www.americanradiohistory.com

1— INNER conpucTor Fig- 3. The basic prin-
ciple of a reflectometer

lC is the coupling of a
PICK-UP pick-up cqnductor to
CONDUCTOR both electric and mag-
v netic fields in such a
%R way that the two effects

cancel out for either
direct or reflected wave
as desired.

OUTER CONDUCTOR

at any instant is downward, then if the magnetic
field at the same instant is from left to right the waves
are coming towards one; if from right to left, they are
going away.

A reflectometer must be made so that it responds
to both fields equally. Then if these responses add
up to give a double measure from a wave going
wholly one way, they will cancel out and give no
response at all to a wave going wholly the opposite
way.

The essential feature of all reflectometers, then, is
a device for responding simultaneously to electric
and magnetic fields. It has appeared in two main
forms. In one (which includes the Monimatch)
there is a short length of rod or wire fixed parallel
to the inner conductor of the coaxial line, so that it
is magnetically coupled to the said inner conductor
and a.c. flowing therein generates an e.m.f. in it.
Being located in the electric field between inner and
outer conductors, it also has an e.m.f. between it
and the outer conductor. This pick-up rod is
dimensioned and connected so that the two e.m.fs
equally operate on a suitable indicator, either in
phase or 180° out of phase.

Constructional details vary, but they have to take
account of the fact that the e.m.f. induced by magnetic
coupling is proportional to the mutual inductance
and the rare of change of current flowing in the
“ primary.” So its peak is displaced 90° from the
current peak. And because the voltage between the
two line conductors is in phase with the current
through them, the pick-up circuit must be arranged
to give a 90° phase shift between the line voltage
and the resulting voltage fed to the indicator. The
usual way of doing this is shown in Fig. 3. The
pick-up conductor is connected to the inner con-
ductor through a small capacitance C—its self-
capacitance is usually enough—and to the outer
conductor through a resistance R which is very low
in comparison with the reactance of C. The phase
of the current driven by V through C and R in
series is therefore determined almost entirely bythe
reactance, so it leads V by nearly 90°. So it is
nearly in phase, or 180° out, with the e.m.f. induced
in the pick-up conductor by I. Provided that the
length and spacing of the pick-up are right, these
two voltages are equal, so the voltage between the
pick-up and outer conductor is a measure of the
power travelling along the line in one direction only.
Power in the other direction makes the voltages
cancel out, to give no reading.

It will be obvious that Fig. 3 is rather too theoreti-
cal. For one thing, if C is self-capacitance it will
be distributed all along the pick-up. And what
about the indicator?

Fig. 4 shows a practical design for 4-15 Mc/s,
described by O. Norgorden in U.S. Naval Research
Laboratory Report No. 3538 of 1949. The co-
axial line has half of the outer conductor cut away
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CoAXIAL LINE

Fig. 4. Construction of re-
flectometer suitable for rela-
tively low radio frequencies.

MICROAMMETER

I —
Lo, Lo,
— i 5 Fig. 5. Approximate
7 v L ¥ equivalent circuit dia-
o, | gram of the Fig. 4 type

R ’1 of reflectometer.
R, %

meter.

I—
M
Fig. 6. Circuit diagram L
of loop type of reflecto- \\/

INDICATOR

for a distance which is a small fraction of the wave-
length. The screening is maintained by a surround-
ing metal box, inside which is installed the pick-up
unit shown, differing from Fig. 3 only in C being
distributed over the whole length of the conductor,
and the addition of a crystal diode and microam-
meter as an indicator. R is of the order of 1000,
and the resistance R of the meter is chosen to give
it a suitable range in relation to the r.f. power used.
For purposes of analysis the distributed capacitance
between pick-up and inner conductor is assumed
to be concentrated at the points where the connec-
tions are made, as in Fig. 5. This assumption
seems to be justified in practice. So as not to inter-
rupt ourselves with a lot of algebra at this point,
the working has been exiled to an appendix. The
upshot of it all is that the condition for no meter
reading, when all the power is flowing in the direction
causing the inductive and capacitive responses to
oppose one another, is
M ~RCZ,
where M is the mutual inductance between the
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For instance, over a 2 : 1 frequency band the lowest
frequency gives a response 6 dB iess than the highest.
And there is loss in the pick-up. Allowing, say,
a total of 75 dB, the reflected-wave voltag: picked
up from 10 watts with a s.w.r. of 1.05 in a 70-€} line
comes out at 4.7mV. This is really too small for a
crystal and microammeter.

A sensitive measuring gear using a radio receiver
is shown by W. H. Elkin in Marconi Instrumentation,
Dec. 1956. Fig. 8 is fairly self-explanatory. It can
be worked with an oscillator uncalibrated for output
level, but does call for a calibrated piston attenuator
with which to measure the ratio of direct to reflzcted
power giving equal receiver output. Alternitively
if an output-calibrated signal gznerator is available
the input can be varied by its attenuator to get equal
receiver response with the reflectometer loop in its
two set positions.

Anyone whose thirst for information on reflecto-
MZlirs, especially theif practical details, has not yet
been slaked should refer to this ana Othe- literature
I have mentioned, and perhaps als) a: €arlier paper
by H. R. Allan and C. D. Curliag, in Proc. I.E.E.,
Jan. 1949, which deals particularly With 10cm.
waveguide technique.

APPENDIX
If the reflectometer is properly made it will give zero
reading with power flowing alsug the line in one direc-
tion. In that case the voltage across the detector in Fig. 5
is zero and that arm of the circuit can be omitted, as in
Fig. 9. The voltages ac uss Cjand R must add up to V;

Fig. 9. | -0
. 2o - !
=i E£RO

u|+12l R VOUTAGE

the voltage across C, must be the same; and the voltage
across the rod and that across R must add up to zero:

iy . . _
jwC, i1 +i)R=V .. .o (D
i,
o .. "y e 2
jwCs Vi s )

(i, + )R + izjol — eM = 0.. (3)
V - 4

" .. N o ..

The value of i, found from (2) is substituted in (1),
from which i, is found, and both are substituted in (3),
where I is replaced by V/Z, from (4). After a bit of
manipulation this yields

: M
-2“5 —R(C;+Co—Cy? LO)+ jw(CzL—ClR > .. 5)

V4
0 0
To make this possible, the “;j >’ term must be zero; i.e.,
M
CQL = CIR Z’
or M CL
Z, CR

The factor w?L.C, in (5) is the ratio of the recactance of L.

to the reactance of C,, and in practice this is much less

than 1. (In other words, the pick-up is much too

small to resonate at the working frequency). So C;w?LC,

can be neglected in comparison with C, 4+ C,. With
these amendments, (5)(?({15 down to

2 '
& GR R(C, + Cp) .. (©®
This states how the circuit must be proportioned if the
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relectometer is to ignore waves travelling in one of the
two directions through it. When the position of
the dztector, or tne loop itself, is reversed, M 1n (3) is
reversed in sign and a reading is given. The current in
tae detector circutt 1s then proportional to the current in
the line (1) and therefore to wne square root of the r.f.
powver. (Tnere is, of course, mutual inductance between
the pick-up and outer conductor, so M is really the
couplin3 to the inner conductor minus that to the outer.)
Thoe type of instrument shown in Fig. 4 is reasonably
well covered by (6) if C, =C; and C, + C, = C,
simplifyinz it to
Le RC
Z, R
In the loop type with capacitance concentrated mainly

at one end (Fig. 6), on the other hand, C, = 0 and
C; = C; adaptinz (5) accordingly gives

M RC

L 1 1wCR
and since R is made much smaller than the reactance of
C,jwCR €1 uind

M
— =~ RC
Z, R

which is the same as with Fig. 5 except that there is no
stipulation about L. Nodte that within the limits of the
approximations the balar’ce condition is independent of
frequency, so the setting” up is effective over a wide
frequency band.

Secondary Redar For Marine Use

THE correlation of radar paints arXl a navigation chart
is eased by the use of secondary rad£r, as transponder-
carrying “ targets ” will give a strong idientified response.
RACON is one such transponder beacon iOr marine use:
it produces, when triggered by a ship’s 1:3dar transmis-
sion, a chain of impulses corresponding to £5 to 20 dots
extending over the equivalent of four miles of the p.p.i.
screen on the bearing, and starting at the range, of the
beacon-equipp=d obiect. The transponder swéeps the
allocated band of frequencies once in 75 sec during
5-min oOperating periods between 5-min intervals.
RACON is made by Kelvin & Hughes (Marine) Ltd.
to a Trinity House specification and is, at the moment,
undergoing trials.

Response (to right of radial marker) from RACON trans-
ponder at about two-miles range.
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inner and pick-up conductors, C=C,;+C,, and Z, is
the characteristic impedance (=V/I) of the line.

A procedure for achieving this condition is to
terminate the line with an accurately matched load
and feed it with power. The spacing between
conductors (which determines M and C), or R, is
then varied to give zero reading.

The instrument having been set up correctly,
any reading indicates reflected power. To indicate
direct power for comparison, the mutual inductance
must be reversed in sign. This could obviously,
but inconveniently, be done by reversing the whole
reflectometer in the line. The same effect is produced
by interchanging R and the indicator. In the
Monimatch it is done by having two reflectometer
units and switching the microammeter from one to
the other. Details of a construction in which the
pick-up wires are mounted end-to-end, with a
common resistor R in the middle, arx given by
L. G. McCoy in Q.S.T., Oct. /356, and ‘i the
1957 A.R.R.L. Handbook, p.51fu, A more Compé“t
version, with separate wires lying head-to-tail on
opposite sides of the inner ‘conductor, is described
in Q.S.T., Feb. 1957, and in the 1958 Handbook,
p-530. A still more comrsact version, in which the
first arrangement is adarsted to a length of flexible
coaxial cable wound into a hank, and balance is
obtained by varying R | is shown in the 1959 Hand-
book, p.530.

The other main “variety is the rotatable loop type,
which is tending; to supersede the foregoing, pre-
sumably becauise it is more suitable for higher

frequencies and is applicable to waveguides. It is
also easier to adjust. But the differences are more
mechanical than electrical. Fig. 6 shows that
electrically it is essentially the same as Fig. 5, except
that the loop may be shaped to put extra capacitance
at one end. The algebra used for Fig. 5 can easily
be adapted for Fig. 6 by putting C,=0 and C,=C,
and the result is the same, apart from quantities
small enough to neglect. Mechanically, the loop
is arranged so that it can be rotated from outside
through 180°. - So its kinship with the d.f. aerial is
more obvious.

This continuous rotability makes it easier to tell
whether the capacitive and inductive couplings
are equal. If C is too small or too large. in relation
to M, either there will be two zero readings each side
of the position where the loop lies along the line, as
in Fig. 7(a), or no zero at all, (b). These diagrams,
incidentally, are just cartesian versions of what
come out as cardjoids in the SalaTForm (Big 1

and mdUCﬁY e e.m.is, a reflectometer pick-up device
must exteén:y along tae line for only a small fraction
f a wavilength—which means a very small loop in
celtllljetre waveguides—and not be large enough to
cM%e appreciable reflection or absorption of the
transmitted power itself. At the same time it must
be sensitive enough » indicate small amounts of
reflected power.

Suppose, for example, fhat standing-wave ratios
at least down to 1.05 are to be measgrable. That

is to say,
v
p= 1.05=V-_|_ -

where p is the s.w.r. and V and v the voltages of the
direct and reflected waves. From this we get

v _P= 10024

V p+1 ’
The ratio of reflected to direct power is equal to the
square of this, 0.0006. The power taken by the
reflectometer ought not to be more than a like
fraction of this power, or 0.00000036; in other words,
a loss of at least 65 dB between the lowest power
to be monitored and that available for the indicator.
If the reflectometer is to be used over a band of

USRI frequency there is a further loss, because the voltages
(b) picked up are proportional to the rate of change, and
hence the frequency, of the wave voltage and current.
Fig. 7. Variation of re- REFLECTOMETER
sponse as the loop in Fig. 6
is rotated through one
whole turn, with the mag- OSCILLATOR i
netic coupling (a) too
tight, (b) too loose, com- N\ ) TUNING
pared with the electric. AN
""" -
3
|
SETLEVEL 1
FORWARD @ * BACKWARD
| _ POWER
Fig. 8. Diagram of ap- ' PISTON ATTENUATOR L
paratus using a reflecto- @: RECEVER ———— /) | (O —FH S.W.R
meter for measuring L . —T v

T

standing-wave ratio and ’
hence the impedance of v/

line terminations. @ TUNING
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THE SMITH CHART

By R. A. HICKSON*

3.—Matching Transmission Lines to Aerials and Uses of Stubs

CONTINUING with our study of the applications
of the Smith Chart we witl now consider one of the
most common requirements, namely matching trans-
mission lines to aerials and how mismatch can be
corrected by means of stubs.

Matching a Resistive and a Reactive Imped-
ance.—Normally this means matching a load such
as an aerialy to a transmission line, and the problem
will be discussed in these terms. Various matching
elements may be used, such as:.—

(1) Matching stub connected in parallel with the
load.

(2) Matching stub which can be located at any
point on the line.

(3) Matching stubs which are located at fixed
points on the line.

(4) L-networks.

(5) Scries elements, such as quarter-wavelength
transformers, in conjunction with phasing
sections. A phasing section is a length of
line between the load and the transformer,
used to convert the load impedance to a
resistive value. A more practical embodiment
of this idea is the slug tuner, which is a
quarter-wavelength long metal or dielectric
sleeve, sliding on the inner conductor of a
coaxial line. The double-slug tuner has two
independent” sleeves and will match a wide
range of impedances. A full description can
be found elsewhere’.

In order to avoid losses in the stubs, they are
normally terminated in a short circuit and their
length is adjusted to obtain the required reactance.
Capacitive terminations are used on occasion, for
example, when the transmission line is also used to
supply low-frequency de-icing current to an aerial.

A useful discussion of various matching methods
in relation to their performance over a wide band of
frequencies is contained in reference 8.

Stub  in Parallel With the Load—This is best
treated on an admittance basis, since two admittances
add when connected in parallel.  Consider the
admittance curve of a simple dipole, resonant at
56Mc/s, Fig. 18. If the tolerable v.s.w.r. is 2,
then the bandwidth of the dipole is 5Mc/s. The
effect of adding susceptance is to shift each point
on the curve along the line of constant conductance.
Thus point A, at the intersection with the G = 0.5
circle can be moved at 0.5 + jO by the addition of
+ 70.48. Similarly point B can be moved to 0.5 +
JO by the addition of -- j0.88. Intermediate points
will require correspondingly smaller susceptances
to bring them within the “v.s.w.r. = 2 circle.

The susceptance of a short-circuited quarter-
wavelength stub, resonant at a frequency between
52Mc/s and 60Mc/s, will provide the required

* Belling and Lee Ltd.
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(Concluded from page 85 in the February issue)

compensation. In general, the susceptance variation
of a simple dipole is such that it can be compensated
by a stub of this sort. As is well known, the two
elements of a simple dipole may be bent over to form
a Vee, imparting some directional properties to the
aerial. If the elements dre bent further than usual,
so that they tend to become parallel, the similarity of
the aerial to the quarter-wavelength open-circuited
section of transmission line can be readily seen. Its
susceptance variations are accordingly such as to be
compensated by a quarter wavelength short-circuited
section.

The resonant frequency of the stub is found by an
approximate method which depends on the fact that
the variation of susceptance with frequency is very
nearly linear in the region of the resonant frequency.
For a frequency change of 60 — 52 = 8Mc/s the
normalized susceptance changes by 0.88 + (.48 =
1.36. The change in frequency for a change in
susceptance of 0.48 is therefore

8 X 0.48/1.36 = 2.825Mc/s.

The resonant frequency of the stub is, 60 — 2.825
= 57.175Mc/s and the electrical length of this stub
at 60Mc/sis 0.25 X 60/57.175 = (.2625 wavelength.

The susceptance of a stub of the same characteristic
impedance as the transmission line at 60Mc/s is given
by moving 0.2625 wavelength towards the load from
the point of infinite susceptance. This brings us to
+ 70.082. We need + ;0.48, therefore the impedance
of the stub must be (0.082/0.48)Z, or 0.171Z,. As
the chart is normalized to 75 ohms, the stub imped-
ance required is 12.8 ohms. (In Fig. 18 the movement
is in the direction “Towards Generator’’ because the
short-circuited end of the stub is electrically further
from the generator than the actual load which is to
be matched.)

Calculations for the other frequencies may now be
carried out on this basis. The procedure is:—

(1) Calculate the stub length in wavelengths at the

required frequency.

(2) Determine from the Smith chart the suscept-
ance of the stub if its characteristic impe dance
is equal to Z,,.

(3) Multiply this susceptance by 75/12.8 to obtain
the susceptance of the 12.8-ohm stub.

(4) Add this susceptance to the aerial by moving
the point the required distance along the circle
of constant conductance.

The result is as shown in Fig. 18. The band-
width for a v.s.w.r. of 2 is now 8Mc/s, an increase of
60%. A greater improvement could be obtained by
selecting a 50-ohm feeder. This would shift the
whole curve downwards, so that a greater proportion
of it could be folded into the “ v.s.w.r. = 2 circle
by adding reactance. This is of course not practical
for the television receiving installation but has
applications elsewhere.

The only admittances which can be matched by
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Fig. 18. Use of a stub in parallel with an aerial to increase the useful frequency range.

Fig. 19. Use of a sliding stub to match the load at a single frequency.

this technique are those lying within the crescent
defined by the circles of constant conductance which
are tangent to the circle of constant v.s.w.r. within
which the admittance is required to fall. Such
admittances can always be matched at one frequency,
but matching over a band may not always be possible.
(See Ref. 8.)

Stub at any Point on the Line.—This technique makes
use of the fact that the impedance of a mismatched
line varies along its length. It can be applied to any
load and is in principle carried out in two steps:—

(1) Move along the line away from the load to

reach a point at which the conductance is unity.

(2) Add a stub to cancel the susceptance present

at this point.

On the Smith chart we plot the normalized load
admittance and draw the arc of a circle centred on the
centre of the chart, moving clockwise through the
load to intercept the circle of unity conductance.
There will be two interceptions and normally the
one nearer the load is chosen. However, the other
may lead to a shorter stub, which may be preferable
in some applications. The required stub susceptance
will be equal and opposite to that of the line at the
point of intersection with the circle of unity
conductance.

As an example we may consider a load of 0.4 4+
j0.6, point A, Fig. 19. Moving 0.062 wavelength
along the line brings the admittance to 1 + j1.33.
The length of a short-circuited stub having a sus-
ceptance of — j1.33 is found by moving along the
circle of constant susceptance — j1.33 to the edge of
the chart and thence along the edge, i.e. the circle of

- pure susceptance, to the short circuit, which is the
point of infinite susceptance. The stub length is
0.102 wavelength.

The same load may also be matched by moving
0.234 wavelength along the line to bring the admit-
tance to 1 — j1.33. The stub length required now
is 0.398 wavelength.

The technique is suitable for single-frequency
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operation with a constant load, or for experimental
work with open-wire lines. For most other purposes,
the disadvantage of providing a sliding contact on the
transmussivn line is found to be excessive. The
variation in matching with frequency is therefore of
little interest.

Maziching Stubs at Fixed Positions on the Line.—This
system allows a greater range of load impedances to
be matched than does the single stub in parallel with
the load, and it does not require the provision of
sliding or movable contacts on the line. Two stubs
will allow most loads to be matched, and the two-stub
system will be described in detail. Three stubs will
allow all loads to be matched; they are commonly
spaced k-wavelength apart and their operation is the
same in principle as that to be described for the two-
stub system.

One stub is connected in parallel with the load,
the other at a distance of 4 or # wavelength along the
line. So far as the remainder of the line is concerned
the effective load is formed by the two stubs, the
section of line between them, and the load, all taken
together. The stub, nearest the generator, therefore,
can only be used to cancel susceptance. The stub
at the load is adjusted so that the resultant admittance
produced by this stub in combination with the load,
when transformed by the intermediate section of
line, falls on the circle of unity conductance. The
addition of susceptance by the second stub will then
result in a pure conductance of the required value.
The admittance of the actual load in parallel with the
load-end stub must lie on a point which can be
reached by travelling 3 (or §) of a wavelength towards
the load from the circle of unity conductance. In
other words, it must lie on a circle of the same
diameter as the circle of unity conductance, rotated
bodily through } (or §) of a’ wavelength about the
centre of the chart. These circles are shown in
Fig. 20(a).

The load admittance, therefore, must have a
conductance component which will allow the point
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representing it on the chart to be moved on to the
transformed unity-conductance circle by the addition
of the susceptance of the load-end stub. An examina-
tion of the chart shows that this condition can be
met for all loads except those within the circle of
““ conductance == 2, which is shaded. Such loads
may be inverted by a quarter-wave section line, i.e.
the load-end stub may be placed a quarter-wavelength
from the load. In fact, the circle representing the
loads which cannot be matched may be placed at any
position round the edge of the chart by choosing the
appropriate length of line between the load and the
load-end stub.

The choice of spacing between the two stubs
arises from the facts that (@) any closer spacing than
4 wavelength would lead to field distortion and would
effectively place the two stubs in parallel: (b) the use
of spacings between } and § wavelength would
increase the area on the chart representing loads which
could not be matched. At }-wavelength spacing,
loads within the circle of unity conductance could
not be matched. A spacing of # wavelength may be
used where § wavelength is mechanically incon-
venient. Wider spacings than § wavelength would
offer no electrical advantage; a spacing of ¥ wave-
length, for example, would be equivalent to placing
the two stubs in parallel.

As an example, we will match the load 0.6 + 0.6,
point A on Fig. 20(b), using one stub in parallel
with the load and the other stub # wavelength along
the line. The first stage is to select the susceptance
of the load-end stub so that the resultant load lies on
the rotated circle. There are two choices, points B
and C, where the ‘conductance = 0.6’ circle
intersects the rotated circle. When transformed
through the #-wavelength section of line, the ad-
mittances become points D and E. From either of
these points, the addition of susceptance by the
generator-end stub will result in a completely
matched system.

L-Network Design.—Matching with an L-network,

Fig. 20 (a).

Fig. 20 (b). Moatching with two stubs spaced at 3A/8.
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using the Smith chart, follows similar lines to
matching with a stub of adjustable position. In this
case, however, the impedance-transforming property
of a length of line is not used, a reactive element
being placed in series with the line instead, and
accordingly the chart must represent impedance as
well as admittance.

There are two general types of L-network, as
shown in Fig. 21. Considering first the type A
network, the resultant admittance of X, + Z, must
lie on the circle of unity conductance, so that sus-
ceptance only need be added to complete the match-
ing process, exactly as in the case of single-stub
matching. In other words the resultant impedance
of X, 4 Z, must lie on the circle surrounding area B.
To be matched by a type-A network, therefore, the
load impedance must be such that, by adding or
subtracting reactance, we can reach the circle
surrounding area B.  The shaded area A on Fig. 21
defines the loads which cannot be matched by a type-
A network. Similar reasoning shows that the loads
which cannot be matched by a type-B network are
those defined by the shaded area B on Fig. 21.

As an example of the design of an L-network, we
will match an impedance of 20 4 ;50 ohms to a 50-
ohm line with a loss-free type-A network. The
procedure can be followed on Fig. 22. The normalized
impedance is 0.4 + ;1.0 (point A). The series ele-
ment will be a capacitor of reactance equal to 1.49Z,
at the operating frequency. This produces a resultant
impedance as shown at point B, corresponding to the
admittance (relative to 20 millimhos) shown at point
C. The addition of inductance of susceptance equal to
1.25Y, at the operating frequency results in com-
plete matching.

If losses in the inductor or capacitor are not negli-
gible an allowance must be made for them. Con-
sidering the inductor first, let G = — B/Q so that a
susceptance of —1.0 will involve a conductive com-
ponent of 41/Q. The resultant admittance of load
and capacitor combined must now lie on the line

Limits within which the double-stub matching method can be applied.
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1 — B/Q + jB, where B is the required susceptance.
For example, if Q = 10, this line will pass through
the points 1 + j0,0.9 + 71,08 4+ j2...... 0+ 7105
it is, in fact, a circle, the centre of which can be found
by laying off arcs from three or more points such as
those calculated above. The corresponding circle for
the resultant impedance of load and capacitor com-
bined is now readily drawn. Any losses in the
capacitor may be taken into account without a geo-
metrical construction by remembering that for every
unit of reactance (movement along a line of constant
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resistance) we must add 1/Q units of resistance. As
1/Q, which is virtually equal to the power factors,
is about 0.0005 for a ruby-mica dielectric and about
0.0001 for air dielectric, correction is not often
needed for capacitor losses.

The same load (point A) can be matched with an
all-capacitor network. The series capacitor should
now have a capacitance equal to 0.51Z, at the
operating frequency. This produces the resultant
impedance shown at point B, corresponding to the
admittance shown at point C’. The addition of a
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Fig. 2. The two basic types of L-network, showing the load impedances (shaded) for which each is not applicable.

Fig. 22. Matching with a loss-free type A L-network.

Fig. 23. Allowing for the effect of the line on the apparent impedance of a dipole at various frequencies.

Fig. 24. Single-frequency acceptor-circuit wavetrap, with compensation.
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shunt capacitor of susceptance equal to 1.25Y,
at the operating frequency results in complete match-
ing (Fig. 22).

Effect of Line Length in Measurements.—The
effect of line length on the apparent impedance of an
aerial has been discussed by Strafford® whose
example, a Channel-3 dipole, will be used here. The
principle applies to any type of load.

The first step is to measure the input impedance
of the line with a short circuit in place of the unknown
load, at the frequency of interest. The result might
be, for example, 0.1 —71.4. As we started with a
short circuit, 0470, the effect of the line has been to
move the point on the chart 0.151 wavelength clock-
wise and 0.32dB radially inwards.  Therefore,
when the short circuit is replaced by the unknown
load, the apparent impedance must be moved 0.151
wavelength counter-clockwise and 0.32dB radially
outwards, to obtain the truc load impedance. This
procedure must be repeated at each frequency. It
must be borne in mind that, while 0.151 wavelength
always corresponds to the same angle (109°) on the
chart, the radial distance represented by 0.32dB
depends on the point at which the ‘‘ Effect of Line
Attenuation * scale is entered and must be evaluated
afresh with this scale for each new point.

Point A in Fig. 23 represents the input impedance
of the short-circuited line. Point B represents
the input impedance of the line with an aerial
connected in place of the short circuit. Point C is the
actual impedance of the aerial, obtained as described
above. The construction is shown for one frequency
only, 51Mc/s. At this frequency the effective length
of the line is 0.151 wavelength. The point B, repre-
senting the input impedance of the line with the
acrial at 51Mc/s must thercfore be moved 0.151
wavelength counter-clockwise, from 0.477 to 0.128
on the “ Wavelengths towards Load * scale. At the
same time the loss of 0.32dB in the line is allowed for
by moving the point the correct radial distance out-
wards, as described above.

Compensated Coaxial-Stub Acceptor Circuit.—
In cases where two frequencies are present on a
transmission line, one of which is undesired, this
frequency can be considerably attenuated by a coaxial
stubwhich is one half-wavelength longat the undesired
frequency and is short circuited at the free end.
This stub will “ repeat the load ” and will short
circuit the linc at its resonant frequency. It will also
present a susceptance across the line at the signal
frequency, and this susceptance may be cancelled
by a second stub of suitable length.

Certain special cases must be distinguished. If
the desired frequency is an integral multiple of the
undesired frequency, the stub will short circuit
both signals impartially. If, on the other hand,
the undesired frequency is exactly twice the desired
frequency, the acceptor stub will be a quarter-
wavelength stub at the desired frequency and no
compensation will be needed.

Suppose that the two frequencies are Fj, and F,.
The electrical length of F, of a stub which is one
half-wavelength at F, will be 0.5F,/F, wave-
lengths. The problem is best handled on an admit-
tance basis so we start at the infinity point on the
chart and move clockwise round the edge of the
chart for the distance 0.5 F,/F, wavelengths. The
point so reached is the susceptance placed across
the line at the desired frequency. To reduce this
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susceptance to zero, we must add an equal and
opposite susceptance. We therefore locate the
required point on the chart and move counter-
clockwise round the edge of the chart to the infinity
point. The distance travelled in wavelengths is
the length of the required compensating stub.
The compensating stub, of course, presents a
certain susceptance at the undesired frequency,
but this 'is of no importance, as it is in parallel
with a much greater susceptance. The cffect of
losses in the stubs may be taken into account by
using the ““ Effect of Line Attenuation ” scale.

As an example (Fig. 24) we will consider inter-
ference at 38Mc/s to a signal at 42Mc/s. The elec-
trical length of the acceptor stub at the signal
frequency will be 38/2 X 42 = 0.5527 wavelength.
Moving this distance from the infinity point in a
clockwise direction round the edge of the chart
we reach point A, 0 — j2.9. Assuming that the
stub has an attenuation of 0.4dB, we move radially
inwards by the distance indicated on the * Effect
of Line Attenuation > scale to point B, 0.5 — ;2.85.
The compensating stub must have a susceptance
of 4;2.85 to cancel this, and will have very nearly
the same attenuation. Its admittance is therefore
located at point C, which is the mirror image of
point B in the pure conductance scale, and its
length is found by moving 0.4dB radially outwards
to the edge of the chart and thence counter-clock-
wise to the short-circuit (infinity susceptance)
point. The length is 0.447 wavelength.

The admittance of the acceptor stub at the un-
desired frequency is not infinite, but is reduced by
the attenuation of the cable used to make the stub.
The actual admittance is found by moving radially
inwards by the distance indicated on the ‘ Effect
of Linc Attenuation ” scale.  Therefore, to the
admittance thus found, 20 + j0, must be added the
admittance 0.5 + ;2.85, corresponding to point C,
making the total shunt admittance duc to the pair
of stubs 20.5 + ;2.85 at the undesired frequency.
It will be seen that the effect of the compensating
stub at this frequency is negligible. The ratio of
the admittance of the cable following the acceptor
circuit to the combined admittance of the stubs
is 1 to 20.7. The interfering signal power is there-
fore divided between the two paths in the ratio
428 to 1, corresponding to an attenuation of 26.3dB.

SYMBOLS

= Effective relative permittivity (dielectric constant)
of the dielectric.

o

F Frequency Mc/s.

L. = Physical length of line in metres.

! - Length of line in wavelengths
FI1.4/¢/300 = FL./300v.

2. Velocity factor of line = 1/4/e.

Y Load admittance.

Y Line admittance.

y Normalized load admittance, = Y/Y,.

Z Load impedance.

z, Line impedance.

z Normalized load impedance, = Z/Z,.
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ADDENDUM

Since publication of the first two parts of the
article it has been pointed out that certain state-
ments and equations need clarification.

On page 7 second column of the January issue the
statement that the v.s.w.r. is simply related to the
load does not apply where the load comprises both
reactance and resistance; S should then equal

7 not 2.
As derived S=i—%
NowK=z—landifz=r+jx
z+1
r—1+4jx
BESEY"

Since the modulus of a complex number is equal
to the square root of the sum of the squares of the
real and imaginary parts:—

(r— 12 + 227
IK| = [(r + 12+ x2]

If the load impedance is resistive (x = Q) this
simplifies to:—

—1
Kl =73
] r—1
+r+1 r+1+r—1

Sothat:— S = = = r

1 i= 1 r+ 1 —r+1
r+1
The statement at the end of this section that the
decibel may be used only when . . . * voltages are

developed across identical impedances > should read
““ across impedances having the same resistive
component.”
In Appendix 1, page 8, January issue, the fourth
line from the bottom of the second column should
read:—

2ru r 1

— 2
u2_1+r+1+r_l+r_
while the penultimate line should read:—
v — 2ru i r? _ 1 e
L+r (A4n A+

In the February issue page 83, second column,
line 12 the equation * attenuation (dB)
k+/frequency ’ is given without specifying that &
is a constant. It could be re-written “ attenuation
dBa frequency.”

On page 84, first column, line 10, the derivation of
the equation for velocity factor is as follows:—
The electrical length (/) of the line is given byi—

L........ (wavelengths)

where:— L is the physical length in metres,
A is the wavelength in metres, given by A =
300v/F metres,
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300 is the (approximate) velocity of electro-
magnetic waves in free space in megametres/
second,

v is the velocity factor of the line,

F is the frequency in Mc/s.

o FL
I= g0 . (wavelengihs) and v = 3o

Let the electrical length be /; at F, and [, at F,.

Then:—
_ KL F,L (F, — F,L SFL
3000, — Iy)

T 3005, 3000, ~ 3008!

In Fig. 15 on page 84 the direction of movement
from the short-circuit should be towards the generator
as stated in the text (page 85 column 1), indicating
a load 1mpedance of 1 + ;0.

“ELECTRONIC COMPUTERS”

SINCE the first edition of this Wireless World book
came out just over three years ago it has been reprinted
once and also translated into Russian and republished by
the Soviet authorities. Technical developments in the
computer field have been so rapid, meanwhile, that 2
second edition of the book has become necessary, and
this is now available from our publishers. The oppor-
tunity has been taken to improve the exposition of basic
principles which is the main purpose of the book, and it
has, in fact, been largely rewritten. Three new chapters,
on analogue computer circuits, programming of digital
computers and the future development of “intelligent”
machines, have been added, together with new illustra-
tions throughout the book, which now contains 263
pages, including 32 plates. As before. the new edition
covers the principles and applications of both analogue
and digital machines, and is suitable as an introduction
to the subject for students, technicians or laymen with
some knowledge of radio and electronic techniques.
“Electronic Computers,” by T.E.Ivall,2nd edition, can
be obtained from any bookseller, price 25s, or direct
from the publishers, Iliffe & Sons Ltd., at 26s by post.

CLUB NEWS

Birmingham.—A 160-m mobile rally has been organized
by the South Birmingham Radi» Society for 10.30 a.m. on
March 6th, at Lickey Beacon, Rednal. At the club meeting
at 9.30 on March 17th at Friends Meeting House, 220
Moseley Road, Birmingham, 12, G. E. Simonite (G3JAQO)
will speak about the electronic equipment at Birmingham
University.

The March meetings of the Slade Radio Society include
a_Mullard film show in the Bennett Hall, Y.M.C.A., Snow
Hill at 7.45 on the 4th. At the meetings on the 1Ith and
25th, which will be held at 7.45 at Church House, High
Street, Erdington, the subjects of v.h.f./f.m. reception and
electronic dlgxtal computers will be dealt with respectively.

At the meeting of the Midland Amateur Radio Society
on March 3rd D. Edwards (G3DQ) will talk on DX work-
ing, and at the meeting on the 15th, R. Rew (G3HAZ) will
deal with v.h.f. recepuon. The socxety meets at 7.0 at the
Midland Institute, Paradise Street.

Bradford.—]J. C. Belcher (G3FCS) will discuss interference
in relation to sound and vision reception at the March 8th
meeting of the Bradford Amateur Radio Society. The club
meets on alternate Tuesdays at 7.30 at Cambridge House,
66 Little Horton Lane.

Cleckheaton.—Dr. N. H. Chamberlain, of Leeds Univer-
sity, will speak on electronics in industrial research at the
meeting of the Spen Valley Amateur Radio Society at 7.30
on March 30th at the George Hotel.

Leeds.—The month’s meetings of the Leeds Amateur
Radio Society include Ilecture-demonstrations of photo-
elecmc devices by E. Sollitt, the president (2nd), of hi-fi

equipment by Fane Acousucs (16th), and a home-built
table-top transmitter W. Ripley (23rd). Meetings are
held at 7.45 at Swar ore Education Centre, 4, ood-
house Square.
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News from the Indusiry

J. Langham Thompson Group, which includes Datum
Metal Products Ltd. and Automation Systems & Con-
trols Ltd., was recently acquired from the Camp Bird
Group by Ether Ltd. of Erdington, Birmingham. The
title of the company holding the entire share capital
of Ether Ltd., its wholly owned subsidiary Electro
Methods Ltd., and the J. Langham Thompson Group is
now Ether Langham Thompson Ltd. The chairman
and managing director is F. B. Duncan. Other mem-
bers of the board are C. E. Blunt and F. Coulling
(directors of Ether Ltd.), and J. Langham lhompson
and Rear Admiral Sir Philip Clarke (directors of the
J.L..T. Group).

The Decca Record Company, the parent company of
the Decca group, records a trading profit of £3,305,313
—an increase of £352,774 over the previous year. The
net profit of £1,031,205 was £100,221 up on last year.
Exports during the year reached the record total of
£5,860,000 including £1,380,000 to the U.S.A. and
Canada. The chairman, E. R. Lewis, stated that during
the ten years to last March, the company had produced
41M long-playing records, 150M 78 r.p.m. records and
33M 45 r.p.m. records.

I.C.T.—The trading profit of International Com-
puters and Tabulators Group up to September 30th,
which includes a year’s operation of B.T.M., but only
nine months of Powers-Samas, was £2,328,000. The
joint figure for the previous year’s operation of the two
former groups was £2,020,000. Taxation absorbs
£1,025,000 of last year’s profit.

S.T.C. are developing tunnel diodes and in order that
circuit designers may familiarize themselves with the
new properties and obtain early experience with the
circuit performances achicvable, the company is offering
sample devices. Details of the samples and of the pro-
posed range of diodes for use at v.h.f. are obtainable
from Standard Telephones and Cables, Ltd., Transistor
Division, Footscray, Kent.

B.T.H. Sound Equipment Ltd.—Under the gencral
reorganization scheme of the A.EI. Group the name
of this company has been changed to AE.I. Sound
Equipment, Ltd. The company’s office is still at Crown
House, Aldwych, London, W.C.2.

Radio Resistor Co., wholesale distributors of
Morganite products, are assuming exclusive wholesale
distribution of Electrosil resistors, made by James A.
Jobling & Co., of Sunderland. The company’s new
address is 9-13 Palmerston Road, Wealdstone, Middx.
(Tel.: Harrow 6347.)

KOVO of Czechoslovakia.—Nash and Thompson
were recently appointed agents in the U.K. and certain
other countries for KOVO, the organization for market-
ing Czechoslovakian instruments. In their announce-
ment (page 490 of our November issue), Nash and
Thompson stated in error that they were agents for the
Commonwealth, whereas in Australia, Jacoby, Mitchell
& Co., of Sydney, have, in fact, been the exclusive
agents for some years.

Multisignals Ltd., the recently formed television relay
company, announces that Ultra have joined the enter-
prise, with which Ekco and Thorn are already asso-
ciated. A. V. Edwards, managing director of Ultra, has

been appointed to the board of Multisignals.

Hacker Radio, Ltd., formerly a sales company, is
being developed by R. H. Hacker and A. G. Hacker,
until recently joint managing directors of Dynatron
Radio, Ltd., to manufacture high-quality radio and elec-
tronic equipment. A new factory is being built at
Norreys Drive, Cox Green, Maidenhead,
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Non-destructive Test Equipment.—An agreement has
been concluded between Kelvin & Hughes Ltd., and the
Curtiss-Wright Corp., of America, for the exclusive right
to manufacture and sell the non-destructive testing equip-
ment of the other partner. This includes instruments
for the inspection and measurement of materials, and
industrial ultrasonic equipment. Kelvin Hughes will
represent both interests in the U.K. the Common-
wealth (except Canada) and Europe, and Curtiss-Wright
in North America.

Avo and Taylor.—Changes in the boards of Avo and
Taylor Electrical Instruments, both members of the
Metal Industries Group, have been announced. Because
of indisposition J. H. Rawlings has relinquished the
position of managing director of Avo Ltd., but he is
remaining on the board as deputy chairman, and also
on the board of Brookhirst Igranic Ltd. Succeeding
him as managing director of Avo is S. R. Wilkins who
also joins the board of Taylor Electrical Instruments.
E. Strauss has been appointed director and general
manager of Taylor’s and also joins the board of Avo.

EXPORT NEWS

U.S.-Bahamas forward-scatter link, providing 72 trunk
telephone circuits, which came into operation in Janu-
ary, employs at the Nassau terminal cquipment manu-
factured by Standard Telephones & Cables. At Nassau
two 10-kW transmitters, operating in the 2,000-Mc/s
band, feed into two 30-ft diameter paraboloids. Two
dual-diversity receivers provide quadruple diversity re-
ception, S.T.C. also supplied line-of-sight microwave
cquipment linking the forward-scatter station to the
telecommunications centre in Nassau City.

Sweden.—The first of three Decca D.A.S.R.1 air sur-
veillance radar installations for use at major Swedish
ajrports has been installed at Arlanda, Stockholm’s new
airport. The D.A.S.R.l employs duplicate 800-kKW
transmitters feeding into separate aerial reflectors which
are mounted back-to-back on top of a 90-foot cylindrical
tower. The beams are staggered in elevation. The
transmitters operate on about 3,000 Mc/s in the S-band.

Colour television equipment, including the Ilatest
E.M.I. camera (using three vidicon tubes) and control
equipment and a Rank-Cintel large-screen colour pro-
jector, has been exported to China. The equipment
forms a complete closed-circuit installation,

Computers.—International Computers and Tabula-
tors Ltd. have received orders from three commercial
concerns in France for their medium-sized general-
purpose computer, the I.C.T. Type 1202. The capital
value of the machines and ancillary equipment is of
the order of £60,000 in ecach case. Last October
SAMAS, previously the French subsidiary of Powers-
Samas Accounting Machines, became I.C. T.—France.

V.H.F. equipment manufactured by Pye Telecom-
munications, is to be installed by the Suez Canal Author-
ity for communication with its vessels in the Canal.

Cyprus.—Equipment for the sound reinforcing and
language interpretation systems in the new House of
Representatives in Cyprus is being installed by Tannoy.

India.—Sundeep Electronics Corporation, of New
Delhi, wish to get in touch with British manufacturers
of components and equipment with a view to represent-
ing them in India and possibly undertaking the manu-
facture of certain items under licence. Their technical
representative is visiting this country and can be con-
tacted at 8, Crescent Road, London, N.8. The firm’s
headquarters are at Gurdwara Road Crossing, Karol
Bagh, New Delhi, 5.
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East Pakistan’s port of Chittagong is to be equipped
by Marconi’s with v.h.f. radio-telephone transmitters
and receivers at two base stations. Also mobile instal-
lations are being supplied for harbour tugs and a pilot
launch. The order was placed by the Port Commis-
sioners with International Industries Ltd., of Karachi,

Marconi’s agents.

A linear accelerator designed for X-ray treatment of
deep-seated tumours, has been ordered from Mullard
by the Soviet Union for installation in Moscow.

Square,

represent them in
Anglo-Canadian

Electric Co.

Western Germany.—A. B. Metal Products Lud.,
manufacturers of Clarostat controls and resistors, whose
new address is Walkden House, Melton Street, Euston
London,
Michalski, Myliusstrasse 54, Leverkusen 3/Rhld, to

N.W.1, have appointed Heinz

Western Germany.
Agreement.—Television broadcasting

equipment manufactured by E.M.I. will be distributed
and serviced in Canada by the Canadian General

MARCH MEETINGS

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

LONDON

ist. IL.E.E.—* Digital computer de-
velopments at Manchester University ™
by Dr. T. Kilburn (with supporting
papers) at 5.30 at Savoy Place, W.C.2.

1st. Association of Supervising Elec-
trical Engineers.—* Silicone rectifiers”
by D. R. Coleman (S.T.C)) at 7.30 at
Windsor Castle Hotel, 134 King Street,
Hammersmith, W.6.

3rd. Brit.I.LR.E.—“ Time sharing in
on-line computer applications” by A.
St. Johnston at 6.30 at the London
School of Hygiene and Tropical Medi-
cine, Keppel Street, W.C.1.

4th. I.E.E.—Medical Electronics
Group discussion on “Direct writing
oscillographs ” opened by A..]. Smale
and S. N. Pocock at 6.0 at Savoy Place,
w.C.2.

7th. LE.E.—“ An introduction to the
theory of masers with particular refer-
ence to the travelling-wave maser” by
Dr. P. N. Butcher at 5.30 at Savoy Place,
w.C.2.

7th. Society of Instrument Tech-
nology.—“ Data reduction for guided
weapon trials at Aberporth” by A. S.
Younger, G. Morgan and E. S.
Mallett at 7.0 at Manson House, 26
Portland Piace, W.1.

9th. Association of Supervising Elec-
trical Engineers.— Cathode-ray tubes”
by C. H. Gardner (Mullard) at 7.45 at
Eltham Green School, Queenscroft Road,
Eltham, S.E.9.

10th. Physical Society.—* Electronic
music” by Dr. J. Bowsher at 5.30 at
Imperial College, Prince Consort Road,
S.W.7.

11th.  Television Society.—* Tele-
vision receiver production” by S. T.
Palmer (G.E.C.) at 7.0 at the Cinemato-
graph  Exhibitors’ Association, 164
Shaftesbury Avenue, W.C.2.

14th. I.E.E.—Discussion on * Should
engineers be encouraged to take up
administrative positions early in their
careers? >’ opened by K. E. Greene at
6.0 at Savoy Place, W.C.2.

14th. Brit..LR.E.—Discussion on
« Short-range navigational aids ™ at 6.30
at the London School of Hygiene and

Tropical Medicine, Keppel Street,
w.C.1.

15th. British Computer Society.—
“ Axis transformation using analogue

equipment ™ by N. Doveton (E.M.L.) at
2.30 at the Northampton College of Ad-
vanced Technology, St. John Street,
E.C.1.

15th. I.E.E.—“Fast-response tran-
sistor chopper-type amplifier with low
carrier frequency” by I. C. Hutcheon
andCD. Summers at 5.30 at Savoy Place,
w.C.2.
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18th.  B.S.R.A.—“ Problems of re-
viewing tuners” by R. S. Roberts at
7.15 at the Royal Society of Arts, John
Adam Street, W.C.2.

23rd. I.E.E.—*“ The challenge of the
propagation medium to the radio engi-
neer ” by G. Millington at 5.30 at Savoy
Place, W.C.2.

24th. Brit.LR.E.—“ The continuous
recording of heart activity” by Dr. I
Boyd and W. R. Eadie at 6.30 at the
London School of Hygiene and Tropical
Medicine, Keppel Street, W.C.1.

24th. Television Society.—* Operat-
ing a commercial television station in the
U.S.A”” by J. H. Battison (Associated
Rediffusion) at 7.0 at 164 Shaftesbury
Avenue, W.C.2.

25th. R.S.G.B.—* High-fidelity sound
reproduction for the amateur” by H. A.
M. Clark at 6.30 at the L.E.E., Savoy
Place, W.C.2.

28th. Radar & Electronics Associa-
tion.—* Computers : some design prob-
lems” by Peter D. Hall (Ferranti) at
7.30 at the Royal Society of Arts, John
Adam Street, W.C.2.

291h.  Society of Instrument Tech-
nology.—* Application of transistors in
instrumentation” by G. G. Bloodworth
at 7.0 at 26 Portland Place, W.1.

30th.  Brit.I.R.E.—* Silicon photo-
voltaic cells for instrumentation and
control applications ” by Dr. V. Magee
and Dr. A. A. Shepherd at 6.30 at the
London School of Hygiene and Tropical
Medicine, Keppel Street, W.C.1.

31st. LE.E.—The Fifty-first Kelvin
Lecture on “Cosmic radiation” by
Professor C. F. Powel at 5.30 at Savoy
Place, W.C.2.

ARBORFIELD

21st. LE.E. Graduate and Student
Section.— Inertial navigation systems”
by Wing Commander E . Anderson
at 7.0 in the R.E.M.E. Assembly Hall.

BARNSLEY

16th. ILE.E—*The reliability and
life of impregnated-paper capacitors”
by J. P. Pitts st 7.0 at the Arcadian
Restaurant.

BELFAST

8th. ILE.E.—“ The recognition of
moving vehicles by electronic means”
by T. S. Pick and A. Readman at 6.30
at the David Keir Building, Queen’s
University, Stranmillis Road.

BIRMINGHAM

8th. Brit..LR.E.—~* Transistor power
amplifiers” by F. Butler at 7.15 at the
Matthew Boulton Technical College.

waany americanradiaohistans cam.

11th. Society of Instrument Tech-
nology.—* Reading with electronics ”
by I. Merry at 7.0 in the Lecture
Theatre of the Byng Kendrick Suite at
The Gosta Green College of Techno-
logy, Aston Street.

28th. LE.E.—“ Television on tape”

by W. Silvie at 6.0 at the James Watt
Memorial Institute,

BRISTOL
30th. Brit. LR.E.—* Training for
operating and maintaining television

studio broadcasting equipment* by Dr.
K. R. Sturley and A. E. Robertson at
7.0 at the School of Management
Studies, Unity Street.

BRADFORD

10th.  Association of Supervising
Electrical Engineers.—*“ H.F. heating”
by M. R. Padget (Radyne) at 7.30 at
The Midland Hotel. '

CARDIFF

16th.  Brit..LR.E.—“ Recent develop-
ments in printed and potted circuits ”
by H. G. Manfield at 6.30 at the Welsh
College of Advanced Technology.

CATTERICK

29th. LE.E.—*“Progress on prob-
lems in ionospheric propagation during
the International Geophysical Year ” by
W. R. Piggott at 6.15 at Headquarters
Mess, School of Signals, Catterick Camp.

CHELTENHAM

4th. Brit.LR.E.—~“The use of radio
aids in the control of modern transport
aircraft” by K. Fearnside at 7.0 at the
North Gloucestershire Technical College.

COLCHESTER
_1lth. Institution of Production En-
gineers.—‘ Numerical control of mach-

ine tools from the production engineer’s
point of view” by O. S. Puckle at 7.30
at Britannia Works Canteen, Davey
Paxman & Co., Ltd.

DUBLIN

10th. ILE.E.—* Aviation communi-
cations and navigational systems” by
G. E. Enright and G. Jones at 6.0 at the
Physical Laboratory, Trinity College.

EDINBURGH

25th. Brit.I.R.E.—~*Radio guidance
in the automatic landing of aircraft” by
J. Shayler at 7.0 at the Department of

Natural Philosophy, the University,
Drummond Street.
FAWLEY

4th. Society of Instrument Tech-

nology.—* Transistors as applied to
control equipment” by R. J. Miles at
5.30 at the Administration Building,
Esso Refinery.

GLASGOW

24th. Brit.I.LR.E.—* Radio guidance
in the automatic landing of aircraft” by
J. Shayler at 7.0 at the Institution of
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Engineers and Shipbuilders, 39 Elm-
bank Crescent.

HANLEY

8th. LB.B.—Faraday Lecture on
“ Electrical machines™ by Professor
M. G. Say at 7.30 at the Town Hall

HULL

31st. LE.E.—" Recent_developments
in colour television™ by 1. }. P. James
at 6.30 at the Y.E.B. Offices, Ferensway.

LEEDS

1st. LB.E.—“The transmission of
news flm over the transatlantic cable ”
by C. B. B, Wood and L J. Shelley at
6.30 at the Leeds and County Conserva-
tive Club, South Parade.

7th.  Association of Supervising Elec-
trical Engineers.—* Two-channel stereo
sound systems ” by D. Humphries and
F. H. Brittain (G.E.C.) at 7.30 at the
Great Northern Hotel.

LIVERPOOL

10th. I.E.E.—Faraday Lecture on
« Electrical machines” by Professor
M. G. Say at 6.45 at the Philharmonic
Hall.

MALVERN
7th. LE.E—*“ Masers” by Dr. M. H.
Oliver at 7.30 at the Winter Gardens.
29th. Brit.I.R.E.—* Microwave pro-
pagation™ by M. W. Gough at 7.0 at
the Winter Gardens.

REDIFFUSION.—A variety of aerial
arrays sprout from Ripple Mill,
near Deal, Kent, for it is now used
by Rediffusion as a receiving centre
for its sound and vision distribution
system in the area. Two Band |
aerials. and a Band I aerial sur-
mount a corner reflector array for
Band lll. Until the opening of the
Dover station L.T.A. transmissions
were received from Llondon by
means of a microwave link (the
paraboloid can be seen on the out-
rigging) from another reception
site at Thanet, 20 miles away. The
control room is housed in the mill.

WIRELESS WORLD, MARCH 1960

MANCHESTER

3rd. Brit..R.E.—* Electronics  in
oceanography ** by M. J. Tucker at 6.30
at Reynolds Hall. College of Techno-
logy, Sackville Street.

16th. 1.LE.E.—“ Data processing ”
by J. C. Gladman at 6.15 at the Engi-
neers’ Club, Albert Square.

21st. Institute of Physics.— Astro-
nomical and atomic time” by Dr. L.
Essen (N.P.L., Teddington) at 7.0 at the
University.

NEWCASTLE-ON-TYNE

9th. Brit..LR.E.—* Silicon  photo-
voltaic cells in instrumentation and
control ” by Dr. A. A. Shepherd at 6.0
at the Institution of Mining and
Mechanical Engineers, Newile Hall,
Westgate Road.

14th. 1.E.E.—Discussion on * Com-
ponent reliabilitv ™ at 6.15 at the Ruth-
erford College of Technology.

SHEFFIELD

21st. Institution of Production Engi-
neers.—"“Electronic control mechanism”
by O. S. Puckle at 6.45 at the Devon-
shire Room, Grand Hotel.

WORKINGTON

8th. LE.E.—* The reliability and
life of impregnated-paper capacitors”
by J. P. Pitts at 7.0 at Workington Col-
lege of Further Education.
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Mikes
and
Mixers

RIBBON
MICROPHONE
Model G7823

Now smaller, this new
design gives improved
performance, minimis-
ing feedback effects
while improving fre-
quency response and
sensitivity.

Model G7823 is com-
plete with screened con-
nector plug and locking
ring, and beautfully
finished in satin chrome.
A silent switch adaptor
G7819 is also available,

THE TRIX ELECTRICAL CO. LTD.,
1.5 MAPLE PLACE, LONDON, W.i.

Tel. Museum 5817 (6 lines)
Grams: Trixadio Wesdo Londen

Mixer Preamplifier
Modet EM3/Mk. 111

Inputs for 2 mics. and
one pick-up or tuner,
master control and selec-
tor, 4 valves, indepen-
dent tone controls. Built
on 19in. panel for desk
or rack mounting.

Model EM6/Mk. 111
Similar unit with 6
inputs.
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RANDOM RADIATIONS

By *“DIALLIST"

The Colour Mix-up

QUITE a bit more evidence has
“‘come my way about different kinds
of apparatus imported from West
Germany, whose triple flex leads
don’t conform to our standards.
One kind reader reports electric clocks
with the red wire connected to the
metal cases. From others and from
dealers whom I’ve visited have come
tales of spin-driers, food-mixers and
other domestic gear with red earth
wires. I therefore make no apology
for mentioning the matter again.
The risk is great, for if any of this
apparatus were connected according
to British conventions to a 3-pin
plug, a severe shock would inevit-
ably be received by anyone who
touched the casing. And that’s just
what people would do when the thing
didn’t - function—as, of course, it
wouldn’t” with its “works” con-
nected across neutral and earth., It’s
almost instinctive when nothing
happens after switching on to get
hold of whatever it may be to see
what’s amiss. I do beg anyone who
contemplates buying apparatus of
foreign origin to make sure that it’s
not potentially lethal by getting the
dealer to test for continuity between
the green wire and the casing. If
possible, he should insist on seeing
it tried out in the shop.

A Spectacle Question

AN optician, I read, has suggested
that special glasses are advisable for
watching TV. If he’s correctly
reported, he holds that the normal
viewing distance is about six feet
and that that doesn’t fit in with either
reading or distance glasses. The
former normally focuses at about 14
inches; the latter’s name is self-
explanatory. I suppose that the
screen most widely used today is the
17-inch and the minimum viewing
distance for that is a good bit over
six feet. I've worn glasses for some
years now and my experience is that
so long as you don’t sit too close to
‘the screen, distant lenses give you as
good a picture as you could wish for
from a 405-line system. Have your
eyes too close to the screen and you
et undue lininess. Anyone who
wants to watch a 17-inch screen with

150

glasses focusing sharply at six feet
needs to have not his eyes, but his
head examined!

Piped TV

THE GE.C, I see, is to take a
financial and technical interest in
General Piped Television, which in-
tends to provide services in places
where poor reception is obtained in
the ordinary way. One of the strong
points of this and similar schemes
is that any make of receiver can be
used. “The new service,” it was
said, “finishes at the plug-in point.”
I’ve always been in favour of piped
TV for several good reasons. First,
it does away with the necessity
for aerial arrays, which can’t be
claimed by anyone to add to the
good looks of houses. Then, it means
that good reception is assured.
It’s a great thing to be sure at all
times of a good picture, free entirely
from the effects of interference. And
I do like the idea that you can choose
any kind of receiver you care for, for
that means a free hand not only for
set owners, but also for manufac-
turers and dealers. Piped TV has
expanded rapidly since it first came
along, though there has been some
opposition to systems requiring
special receivers. I forecast that
“any-set ” piped services will spread
over much of this country in the next
few years.

We Did It First

THE Germans are a little late with
their claim that the Medizinische
Tonbandzeitung  (Tape - recorded
Medical Journal) conducted by the
Kongressgesellschaft fiir  Arztliche
Fortbildung, or congressional society
for medical advanced studies, is the
first of its kind in this field. Our
British College of General Practi-
tioners has been running a tape-
recorded service for its members for
some time now. The college organizes
lectures and discussions to keep G.P.s
up to date with the latest develop-
ments. These are normally held in
London, and any country doctors
who are unable to attend them can
obtain the tape-recordings on loan.
It would be no bad thing if some
other institutions adopted a similar
system, for many of their members
can’t always manage to get to meet-
ings that they’d like to attend and
might appreciate such a service.

Gale Casualties

ON the East Coast this winter we’ve
had even more than our normal
ration of gales and casualties among
television and v.h.f. aerial arrays,
especially those of the less-robust
makes, have been many. From the
window of the room where I’m writ-
ing I can see three which have
suffered. One looks like a com-

ASSOCIATED
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ELECTRONIC COMPUTERS: I’rlnciples and Appllcatlons
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TELEVISION RECEIVING EQUIPMENT

W. T. Cockinsg,
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PRINCIPLES OF TRANSISTOR CIRCUITS

S. W. Amos B.Sc. (Hons.), A.M.I
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plete write-off, another has lost one
half of its director and the opposite
half of its reflector; the third is pretty
bady buckled. That sort of thing is,
1 suppose, only to be expected, for
some of the gusts have been terrific— |
strong enough to make it difficult to |
keep on your feet when you are out |
and about. What I’d like to have is
a ferrite aerial mounted in the attic.
One knows how effective built-in aa )

ferrite aerials can be; but the trouble M* TYPE MICRO SWITCHES
with them, if you use your set in a
ground-floor or first-floor room is
that they pick up a good deal of
interference which you don’t want as
well as the signals which you do
want. So far as I know, no maker

To increase the utility of the large range of
“ M *» Micro Switches (full technical details page 97
of Bulgin Catalogue) we offer six different Operator
Attachments. Each operator is complete with a pair
of side brackets, and four 8-B.A. bolts and nuts, for
the sandwiching assembly and fixing. Each operator-
lever can be pivoted in its brackets, in up to 5
different ways; providing over 750 possible

has p.rOdUCCd.a compact ferrite aerial combinations!  Side brackets are of brass and
working. at high enough frequencies, s 4 3 11 b%rrellg?-nickelfplated; Operators-levers are nickel-
though I don’t sce why in time it T o silver blades. The rollers and wire extensions are as
couldn’t be done. I'm sure there Tt tabled. Patented by BULGIN in the U.K. and

] | | >’-‘" U.S.A. All the devices on this page are essential
would be a 'good demand for them in l A ~5.512 when operating movement is by wiping or smearing
exposed, windy places if they were joa wa ] 5510 motion—as with Cams or Slides, and not by direct
available. o5t 651 /5829 button movement, NOTE: Wipe, or slide-deflexion

to be away from Lever-anchorage or pivoting,

Well Equipped

WHEN the fitting out of the recently
launched Orient Line’s s.s. Oriana is
completed a bit later in the year she
will be the most fully equipped
passenger ship in the world from the
television point of view. Her Mar-
coni installation will enable her to
receive programmes on Band I and
III from transmitters in almost any
part of the world when she’s within
their range, for it can handle 405- For
525- and 625-line signals. I write

“almost any part of the world” U0 LG
because it won’t handle the French |Film Projectors
819-line pictures—still, one can’t .
expect everything! Dual standard Sorting Machines
receivers for 525 and 625 lines will | Weighing Machines
be installed in public rooms and first-

For
Electric Clocks
Vending Machines
Document Copiers
Product Counting

Switches

class cabins. Incoming 405-line sig- Dictating Machines List No. XXX/L Printing Machinery
nals will be converted to 625 lines in

the ship’s central TV control room. COMPETITIVE PRICES ON APPLICATION

Where alternative programmes are

available passengers will be able to Add suffix to

switch from one station tO another. List No. of ‘ TO OBTAIN EXTERNAL OPERATOR :—

There’ll be 60-odd sets to begin

with, but the number can later be

increased to nearly 400 without any } St.ainless_lst‘;a\;ﬂ'wire | @/"\ C?//\
basic alterazion. And there will

also be TV available for those who || =

want it when the ship is beyond the Nickel-silver blade | o
range of transmitters ashore, for she -/t | @/

will have a comprehensive closed- || — — _ e

circuit installation. This will enable _IL/R.G.¥
films chosen from the ship’s extensive :Ilﬂ;.g:;‘ \ -
library of reels to be used and it will JIRPS ‘

also make live TV broadcasts possible ‘ i = o )

—simple studio sequences, interviews *Having GRA;CI;ITE, NICKEL—PL:\Ti‘D, BRSSS, STAINLESS SbTEEL am:i TUFNOL
(PLASTIC) LLERS, respectively. Note: Operators may also be reversed to project

and ?0 on. Dare I say that T hope towards terminal tags.

there’ll also be TV-free rooms, to

which those who want a holiday from »
the daily ration of television at home A. F. BULGIN & CO. LTD,, BYE-PASS ROAD, BARKING, ESSEX

can retire? | Telephone: RIPpleway 5588 (12 lines)
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UNBIASED

Peediatric Peepboxes

IN the Building Exhibition which
was held at Olympia last December,
one of the exhibiting firms provided
what was called “a glimpse into the
future ”—in which various domestic
applications of television and tele-
archics were shown. I must confess,
however, that I did not see a great
deal beyond an elaboration of things
that have already been done in
simpler form.

Thus the famous and now ubiquit-
ous Baby Alarm, which first appeared
in the Readers’ Problems section of
this journal well over thirty years
ago, has now been elaborated into a
closed-circuit television outfit; but I
award full marks for it.

TV in the bathroom is, of course,
something I installed long ago and
described in these columns. I seldom
use it as I always feel uncomfortable
when a female television announcer
gazes at me from the screen as I lie
full length in the bath. Perhaps a
psychiatrist could explain this.

The photograph with which I
illustrate this note is of the actual
bathroom television installation
shown at Olympia. To forestall en-
quiries I wou!d hasten to add that
the YL demonstrating the apparatus
is unknown to me. The photograph
came from the exhibitors, Laconite,
Ltd., manufacturers of the wall sur-
faces, with whom you should com-
municate if you want further infor-
mation about her or the unit.

This electronic  baby-watching
craze seems to have spread to the
world of bowling alleys, for in the
one opened recently in North
London a closed-circuit padiatric
peepbox has been installed by Pye,
Ltd., to enable parents to keep an eye
on their children parked in an ad-
joining room. The 625-line camera
is remotely controlled so that general
views of the nursery or close-ups of
individual children can be seen in

By FREE GRID

the bowling alley where there are two
21-in monitors.

Not Dead Yet

A FEW weeks ago, a B.B.C. speaker
warned listeners of the danger of go-
ing to sleep with an electric blanket
switched on, especially after taking
sleeping tablets. I have done both
these things without coming to any
harm for over thirty years, but, be
that as it may, my reason for men-
tioning the matter is because of the
interference caused by the older type
of blanket.

In_publicizing this warning the
B.B.C. really fouls its own nest since,
by inference, it is obviously intended
that the blankets should be switched
on early in the evening; in other
words during the peak listening hours
when the clicking on and off of the
unsuppressed thermostats of the
older type of blanket will provide an
irritating background to the pro-
grammes,

Of course, this clicking interference
is not nearly as bad as it was 24 years
ago when I made my first protest
about it in these columns. It was so
bad during the war years that I
always thought that, despite the
blackout, Hitler’s bombers would
know when they were over a large
city because of the ambient cloud of
clicks which “ blanketed ” each large
centre of population. Doubtless the
bombers’ radio operators were briefed
to keep a special look out for these
betraying signals. As so many of our
pre-war blankets were of German
origin, it is probable that the far-see-
ing Fiithrer gave instructions for
special interference-producing ther-
mostats to be fitted to all those in-
tended for export.

Be that as it may, it is clear that
the B.B.C. speaker regards the heat-
regulatory thermostats of modern
e'ectric blankets as so unreliable that
they will not cut out at the pre-set
temperature, with the result that the

Closed-circuit TV from the front and back doors (with intercom. facilities) and a

B.B.C./L.T.A. receiver

ey tpeee 200 vgpenn e
B 5 X

are incorparated in this bathroom outfit.

e e
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sleeping user will roast in his bed.
During 30 years I have tried out
many types and will~admit that on
one occasion I did find that a thermo-
stat let me down. But despite my
sleeping tablet, the undue warmth
soon roused me.

Nowadays, of course, blankets are
far more reliable. The one I use at
present is not fitted with a thermo-
stat, it being of a type supplied for
every bed in a well-known hospital
for the very purpose of being left
switched on continuously,

The B.B.C. speaker may, of course,
have envisaged a lethal shock being
received by a sleepy wife upsetting
the early-morning cup of tea brought
up to her by a dutiful husband,
which could effectively reduce the
contact resistance between her torso
and any faulty insulation in the
blanket. What a suggestion for a hen-
pecked husband toying with the idea
of lawproof uxoricide! However, the
heater element of a modern blanket
is waterproof as well as fireproof;
one firm even invites you to test their
product by dropping it in the bath.
But nervous people do exist, and I
think the B.B.C. might have pointed
out that it is possible to buy a 24-
volt blanket for use with a trans-
former on a couple of car batteries.

Babelisstmo

JUST forty years ago I recollect
standing on the summit of what was
then America’s tallest structure,
namely the 792-foot-high Woolworth
building. One of the officials of the
building pointed out to me with pride
how puny the 612-foot Singer build-
ing and other neighbouring sky-
scrapers looked beside the structure
which its owner had fancifully called
“The Cathedral of Commerce.”

I tried to deflate his ego by point-
ing out that America was still nearly
200 feet behind Europe with its 984-
foot Eiffel Tower which, apart from
its other functions, was then the
tallest radio mast in the world. I
was, however, reckoning without the
resiliency of Americans as he was in
no way abashed, but promptly pro-
phecied that the U.S.A. would soon
have a radio mast far higher than any
in Europe.

It was a wild boast that came true
not so many years afterwards when
a radio mast was erected on the
Empire State Building making the
overall height 1,250-feet above the
sidewalk.

When the height of the mast at
the recently opened I.T.A. station at
Mendlesham, Suffolk, was announced
(1,000ft) it was thought to be the
tallest in Europe. However, Sweden
justifiably lays claim to this
*““honour,” for the mast carrying the
television and v.h.f. sound aerials for
the new Horby station is 320 metres
(c.1,050 ft.).
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INSTRUMENTATION

AVO instruments are in
permanent use al
many oil refineries

D.C. Amplifiers

Radiation Monitors

Valve Voltmeters Reed. Trade Mark
Multi-range Testmeters

Valve Testers

and other electronie

and nucleonic instruments

g _
H:‘!ﬁ 1Y By = -

<
_@ly!:) LITI> AVOCET HOUSE - 92-96 YAUXHALL SRIDGE ROAD - LONDON  S.W.i
Telephone: ViCtorta 3304 (12 lines) Cablri: Avocet, Sowcit, Londo

A NEMiZ2 OF TIR METAL IWDUSTRIES GROUP OF CONPAVIEY
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Increased manufacturing capacity has put us in a particularly favourable position to supply quantitics of certain crvstal
holders and valve holders as illustrated. If you use thesc components we recommend you to get in touch with us. We may be
able to let you have the type you want at an attractive price.
We can also quote you exceptionally keen prices over the whole of our normal range of radio, TV and electronics components.
1 CRYSTAL HOLDER, STYLE A RCL 271 CAT. NO. HCI/1
2 CRYSTAL HOLDER, STYLE B RCL 271 CAT. NO. HC2/1
3 CRYSTAL HOLDER, STYLE € RCL 271 CAT. NO, HC¥/2
4 BASEBOARD VALVE HOLDER B9 CAT. NO, VH69/9
Manufacturers are invited to write for full details of our complcte range of comiponcnts,

[ IL [l Y execrnonme comeonents

clated Elegtrical Industrles Ltd

Raclo and Electronic Components Division
PD 17.1858 Charing Cross Roa 3, London. W.C,2,
| Teli Gerrara B680, Telegrams: Sisswan Westcent Longon.

CRC 17/28
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Mullard now have available a range of O-type back-
ward wave osclllators covering operation in the
S, X and J bands.

The mechanical design aliows substantial cuts in
maintenance costs to be eflected as the focusing

system may be re-employed should the valves need
to be changed. The valves are supplied pre-aligned
In a protective capsule which automaticaliy locates
in the focusing system and any replacements may be

made quickly and easlly without need tor focusing
adjustments. Both electro-magnet and permanent

- OscillatorS  m—

&

==

BAI6-10 demounled from electromagnel focusing system

Where modulation of the valve output Is required
this can be readily achfeved by modulating the
appropriate electrode. The output connection s
isotated from the delay structure so that the valve
may be operated with its cathode earthed and conse-
quently high modulation frequencies may be used.
These speclalised microwave valves make possible
Abridged data the design of wide frequency range microwave in-
struments, microwave search receivers and t.m.
carrier systams. Write to the address belov for full

. [ ,-,,m:" I.mm' as .,z,',:,‘,.,::‘:,' Phadh detalls of these and other Mullard microvave vaives.
Mo [ hage(aw | Polae K00 e |
: 1 1 — o, i T
H RAS-30 | '—I
BA3-30 | 241045 | 30to 500 | 150 1o 1500 30 50 g‘i 1
BAO-20 | 7.0t 1.5 | 200 180 | 25010 1400 | 5.0 el Sé LIt
BAI6-10 | 111018 | 10t070 500102500 35 1 g; 1T |
o Bk 10 }
L1159 I 45 |
- ”»

MULLARD LIMITED
Mullard House, Torrington Place, London, WiC.1
Telephone : LANgham 6633

™R

GOVERNMENT AND
INDUSTRIAL VALYE DIVISION

@ mvTie.
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from AIRPORTS
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to ZYMURGISTS
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Multitone

leads in pocket
staff location

I
|
o I Addirrenal FPactlities
By far the largest number of hospital | ELecTRONMIC TRUNCHEON

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 cquipment
provides over 400 individual channels
using the new flat recciver (asillustrated).

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

l out a signal. This is picked up by the loop of
wire around the arca 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.

INTERNAL TRANSPORT COMMUNICATION

I

I

I

l

I

|

| I
| |
| The Muidtone ' Personal Call” loudspeaker- l
| receiver has been designed to solve the problem
of conveying verbal Instructions to transport I

I vehicles used for handling loads inside a given
l arca, Messages can be conveyed 1o all or sclected |
I vehicles from the central transmitter, '
| I
| |
] |
| |
I

d

MULTITONE INDUCTION SYSTEMS CAN
SOLVE YOUR STAFF LOCATIONPROBLEMS1

W Equally suitable for large and small arcas or
concerns

THE MULTITONE

personal ca

system of staff location L

% Low rental terms
% Virtually no internal wiring

(the ¢ peep-peep’ in the pocket), the only staff location system worth installing
Write or *phone for Jurther particulars. Wa can be formd in 10 seconds.

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

UNIVERSAL

COUNTER

TIMER

Frequency Measurement

Random Counting

Frequency Division

Time Measurement

Frequency Standard

WireLESS WORILD

nalcepani ramafer ftlimes

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

TIME/UNIT EVENT (1 LINE); For the measuremant
of the time interval between two occurrences in a
continuously varying electrical function in the
range 3usec to tsec. The time for 1, 10 or 100
such events can be measured.

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

EVENTS/UNIT TIME: For frequency measurement
in range 30c/s to 1Mc/s over perlod of 0-001, 0.01,
0-1, 1 or 10secs. Crystal accuracy 42 parts in
10*/week. For mailns or 12Vd.c. operation.

Full technical specification available on request.

RANK CINTEL LIMITED

@ WORSLEY BRIDGE ROAD . LONDON « SEZ26

HITHER GREEN 4600

Sales ana Servicing Agents: Atkins, Roberlson 4 Whitefora [Ua. Industrial Estate, Thornliebank, Glasgow ;
McKellan Aulomation Lid,, 122 Seymour Grova, Oid Trafford, Manchester, 16; Hawnl & Co. Lid., 59 Moor St., Birmingham, 4,
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AN ANNOUNCEMENT OF IMPORTANCE
TO ALL TAPE RECORDER USERS

Now available:
the complete range of
professional-quality

TRADE WARE

...0n the sensational C-SLOT REEL/

AUDIOTAPE, manufactured in the U.S.A.
by Audio Devices, Inc., is known the world
over for its flawless perfection of sound
reproduction throughout the entire audio
range, and its consistent, uniform quality
from reel to reel and from one type to
another. Available in eight different types,
with a base material and reel footage
to meet every recording requirement,
AUDIOTAPE has only one standard of
quality—the finest obtainable. This sterling
performance reflects Audio Devices’ more
than 10 years of experience in magnetic
tape manufacture, and more than two
decades of practical experience in the sound
recording art.

All Sin. and 7in. reels of AUDIOTAPE are
supplied on the exclusive C-Slot Reel—the
fastest-threading tape reel cver developed.
The tape end, dropped into a slot in the
hub. anchors itself automatically at the
first turn of the rcel. AUDIOTAPE is
also available on the popular-size 3in., 3}in,,
4in. and 5}in. reels.

For the truest sound that your recording
equipment can produce wy AUDIOTAPE.
It speaks for itselft

AUDIO DEVICES Inc., New York, N.Y.
Concessionalres to the United Kingdom and Eire.

LEE PRODUCTS (G.B.) LIMITED.

“Elpico House ™, Longtord Street, London, N.W.1.
Tei: EUSton 5750 {&r ines) Telegrom : Leprod, Longon.
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7 N@W Kifs — Now available

STEREO CONTROL AMPLIFIER Model USC-|
Jin. SERVICE OSCILLOSCOPE
BALUN COIL UNIT
DECADE CAPACITOR UNIT
12ZW. MONAURAL AMPLIFIER
MULTI-RANGE METER

Also TAPE DECKS now available as *‘ package deais

Details and prices will be sent on application. |

-4 oS-I
. B-IU
£ DC-|
. MAJR
.y MM-I

with other equipment.

Sin. OSCILLOSCOPE KIT

Model O-12U

Laborstory quality st utillty oscilioscope price and eate of
ssembly maka this kit o outatsnding value. Verticalirequency
response J¢fs to S Mess., 4 1.5 dB. — 5 dB., senuitivity IC mV.
per em. 3t | ke. Horizonial freauency 1 ¢fs. to over 4C0 k/c.
(£ d8. up 1o 700 ke.). The Heath pstentad sweep circuit
funculons lrom 10 c/a. to 500 ke in five ranges giving five
times the uiusl sweeo of other 1copes. In sadition it has
oxcecdingly short re-trace snd rlze timaes and electronically
suabilised power tupply. included is 8 40-page

Instruction Hmuub.?..,...... .............. D: £34'1 5'0

ELECTRONIC SWITCH KIT
{Oscllloscope Trace Doubler)

Model $S-3U

This axtremely uselul, low priced device will axtend the ute

of your single-beam oxcillotcope for duties otherwise only in

the province of the double-beam tube.

In short, st 3 nominal cost, the Heathkit modet S-3U will

give you the advantages of 2 double {or other multiple) beam
‘ticope, while retsining Ml the sdvantages of your present

single-beam instrument,

Hitherto an slectronic switeh of this’ nature, permitting the

gimultanecus observation of two signals on the screen
{ te-bean C.R,T. oscillorcops, has

of s single C. Do £9-18-6

cost nearly as muth as the scope Jtsalf.

RESISTANCE-CAPACITANCE BRIDGE

KIT Model C-3U

Measures aupacity $0oF. 1o 1,000 uF, resistance 10002 10 §
megohms and power Bctor. 5450 v. tant
voltages. Salety switch provided. £7'19'6

TRANSISTOR PORTABLE KIT
Model UXR-|

Pretented In alegznt real hide care with taste-
Wi gold reliei. Can be s1rembied in 4 1o 6
hours and vou have o 1et in the top flight of
the 2033 guines class. Praahigned [F. trans

Tin, x 4un. mghhun sposrer, £15.18.6
AUDIO WATTMETER KIT
continuact S0W wrsermisiont, £13.18.6
HI-FI STEREO AMPLIFIER KIT
Model S$-88

Gives 16 w, output (8 per channel with 0.1
ber tent, distortion st 6 w, per channel).
It has ganped controls, STEREO'MONAURAL
gram, rrpdo 400 1ape recorder inputs And
push=tutton 18'¢ction a1 well a3 many other
first ¢ sty lestures well above its price range.
In fwo-tone grey metal eabiner with 2 goiden
wreound snd fittings. Alo

ultra-linear Du!h-auﬁ output. £25'5'6
Baric sensitviey 10mV, (3mV, svuisble, 20/
axers).

YARIABLE FREQUENCY
OSCILLATOR KIT
Model VF.IU

For all Amateur Bands. 160-10 metres, deal
for Heathkit DX-40U snd  similar  trans-

Priee e wriasiaiivi £10.12.0

DUAL-WAVE TRANSISTOR
RADIO KIT M™Model UIJR-}
This saniitive hesdphone tet is a fine ntro-

duction to electronics tor any
youngster, {(Not Hlustrited) 22.1 6-6

@ Deferred Tarms svailable on all erdere
sbove £10.

DAYSTROM LTD. —

DEPT. W.W.J, GLOUCESTER, ENGLAND
A mambaer of the Daystrom Group. MANUFACTURERS OF THE WORLD’S LARGEST-SELLING ELECTRONIC KIT-SETS
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¢ WATTS STEREO AMPLIFIER
KIT Model $-33

A verntile high-quality  sell-contained
STEREQ/MONAURAL Amplifier with ade-
quate output for o living room—or with
whith to convert a favaurite (monasural)
radiogram into a sterso-radiogram. 3 watu
per channel: 0.3% distortion ag 1.5 wichnl ;
20 dB N.FB. inputs lor Radio (or Tape)
and Gram., Sterso—or Momsural; Ginged

controls, 1 -8.0

Sensitivicy 100 mv.

LTI TR

VALVE VOLTMETER KIT
Model V-TA

The worid's most popular valve woltmeter
with printed circuit and | per ¢ceng. precision
regiteors o enture <onsistent laborstory
periormance, it has 7 voluage uggn measuring
raspecrivaly d.c. wolts to 1.500 and 2.c. to
1,500 r.m..5. and 4.000 pesk to rull. Re-
uvitance messurgmants from 0.1 ohm to
1.000 M ohms with internal battery, D.C.
fnput mpedance ia 11 Magohms and 48
maeaturemant has » centre-zero scale. Com-

plate with tese prods, leads £13 0 0
. .

and standardising battery ...

R.F. PROBE KIT Model 309-CU

This complets probs kit will extend the
frequency range of the ¥-7A Valve Yoltmeter
o 100 Mcfs, and wili enable useful voltage
b {] be obtained

iz eioctanntune G156

~avmin

a superbly designed stereo cabinet kit

—D AYSTROM LTD

DEPT. W.W.3, GLOUCESTER, ENGLAND
A MEMBER OF THE DAYSTROM GROUP MANUFACTURERS OF

AYSTROM

RIS

TN

AMATEUR TRANSMITTER KIT Model

D X-100U
The world’s. most popular ** Ham "
TX Kic
o Complately sell-concained, compact " Ham = Trans.
miteer,

® Bulit-in, highly scable YFO and all Power Suppliss.

o YVI: Carelul design has reduced TVI to & minimum
by we of eMactively icreensd frequency-genaerating
stages and pi tunad circuits at the input and output
of the PA sage, and by 1| chokes and pi network
filtars to all cutiets Irom the cabingt. No fewer than
35 disc ¢eramic. by-pass capacitors halp to schieve
the aexcepcional stability sad high-performance lor
which this Transmitcar is noted.

oThe KTBE high-level snode and screen modulator
teage gives over 100 watts of sudio from less than 1.5
mV, Input.

® Adjuseable drive and clamp control ensure that valves
are only driven suffitiently 1o maintain the required
output.

eKeying on CW It via the VFO and bufer ampllfier
cathodes: the other RF valves are biused beyond cut-
of. Whan rero-beating the TX with incoming ugnals.
the exciter stages only may be run without the final
amplifiar being switched on

® Provition has baen made for remate ¢ontrol operation.
o;IFO slow-motion drive it very smooth and back-lash
rec.

#Covers all Amateur bands uwp to 30 Mc/s, phone or

[ ] 5:;. or Crrsual control, ms.‘ 0-0

MATCHED HI-FI STEREO KIT

4-specd Transcription Record Player
Model RP-IU w13 10

0
& w, Hi-Fi Amplifiar, Model $-3) ... EIl 8 0
Twin Stareo Speaker Systerms Model $SU-1 ... Q20 Il 0
Total cont if purchased separately... .44 9 0

YOURS for £42/10% il alt ordercd together or L8j0%
depotit and 9 monthly payments of 4/}~ Pederwal
speaker lags CX/E4/- optional extra,

GLOUCESTER

Spechlly devetaped 1o meet the varying needs of different
homes. It will house Tape Deck andjor Record Player,
E.M. Tuner and Sterco Amplifier. In addition for the
conveniance of those to whom ipace is an overriding
consideration, it is poinble to houte ipeaker systems
at each end, For this purpote » loudspeaker kit, com.
prising two 4in, plus Bin_ speskaer systems. balance unit.
speaker grille. ¢utung tamplate, padsaw and mounting
details i alzo avmisble. Neutral hardwoods have care-
fully bewn selected 10 that the finished product can be
stalned and polithed to Individual chojce. are is 1torage
space for records, &k¢,, alto for power amplifiers,

Mk, | for Tape Deck ar Record Player ......... €15 18 &

Mik. U1 for both T/D and R{P (4 B I

MarcH, 1960
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TRANSCRIPTION RECORD
PLAYER Model RP-1U

With 41peed A.C. motor unit and Stereo
phani¢ Pick-up completely ssiembled on
plinth,

High performance ot few cost.

This attracdve Transcription Record Player
incorporates many new features which
make it suitable for all types of recordings on
discs, it has the new Collaro RP.S94 unic
with tha Ranette Stereo Pick.-up and gives
exceliant rasuits on stereo or mano (33, 45

LP. or 78 ¢.p.m.) £12.10.0

grumophona records.

i

LT

TRANSMITTER KIT
Model DX-40U
Covers all amateur bands irom 80 to 10
matres. Power input 75 watts C.W, 60 watey

peak controlled carrier phone. Output
40 watts to serisl. Provision for V.F.O,

Filters minimi gl £29.10.0

lerence.
AUDIO VALVE
MILLIVOLTMETER KIT

Model AY-JU. ImV¥ to J00V “
ﬂ.oc. 10 ¢fs to 4& h:jo.. £1 3.1 8.6

“HAM"

*

Our Technical Conaultation and  Service
Depsrtments are always ready 10 help in
the unlikely event ol your experiencing any
difficuley.

R SRR

[
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COTSWOLD SPEAKER
SYSTEM KIT

This acoustically derigned enclosure measures
26 % 23 % t54in, and houses a special 12in, bass
spaaker with Un. speech coll, elfiptical middle
speaker together with a pressurs unit to cover
the full frequency range of 30-20,000 c¢jfs, hs
polar distribution makes it Ideal for really
Hi-Fi Sterso. Delivered complete with
speakers, cross-over unh, level control
Tyzan gritle cloth, e1c, Left **in the white ™
for finish to personal taste, all parts are pre

cut and drilled for ease of £1 9-18'6

sssembly,

T e

STEREO-HEAD BOOSTER KIT
Model USP-I
Hi-Fi Stereo Pre-Amplifier for law-output

Hi-Fi P Input 2 mV. to 20 m¥Y, Qutput
sdjustable from 20 mY, to 2 V. 40-20,000 c/s,

WiIReLESS WORILD

(I

(I

HI-FI F.M. TUNER

Tuning range B8-108 Mcfs. Fiywheel tuning. Actractive
Plasgic Frent Pane! in two-tond grey with golden trim,
surround and motif. Thermometer type virval tuning
indicator, Pre-sligned LF, tramformers (etiminates
adjustment), Three LF, Stages, Wide-band low diy
tortion. Ratio Detector., Completa R.F, Unit, wired,
terted and pre-aligned (ready lor mounting ta chassis),
Printed Clrcuit for LF. Amplifiers and Ratio Detector,
for ex1e of assembly. No alignment neceissry after assem.
bfing., Built-in power supply, Outout 1ockets for stereo-
. phanic adaptor (for tereo trangmusion when ladble).
TUNER UNIT Model FMT-4U {incl. 1844 PT) £ 2 0
with 10.7 Mcfs. I.F, output.
ILF, AMPLIFIER Model FMA-4U compiete
with case and valves ......

.40 1o 6

Sold separately oy .o Total... €13 12 &

—% FREE ON REQUEST *.
A copy of our (Eritish) Heathklht Catalogue. Pricen
Includa free delivery in UK, .

(AR AR e

AUDIO SIGNAL GENERATOR KIT
Model AG-9V
10 ¢js. to 100 Kejs., switch selected, Distortlon lesa than

CAPACITANCE METER KIT
Model CM-1U

This Direct-Reading Capacitance Meter it a

very low priced, dme-ssving  Instrument
which is 30 useful that it should be part of
thy genersl equipment of every elecironic
labaratory and production line. Easily buil
in a2 few hours., 0-100 uuF, O-I.d upf,
0-0.04 uF, 0-0.1 uF. The meter has 4in,
scale and can be used by an unskilied cperator

azer a lew mingtes' instrue- £1 4.1 0-0

won,

i ;¥ \

SPEAKER SYSTEM KIT
Model SSU-I

Ducted-port bass reflex cabinet, **in the
white.'* Frequency response to 40-16.000 cfx.
Power rating 15 watts.  Matched spesker
units Bin, high Nux {12,000 lines) with hyper.
bolic cons and 4in. wide angle dispersion

£10.5.6

HIEFI

ry

o ——— ——— — — — — T c—— A —— — ——

wwi |

Also suitable as low-nolse R.C.-Coupled 0.1%. [0+, sine wave cutput metered £19 3 o
high-gain monaural ampli- £5 19.6 ba volts and d8's.... - e type for higher frequenches.
fier . . ® Defarred Tarms availabie on orders over £10e  With legs CHIfING. ..
Plecse tick the items dn which you are interesied ond we will send you fl detans. _1
I <
| | 5-88 Hi-Fi Stereo Amplifier Kit : 'iﬂ,-l | Dual-Wave Transistor Radio Kie
| | 53 & Watts Starco Amphher Kit 1’83 | Elactronic Switch Kit
| UXR-I “Transistor Portabla Kit I [305.CU | RF. Probe Kit
I 1 DX 30U | ** Ham ** Tranimliter KIE 1L {DXA0U | Amateur Transmitter Kit
1 o120 Sin. Oscitioscope Kit | = Matched Hi-Fi Sterec Kit
| V-TA Valve Yoltmeter Kt 1L | RN Transcription Record Pluyel_
I $SU-t Hi-Fi Speaker Systam Kht - Gloutester Stareo Cabines Kit
| AG-9 | Audio Signal Generator Kit - Cotiwold Speaker System Kit
| (= ResimanceCapacitsnce Bridge Kt || G HIF F., Tuner
| YF-IU Ilrhb'o frequancy Oacillator Kie ; | emilP _' o Capacitance Meter Kit
| USP-f Sterec-Head Bocster Kit | MA.12 12 w. Monaural Amplifier Kit
: UsC-1 | Sterec Contrel Amplifier it : { MM Multi-range Meter Kit
i | 051 {73in. Servica Oscilloscope Kit — Tape Dack  Package deals
i 81U | Batun Coil Unlt Kit | Aw.w Audie Wattmeter Kio
Solli - — i R TN e g
I DC.t Decade Capaclior Unit Ki I AVIYU Auvdla Valve Milllvalemerar Kit
|
I NAME ADDRESS B
| (in CAPITAL letters please) . o -

———

THE WORLD'S LARGEST-SELLING ELECTRONIC KIT-SETS

—DAYSTROM LTD. ————

DEPT. W.W.1, GLOUCESTER, ENGLAND
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Fust think!

How things have changed!
Yesterday’s precision measuring
instruments gave you much
more precision than you
generally needed and cost you
so much more. But today

Nash & Thompson have
overcome your problem with
NASHTONS—the tailor-made
precision measuring instruments
that fit your nceds like a glove,
ard cost you so much less.

Now you can buy the way
you've always wanted to—the
NASHTON way.

-)

Write or Telephone for full NASHTON specifications-to . . . .
R o e s T T W S W T T T R W [ M S T e R L T TR
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NASHTON

Flash Taster
300 -2000V A.C.
£a6.0.0

D.C. Stabiliscd. Supply
1-13V § amp.

Chmmater
100 - 50,000M2
£sa.50.0

g
5

R.C.C. Bridge
s pf-v/ 50 - s00 MO Sensitive Vaive Voltinetar
£30.0.0 3mV- 300V,

40 cls-800 kcle

£49.50.0

FASHTON/

precision measuring eqiapment
means accurate economic buying

These six models are a selection from the wide range of
NASHTON miniaturized clectronic test instruments available
for immedlate delivery. Designed by Nash & Thompson
to meet your everyday nceds accurately, efficlently and
economically, NASHTON units are compact, modern, stream-
lined, casy to read and operate. NASHTON give you what
you need most — functional efficiency, not frills.

Others in the range include the A.C./D.C. Valve Voltmeter,
Universal D.C. Meter, L.F. Quadrature Oscillator, 0.5 Amp.
Stabilised D.C. Power Supply, Transistor Tester, Shorted
Tura Detector, Digltal Read-Out Meter, Preferred Value
Resistance and Capacitance Boxes.

Nash and Thompson ..

D.C. Vaive Valtmeter
0.5 = 1000 vails

0.08 = foodAd

£58.50.0

HOOK RISE, TOLWORTH, SURBITON, SURREY Tel. ELMbridge 5252
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Four first-class

performers

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

MODEL 1065 ' MODEL 1058
PULSE | FOR THE TV &
OSCILLOGRAPH | RADIO ENGINEER

Tube. single-beam. P.D.A. .'T' Tube: single-beam
Bandwidi: dc. 1o 15 Mes B8 Bandwidih: d. 10

(—30%). I 6 Mc/s (—S507%).
Sensitivity; 250 m¥/cm, Sensitivity; 250 mV/iem.
Overshoot; less than 3%, Time- Base: iniggered or

repetitive, over range
30 cm/sec to 1.5 cmusec,
Special facilities for

Timc-base: Lriggered or
repetilive over range
40 cmysec 1@ § emipsec.

I
X Amplifier: guain §, 8 triggering from TV line or
continuously variable. P Frame pulses on IV.D.ALP.
Time-base delay: compositc video wavelorm.
2 ranges, continuously ‘?ﬂ X Amplifier: gain §,
variable, ! continuously variable.
Calibration: volage and Calibration: time and vollage
time, by calibrated shifis B8 calibration facHities.

Probe: 1.5 M2, 12 pF \i

MODEL 1049
i MODEL103 5 MK Ili

INDUSTRIAL
DOUBLE-BEAM GENERAL PURPOSE
OSCILLOGRAPH D‘:é’::-_:;“‘“
Y Amplificr: Al: de. 0 b ° GRAPH
200 kes (—30%) at r;_‘ Y Amplificrs: AL: S ¢s to
gain 900: A2:d.c. 10 i $ Mc/s (—3074), Maximum
400 ke/s (—30%%) at Ly gain 3,000. A2: 5¢cst0
gain 30. e 250 ke’s (—30%) at galn 30,
Timec-Base: repetitive [ with trace Inversion facility.
or triggered In 18 ranges, i'f:ll Time-base: repetltive or
down to 1.5 sec/sweep. teiggered in 9 sweep ranges
Intensity modulatian: from 100 mscc to 10 usec.
three modes Including Time-base delay and pulse
?:li':t bright-up. 3 ?iihtq;;::ciligta;

alion: Ume an mp. - gain §,
voltage, by calibrated continuously variable,
shifd (X and Y1) and Calibratlon: voltage and
multiplier (¥Y2). thme, by calibrated shifts.

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

COSSORINSTRUMENTS LTD

The tnstrument Comipany of the Cossor Group

COSSOR HOUSE, P.O, BOX 6¢. HIGIHBURY QROVE, LONDON, N.5.

Telephooe CANunbucy 1234 {33 hinert Telcgrama. Cossor, Norphone, Londoa. Cabier) Cosswt, Londoa. Codns w:m'; Second
. ARG
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Transistorized Power Units

HIGHLY STABILIZED OUTPUT
VERY LOW OUTPUT IMPEDANCE
‘ VERY SMALL RIPPLE CONTENT

MODEL 1328 LABORATORY POWER UNIT

Modcl 1328 provides a conlinuously variable output monitored by two
front«panel, mirror-scale, voltage and curtent meters. It is eminently suit-
able for use in the design stage of transistor circuits where a power supply
of high purity is essentlal,

Output: 0-30V at |A,

MODELS 1326 & 1329 LOW VOLTAGE POWER UNITS

The 6V Transistorized Power Unit Model 1326 is an 1deal supply for transistor d.c.
amplificrs, transistor pulsg-technique circuits and filaments of thermionic valve
amplifiers, particularly in low-leve] microphone stages.

MODEL 1326 MODEL 1329
Output: 6§V st 0-2A. Output Yoltage - Continuously variable 5Y-10V.
Output Current; 0-1A in range $V-9V
0-0.5A a1 10V.

(chassis mounting)

MODEL 1327 BATTERY ELIMINATOR

The Battery Eliminator Model 1327 has been designed primarily to power the
Cossor Pre-amplifiers, Models 1430, 1434 and 1440, but Tt can be used In many
other applications requiring a posver unit to provide high and low tension supplies.

L.T. Supply: Output 6V-6.5V at 1.TA.
H.T. Supply;: Ouiput 120V at 15mA,

Please send for the latest Cossor Catalogue or ask for a representative
to call and discuss your special requirements.

COSSQR INSTRUMENTS LTD

The Insirument Company of the Cossor Group

COSSOR HOUSE, P.O. BOX &4, HIGHBURY GROVE, LONDON, NS.

Tewpbone: CANoabury 12)4 ()] tines), Tekgrami: Cossor. Norphoae, Loadoa. Cabien. Cossor. Loadon. Codes: D«mhy'uAS;mmli'
TAS;CLI
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brings you high frequency

The need for the new technique

Demands for devices which will operate at higher and higher
frequencies have been made ever since the transistor was
first introduced.

So far as the normal p-n-p germanium alloy transistor is
concerned, the OC44 with its average frequency cut-off of
15 Mc/s probably represents the upper limit of frequency
attainable in quantity production. A major factor limiting
the high frequency performance is the transit time of the
minority carriers between the emitter and collector junctions.
It is possible, by adding an ** accelerating " or “ drift ™ field to
the OC44, to increase its high frequency performance by a
factor of about 2 or 3, but the thickness of the basc layer
prevents a more fundamental reduction in transit time.

Using the alloy diffuslon technique t is possiblc to make
on a large scale, transistors with a basc of only a few microns
thickness and with a correspondingly high frequency perform-
ance. The diffusion produces a dnft field which also con-
tributes to the favourable high frequency characteristics.

The new technique in practice

The alloy diffused transistor is built up on a wafer of p-type
germanjum which forms the collector, Two metal pellets for
the base (B) and cmitter (E) are placed close together on onc
side of the wafer. Pellet B contains only n-type impuritics,
while pellet E contains both n and p types,
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When this assembly is heated to an appropriate temperature
in a gaseous atmosphese, germanium dissolves into the metal
pellets until saturation is reached.

If the temperature is maintained, the impurities in the
pellets B and E diffuse into the germanium wafer.

However, the p-type impurities in pelict E diffuse very
siowly and they penetrate only a negligible distance into the

wafer,
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On the other hand, the n-type impurities in both pellets E
and B have a fast speed of diffusion. These pencirate the
wafer and form an n-type layer, and since diffusion also takes
place via the gascous atmosphere the layer extends to the
exposed surface of the germanium between the two pellets.

The diffused n layer forms the base of the transistor, which
by specialised manufacturing techniques can be controlled to
a thickness of only 5 microns. The concentration of im-
purities in this layer is graduated bétweea the emitter and
collector junctions, and it is this gradient that produces the
*accelerating ™' ficld.

When the assembly Is cooled, a layer of germanium
recrystailises from the pellets as with normal alloy techniques.

The recrystallised layer beneath pellet E is p-type as the

p-type element choscn has a greater solubility in the re-
crystallised germanium than the n-type impurity which is also
present in this pellet. The p-type material forms a p-n-p
junction with the diffused n-type layer and the original
p-type collector wafer.
The recrystallised layer under pelict B is n-type, and forms an
n-n (non-rectifying) junction with the n-type base layer which
cxtends from the p-n-p junction between emitier and collector,
Pellet B is thus used for making the ohmic contact to the
extremely thin base.

After eiching away the base layer where It is not part of the
junction and where it does not form the ohmic contact with
the base pellet, the assembly is ready for final processing and
encapsulation.
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Diffusion Technique

transistors at economic prices

One of the most important recent advances in transistor techrology

1is the alloy diﬁ'uéion'technjque used by Mullard. This technique not only provides
transistors with uniform high frequency characteristics —it provides a method

of producing transistors at prices economic to the user.

Abridged Data

P-N-P Germanium alloy- diffused
transistor suitable for use as mixer-
oscillator in short wave receivers and
as i.f. amplifier in f.m. and a.m./f.m.
recetvers.

NEW
Mullard

{1 MmN ., B e T oo TS vos. 40 MC/S

f) aVErage .covvvverensomrens reee 70 Mefs
Wik MIARs i53i6gia 55 2o s iges R OAYA h" h f e |
e MAX: ,oveiverenons e .. 10mA J Ig requency

Typical Operating
Conditions

ch. O LRE PP Y P -6.0V
[ 5 90 CBo0 O . anos BB 1.0-mA

Ideal unilateralised power gain at
=07 Mc/s. % i.,uurervegarose 32D

range

MULLARD LIMITED - SEMICONDUCTOR DIVISION Mul lard |

- ¢
MULLARD HOUSE + TORRINGTON PLACE - LONDON . W.C.1
TELEPHONE: LANGHAM 6633

industrial
gamiconductorsg

@ MIS 1 a
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Mﬂqg from 7'5 Mcis to 230 Mc/s
>

TYPE S;G.63A FM/AM SIGNAL GENERATOR

Here, within this one modestly priced instrument, are the essential
facilitics and the csscatial accuracy demanded for servicing radio and
television receivers on bands I, Il and 111. The S.G.63A provides:

@ Frequen¢y range 7.5 M¢/s to | ® F.M. at 1,000 ¢j3 fixed 4 225
139 Mcys. | kejs and 4= 75 kays,

@ Crystal Calibrator checks at 5 | ® Wide deviation at line frequen-
Mc;s points (accuracy + 0.034). | cy varlable 0 to 4 200 kes.

® AM. at 1,000 ¢/s fixed 309,

Full sechnica’ detaals in Leafler W61 auaiiable on request.

NETT PRICE IN U.K, £90

THIS INSTRUMENT IS ALSO
AVAILABLE WITH OUTPUT

IMPEDANCE OF 50 OHMS — to be sure!

. |NSTRUMENTS DIVISION —_— -
ROEBUCK AOQAD + MAINALRT « IWFORD * (336X TELEPHONE | MAINALAT 4464 GD 87
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CE[ES"ON MODEL G44/1300

FULL
WIDTH
STEREOPHONIC

« LOUDSPEAKER SYSTEM

The complete answer to the demand for a reasonably priced high quality speaker system
for the reproduction of stercophonic recordings in the home.
Utilising two very small pressure type direct radiator units for the higher
frequencies and two 12in. reproducers for the lower, the equipment covers a response which is

substantially level from 35-15,000 c/s. with true stereophonic effect.

HIGH-NOTE PRESSURE TYPE UNITS
Designed and devcloped in CELESTION Laboratories this class of unit has been

The price for two MHF.1200 manufactured for speccial purposcs over the past five years. A pew unit, Mode! HF.1300,

has been introduced for the new sterecophonic system and its smooth response and

and two G.44 units, complete me dispersion ensure an cxceptionally high standard of reproduction of the higher
ucncics.

with encloture detalls |
LOW-NOTE REPRODUCER G—44

This new 12In. Loudspeaker has been designed specially to work in conjunction with the
HF.1300. A skilfully balanced voice coil and cone assembly with correct cone cdge

£1 8 '1 0 . 0 termination result i a level and clean low frequency response.
DL L] COMPLETE SYSTEM

The system uses only one enclosure, 15in. high x 42in. wide x 18in. decp, having
central dividing partuition with one G.44 unit mounted at each end. The enclosure
should then be positioned ncar the centre and against onc wall so that the speakers
are fucing outwards and are about.2ft. éin. (fom the floor.

The two HF.1300 units should then be placed ncar the corners of the room, ope on
cach side of the enclosure and approximately 4 fect above the floor. The width of sound
will very ncarly correspond to the distance between these two units, No elaborate
cross-over networks are required and the system is completed by a 12 Mfd. capacitor
P In series with cach high note unit

» Designed and developed by CE lESIION

Celestion Ltd., THAMES DITTON - SURREY

Telephone : EMBerbrook 3402J6

T
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SERVO SYSTEMS DEMONSTRATION UNIT

A new addition to the comprehensive range of training equipment
produced by PHILCO whose products have been adopted by training
establishments throughout the world.

This versatile sel can be used at all levels of instruction in servo mechanisms
for both qualitative and quantitative approaches to the subject, ranging
from simple disconiinuous systems through proportional and speed control
to analoque computing functions. All the servo components characteristics, even
to backlash and shaft whip, may be varied and their effects studied.

The system is self contained, HT, regulated HT, LT, 26v DC and 400 ¢/s
supplies are provided so that only a mains connection is required. Many
accessories are available including a low cost pen recorder specially
designed for instructional use.

Write for full details of this and other items in the range (from components
lo. microwave lraining aids) to:—

: PRILCO INTERNATIONAL LTD.,
PHILCO % 135, SOUTH STREET.
=7 BISHOPS STORTFORD,
HERTS..

ttronlc Trainlng Equipment
e L Telephone: Bishop’s Stortford 971,
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_—
THE /l /
MOST
VERSATILE HORIZONTAL

|
@ ONE DOWNLEAD. lNDOOR
@ AROTATABLE 340 deg. AER'AL 5 /

@ TILTABLE 100 deg.

® HORIZONTAL OR VERTICAL AT YET ‘.Tb?"e
PRODUCED

@ FULLY ASSEMBLED/.COMPLETE WITH
MAST.

@ ELEMENTS “ CLICK " INTO POSITION

@ NO “COMBINER™ REQUIRED. @ THE CONSTAUCTION ALLOWS THE ARRAY TO BE
ACCURATELY POSITIONED FOR MAXIMUM RECEPTION.

@ OFTEN WORTH 2 or MORE EXTRA PARASITIC ELEMENTS.
@ HIGH GAIN ON BAND Il

REGISTERED @ BAND | EQUAL TO ORDINARY LOFT,

TELECRAFT LIMITED
Quadrant Works, Waortley Road, Croydon, Surrey
Telephone: Thornton Heath 1191,2/3

Depots ot ;: Newcastle-on-Tyne * Doncoster - Sheffield
TRADE MARK Birmingham - Southampton

@ RESONATES ON BOTH BANDS.

@ OVERALL HEIGHT LESS THAN SFT.
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A _higher standard of

listening enjoyment and

satisfaction in the home

AR A RN

| §
’I.i

b i eS ’

ELECTROSTATIC
LOUDSPEAKER

The Quad Electrostatic Loudspeaker is cssentially
an Instrument designed for the home® of the
music-lover with every emphasls towards the natural
quality desirable for scrious listening 1o 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 volumc lcvel similar to that

&
,5,- m Wé’ cxperienced in the concert hall.
Wm w m  Increasingly used in 3tudios, wonitor roomrs and wherever

standards bave fo be sel—and maintained.

(N4 9
Wm& Jm Scnd a postcard marked W.W. for illustrated bookler.

ACOUSTICAL MANUFACTURING COMPANY LTD.. HUNTINGDON. HUNTS.  Hunsingdon 361

=
=
3
=4
=
=
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a firm on

complex connection

From their wide selection of plugs and
sockets, MODAC offer a standard
range of rectangular and circular
miniature connecters, to which is soon
to be added a sub-miniature range
with combinations of 10,

16, 28 and 3 conlacts.

The mwin lcature of this advanced design
is the Independcntly sprung, multi-point
contact which provides self-clcaning,

low contact resistance and Is ideal

under conditions of vibration.

MODAC is equipped for the design
of connectors 1o customers’
specifications and to supply any of
their range as cable assemblics.

They are more than willing-
at any time—to come

1o grips with your
general wiring problems.

Modac miniature and sub-miniature connectors

*Modac' is 8 Regisiered Trade Mark

for further information and a copy of the *Modac'
catalogice, please contact:

Wiring & Connectors Division
THE PLESSEY COMPANY (HAITED

Cheney Manor - Swindon - Willshre - Swirdon 6259

N

Agents for British Commonwealth Countries: Plessey International Limlted - Iiford * Essex * ilford 3040 [ -
@ MAL ]
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®et it TAPED |

= L0 perfection
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Mastertape

AT0 COiMNBADON

Aimsls O Tmg 18t cEQUP

RICONIODTNG €

MS$S RECORDING COMPANY LIMITED, COLNBROOX, BUCKS TEL. COLNBROOK 2431
MS$SS SHOWROCM AND STUDIO: 21 BLOOMSBURY STREET. LONDON Wi




MARCH, 1960 WIRELESS WORLD 23

O W /s 1000/s MSxp 200efs MoOcks @)y 300 & T 0 ¥iken bjags IMefs MBopy dlepn $eps 87 8 % MOEch SR DR
-l | =l L i
- i
ot I = > ]
- — o 3
o LIS |
q ' 11l
. i — 111
AXIOM 300 tg Mounted on Infrete Balle. Anechon Conditions
O/ ¥ W0c/s V30c/y J00c/s J00cjy 00c/s MO0 & 7 B 9 WMeh 08Eos Mess Mg Mess S 67 0 9 IORcH Wilefy I0We/y
=2 1 ! )| 1 ||
o Ir Il I b
- =a L e o L 11
H i 1 L
) 1 e 2 1 \
AXIOM 110 g Mounted on Infiuie Bafly. Angchoic Conditions
i Onfs $x )y 100c/)  E30c/s M00e/r MOOk/s o00/s 300 4 7 09 e 0.5Keh IMes K/ o SRehy 47 B % 10Ky USKen M4y
3 i T
s o
:
F 4
AXIETTE & Mounted on Infinfte BaMie, Anechoic Conditions

In every sense the Greatest Range
of High Fidelity Loudspeakers

The range of GOODMANS High Fidclity loudspeakers is the
largest in Europe. Apart from eight full range units, there
is a total of thirty-scven multiple loudspeaker combinations
available. This diversity of choice enables fulfilment of
every individual preference in all price brackets.

AXIOM 300
The most advanced 12” twin-cone
High Fidellty loudspeaker yet produced.
Frequency Range: 30 ¢/s — 16,000
¢/s. Fundamental Resonance : 3§ c/s.
Maximum Power Handling Capacity :
15 Waus (Britlsh Rating); 30 Waus
{American Rating). Flux Density 14,000
gauss. Voice Coil Diameter: 147
Impedance : 15 ohms. Total Flux :
158,000 Maxweclls.

Price £11. 5. 9,

AXIOM 110

A ncw 107 full range High FEidclity
loudspcaker which is idea! for all
domestic  stercophonic or  morophonic
installations.  Frequency Range : 40-
15,000 ¢/s. Fundamental Resonance :
45 cfs. Maximum Power Handling
Capacity : 10 Wauts (British Rating) ;
20 Waits (American Rating).  Flux
Density : 12,000 gauss.  Voice Coil
Diameter : 17, Impedance : 15 ohms
at 400 c/s.

Price £5. 0. O. (Inc. P.T)

AXIETTE

An 8” full range unit cmpioying a single
diaphragm of unique design. Frequency
Range: 40c¢/s — 15,000 ¢/s. Funda-
mental Resonance : 65¢/s. Maximum
Power Handling Capacity : 6 Waus
(British Rating) ; 12 Waus (Amcrican
Rating). Flux Density : 15,000 gauss.
Voice Coil Diamcter : 1”7, Impedance :
3 or 15 ohms. Total Flux: 58,500
Maxwells,

Price £6. 12. 1. (lnc. P.T)

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

LALAE N | p R

GOODNMANS § Picase serd copy of High Fidelity Manual |
P Name oo :
GOODMANS INDUSTRIES LTD., Axiom Works, Wembley. Middx., Eng Address . |
Tel. : WEMbley 1200 (8 lines) Grams : Goodaxiom, Wembley, England |
Distributors in el countries | |
CANADA—A. C. Simmonds & Sons Lid., 100 Meron Swreet, Toronto, 7. ] cuww |
US.A —Rockbar Corporstion, 650 Halstead Avenwe, Mamaroaeck. NY,

Europe’s largest manufactyrens and the World's largest cxporters of High Fidelity Loudspeakers.

B e o s i e R
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riis NEW MILLIVOLTMETER

MILLIVOLTMETER TYPE 264 is intended to

L}
has OUtStandmg measure alternating voltages from 300 microvolts to

features 100 voits in the frequency range 20 c/s to 10 Mc/s.
SR It consists essentially of a negative feed-back wide-

@ 300:V to 100V in 8 ranges band- amplifier terminated in a rectifier circuit and

@ Evkisehiy Range indicatring meter. The input is taken either to a
u

20cs—10Me/s high-impedance low=capacity probe or to a 75 ohm

input socket on the front panel which allows a

@ Accuracy + 3% of actual
direct connection to be made to the amplifier when

rcading
required. As a low-impedance output from the

IMMEDIATE DELIVERY amplifier is also available on the front panel, the

instrument may be used as a wide-band amplifier;
the gain then being adjusted by means of the meter

multiplier switch.

AIRMEC LIMITED -+ HIGH WYCOMBE * BUCKINGHAMSHIRE - ENGLAND
Telephone : High Wycombe 2501-7. Cables : Afrmee, High Wycpmbe.
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well connected with...

Superspecdl

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 160 years experi-
ence In non-ferrous metals and an incom-
parable record in research and development,

SUPERSPEED CORED SOLDER
for normal eleétrical assembly work

SUPERSPEED ‘XX' CORED SOLDER
speclally developed to solder tarnished, plated, and/or
oxidised surfaces easily

_ ENTHOVEN

PRODUCTS

ENTHOYEN SOLDERS LIMITED
Bales Oftice & Works; Upper Ordnance Whar!, Rotherhithe
Stroot, London, 8.E.16. Telephone: BERmondsey 2014

Head Office 1 Dominion Buildings, South Place, London, E.CL.
Telephone : MONarch 0391
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—for Industrial Research

A new simultaneous
dual-channel

tape recorder
Series 3C/FN

THE Ferrograph Series 3C/FN, illustrated
here, is a simultaneous dual-channe! instru-
ment, using staggered heads, which offers
special facilitics to those cngaged in medical,
aeronautical and other scientific research.
Besides the normal ability to record simul-
taneously time pulses on one track and
intelligence on the other, it becomes immedi-
ately obvious that many forms of comparative
measurcment, stereophonic sound, or indecd,
any two activitics capable of being trans-
lated into electrical phenomena (within its

frequency and phase shift limitations) can be
recorded simultaneously and replayed when
required. Thus, the scope of such an instru-
ment, when used for Rescarch purposes, is
almost unlimited.

Our wide experience in the design, manu-
facture and application of high precision
magnetic tape recording equipment in Industry
will be made frecly available to you on
request,

MARCH, 1960

e luconparatle B €ITO grapz

BRITISH FERROGRAPH RECORDER C€O. LTD. 131 Sloane Street, London, SWI. Tel:
A Subssdsery of Ferrograph Campony Lid

SLOane 2214/5 & 1510
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QUIET

AS A
MOUSE!
OUR FORCED
AIR-COOLED

K 350
A TWO RESONATOR
OSCILLATOR KLYSTRON

Speclally designed for low noise ¢haracteristics, the K350 is just one of the
large range of Klystrons manufactured by the English Electric Valve Co. Ltd.
It operates in the 8500-10000 Mc/s range and bhas mechanical tuning.
For data and information concerning any of our wide range of thermionio

tubes for industry, write to the Company

{ 'ENGLISH ELECTRIC’

AGENTS THROUGHOUT THE WORLD

Chelmsford, England
Telephone: Chelmsford 3491

EXGUISH ELECTRIC VALVE 0. tr0. (D)

APl 4l
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ING EQUIPME A

ﬁ@%ag

Fully Transistorized

QWWW@EIA&A
- for less than £300
and ime meadurereny o lhe bargain!

c
- A D EE EE AR A T wm e e e e s e e o e en e e e e e e

VENNER ELECTRONICB LIMITED, Kingston By-Pass, New Malden, Surrey - MALden 24412
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FOR
MEASUREMENT

OF TIME
AND VOLTAGE
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{Un contemporary radios and radiograms

| pOEE—Ty

II}EE}MIHRIHHHWW

Model PKG5 Radio-
gram, in  natural
sycamore

Model Atelier |, Table radios
gram, with two LI Loudspeakers for
monophonic or stereophonic repro-
duction of radio and record.

TYLED in beauty to delight your eyes

Model Acelier 1, in and ears.

sycamore and white - g 3 ]

Providing the most critical listener with concert-
hall mono or stereophonic reproduction of radio
and record in the comfort of his own home, in
Loudspeaker LI, match- cabinets of undating charm and beauty . . . a range
e of moderately priced radio receivers and radio-
grams that will satisfy the taste of the most
fastidious, inkeeping with modern furnishing trends.

T

IIIIIllll|IIIII“|"m|m""|||||||

0 fModet  SK5  Table

Radiogram, in syca-
more and white with

| plastic lid
- ] ‘Available from leading Departmental Stores and Radio Dealers
- Sole Concessionnaires for United Kingdom

voset 1 T, WINTER  TRADING CO. LTD.

ised Battery Porcable 95/99 Ladbroke Grove, London, W.II.
Radiogram Teleptone: Park 1341 (10 lines)

T 0 O B
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Those who know
INSISL ON . . .

TRADE MARK

recording tape

WORLD'S LARGEST SALES OF MAGNETIC TAPE
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Plessey
‘ PUSH BUTTON
& PIANO KEY SWITCHES

A whole range of PB and PK switches is provided by Plesscy to mect the
contemporary requlrement in TV, radio and audlo equipment design. And
whether you plan to employ the onc or the other, you will find a suitable
Plesscy switch with the shape of key or button you prefeg— in the colour
of your choice.

By the usc of Plessey switches you can give your equipment the advantage
of self<cleaning, positive contact switching with low contact resistance. All
Plessey switches are frec from electrical noise, due to their unique * Wedgelock *
riveted construction—which represents a great advance over conventional
eyeleted methods. Standard or printed circuit contacts.

MINIATURE PIANO KEY SWITCHES

Among the many universally employed ranges of Plessey switches
is fecatured a miniature piano key scries, available with either
standard or printed circuit contacts.

ke
* May we suggest that you lalk to a
Plessey Technical Repiesentative about
Your switch requirements.
d

THE PLESSEY COMPANY LIMITED
New Lane - Havant - Hants [ P]esseYJ

Telephone: Havunt 170}

Overseas Sales Organilsaiion; Plessey Internationsl Limited - [iford - Eswex - Telephone: [Word 3040

| @HI
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The practical application of imaginative thinking, ,
based on tested principies, has produced, In

Winston Electronic Equipment, a range of
Instruments that matches the rapid advance of o
Industrial methods. .

Sub-Contract o
Full sub-contract faciliies for the development and o
manufacture of Electronic Equipment and Sheet Metal

Work. Col Winding Facilities, ALD. and ARB. *
Approved.

&« ¢ B & % F a5 e 0o 8 8 & p e o

L. BAND SIGNAL
GENERATOR

Frequancy Range 000-
2100 Mc/s in one band;
tingle-dlal control
directly calibratad to

+ 1%.

Frequency Scabilley
warm-up drift < 2% am-
bhent drift ~.003% (1°C.

¢ @ & 9 & & 9

TEMPERATURE
CONTROLLER

The Winston/Unitad Steel
Tempersturs  Controller
provides accurate control
of temperaturer over any
required period snd its ste-
bifity bs such thae it will
hold 3 furnace 8t 3 préaet
wemparature {for exampls)
of § C to within plus or
minus §°C.

e & 8 & & o & B @ 8 6 .0 9 up N » e

IN ADDITION TO THE ITEMS FEATURED
THE WINSTON RANGE OF ELECTRONIC
EQUIPMENT INCLUDES:-

Seml Decade Oscillator | Translient Osclliograph
Capacitor Boxes Helipots
'L °’" Band Spectrum Dials

S Band S Acl:mﬁf Shockley Dlodes
pf\nuy“, Sub-Contract Facllitles

Sheet Metal Work
Standard Metal Cascs

Yalve Voltmeter
Transistor Curve Tracer

Winston

DECADE
RESISTOR
BOXES

SPECIFICATIONS

Range 100 ohms to I'L 1,000 ohmi,
Zero Reslstance 0.006 ohms.
Accuracy

+1%
10°s decade 100 mA.
100°s decade 35 mA.

Maximum Current

1000°s decade 10 mA.
TFerminals Screw type.
Mounting Metal casc and panel.
Finish Blue hammertone case. Black and

silver photoetched panel,

PRICE £13.13.0

‘e 8 & & @0 & ¢ 8 & 9 4 e 8 & o

L )

X-BAND SPECTRUM

ANALYSER

Frequenc coverage
8.,600/10, Mcls.
Absolute Frequency

Measupement £ 1 Mcjs.
Ralative Frequancy Meas-
urement 4 290 Nchs.
Senuitivity minus BS db
relativa to | mW ac the
input.

BECKMAN BERKELEY
frequency and
timing instruments.

Frequency rangs of | Mc
or 10 Mc/s with extansion
facilicies o 110 Mc/s, 220
Mc/s, 1000 Mc/s and
15,000 Mc/s.

Write for full partlculars of facllitles avallable and
catalogue of Instruments and Electronics, to:—

ELECTRONICS LIMITED

INSTRUMENTS — COMPONENTS — PRODUGTION FAGILITIES
GOVETT AVENUE, SHEPPERTON, MIDDX.

Telophone: Walton-on-Thames 26321]5
Telegrams: Winston, Shepperton
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‘; i We have reduced the prices of
; ? E our Micro-alloy Diftused-base (MADT)
H"_;-; and Medium-speed Switching (MSS)
Transistor famllies by more than

one third.

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

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

Senticonductors Limited

CHENEY MANOR - SWINDON - WILTSHIRE

Telephone: Swindon 6421
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Vacuum
Oven

Made In Stainless Steel highly polished
Single or double ended opening

Heated externally or Internally with infra-
red radiation, depending on requirement

Multi-Cam Timer for automatic setting of
sequence operations Press Button Starter

Yacuum to 10 m.m. with required pumping
speeds

» X W Nk X

Internal dimensions as required

(0000000000000 0000000 0
DOUBLE ENDED STAINLESS STEEL VACUUM OVENS

*

Mads throughout in polished stainless ateel

* Single action door openings.

* Rectangular with shelf spacings to suit.

Double ended controle.

Electrical Interlocking of nir inlet and lsolation vaive.
Outer cover hermeticaily sealed.

Temperature range 0%.300°C or equivalent F.

Tamperature controlt

Normal +7§°C.

Special £1°C.

Internal spacing T x & & 18in. (can be altersd to special
fequiremaents).

¢ Yacuum range:
To 104 mm.

* Respective vacuum gauges incorporated.

* Automatic alr inlet valye on backing pump.
¢ visual Indicators and fuses on sll ewitches.

* Flanged for fitting into dry box.

We detign ond manufécture Ovens to customers’ tpeciol requirements.
Should you hove any problems in thils ficld, our Technica! Deportment is
olways willing to heip you solve them.

Yocuum Ovens with temperatures of up to 600°C ore aiso manuloctured
Oy us on rimilar lines but with Sectional Heotng ond Woater Cooled
s

Giove Boxe: supplicd with ovens o required.

OVEN: Vac. Range 10-4
Temp. Control &+ T4*0

APOVE OVEN: Vac. Range .02 mm.
Tamp. Control = 10

W%, VACWELL ENGINEERING CO. LTD.

WILLOW LANE, MITCHAM, SURREY
Phone: MiTcham 8211 (3 lines)

* 3
%, co v
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hats off to

/

/(‘j SILICON
o

/ RECTIFIERS

First again!

complete range of 1 ¥ PE APPROVED
Medium Power Top Haft

RECTIFIERS
m from

"G" Serles Rectifiers, 100 P.lL.LV. to 800 P.1.LV.

which is the range from which 075 AMP AT 25°C — 05 AMP AT 100°C
these Type Approved devices

E.¥. SPECIACATION COMMERCIAL

have heen developed, £QUIVALENTS
offer high temperature operation __€v7030 8G7
—250mA, at 150°C up to 60C P.LV. CV 7029 6G8
—and high voltage operation CVv 7028 4G8
up 10 1000 P.LV. CY. VN 2G8
CvVv 7026 168

—and are available from stock

= COMPONENTS GROUP
[ PleSSQYJ | Semimetals Divislon

The Plessey Company Limited
Woodburcote Way Towcester Northanis
Telephone: Towcester 312

Overseas Sales Organisalion

Plessey International Umited Nford Essex
Telephone: liford 3040
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PORTABLE
LOUD
SPEAKING
EQUIPMENT

Pye Portable Public Address equipment is
transistorised for maximum portability and
minimum current consumption. It is the
perfect answer to all situations where
mobility, temporary usc or lack of power
supplies make It impractical to use more
conventional systems.

Ideal for police, fire scrvices, political
meetings and electioncering vehicles, garden
fetes and sports mecetings, touring coaches
and all types of ships, passenger and frefght
control on railways, building operations
and many others oo numerous to mentioa.
Intrinsically sale versions of this equipment
are svailable which have been certified as
suitablc for use in methane and pentane at-
mospheres by the Ministry of Power and the
Ministry of Labour Factory I[nspeciorste.

WIRELESS WORLD

3 WATTS The Hand Portable Electronic
Mecgaphone welghs only 5 Ib. The transistor
amplifier gives morc than 3 watts output. It
vses standard torch batteries which Jast.
about six months.

The Ponable Electronic Mcegaphone with
adjustable stand and separate microphone
Is suitable for all temporary occasions. It
can be stood, mounted at an angle or easity
carried. It is similar to the Hand Portable
and is completely sclf-contained.

1O WATTS The Portable Transistor Amplifier weighs only 53 1b.
and measurcs 87 x 3§°x 6" It will deliver 10 watts output for a
coansumption of 1.8 amps from a 12 voit battery. It is idcal for usc in
moving vehicles or on sites where a mains supply is not available. A
comprehensive selection of microphoncsand loudspeakers is available,

PYE TELECOMMUNICATIONS LT7D.

NEWMARKET
Telephone: Teversham 3131

ROAD + CAMBRIDGE
Telegrams: Pyetclecom Cambridge
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FEATURING PYE TELECOMMUNICATIONS EQUIPMENT

BT AMOsm TP
TO WA Dyl OF IDwevaLA
Tuerge O
Raded FRLESWONT 1 GuUsive Y
PT8 1LLICORMURCATONS L1D

Ranger ‘450" Radiotelephone Fixed Station
The Pye PTC 8710 Fixed

Station has been designed to provide reliable
communications in the 450—470 Mc/s band.
Both the transmitter and receiver arc fitted
Brief specification: with tcmpcramre-controﬂegl ?lry?(al units

2 to cnsure an cxceedingly high frequency
Trpdy oy Rinihe b 470 fFa stability over a wide temperature range.

R.F. Output:. 5 watts All the materials used have been chosen
Channel Spacing: 50 or 60 K¢/s. to cnsure reliable operation under a wide
Modulation : F.M. range of climatic ¢conditions.

Service: F 3 telephony Additional control equipment is available

for operating the Station at distances of up

Operation: Single or double to 200 feet or, via telephone lincs, over
frequency simplex greater distances.
or duplex. A switchboard Termination Unit is also
Power Supply: 100—150 and available for working the Station into a
200—250 volts manual or automatc telephone switch-
A.C. 40—60 c/s. |

PYE TELECOMMUNICATIONS LIMITED

NEWMARKET ROAD - CAMBRIDGE
Telephone: Teversham 3131 Telegrams : Pyetelecom Cambridge.
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Pye MICROWAVE

Portable
Links

Type PTC M1000

This transportable long-range television link is
suitable for use with 405, 525 or 625 linc systems.
A sub-carricr f.m. music link circuit Is incor-

rated, The normal frequency range is 6575 1o

1425 Mc/s or 5925 10 6425 Mc/s. The RF power
output is onc walt,

The equipment can be operated back-to-back
as a demodulating repeater for short haul multi-
hop links. Dependent on siting, each link is

capable of transmilting over a distance of

50 miles or more.

Transmitter and receiver as well as power sup-
lies and monitor circuits are all contained in
our lightweight luggage-type cases. Parabolic

reflectors are available in 2, 4 and 6 fool

diameters, and all ancillary equipment can also
be supplied.

Please write for details.

As supplied to:

ASSOCIATED TELEVISION LTD,
SCOTTISH TELEVISION LTD.
TYNE.TEES TELEVISION LTO.
CENTRAL REDIFFUSION SERVICES LTC.
POATUGUESE TELEVISION SERYICE

ATOMIC WEAPONS RESEARCH
ESTABLISHMENT

and many olher users

QRN

R R R A R RS

| MICROWAVE LINKS |

i\mmmwmmmm\mwmi

Pye Telecommunications Limited + Newmarket Road - Cambridge - Telephone . Teversham 3131 - Telegrams * Pyetelecom Cambridge
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ELEMENTARY... -~

“intervat.

“Telegraph signals are charac-
terised by intervals of time of
duration equal to, or greater than,
the shortest or elementary in-
terval.”

This shortest clement forms
the basis of the unit of speed of
operation of telegraph equipment
and channels; the telegraph
cngineer faced with the problem
of transmitting intelligence be-
tween two points is deeply con-
cerncd with any alteration or
distortion " of this clemeniary

Unlike Sherlock Holmes, a
master of deduction from the
slenderest clues, whose only tools
were a magnifying glass and a
razor sharp brain, the modem
telegraph engineer has at his com-
mand a range of ¢lectronic toois
capable of showing him cxactly
what {s happening at any instant i f & 1 @‘_
to cach element of the telegraph ¢
signal. ;

At last he Is able to make :J |
observation om working circuits i
without {nterruption, to sec im-
mecdiately the resulis of any 1 4
adjustment that he makes. A, T.E.
Telcgraph Distortion Measuring
Equlpment provides him with a
specialised, compact range of
instruments for every purpose.

P B

L

Write for the full daseripiive brochure 1o
AUTOMATIC TELEPHONE
& ELECTRIC CO. LTD.

STROWGER HOUSE, ARUNDEL STREET

The Transmitter TDMS sBV The Telegraph Signa) Display

- Pr_a’:ndudr_dqvgph test n’d:a_l; with or Unlt TDUs

& without distornion al speeds of 40-100, A specialized osilloscope, havi a
160-180 and 180-200 bauds, linear rimebase of (oos" short ’:frm
The Recelver TDMS ¢BV stability and long term accuracy, for
Enables a telegraph circuit 1o be examination of the d.c. talegraph wave
monitored without interruprion. The form againit a contiruous or a siar:
signal can be displayed against a si0p timebase. Valuabls features of the
arcular or spiral tnme base, eack instcrument are an X shife calibrated in
characleristic instant o modulation terms of code¢ element transitions and

being thoun as a bright dot on the an X ¢xpansion conrrol. Speed ranges
sreen. Speeds of 40-100, 160-180 40-100, 160-180 and 180-200 bauds.
and 180-200 bauds.

ATI400}
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A new Grommet development

THE DOUBLE

SEALING

EMPIRE RUBBER GROMMET

infinitely accommodating in use:

considerably reduces range of sizes

because the same

grommet can be used with

several plate thicknesses or cable sizes

|

i This newly developed sclf-conforming grommet,
because it is immediately sclf-locking against the
elements, is the solution to many of an engincer's
scaling problems.

L_ Any one size will pot only accommodate itself to a
variety of mounung platc thicknesses, but (designed
for cable or control rod) will take these in a variety

F.
]
3
THE NEW BLIND GROMMET | ™
FREE FREE
Note how when sprung into iticn the grommet
provides & qs;fcct double scal by its own permanent
pressures, e angled groove also creates a tight
pressure hold on the metal plate,
|
A useful feature of this cable grommet is that by reason of the
of the cable entry and the flexibility of the web, » considersble
specual grommeu with angled bores.
-

Now being produced in a range of sizes

THESE GROMMETS WILL SOLVE
YOUR SEALING PROBLEMS

of sizes and be weather-, water- and dust-proof at a
varicty of angles to the cable or rod.

Because of its capacity to conform to many varying
requirements, it enables a workshop stock range
of grommets to be reduced to perhaps one tenth of
that at present maintained.

E NEW DESIGNED GROMMET

PITTED

In the cable grommet varlety the same double pressure
seal is created, ailied to tight scal on various diameters of
cable, This new grommet gives sound scaling at alf
vital points.

In the conventdonal grommet, only one
dm ‘c:g‘l: thickness of plate onl gm ﬁn)z'x of
entry and a varicty of cable size are posaible. This avoids necessity for cable mb‘"“’"‘m:’tdﬁ‘ > .ﬂg:d:‘f“;;
the parallel groove.

ENQUIRE
for catalogue section
and dstaiied particulars.

EMPIRE RUBBER COMPANY * DUNSTABLE - BEDFORDSHIRE °* ENOLAND

RD.1OI
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PAINTON Miniature Vitreous Wirewound Resistors

Resistance -
Range [
TYPE Sl Tolerance 8
Min Max .
4 MV1A 1 9.9 1o:/°
10 | 6,800 5%
7 301 A 2 |es8000 5%
10 302A 4 140,000 5%
5 306A 1 |83,000 5%
o Protected by Patent Nos. 628128 & 878270

Y% Fully Type Approved to RCS 111
% Top Quallty % Quick Delivery

Painton& Co.Ltd. * Gompetitive Prices
s IHORPE WNORTHAMPTON  dudys specidy Havrton Wirewpunde

&7 R




MARCH, 1960 WIRELESS WORLD 43

Westminster Bank uses
Pye Television

' The Pye Industrial TV Division, a member of the Pye Instrument Group, has
3 supplied all ‘the tclevision equipment to the Westminster Bank for the first
' inter-branch TV network. The new system which makes centralised book-

keeping possible has been brought about by the closest co-operation with the
GPO who have supplied Post Office lines to carry the signals. The illustration
shows a customer checking his banking account.

The Pye Instrumeni Group consists of: Pye Alomics Division, Pye Industrial Television Division, Faraday Elecironic Instruments Lid.,
Labgear Ltd., W.G. Pye & Co. Lid., Pye Telecommunications Lid., Unicam Instruments Lid., W. Bryan Savage L1d.,.W. Watson & Sons Lid.
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SenTerCel Contact Cooled Rectifiers have
been selected by Bush for H.T. supply
circuits in their domestic radlo receivers,
These belong to a comprehensive range of
rectifiers which offer important reductions
in size, weight and cost over the
conventional metal rectiflers.

In addition greater facility

in chassis layout is permitted since they
can be mounted at any angle.

A table of ratings is shown below®

-
13
2
i
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CONTAGT GOOLED RECTIFIERS

-
L3

T ) B Tt Veilage
2 Saslmen § Mo, botpet r:l'u-";. e
H 1. [ Tyne Cireuil "':'.: "’.’."' Hesvr. Cap. | Beww. Cap
f-, ®adf | Full | Bait § Fall
4 Iras} masg) Jigedfteanlveae]ine
(5]
e 1| e Pisa-Puit 15418 i3] W Ja e | e
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E t |em O el 2 5 [H] m e e [ B8
o v ofen .- 139178 u 1 | | o
-
‘-E T - e 130 W moine [m | e
a,
ﬁl 1 |t riase =1} b} Y e | a0 P 1Y
: 1 |t - b2 o e p e et |0

Send for leaflet MF/102

Srandard Telephones and Cables Limited

Reglstered Officer Connought House, Aldwych, London, W.C.2

COMPONENTS
GRQUP

RECTIFIER DIVISION: EDINBURGH WAY - HARLOW ° ESSEX
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- Medium Power
] TV Transmitter
for

Band Il

The 5kW visjon transmitter,
sound transmitter and com-
bining unit are contained in
an assembly of cubicles with
built-in air cooling system.
This complete operational
unit measures 15’ 1° overall.
The combining wunit incor-
poratesabridgetypediplexer
and vestigial sideband fillter
and provides the necessary
monitoring facilities with a
single coaxial output.

% Modem styling and latest technical design.

9 Includes power supplies, Intcgral cooling and ‘comprehensive
control system.

Y% Simplified circuitry and use of tuning suitable for two trans-
mitters operating in parallel.

% Fully protected agalnst overload and provided with optional
resciting safety devices for the protection of equipment.

Y% Comprehensive monitoring and metering fancilities.

Features : % Easc of maintenance.

9% Frequency stability suitable for recelvers operating on inter-
carrier system.

9% Easy to install,

% Economical to opcrate both In power requirement and in
valve replacement costs.

9 Moechanical Interlock system s employed for personnel
protection.

% Can be supplied for British, American, C.C.LLR. and O.L.R.
standards.

Far full technical detalls please write to
PYE LIMITED - SALES DEPARTMENY - TELEVISION TRANSMISSION DIVISION - CAMBRIDGE
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The new concept of

electronic equipment

A bl :
manufacture e

Made for everyday use
Wide range avasiable
Modern techniques

% Flow production
Awntomatic inspection

Easy servicing

»N

L1

DC-Microvoltmeter GM 6020

3k Uniformicy and excellence in quality Mvavving mmge:
and performance arc the end results of automatic production Aria 1l sieps fromloo #V up to 10 V full
i scale deflection
¥ .Pph“.l.m &+ I'I'Ill:luflﬂufc o Ehe ey Bein 11 steps from 10 mV up 10 1000V
Philips cleceronic rools for industry R ated AR on:
Each one of these 1ools is as dependable, as robust, as Inpui émpedance:

. ; ; i in range A: 1 MQI(L 1.5%) //15 - 20 pF
simple in cvery day factory or laborstory usc as are its fellows ia range B: 100 M (£ 1,5%)// 10 pF

Aad because of sutomatic production, | o accuracy: Mot 3 4V
prices are remarkably low and users are assured of the long term Duflecsion of pointer: always positive;

availability of standard components throughout the warld polarity is Indicsted by 2 lamps
Maiuws wpply: 110 ... 243 V;30,..100¢/s

Dependable PH I ll Ps tools @ S

for the electronic iudustry

Sold and iersiced by Pbilips Organizations ail over gbe uorid
Oversens enquiries plecse, to the manufocturers,
N.V. Philips, Eindhcven, the Netherionds.

Sole Dluributors In the U.K.: Reseorch & Controi Instruments Ltd.,
207 King's Cross Rood, London W.C. 1 The price - a pleasant surprise
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qanﬂm,a' for Good....
Garrard equipment is the perfect .
product of combined design and engineering
achievement. Each unit, while conscious
of changing modern moods, bears all
the dignity of Garrard experience.
Beautiful equipment made to0
give pleasure always.
MODEL 301. The Connolsseur’s Tran- % MODEL +HF. A high :
b quality
scription Moto.r and U‘Fd by the B.B.C. single Record Player elegantly styled
and broadcasting "‘“"Nﬂww‘::‘" and carefully _delinncd to provide maxi-
the world. Wow and futter have mum reliability with fidelity of repro-
been reduced w0 the minimum and all duction. Fitted with TPA.12 Pick-up
three speeds are adjustable. Can be Arm which allows records up to 16in,
supplied with turntable stroboscopically o be played.
marked.
MODEL TA. Mk IL EE 3 MODEL TPA.12.
k. 3 i Transceiption Pick-up
A single :lcch Ph)rer Arirdeiliicd ifor Fioniumll and stereo
particularly suitsble for phonic record reproduction. It is an in-
the bome constructor. strument of the Bighcst quality with ds
It i+ mounted on s modern styling finished in Tvory, Chrome
rectangular uajt p!llt- and Red.  Fitted with M.P.M.4 Plug-in
- Voltage range 100/130 moulding which accepts most carridges, it

and 200/2%0 A.C. only.
A odel for  battery
operstion is also svail-
sble.

ARRARD ENGINEERING & MANUFACTURING COMPANY LIMITED
Factory and Reglstered Office :
1P HONE: SWINDON™S381 S lifies)

is the compenion to the Muodel 301 Trans-
cription Mator,

...and always

NEWCASTLE ST., SWINDON, WILTSHIRE
TELEX 44371




48 WIRELESS WORLD MarcH, 1960

INCORPORATING 'HIGH-Q' CIRCUITS EMPLOYING 'OPEN" COMPONENTS
FOR MAXIMUM ATTENUATION OF UNWANTED SIGNALS WITH MIRIMUM
INSERTION LOSS.

INDOOR MODEL

Fully insulated cream polystyrene snap-om cover of
attractive design.  Easy cable connections.

complete with standard coaxial plug
(RECMF specification) /

OUTDOOR MODEL
Fully weatherproofed by one-piece seamless canister and detachable

waterproof universal grommets, complete with perforated strip for
mast mounting, may also be mounted on to any flat surface. Easy

 Y6---12/6

OTHER ANTIFERENCE AERIAL AGGESSORIES
INDOOR TRIPLEXER Single COAXIAL Am /VEW

COMPLETE WITH OUTLET BOX SPLITTER BOXES

enabling two
Coaxlal plug & C°8:::::, w::h RECEIVERS TO BE
A PUE | USED INDEPENDENTLY
7% Y3 13/6 CcoB/I 46 OF EACH OTHER

— e o— =1 INDOOR MODEL OUTDOOR MODEL
QUTDOOR TRIPLEXER ‘Coaxial PLUGS &
Fully S
weatherproof b a5
mast or surface Efficient in
mountlng use, Easy to fit,

1716 soTH 8d. eacH TVS/I SB[l &

ANTIFERENCE

M. T E. D
AYLESBURY, BUCKS. Tel. Aylesbury 2511 (6 lines)
SUPPLIED ONLY THROUGH THE TRADE
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L XX 6l Low-voLTAGE
STABILISED POWER UNIT

This transistor-stabilised power unit
Is particularly suitable as a source of d.c. in laboratory work
Involving low and medium power transistors.

PRICE

£90

NETT, EX WORKS

SPECIFICATION
Rsmbaa) logat 20 vatts, $0c3 £ 109 Stastitty Tess then 1% chamgs In avipot vollage affer
Otpet veltage ranga L RTRIET: I ol tosd run of § Deors dwrsiten
conlinnensly vartable lmprovenent tocter
Oolpe! cafrestrasge Qo 1 amp (1094 change in malas vallage
Yollage regeleiten coopared with reseitast chamgy
(a0 doag to full lsag)  appren. 1% o 4.C. setpnl Wmitupe)  gpcaz. 1)
Eqeivaleat Istermalresistance  less tham 8.1 b, fatlag  cootivenss
Outpy? Impedaco  fets Than 0.5 4be, EWcieney ot il load 34%
up e $0 kefy Orersl) dimonsions  lespth 187, deoth §4°,
Rigpie (al it taad)  wpgron. 1 mithival} Raight 1047 (4062 24 1% 28 em3.):
pedd-fopenh Welght

appres. &0 Iy, (102 ng.)

A T-omp fuse accessibla from the outside of the frone ponel, provides protection against everioads.
Two built-in meters with rwitches cover the ranges
0-40 volts d.c., 0-8 volts d.c., O~ omp dt. and 0-100 mA. dc

1

Please address all orders
and enquirics o
ELECTRONICS DIVISION

THE GENERAL ELECTRIC COMPANY LIMITED OF ENGLAND
TELEPHONE,RADIO AND TELEVISION WORKS - COVENTRY » ENGLAND

G.S8.C.

GEC40
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Music of $ h, * Po
thing whe) they're Truvox taped.
" Melody." the enthus!
cose, every Prog

delight in €
2 Law whichever you
the bill ™ for you gnd your friends.
MELODY HARMONY

Has e
size€ and
clegance
ofa 1ady's
vanity

summet
1deat for

reenasers Euxcel-
roduction from
| flux speakes ’
1e. Tape speed q
\f rack. \ i
fons W1 g x5t \2x9x51'm.
3 and o reels
% For \\%-y’lw 0. £4“
Completé
b ey

TRUVOX
LIMITED
NEASDEN LANE, LONDON, N.W.1
.W.10, ENGLAND
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Transistorised
rural carrier

telephone
system-TRC7

In service In many parts of the world

A PRODUCT OF

MULLARD EQUIPMENT LIMITED

A COMPANY OF THE MULLARD GROUP

WineLeEsS WORLD 5}

® Fully transistorised

® Simple installation

® Low power consumption

@® Up to seven extra speech channels
® Ideal for temporary extra lines

® Fully wopicalised

® Pole mounted drop-off filters
for greater flexibility

Write for descripeive literature

Mullard House ‘ Torrington Place
London * W.C.1 * Tel: LANgham 6633

@ MEs2eC
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TRANSFORMERS  CHOKES

N —

PLUGS SOCKETS

N —

SWITCHES

[T ye—

RESISTORS

l""lllllm"""-mullml

Miniature
Electronic Components

FULL TICHNICAL DATA UPORM REQUEST

' | | AMPLIFIERS

POTENTIOMETERS

ARDENTE ACOUSTI
$-12 MINERYA ROAD 1 LONDON | NWI

°n

LABORATORIES LTD

F—
= e LCAA D) ih S} Toiogram: HALER LONOON
=

1

»

IIIIIHlIIIIIIHIIIIlIﬂI

=
=
—1
=
=
H

P

A service for Designers

rm'l | l [ The possibitity of 3 component change—due to shortage of supplles,
& 2 B

tncreased costs or fallure to meet specific conditions —is 3 problem facing

every designer of efectronlc equipment. However, one basic component can

be ‘tallor-made” from the start, for LAB will supply the precise type of
I & | Reslstor required, ex stock ond st the right price. Write for full technical
%

data, prototype samples and price schedules to:—
THE RADIO RESISTOR CO. LTD,,
©) 50 ABBEY GARDENS. LONDON, N.W.8
Telephone; Maida Vale 0888

OHMIC TOU R-
CARBON l WATTS RANGE ANCiS &
|. Solid V82 1010 5% 81
1. Cracked 130—120 1==500M :3 & lg.‘z
). *High Scability 11103 | —50M %1%2%5%
4, Yaruable SK—1M -
S, V, High Resittance 3 SOM—1038 (59, 5 109
& V.H.F, (Rods & Dises) | 1/10—1 10—1K 19 8 2% ‘
WIREWOUND
4. Rheostaty 4—500 10—18K —
8. Yirreous 3—500 1=—150K 1%, 29 $%
7, Camented 1—I8 1—25K 5% & 10%,
9. Metal oxide 143 100—4,2M4 © 1% 2%, 52

*The ubiauitaus blue (19%) grey (2% ) ** HISTABS **
wmm Do you KNOW

THAT the wb.-ministure 1730%th watt unit o0 TEae,
{2) kb orobably the smalleit production

Ravbitor made! ‘. LAB ‘
THAT almost non-Inductive Reyatary -

in Crackad Carbon are svailable up w
0 20 watts raging ! -
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RADIv
EXPORT

Great strides are being made in all branches of the electronic Industry
and they are based in the main on the Radio Tube.

HALTRON have not lagged behind in this development, for we are
daily adding to the number of types stocked, so that today we carry
over 3,000 types of Radio Receiving, Transmitting and Special Purpose
Tubes, together with Transistors.

Nowhere else can one organisation take care of the whole of your
requirements. Our new price list Is now ready.

HALTRON tubes are more competitive today than ever before and
your Interest is welcomed.

We have AIR REGISTRATION BOARD approval and where called for
certificates under this registration can be issued.

Supplies to all departments of governments In all parts of the world.

- ~ HALL ELECTRIC LTD

HACTRSN> 1\ ITRON HOUSE, ANGLERS LANE, LONDON N.W.5. <At

Tel,: Guf Telex Mectric Lo
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M@~Q HOME CONSTRUCTOR
CHASSIS SERVICE

Our chassis are made with new 16 s.w.g. heavy-duty
bright aluminium, Fraont panels in 19 s.w.g. steel
with attractive hammered gold finish and clearly

marked with neat control positions; all finishes and
copstruction are made to enabie constructors to
3 match one unit with another.

MULLARD CHASSIS
5-10" Amplifier Chassls, base, screen
RIS CrEING. .. . cpiimicii o - B starie s s e mnnaiss o 19
510 " Slim Line Chassis, without ¢ontrol
positions, complcte with base and screws... 19
Complete Metalwork for the 5-10 T.C.C.
printed-CIrcuit,. . ol b oo o g i o 15
Four-Channel Input-Mixing Pre-Amplifier
Chassis, printed front panel and screws ...... 18
Type “ A’ Pre-Amplifier Chassis and
front panel (unprinted)..........ccccceiinnnnnns 8
Type *“B” Pre-Amplifier Chassis and
front pancl (unprinted).....cccovniiiniiiannnen 12
2 Valve Pre-Amplifier Chassis compiete
| with printed, hammered gold finished
front panel and serews...........ccooiiieeiniiienne 16 &
3 Valve Pre-Amplifier Chassis, comr!clc
with printed, hammered gold finished front
LD G R 7 TN S——— 19 &
3 Valve, 3 Watt Hi-Fi Amplifier Chassis... 10 &
20 Wate Amplifier Chassis, base, trans-

o R = - - -

former covers, transformer adaption plate
N O3 GRS smvsrams i, « s vmss s+ ¥ 0 0 6
4 20 Watt Pre-Amplifice Chassis 0
Anders Electronics supply meters very much g Mullard Tape Recorder, type “"A'" amplifier
“dlacarre.” It is the speciality of the house § ALt T i, T . 2F seesnestere s il 6
to provide non-standard—ofien quite excep- § H:r'."::: Tape Recorder, type ' B *“ amplifier Xt 3
tional-——meters of all types without delay. & Mullard Tain" Re-c-;ar:!er-,. type " C " End
neerer " C " amplifier chassis............... 31 6
_ ——r— — g Mulla ape Recorder, power pack chassis 11 6
! : 4 7 Watt Stereophonic Amplifier Chassis
Avo, Crompton, E.A.C., Elliott, Pullin, Taylor, printed front p‘a’nel and screpws ................. - 6
Tumer, Weir, Weston, and other makes : & 3 Vaive Stereophonic Amplifier Chassis b
| f : & and printed front panel......cc...ccoeeiviennnnn 0
oying '_“m' movmg-?od. LTS riio, B vge; - [ Stercophoni¢c  Pre-Amplifier Chauis,
electrostatic : Square, circular (flush or pro- § printed front panel and screws.................. M 6
jecting), rectangular or industrial : Any requir- 1§ Mullard 7 Watt D.C./A.C. Amplifier Chas-
g sis with Paxolin and bracket.................. 20 0

ed range, calibrated to B.S.89 : Catering for

any number—from individual meters to large Note: Transformer holes are not drilled In the abave

chassis excepting for the 20-watt ampiifier.

. : MULLARD FRONT PANELS

- o g Type **C" Tape Pre-Amp. with EMBI
5 escutcheon cut-out, 11§ x Hin................c.. 0
Standard range from stock. : ' * 510 ** Amplifier, 15 x Sin................ T 6
Special meters 7-14 days. i Type ** A" Pre-Amplifier, 4} x 24in.... 1 6
# Type ** B ** Pre-Ampilfier, 104 x 24in.... 3 6

WEF1388 push pull blas and erase Tape Deck

E Te d P P P

b T Eﬁfg:::: ::fcm;:lqa:j.pm"' ¥ s Oscillator Coll for the Mullard type **C **
; Tape Pre-Amplifier .....c.oooovernivviiinniinecennes 29 46

Treble lift inductor for the Mullard type " C
3 | Tape Pre-Amplifier ...oooooeinvnnniiinnnnnnn. . 0§
GENERAL CATALOGUE covering full range of
:; components, send /4 In stamps or P.O. PLEASE

on
SENB S.AE. WITH ALL OTHER ENQUIRIES.

0§ tro § DENCO (CLACTON) LTD.
103 H-mv-«-dl,_';,o;g;;:;gon N.W.1. E; (Dept. W.W.), 357/9 Old Road,

Contructors 10 G.P.O. and Government Depariments B
DGIMiniitry of Aviation approved Clacton-on-Sea, Essex
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HIGH QUALITY SPEAKERS)
with foam surrounds=

by WHARFEDALE

HERE ARE FIVE FROM THE LARGE RANGE

OF MODELS IN PRODUCTION

COAXIAL 12 covicre e

TWEETERYVOLUME CONTROL

SPECIFICATION
MAIN CONE TWEETER ASSEMBLY
Magnet gap diameter, [§in. Magnet gap dlameter, lin.
Flux density, 14,000 gauss. Flux density, 13,200 gauss.

Total Flux, {55.000 maxwells.
Foam surround. Copper volee
coll. Fundamental resonance
25-30 ¢fs.

COLUMN 8/145
Bass Resonance, 45/55 cfs.
Flux Density, 14,500 gauss.
Total Flux, 60,000 maxwells.
Price (inc. P.T.) £&/19]11

wells.

Price (tax frae)

SUPER I12/FS/AL

Bass Resonance 30/38 ¢s.
Flux Density, 17,000 gauss.
Total Flux,

Wharfedale

WIRELESS WORKS LTD
IDLE BRADFORD YORKS

Total Flux, 44,000 maxwells,
Foam surround. Aluminium
volce coil and centre dome.

PRICE £25

WIS/FS
Bass Resonance,
25/30 cfs.
Flux Density, 13,500
gauss.
Total Rux, 180,000
maxwells.
Price (tax free)
1710/

190,000 max-
<1710}

TAX

0]

SUPER 3
Flux Density, 14,500 gauss.
Total Flyx, 40,000 maxwells.
Price (Inc. P.T.) ¢$/T30

FOAM SUSPENSION reduces the Incidence of distortion at low frequencies,
and the softness Improves dissipation of middle and high frequency vibrations
at the edge of the cone, rosulting In all-round Improvement In the smoothness

of response.

illusteated, descriptive isoflet ond cobinet construction sheet free on request.

Telegrams : * Whar{del * Idle, Bradford
Teleghone : Idle 123306
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RADIOGRAM CHASSIS

If you are to gect the best value from your tape r¢-
corder, whether a complete portable model or a tape
deck with tape pre-amplifier, you nced a high quality
radio unit to enable you to make first class recordings.
All our combined chassis are designed to suit the tape
cnthusiast—we give as much thought to tape as we
give to radio and rccords.

AF 208 22 GNs

A new economically priced model; $ warts output; full VHF (81-108 mics)
oand medlum bands; separaie tone controls: iwo pick-up inputs,

JUB”_EE {illustrated) 28 GNS

....and our new
tape pre-ambplifier i

A Jith srade monoural chassiy § watts push-pull ourpu; full VHE, PABO-3 16 ons
STEREO 44 A7 Designed to operate with almost any tape :

< F ¥ PRRTIEE il < deck and with any good quality amplifier.
evs I 1] ) taly and medium . =

At DTy i ST TNLEls ERt, il e The coMirol for simeo Idea.ll for use with Armstrong amplifiers and

balance. radiogram chassls.

STEREO'TWELVE 36 GNS l—’-’°— ————————————— ——— — ey e

it this coupon or wrile for dascriptive literature or call at our Holloway
12 wapts high fidelity outpuiy full VHEF, medium and long bands; automatic Showroom for full unhurvied demonstration and profusional advics on
]uqnm;q conirol; separate ganged tome comtroli and wide-range dalance V| your initallation. Open 9—6 weekdays and 9—3 Saturdays.
controd.
— = -— ' ADDRESS
The name ARMSTRONG is the registered trade mark of | :
ARMSTRONG WIRELESS & TELEVISIONCO.LTD. | WARLTERS ROAD, LONDON, N.7. Tel: NORth 3213

Bullers ceramics

FOR INDUSTRY

High quality materlal and dimen-
slonal preclsion are attributes of
Bullers die-pressed products.
Prompt delivery at competitive
prices.

We speciclise in the manufocture of =PORCELAIN FREQUELEX
for general insulatlon for high-frequency Insulation
REFRACTORIES PERMALEX & TEMPLEX
for high-temperature insulation for capacltors

BULLERS LIMITED

MILTON - STOKE-ON-TRENT - STAFFS
Phone: Stoke-on-Yrant 4321 (8 lines) * Yeiegrama & Cablest Builers, Stoke-on-Yreat
trommorks 1 TIPTON, STAFFS tendon Offices 6 LAURENCE POUNTNEY HILL, §.C.4
Phona ¢ Tipton 1691 Phons i MANson Houwe 7971
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here IS
the answer
to your

filter
problem

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

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

The typlcairesponse curve shownillusirates
the exceptional performanceof the Carrier«
pas filter type YL 3544, onaof a range of
100 kels filters primarilyintended for single
sdeband applications. This filter isremark-
ably compact for its outstanding perform-
ance, being only nine inches long.

s If you have a filter problem, just write to
the address below. A wealth of experience
will be at your disposal to provide the
T \\ / wnswer.
glo ‘
= N
e \ / MULLARD EQUIPMENT LIMITED
X4 ===~ — |
& U Mullard House - Torrington Place - London WCI:

Telephone: LANgham 6633

|

¥ 9 nein 1WoRas 10040 heye

@ MEssdta
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pr— ﬁ
X 2 Dry Reed Relay Insert |

A gold plated relay contact hermetically sealed in inert gas
for absclute reliability, high speed and low contact bounce.

maximum current... . 250 mA
maximum resistive load ... ISwW
maximum closed resistance... S0 mQ)

Actval slze minimum open resistance ... 5 x 10110}

nominal operatc ampere turns 120 AT

nominal release ampere turns 60 AT our Technical Service Department Is ready to
operate time less than 2 m5 provide further detalls of characteristics
bounce time less than 0.5 mS or opplication.

reiease time less than 0.5 m$

STONEFIELD WAY - SOUTH RUISLIP - MIDDLESEX
A member of the Automatie Telephone & Electric Group Rubslip 3168

000000000000

o o
o

(o) o

: Phoenix:

o 0o

Q00000000000

EYELETTING ‘and light
PUNCHING MACHINES

AUTOPHOENIX No. 6A. A ncew and im-
proved air-operated machine for the auto-
matlc insertion and closing of eyelets. The
deep throat, high vertical gap and projecting
base make this an ideal machine for the eye-
leeting of components In radio chassis even in
the closest corners and, of course, for spin-
nings, cylinders and plastic mouldings.

It can be supplied with bullz-in alr compressor.

34

We monufocture o lorge range of hond and automotic
Eyeletting and Piercing Machines and alse stock eyelets
which we can supply in small or large quantities.

Full iilustrated brochure of the ‘' Phoenix '* machines,
write for lecflet W.W.2.

HUNTON LTD.

PHOENIX WORKS, 114-119 EUSTON ROAD,
LONDON, N.w.1
Tel.: EUSton 1477 (3 lines) Groms.: Untonexh, London
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Noexposed metalparts other than terminations,
which are clean soider coated, theraby ensuring
sasy soldering,

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

Long lite without voltage derating,

Detigned to meet the requiremants of British
Joing Service Standards RCS 131 and BS 2131
with humidity classification H.2.

8olld construction eliminates internal
movement, praventing damage by sevare
vibration.

DUBLHIBE ENCAPSULATED PAPER DIELECTRIC
TUBULAR CAPACITORS HAVING OUTSTANDING CHARACTERISTICS

The Dubiller Capacitor Type 560 is 8 new approach to capacitor requirements for ail radio and electronic
applications. it is constructed to meet Jong and arduous service conditions. The paper diclectric element is
Impregnatad with a plastics material to produce & solld unit. The terminations are of great mechanical and
electrical strength and the assembled eloment Is sealed in an encapsulated mineral loaded epoxy resin so
that there are no parts capable of movement, making the capacitor compietely Immune to shock and all normal

atmospheric condilions,

Capacitance Tolerance; £20% normal +10% by selection. Power Factor; Less than 1% at 1,500 ¢/a. tnsulation
Resistance; Better than 20,000M €} ot normal temperature. Voltage Application; From —40* to 4+125°C for d.c. and

from —40° to +70°C for a.c.

DUBILIER

YVOLTAGE RATINGS DIMENSIONS
PO, Whkg. r.m.5. at | Dismater L h
d.c. Whg. at —*C | d.c. Test |%< o S0 an
e to +128°¢ T DK R R TR o
0,001 1.000 1,500 250 [} |
0.002 1.000 2,500 30 3 [}
0.005 1,000 2,500 250 '] !
0.01 1.000 2,500 50 ] (1}
0.02 750 2,250 250 U T
0.08 500 1,500 250 '] 1]
0.1 350 1,000 180 [} I
1.500 250 3 K]

DUBILIEA CONDENSER CO. (I?13) LTD., DUCON WORKS, YICTORIA ROAD, NORTH ACTON, LONDON W,).

Tetaphona: ACOrn 2241 (3 Bres)
Cabdlesz Hiveltcon London

Talagrams: Hivolicon Landon Talax
Vealom: 28373
DN 2428
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DoOING TWO JOBS
BETTER—SIMPLER

DOUBLE CHANNEL AMPLIFIER rvpe u300
'4 r 46 Gain 30 db h of
8MJ—-4‘I’0W channels !O‘ your cholce In yB:nds

| and 3. Internally combined

M output up to 150 mfV cach

channel for up to 40 outlets.

SHOWROOMS Net Trade Price £14
REPAIR SHOPS For V.H.F.—the U30 FM at
or COMMUNAL £13 net trade, matches and
AERIAL SYSTEMS couples to the W3IOD without

external combining units and
Two 'Amplifiers for the price of one  losses. I

Write for fully descriptive leaflet to :—

TELENG LlM'TED HOUSEDIN;T“ONG

METAL CASE
TELENG WORKS, CHURCH ROAD, HAROLD WOOD, ROMFORD, ESSE X. Telephone: Ingrebourae 42901

 KOLECTRIC AUTOMATIC
COIL WINDING MACHINES

Capacity—For one or more
coils, up to total length of 12
inches and 5}° diameter.

Type AI/LB (25-50 SWG)
Type AX/LB (19-46 SWG)

The types A/LB and AX/LB can be supplicd
with special revolution counters to stop the
machines automatically, in conjunction with
a solenoid mechanism on the A.C. motor, e

when the required number of turns have
been wound.
Full details on request. KOIECTRIC |'°

73 UXBR:DGE ROAD, EALING, LONDON, W.5, Jésonone
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A REVOLUT. /ONARY IVEW BRIﬂSII IIVVBVT ION -
v Uses standard
tapes

v Plays at 74"
per.sec.or 3
other speeds

Y Recordsdirect
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 mew , . . a revo- Everyone is praising the Gramdeck. * The

lutionary and ingenious invention that instantly
turns your gramophone into a tape-rccorder
and back into a gramophone at willl Slip the
Gramdeck on to your turntable and you have
the finest tape-recorder you've ever heard!
Liftit off . . . your gramophone is ready to play
records again. There are no motors or valves
to go wrong—and you get a qualily of repro-
duction that has to be heard to be believed!

£13-12-0

‘Special moving-coil micro-
phone and tape extra.

EASY TERMS

enfous—simple . . . why on esrth did no one
thi of v beforel --TH TAPE RECORDER,
and  robust.™ = BRITISH SOUND
REGORDING "ASSOCIATION  JOURNAL.
* Quality of reproducton excellent , . . real hi.fi
mulu...mmhll L] mmendou:...beth de-
dgne! manufscrurer should congnmlned"
—BRITISH RADIO & TV RETA]LERS RBVIBW
* Better than many yo-called hi-8 recorderns . . . robust .
carelly designed . . excelient value.”

G _mﬁmméweck

GRAMOPHONE TAPE RECORDER
HIGH QUAL'TY TAPE-RECORDINE FOR EVERY HOME

quality is at least equal to that obtaned from a
good microgroove disc,” says a leading pro-
fessional journal.

WORKS FROM ANY RECORD
PLAYER OR RADIOGRAM
Gramdeck records and reproduces with a
wonderful depth and breadth ol 1one. Because
' il uses cquipment that is already in your gramo-
@ phone it only costs a fraction of the high-
quality tape-recorder you wou'd normally
require. Full details, spcmﬁcauons, photographs,
casy terms, ctc., are given in the Gramdeck
Book. Send for ur FREE copy, today.
MADE BY THE FIRM THA MAKES
RADAR EQUIPMENT FOR
VISCOUNTS AND BRITANNIAS

1 aouid Whe ro dmow how 10 rurn mxy gFramephons

mro o fest-clags lape-recorosr , aie send me

the Gramdeck Boob—FREE and wit) ew: obigoion.
{Wrie (¢ you prefer not 10 an page.)

NAME

e YT ST Yo

' Gramdeck (Dept, WW 807) 29 anht'l La"r.le

Kensington, London, W.8

GRAMDECHINURNS A URNTABLE INTO AAPHERECORDEF
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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 malntaining fuil capacity
values and working voltages In more compact
designs, speciaily sulted to uitra modern
equipment (—

.
......

PHOTO-FLASH EQUIPMENT « DEAF AIDS
PRIVATE TELEPHONE INSTALLATIONS
AMPUFIERS » D,C, FOWER UNITS
TRANSISTOR EQUIPMENT
MAGNETISATION
EQUIPMENT
TEST GEAR

ELECTROLYTIC -
CAPACITORS

Condenser Specialists for over 20 years.

™~
DALY (Condensers) LTD., WEST LODGE WORKS,
THE GREEN, EALING, LONDON, W.5. Phone: Ealing 3127-8-9. Cables: Daleyon, London

TELEVISION AERIAL
COMPONENTS

DESIGNED FOR CONSTRUCTING
BAND | & BAND il T.V. AERIALS

a2 ¥ R
ELEMENT DIMENSIONS SUPPLIED FOR ALL CHANNELS

Selecting ot random from our new multh-pege catalogue :
@ Band Il Folded Dipoles (As Hlustrated). @ Mast Coupling (nits for 2° Masts.

@ Reflector and director rod holders ® Insulators, Both Rubber and Plastic

y {As Hlustrated).

@ Masthead Fittings for 17, 1% 14° @® Alloy Tubing for Elements, Cross.
and 2° Masts. boom and Masting.

Send - P.O. for the revised, fully illustrated cotalogue to:

?[;&;7([ YIRRT] MARLBOROUGH, WILTS. Phone : 657j8
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The very hest connections
... Secured by[ Plessey

.
S

SUB-MINIATURE COAXIAL CONNECTORS

» As a contribution towards increasingly compact
equipment, Plessey have introduced this new,
highest quality and fully comprehensive range to

| N allow a new approach on applications hitherto

restricted by the limitations of existing conpectors.

Designed for the matched impedance coupling of
high frequency ooaxial cables operating in the

super high frequency bands, tbese connectors—

ok have a working voltage of 650 volts Peak at
sea level, and matched impedance coupling of
80 ohm lines 18 accommodated.

* nave hard gold plated contacts on silver plate

Approrimately twice e size to give maximum performance with minimum i
voltage drop. [

SERIES ‘110’ (15- and 30-way) MINIATURE
RECTANGULAR CONNECTORS

Developed specifically by Plessey to meet the g
demand for a safe, imexpensive connector for J
commercial applications, this new serjes embodies
excellent electrical and mechanical characteristics,
and the many unique features that make it really
outstanding include ;—
‘sk* Plug pins and societ inserts are polythene
shrouded to dispense with gaskets and ensure
insert anchorage.

* Mismating 18 prevented by corner pins and
corner sockets.

ok Extreme simplicity of wiring, demands loss-
skilled operation than the orthodox methods
of soldering pins In situ.

For purther information, please write for Publication numbers 128 and 114.

WIRING & GONNECTORS DIVISION * THE PLESSEY COMPANY LIMITED

L Plessey CHENEY MANOR - SWINDON - WILTS - TELEPHONE: SWINDON 6251

Ovwerseas Sales Organtsation; PLESSEEY INTERNATIONAL LIMITED - ILFORD + ESSEX

WCWes
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in every circail

You'll need
& this
booklet...

. . . when you are faced with the
problem of finding exactly the right
type of Connector fora particular job.

It provides abridged data on the wide
range of Plugs and Sockets manufac-
tured by Plessey, and lists the pub-
lications which are available on
various types.

Selection is simplified even further by
means of the Selection Guide en-
closed with the booklet. It lists fully
the main characteristics of cach of
16.different ranges.

If you have a need lor Plugs and
Sockets you also have a need for this
information.

Write for a copy of Publicarion i48.

Electrical

.Plessey connectors

Wiring and Connectors Division
The Plessey Company Limited
Cheney Manor - Swindon - Wilts
Telephone: Swindon 6251

Overteas $ei Organisotien )
PLESSEY INTEANATIOMNAL LTD - ILFORD . ESSEX

@ cve

Nordyk Hi-fi Units

House more hi-fi equipment than
any other cabinels on the market.

Little wonder, when you consider the simple but
intelligent design, the clean finish, the amazingly low
price. Nordyk Hi-Fi Units are suitable for every
kind of home: you build up the wall in small rooms,
along the wall In large oncs. Whether you stand
them on legs, plinths, or the Continental Bench,
there is an arrangement that just meets your need.

Dimensions: 19}in. wide x 15{in. deep x 13{in. high.

The SPEAKER ENCLOSURE (left) was designed
for us by Goodman’s for their 8in. Axiectte and costs
£5/17)6.

The RECORD UNIT (centrc) costs E4/17/6. It
holds 150 records. Two sliding wooden doors keep
your records dust free; the Interior partitions keep
them upright.

The GRAM UNIT (right) will house all turntables
(transcription or autochange) or all tape decks.
Motor board measures 19 x [4jin. It will take most
amplificrs and maybe a radio tuner 100, if mounted
on the side. Price: E5/19/6.

They stand on the CONTINENTAL BENCH
which costs ES/7/6.

Almost every retailer advertising in this journal is a
* Record Housing ™ stockists.  If you -tell us your
nearest main shopping centres we will gladly advise
you of your ncarest dealer. Write for illusrrated
catalogue to Dept, WI¥, 360,

[rcors AT

Brook Road, London, N.22. BOWecs Park 7487.

4
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eLECTRo

HIGH CURRENT
SERIES

MINIATURE
MOVING COIL
SERIES

HIGH VOLTAGE
SERIES

e

MINIATURE
SERIES

gy
NORMAL DUTY
SERIES

PRECISION

IHustrated technlcal daota sent on request:

ELECTRO METHODS LTD., General Products Division, CAXTON WAY,STEVENAGE, HERTS

Telsphone 1 Stavenage 2110-7

PNEUMATIC
TIME-DELAY
SERIES

D
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Sovnds

Q' / ~from records, tape or radio
© o all at

The LONDON AUDIO FAIR 1960

on APRIL 21st-24th
HOTEL RUSSELL, RUSSELL SQUARE, W.C.1.

Home music systems from makers of distinction throughout the world
will be displayed and demonstrated.

Complimentary invitations obtainable from your nearest Radio, Music,
Record, or Gramophone dealer or from—

AUDIO FAIRS LTD., 22 ORCHARD STREET, LONDON, W.1.

FOR FINE INSTRUMENT WORK

WISE MEN USE...

Wolf

FElectvic

SOLDERING IRONS

Whenthe work requires

moro than usunlty accur-
ato soldering, the Wolt 62
Soldering lron is Just the job.
Woalighing only 3 ozs., thia modal by
virtue of Its extrermo lightnose, perfect

balanoe and sturdy construction, plus
rapid heat-up and constant temporature Is
ideally sultsblo far all Intricats Industrial and
amatour raquiremants.

Typo 92 Lightwelght£1.4.8.

Sand tor tull detalls of complste range to

WOLF ELECTRIC TOOLS LIMITED

PIONEER WORKS, HANGER LANE, LONDON, W.5,
Yely PERIVALE 5831.4
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Reducing
Amplifier
Distortion 1 °

Rpoxf2
50k {1

An article in the January issue of Brec-  ARTICLES
TRONIC TECHNOLOGY describes a general  |§ THE FEBRUARY ISSUE
method of correcting the non-lincar dis- INCLUDE :

tortion in valve amplifiecrs by means of
) . E TRANSIENT STORAGE OSCILLOSCOPE
non-hnear res":lsmrs: xamplcs of cor- This ardcle describes in detail a new development—an

rected single-ended and push-pul] oscilloscope capable of storing transicnt signals for many
hours. The authors discuss the rcasons for the sclection

amplifiers are given and it is shown that of certaln components and provide illustrated examples of

the mcthod can be uscd in conjunction measurcments that may be carried out with this instru-
with conventional negative feedback. In oo
aCK.
) X R SOLID-STATE MASER AMPLIFIER
this way, distortion can be reduced as  The physics of maser operation Including the criteria

much as with ordinary feedback methods used for selection of materials is introduced. A des-
C cription is givem of a practical cavity maser and the

but with less loss of gain. system applications and future developments are discussed.

BrecTroNIC TECHNOLOGY covers all technical interests in electronics, using this word in its ewidest
possible sense. All the familiar features of ELECTRONIC & RAD10 ENGINEER are retained, including, of
course, the well-known Abstracts and References section. Regular readership will keep you in constam
touch with progress in the entire field.

Electronic

POST technology
THIS COUPON
TODAY

TO ILIFFE & SONS LTD., DORSET HOUSE, STAMFORD STREET, LONDON, S.E.l, ENGLAND

Pleasc enter my name as a subscriber to: NRBTR s . - swowomosmmmgic « o « s tamaa msisiss « oS o o 37 o o s e ool 7o
Erezctronic TecHNoLoGY for 12 months

commencing with the March issuc. ADDRESS ....iccovns Eers O Ao % o R 1 AR—
1 ¢nclose temitiance £3.7s.0d.

("-S-A- md CJI\JdI soso, B X LY Y reesEer e Trreberene . sseescee

Three years §19.00)

ORDERS CAN ALSO BE PLACED THROUGH ANY NEWSAGENT
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war | 18 way

Sturdy, Reliable and Inexpensive

Nylon—PF mouldings. Silver plated contacts. Solid

drawn aluminium cans. Positive locking mechanism.
|2 WAY ZSWAY Breakdown voltage 3.5k Y.

Send for full detalls to :—
THE McMURDO INSTRUMENT CO. LTD.
ASHTEAD, SURREY. Telephone: Ashtead 340]

$848

f I
ORTIPHONE TRANSFORMERS

for

MULLARD AND SIMILAR TRANSISTOR AMPLIFIERS
~ CIRCUIT YOLTAGE & OUTPUT DRIVER TYPE No.

OUTPUT TYPE Mo

l 45V 200 mW A 203

60V 200 mW A 563
200 mvw A 443
200 mW —

140V ISW il EX 1251

NOW AVAILABLE FROM OUR RETAIL COUNTER AT
92 MIDDLESEX STREET, (5 min from Liverpool St. Stn.)

! I

100 200 frequency C/S 1000 10,000 20,000
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FERRANTI
T.R. CELLS
for Marine Radar

The QF 41 Cell already used
throughout the world has
been chosen for the D7 Series
of Decca Marine Radar

v e e

A ~ . .
JERRANT)  FERRANTI LTD * KINGS CROSS ROAD ° DUNDEE Tel: DUNDEE 87141

D3fTe1
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PERIPHONIC

loudspeaker system
that cancels distortion

In a triumph of sound reproduction achieved with two "atp-
coupled”™ GQ.E.C. Metal cone loudspeakers and assoclated
G.E.C. presence ucits, the Q.E.C, Periphonie system (at 10
watls Input) cuts harmonic distortion to 2.7% at 40 ¢/s. and
0.3% at 1,000 ¢/#t Exclusive to G.E.C.. the Metal cone loud-
speakers give low inter-modulation distortion, and full
response at tke low bass frequencies while the presence units
have extremaly smooth high frequency response and excellent
transient performances. The combination forms a complete
system with full $-octave reallsm and wide angle sound
distribution. Units are uvailable separalely or as the Perl-
phonic syatem b a range of cabinets of entirely new acoustio
design.

& 6.C

HIGH QUALITY |
SOUND EQUIPMENT }

Metal Cone Loudspeakers
Preosence Units - Stereophonie
Systems - Peripbonic
Loudspeaker Systems
Pre-Amplifiers - Amplifiers

-
GEC metal cone loudspesker

Write today for details
THE GENERAL EILECTRIC €O, LTD.
MAGNET HOUSE
KINGSWAY LONDON WC2

GEC presance unit

are making

under licence
the famous
AMERICAN

INTERNATIONAL T.R. SERIES WHICH ARE ALREADY
BEING USED IN VAST QUANTITIES IN
AMERICA AND OTHER COUNTRIES

1I-E-R-C
HEAT
DISSIPATING

VALVE SHIELDS

.-l-—“__

'‘® International T.R. Series Shields
reduce bare-bulb temperatures by
15%, to 259%,.

@ International T.R. Series Shields
eiimimate vibration,

@ International T.R. Series Shields
fit standard sockets.

@ Inlernationai
T.R. Series
Shislds are
available in
various
sizes.

Full Technical information
is available on request.

Joint service numbers
have been allocated.

ARRARD

ENGINEERING AND MANUFACTURINE CO. LTD.
Special Products Dlvision,
23 . Waestmiaster Palace Gdns., Artlilery Row, London S W.1
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S} =f @ GEGALLOY TOROIDAL GORES

for high quality inductors

GECALLOY CORED INDUCTORS HAYE THE OUTSTANDING QUALITIES OF:—

I. High stability of Inductance with time.

2. Magnetic stabllity, l.e., Small change of
inductance after subjection to saturation
flux density.

3. Low loss—high Q.

4, Low harmonic dlistortion.

S. Low temperature cocfficient of about

120 parts/10%/°C.
6. Almost zero temperature coefficient of
frequency when used in a tuncd mesh with

a polystyrene capacitor,

7. Negligible external field.

DIMENSIONAL DATA
CODE | QUTSIDE DIA.|INSIDE DIA,ITHICKNESS CODE |OUTSIDE DIA.[INSIDE DIA | THICKNESS
MM MM { MM MM MM
| 629 2040 1270 | 6-3s | G1B 50-50 30:00 | 10:00 || yom
G 3l 25-40 1270 | 12:70 G2 58-00 35:00 | 17-50 },2'2_},’
G 32 31-80 1590 9-52 G6 70:00 46:00 | 20000 ||so90
633 | 3300 2220 000 ||NOM# (G | 8600 | 4800 | 2900 || 140
G3 3810 2600 10-15 2 G 60 12-70 7-62 475
G4 4000 | 2600 | 1200 |y 25 GS9 | 2032 12-70 | 6-35 ||NOMa
G4 4250 | 2800 | 860 || o3 [GsB| 2286 13-97 7-62 4
Gah| 4250 | 2600 | 1450 |40 | G57| 2692 473 | 1i.8_|p 28
| 68 47-00 | 2900 15:50 GS6A | 33-02 1994 1067 125
et | soso | 3000 17-00 G5 33-02 19:94 1-18 140
| GIA 50-SO | 30-00 | 13:50 | GSS 2429 2337 889
Full detaily of renge available on request.
GECALLOY CORES ARE IDEAL FOR:—
. Fliter Applications — Audio Frequency Tuned Circuits — Choke Coils — Transistor Invertor

Transformers

interference Suppressors.

StabHising Chokes for Fluorescent Lamps used at Audic Frequencies.
Inductor Design and Winding Service available il required.
Polystyrene capatitors are avatlable for use with the toroldal cores.

SALFORD ELECTRICAL INSTRUMENTS LIMITED

TIMES MILL

HEYWOOD

LANCASHIRE Tel: Heywood 6868

London Sales Office: MAGNET HOUSE KINGSWAY W.C.2 Telephone: Temple Bar 4668
A Subsidiary of THE GENERAL ELECTRIC CO. LTD. OF ENGLAND
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LONDON'S LEADING STOCKISTS OF

WIRSLESS WORLD

MARCH, 1960

EQUIPMENT - ACCESSORIES - MATERIALS

HI - FIDELITY STOCKISTS

including equipment by

o ACOUSTICAL e ARMSTAONG o
AVANTIC o CHAPMAN o COLLARO o
GARRARD ¢ GOODMANS o JASON o
LEAX o LENCO o PILOY & ROGERS
o W.B o WESTREX e WRIGHT AND
WEAIRE ¢ WHAREFDALE

LARGE STOCKISTS OF
COMPONENTS & EQUIPMERT

by weil known Manufocturers including ;—
e A.B. METAL PRODUCYTS e AVO o
BELLING-LEE o BULGIN s COLVERN
e DUBILIER o ERIE ¢ MORGANITE »
‘MULLARD @ PAINTON s T.LC.C.
o WELWYN o WESTINGHOUSE.

The Connolsseur's Tape Equipment

MASTERLINK TAPE UNIT M2A
AND COLLARO **STUDIO"' DECK

Build your own Hi-Fl Tape Equipment using
our tape pre-amp and the new Collaro deck,
INC. PRICE {84 Carr, extra

Complete with instructions,

The M2A s complete with external power
pack and v aiso witable lor use with Waarite
snd Brenell decks, C.C.ILR. Characteratic,
PRICE 1T Gas. Plus P, & P, 4/-, Lesflet on
requent,

immediate dispatch
of goods avallable
from stock.
riage charged extro
at cost.

“ALFA"
TEST
METER
OFFER

b.‘ | 1! 0! 1001
A.C

dluo

GOODS SENT TO ALL PARTS OF THE WORLD

STEEL METER CASES
4 x 4in. Sloping Front

S  Bin. Sloping Front

6 % t2in, Sloping Frone

4 x 2§in, Rectangular _—
4

L]

Pre

CEGadMNEwOOBe="

% Jin. Rectangular .

L
=
L
x
x
u & x Jin. Rectangular

4
H
(]
4
$
8

10x6 u”in Rectangular

0x7Tx Alum, Panel  ........

11 % 7 & Tin, with Alum, Panel

14 x 7 x 7in, with Alum, Pana!

14 x 9 x 8in. with Alum, Panel ...

16 x 9 x Bin, with Alum, Panel ...

16 x F) x Bin, with Alum, Panei

12 x It x 10in, with Alum. Panct .
ALSO FULL RANGE OF CHASSIS
Chorsis and Cate Ligt Free on requeat.

chnz::
[~ PP iy

4+ 23dB, 420 to 4+ 3748, Amm:ys
£4% AC. HMuli- rm&. S§inxdin. lllln
Large clear dial. Leads €5/19/4. {P, & P. 2f.},

PNEUMATIC LID STAY with pressure
adjuster, Heavy duty, 10/ complate,

over 800
1f- pluy

66 Paga Catslogue Listin
ltems of our extenzive rrocks.
P, & P, 6d.

ROTARY WAFER SWITCHES
AB Mgtal and N.$.F. Made to order. Price List
free on request,

TELE-RADIO (1943) LTD

Car- 189 EDGWARE ROAD, LONDON, W.2

Our only address. @ Few ming. from Marbie Arch @ Open all day Sat.
Well-aquipped demonstration room @ Phone: PAD 445574,

SIMPLEX TIME SWITCH
2007250 v, 20 amp. Fitged with Smiths Electric
clock, Price 6946, P. & P.I]D,

(~"SPECIAL OFFERSI

t, Mains Tranalormer 550-0-850 v, 150 mA,
6v. A 4v, JA, 110V, Primary L),
1. Mains Tnn:(ormor Potted) 350-310-0-
JI0-350 v, 20 mA,. 6.7 v. SALSIVv.IA,
6IV.IA SVIA 6v,)A 6Iv. I A,
230 v. Pdmnry Siu ﬂln high = Sfin. x

4fin, QIO P, A P, 714

. Mains  Transformaer, W
through, Shrouded, 150-0- :
6 1 v. 3§ A Tapped Primwry zoo 140 v,

rad Drop
v, 100 mA

89,

4. Choks I0H 230 mA. Potted = C ' Care,
25/-.

$. Choke 204 50 mA. Pottad, I!J.

4. Choke 16H 120 mA. Potes ~C" Cora,
.

7. Choke SH 100 mA, Poteed, Sié.

8. Choke 5H JOC mA., Pottec, (38,

9, Recrifier 300 v, 300 mA., 134,

WEYRAD P.50 TRANSISTOR COILS
|.F. TRANSFORMERS

FOR 2-WAVE PORTABLE WITH PRINTED CIRCUIT AND ROD AERIAL

AND

go”

PSOfIAC M.W. OSCILLATOR. COILS.
176pF TUNING CONDENSER

P50/2CC Ist and 2nd
470 K¢/s. OPERATION.

OPERATION. Q™

flying-lead conncctions.

Q mlBOL L

PSO/3CC 3rd I.LF. TRANSFORMER. 470 Kc/s
S 7Q s o % .

RAIW LW, and MW, ROD AERIAL é&in. long,

CONDENSER..............

LFTD2 DRIVER TRANSFORMER. Split Secon-
dary Type,semi-shrouded. Withéconncctingtags

................ Bogssatatessans

For

PRICE 5744d.

L. TRANSFORMER.
FRICE 5/7d.

price 67/0d.

For 280pF TUNING
PRICEI2/6d.

PrICE 976d,

PCA1 PRINTED CIRCUIT PANEL. 21 x 8}in. ready drilled with component positions and references printed

...............................

................. N

............................... rriCE 976d.

BOOKLET OF DETAILED ASSEMBLY INSTRUCTIONS AND CIRCUIT DIAGRAMS FOR 6-TRANSISTOR
LONG AND MEDIUM WAVE SUPERHET

pricE 270d.

ALL IN BULK PRODUCTION—TRADE ENQUIRIES INVITED

WEYMOUTH RADIO MFG. CO. LTD., CRESCENT STREET,

WEYMOUTH, DORSET
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If your problem is the design of Thermostatic

or pressure sensitive systems, small shaft couplings,
pressure seals or vacuum seals, then the versatile
metal bellows will provide the solution.
HYDROFLEX are, of course, to be preferred.
Please write to the Bellows Division for your copy
of the catalogue, quoting reference “WW™,

DRAYTON REGULATOR & INSTRUMENT CO. LTD.
West Drayton, Middlesex. West Drayton 4042
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Visit

Webb's Radio

for all that is
BEST

i communications
receivers . . .

finest of American and British Receivers at

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"'.

NATIONAL

‘MARCH, 1960

A name to conjure with, world famous for design, performance
and reliability. We are proud to announce stocks of

NATIONAL * NC-80 SPECIAL "
5 valves, inbuilt L.S., bandspread.
£35/10/-.

NATIONAL '*NC-68 PORTABLE”
Covers marine and air D.F,
(150-400 Kcfs.). medium and
S.W. Inbuilt LS. A.C,/D.C. or
battery. £78/15/-. (R.D.F.-66
D.F. Loop. £32/7/6.)

NATIONAL ‘‘ NC-188

Bandspread communications Rx,
9 valves. “'S'" meter. £99,

EDDYSTONE

NATIONAL “ NG-109 " I
11 valves. Bandspread. Special
Q{ter and many refinements.
32,

NATIONAL * NC-303 "
16 valves. Double Superhet:
5-position  selectivity. High
image rejection. £264.

NATIONAL ‘' NC-300XCU ™’
Crystal calibrator (for NC-303).
£24/10/-,

As main London Eddystone distributors.you are always assured
of immediate supply from Webb’s:

EDDYSTONE ‘‘840A "’
7 valves. 30 mc/s. to 480 kcfs.
A.C./D.C. 110230 volts.  £55.

EDDYSTONE ‘‘ 770R
V.H.F. 19 to 165 mc/s. in 6 ranges,

‘EDDYSTONE ** 770U " .
U.H.F, 150 to 500 mcfs. in &
ranges.

@ You can Inspect, hear and compare the '

WEBB'S RADIO

EDDYSTONE * 880X ”
15 valves, High performance,
general coverage. £120

G.E.C. " BRT400/2/K”
One model only, and the best
telephony (A,M.) performer we
have yet heard. £190.

14 8OHO 8T., OXFORD ST., LONDON, W.1. Tel. GERrard 2089/7308
Shop Hours: 9-5.30 (Thursday 7 p.m.) Saturdays 9-1 p.m.

Wide range and variety of CERAMIC TRIMMERS
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HEWLETT PACKARD
302.

WAVE ANALYIER

ADVANTAGES: No calibration or stabilization
needed o Direct readings; accurate o
Measures frequencles 20 ¢ps to S0 KC o
Completely transistorlzed e Battery or ac
powered o Humfree e Low power
consumption e NoO warm-up needed o

Very sharp acceptance circults o AFC o

Also frequency restorer circuit o Compact,
rugged, versatile.

SPECIFICATIONS :—
Frequency Range: 20 cps to 50 KC.

Frequancy Callbration: Linear graduation | division per 10

cycles. Accuracy £ (19 x5) ¢fs.
Voltage Range: Juv to J00v.

WIRELESS

WoRLD

75

Necw Model 302A Wave Anglyzer represents a signi-
ficant improvement in wave analyzer design, Com-
pletely transistorized, sophisticated in design, highly
sclective, free of tedious calibratfon and stabilization
before use—these are but a few of the important
convenience and accuracy features in the new 302A.
Other cxceptional features are low power consumption
(in the order of 3 watts), provision for battery opera-
tion (18 to 28 volts) as well as ac line power, and

climination of warm-up time.

Selected Frequency Output: |v open circuit at output
terminal for full scale mcter deflection. Output level control
provided. Frequency response 1 db. 20 cps to 50 KC,
Output Impedance approximately 600 ohms.

B.F.O. Output: Iv open circuit at outputterminals, Qutput

Ranges provided by an Input attenuator switch and a meter
range switch in steps of 1: ] or 10 db. Meter range is Indi-
cated by a dial mechanically linked to input attenuator. An
absolute-relative switch, in conjunction with a variable 10 db
control Is provided for adjustment of intermediate values.

Warm-Up Time: None.
Voltage Accuracyt £59% of full scale value.

Residual Modulation Products and Hum Voltage:
Greager than 75 db down.

Intermediate Frequency Rejectiont Intermediate fre-
quency present in input signal rejected by at (ease 75 db.

Selectivity: +34 cycle bw—at least 3 db down,
+15 ¢ycle bw—at least 50 db down,
270 cycle bw—at least 80 db down.
beyond +70 cycle bw—at least BO db down.

Input Impedance: Determined by setting of input stten.
uator: 100,000 ohms on 4 most sensitive ranges, | megohm
on remaining ranges.

LIVINGSTON LABORATORIES

RETCAR STREET - LONDON - N.I9

level control provided, Frequency response 21 db, 20 ¢ps to
50 KC. Qutput iImpedance approximately 600 ohms.
Automatic Frequency Control: Range of frequency hold-
ing is 2100 cycles minimum,
Power: | 15/230v £ 109, 50/1600 cycles, 3 watts (lpprvx.}
Terminals provided lor powering instrument from external
battery sQurce. Battery supply range 28v to 1Bv.
Weight: Net 4 Ibs. Shipping 63 Ibs, (cabinet mount). Net
35 Ibs. Shipping 55 Ibs. (rack mount).
Dimensions1 Cabinet Mount: 204° wide: 124" high: 144°
deep, Rack Mount: 19° wide; 104° high: 13§° deep.
Price: Deliveread U.K. and exclusive of ducy—~where payable
L8605 (cabinet mount)
£598 {rack mount)

Continuous progress in design may aflect the above
specification which is therefore subje¢t to change
without notice.

LTD.

Telephone ARChway 6251
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MODEL LI0C HIGH FIDELITY 10 WATT

AMPLIFIER
WITH SEPARATE PRE-AMPLIFIER

Suoplcod complete Rewsd |
only {Le. Main IS Price

Amplifier md Pre-amp.) GNS.
Size of main amplifier %in, x Tin. x Sin.,
Pre-amp. 1lin. x 4fin. x 2pin.  Front |
Plate I;m x 3}jin. Stoved Gold ham-
mered finished chassis, Fronc Plate |
Polyehromatic Gold. Weight ol main
amplifier 1016, Pre-amp. JIb. For 50160
€.p.5. A.C. maing 200-230-250 v. or to
order lor export.
The Following Quustanding Tese Figures |
indude Pre-amplifier,

Sensitivity {for 10 wacte) HARMONIC
LP.2S mv, DISTOATION

:B.;':.';\s ]":3:" Inc. Pre-amplifier)

Microphone, .5 m.v.
Input Impedanes

All inputs 500u. Plus 10pid.
Frequancy Responie
+1d.b. 035,000 c.p.s.
Power Consumption

Baas Control
+9d.b. 10 =9d.b
at 0 cps.

Trable Control

90 watts. at 12,000 ¢.p.1.
Hum Lavel
Maximum Power Qutput ~70 d.5.

In excess of 12 wates. Filter

MNagative Fesdback =T 4.b. st ¥ Kefs.
Total 32 d.b. I =10d.b. at § Kefs.
TRADE AND EXPORT ENQUIRIES TO:

+ 94d.b. 1o =9 d.b.

For

.07% messured at 10 watts
Damping Fattor 38

LINEAR PRODUCTS LTD.

HIGH SENSITIVITY!
HIGHEST FIDELITY!
MAXIMUM RELIABILITY!
REASONABLE COST! Aiso Availabie

MULLARD VALVES:

EF846(1);
£z81(1).

QUTPUT MATCHINGS
For 3 ohm and IS ohm L/Sp cak-
ers Irom bgh grade sectionally
wound output tramsfermer.

RESERVE POWER SUP.
PLY {lor Radio Tuner) 300 v,
JO m.a. 1mocothed snd .3 v.
1 1.5 & at 4-pin sockec.

ECCBI(2); ELBA(R);

ELECTRON. WORKS, -,
ARMLEY,

The LAS5. A compact High
Quality 4-5 watt amplifier

Size appron. 7-5-Stin. high. Sensitivity
1 28 millivolts 1o that the Input socket
cat be used for either microphone or
gram.. tape. r3dio tunsr, etc. AV.A
valves used sre ECCRI, ELB4, EZ60.
Contrals are: Vol. Trable and Bass with
mains gwitch. Ths Tone centrols
provide full compensation lr lon!
playing records. Cutput matching lor
ohm loudipsaker, Retsil 871974
THE LT4S TAPE DE AMPLI.

FIER. A complete unit (pow.r pack
and owcllator ncorporated) resd

connection to A.C, mains. J ohm {oud-
speaker and practically any make of

deck. Nagative lsedback equsiization
adiustment multr-potition switch
for 3t 7§ ll'l 15in. par sec  Retall

rice 12

IATO IC 10-14 WATT. High
Fidedity amplifier with integral pre-
amplifier. Retadl 12 gne.
CONCHORD X WATT. H-fi
amplifier with two uvanuly can-
trolled inputs. Retail 15 g
LS50 30 WATYT AHPLIFIER. Size
approx. §3 x 9 x 7in. Sensitivity 25 m.v.
Outputs for 3 md 1$ ohm speakers.
Retad prece 19 g
un STEIEOPHONIC AMPL)-
FIER. Sensbtivity 150 m.v. Output 3
watts on sach channel. Retail 7 gns.

L.: Loeds 61.0126
{3 lines)

LEEDS

of the 5 different sized bits

with the | Precision ron,
creates the most versatile
soldering tool yet pro-
duced. Bit sizes of .C40in.,
3/32n., 5/32n., 3{16in. and
3{i6in. heavy duty com-

picte the range.
FINGERTIPCONTROL,
sharp, regulated heat, en-

sures 2 quicker better job.

Model C.240 (2301240 voles)
Iustrated, Is available from

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

ing from 6 to 230 volts

also available.

Stands as illustrated at 12/6.
IALL PRICR SURJECT!

A.N.T.E.X.

7/8 Idel Lane, London, E.C.J.
Phone: Manslon House 2716

SEND FOR DETAILED CATALOGUETO

INTERCHANGEABILITY

&
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HETERODYNE FREQUENCY
METERS

BRITISH MANUFACTURED

Designed and built to rigid services ypecifications.

TYPE T7§

Frequency Ranges 85 to 1,000 megacycles.

TYPE T74.

Frequency Ranges 20 to 250 megacycles.

Frequency callbratlon accuracyr .002% at 28° C. (or .01%
tween =20° C. to 470" C.).

Crystal-controlled, portable heterodyne-type Frequency Meters used
foc Ficld testing and measurement of pulsed, modulated, or C.W.R F.
transmitters, receivers and signal-generaton.

Mains Operated Power Unit svailable as optional extra and designed
to At Into the battery compartment

Reconditioned and calibration-checked B.C.22F Frequency Meters.
range 125 Kc/s to 20 Me/s, still avalable

Provisional specifications on & new wide-range, very high
ACCUTRCY Fﬂn’uency Meter ond also an instrument covering the

range 00 Ke/s to 1,000 Ale/s (higher under favourable condi-
tions) avaliabls on request.

be-

A

e EmEMAx: N

INSTRUMENT
Complete Specificarions on application 10—

Sote Marufaerwres TELEMECHANICS LTD
(Instrument Division Dcpt. W.W.8)
SHORE ROAD, HYTHE, SOUTHAMPTON, ENGLAND.
Telephone: Hythe. Hants 3376 Cables: *Teleset® Hythe. Southampton
Agents: Some overscas territories still avuilable.

Makers of High Voitage Test :
Sets and other Electronic Equip- |
ment for H.M. Government. |

Superb equipment by

Yariable 3 speed motor.

For 334, 4S snd 78 r.p.m.
Stroboscops ficted with in-
ternal light sourca.  Syn-
chronous motor dynamicslly
belanced, reslilentiy
mounted. Maechanical specd
change giving 4% variation
on sll tpeeds.

—

for stereo or

%
'
[}
'
i
'
[ |
.
monaural e
-+

'-‘ﬂ----q-

dynamical balanced,
h!een inyintol onfoff
warning light.

controls,

L .

! .

PesewesnTEmwes N Stereo Amplifier and Control 1 :

2 speed transeription Ly Unit Type $66. § ’
motor H . .

(] Twin channel, delivaring 7.5 watts L} { 2

3)’ ¢.p.m. and 45 rp.m. ; per channgl with ultra Lhnear ] ‘l [
If.u‘:. lﬂ::mt‘urubl:“: ks ﬂ; output stage. loputs for P.U., 1 i e
aylon graphite besrings. 4 3 Tape and Radio, sansitivity baing 1 :
Synchronous motor : . 6 mV¥, Separate treble and bass 1 A
» ! [

» ] (]

[ 1 + a

8tereo Pickup Mark 111,

Designad 1o sccept both monaural
and scereo heads, Adjustable for
haights of various turntadles, Fick-up
head specification identiesl with the
Tyoe CSI.

A. R. SUGDEN & Co. (Enginecers) Ltd.,
[arket Street, Brighouse, Yorkshire,

sssscessmnwacscashssammocsaad

bosusses sem=ewes

Stereo Pickup Type CS1.

Picheup arm fitted with
integral Viting devics. The
phkk-up haad smploys minia-
wure caramic unics, frequency
rangs 20-14,000 ¢.p.5. cutput
0 mV, with channel separa.
tion of 20-2% dbs, Down-
ward pressure 3§-4 grama,
Diamond scylus. Will accept
Mark [l monayral hesds,
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At 120° in the shade, human survival becomes certainly sticky,
if not altogether chancy. Suflex electronic components are

made of aterner stuff. Forinstance, the Suflex Polycarbonate
Capacitor—made specifically for hot places—feels slighsly

chilly at a mere 120°F, and keeps cool and collected even

at 120°C (248°F), combining small size with these remarkable
characteristics : Capacitance stability better than 5% with
continuous operation at 120°C or under high humidity ; low
power factor and high insulation resistance ; negligible de-rating
at maximum temperature. If you are getting hot under the collar
about a heat problem, please allow Sufiex to administer a
cooling draught of sparkling Polycarbonate.

POLYCARBONATE CAPACITORS

Sufiex Ltd
35 Baker Street London W1 WELbeck 0791



80 WIRELESS WORLD MARcH, 1960

- M. R. SUPPLIES, LTD.
tAe /t/é-W Patencs pending (Established 1935)
otbar purpomss—isps reoorders, amerson heatars, sle, Onpaciy 20 amps, fted
TAPE DECK :‘;;nomu: ELECTRIC CLOCK ;ovuzxrs. WODI0 v, 30 6. Pittel with
&M, dial I

| STNCHRONOUS TIME SWITCHES (Sangamo} for accarale pre-set swiiching oftea-
lmnM.Mv.wr. l"mrhung nsh'ﬂoﬂﬂp‘rﬂh‘lprilmnnmr
choma iimes. with day davics (use Capadly ™ amps.  Com
pactly nousnd dta. dia., JHn. dewp, Witk full instructions.  S5/8/8 (despatch 30y ‘

We ofter only frsi-ciam cajerml at the moat sitraslive prievs and with prompd
delivery. Careln) psabizg. Saustastioo amured. PFrioss nell,
SYNCHRONQUS TTMERS (by weil-known British musher—brand pew), Uodsd news
for thoss wha applied 100 late for Armt supbly-—a Iliniled pew delivery pow st ailable.
WL W, M viling amy = on = pericd belween § mina and !r{-m switchlng
neon indicalor, Mowsing 6to. sy, by 3} th. S4'IR/E (despatch 3)
LABORATORTY COMPRESSORS, New range aveilalie, example 1 b a0
wpindles for Bours. minutes and srounds handa,  Seifstarting, ceniral bale Baing.
| Dia. 94tm., depid bebind dial only ltn. Very Litest model. Wih dast cover, VO
| SYXCHRONODS ‘ruzu lorol.l (Ranqamo), 2007250 1. 20 cyrles.  Salf-atarlng,
Wa dia by 1fia. deep, 1 .ltpludlirpk any woe JT/G tdea 1) Al

= o8 st the eud of the =i pertod. Made for sleciric conksre and suitable for aany

b, Ins per minule. Motorieed 7200250 v. AC FI14/18-. hmbu .m.u. why

(leapaich L/, :l. of thrm hands Lo At, to good sy, for B/Tin. dial, 2/8 ek, for
oot.

high Lariug myadel {G. ncu rpm, S8 (dew, 1/} Thems arv sulable lor dispiay

Alsd Woith's Relyon Twin<irenit twodel, 20-amp. svilching. E7/8- (des. 2/8)
I SHORT INTERVAL TIME SWITCHES (Scnh's), Bpricg driven. Clowrd circoit
peria] cmtnucaely aijustable from 1 to 13 mioates. 18 amp. (330 r. AL) swilche
ing. Hn. dia. by 2)im: Wweg. Not calibrated. 17/8 (desgmlch 1/6)-.
HIOR SPEED MOTORS (Delco). 11k H P, 300,230 v. A.GJD.C., 10,000 rp.m-
| Body 4)ln. by 3ia. with fin. shaft prof. Litn. Made for span driers and Meal for
drilis, aandors, mizers, ote,, Dew, 47/8 {deapatch 206},
ALR RPHERMOSTATS (Kieft-Pullin).  Adlustabis range 30/80 deg. P. Pwitching v
capacily ap 0 15 amps. AC. In ®oart Ivorine 4f 233 0n. Easly installed. 5
instractions wilh rach. Kight for greeahouses, rooma, . ele., A6 8 (despaleh /),
EXTRACTOR FANS. A very r line. Well:made units al much wer than
nonual prioss. 300,230 v. AL nclin motor, silenl Mnulng po Lnlerfervace.
WIth rascintiog (M acd bacl ¢rille, Feady (of easy (nstallatbm. With ia, tmpe(ler
(te. oversll dia), 200 OP.M., u’&'- 10tn. impeller {120, dverall), 240 C.P. M.,
wwe. Als> minor model, Gin. ovemnl] dis., 73 CP.M., £4'12/0 (despatch any
Incorporating many new features and a greater ooou)la OR EXTRACTOR PANS wilh open typs BP. Induction motsr, S0HS0 v
frequency response | AC. 2Mn by Zlin. by Jfine, with din. plastic 3-blade lmpetier, Alsy puitable for )

<y P proieelat lamp> conling ain conrector heaians. - Belling very faal sl culy 228 (des-
et b
COMTLETE SEWIND IACIIIIK BOTOR OUTFITI. No belter job obialoabie st V.
asay price. 00350 v. ALC/D Pitted latest mdiofT. V. suppresscrs.  Uom [ataing
los wilh Axing bracket lnu conrol apd switch, pexadla h(hl wilh pwiteh, beit.
wle., aDd matroctons for easy Atlog 10 ANY machloe. The cotaplcte oulit o1l
268 18- (Jespatch ¥}
M.R. SUPPLIES, Ltd., 63 New Oxtord Street, London, W.C.1

{Telephone: MUScum 2958)

Now restyled In two tones of
grey—you must see the new,
attractive Motek K.I10,

v Frequeney response better
than 40 ¢fs. —Iloogc,'s at 7.5in.
per sec. with cxtremely low hum
plck-up.

v Enlarged drive wheel on the
rey, counter ensurcs accurateg
tape positioning.

or | LTHASIINIIJS

Please send for brochure of
K.10.

Quartz Crystals of any shape and size cut and g
groundgrecisely to specification and coated, if <
required, with Gold, Silver or Aluminium, etc.

MODERIN
TR TR TR G, W RS Brookes Crystars Lrtp

Suppliers to Mindatry of Supply, Home Office, 8.8.C., eic.

Wedmare Streat, London, N.I%. Teli ARChway I 14 LASSELL STREET, GREENWICH, S.E.{0
More and more momulacturers are instolling Motek Tope Decks in Phone : Gresnwich i828/4482
their recorders. Groms : Xruls, London, $.E 10 Cables : Xuls, London
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6,000 Times Faster than a Space Rocket

Efficient—
Modern—
Reliable

anar e

b— T

The tracing speed of a high-speed cathode-ray oscltograph
is more than 30,000 miles per second compared with 5 miles
per second of the last stage of a rocket to put its satellite
into orbit. Thus the tracing speed of the oscillograph is
6.000 times faster. This means that the 240,000 miles distance
to the moon could be covered in 8 seconds.

Electronic Yalves—

The Decisive Components of Modern Measuring Instruments

In countless laboratorles and workshops rapidly changing clectric
processes are traced with cathode-ray oscillographs. The quality of its
clectronic valves determine its efficiency and performance. Measuring
instruments are of greatest importance to science and industry, and
with each year more and more of them are being produced and con-
sequently the demand for electronic valves and tubes is constantly
increasing. Trade with these vital components has developed into
an important business on the worfd market. The valve and tube
manufacturers of the German Democratlc Republic are in a position
to supply you with high-quality receiver valves, long-life valves,
oscillograph tubes, thryatrons, and stabllisers for all purposes.

ROHRENWERKE

Agants for England: The Winter Trading Co., L1d., 6. Harrow Road, London, W.2,

RFT Rdhrenwerke,
Berlin-Oberschoneweide,
Ostendstrasse 1-5

COUPON

Plaase sand me fres of charge: and without obligation catalogue "Specialt Tubes

Nama.......

Address . . Country,

Remarks
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RADIO - TELEVISION - TRANSMITTING & INDUSTRIAL TUBES

ALL TUBES OF BEST BRITISH

AND CONTINENTAL CURRENT

PRODUCTION, BRANDED AND
BOXED "WALRAD"

N FACTUR
~ ALSO

Lowzsr\

ERS’

“ QADIO ™

WALRAD

w TUBE -

N ¥ LEADING BRITISH MANU- §

PRODUCTION |

AVAILABLE WITH [

\ THEIR OWN BRAND & BOXES

3| aLso

LARGE RANGE OF

AMERI
|

3

. PRICES >

PHOENIX HOUSE

Telephone :
GERrard 0522-3

o

IN STOCK

CAN TYPES

WALMORE ELECTRONICS LTD.

19-23 OXFORD STREET

Cables :
VALVEXPCR-LONDON

WAFER SWITCHES TO SPECIFICATION

prices and last delivery.
From one upwards

As we specialise only in the manufacture of small
uantities of Type '"DH " waler switches (to in-
gividual specification) we guarantee competitive

SWITCHES T0 PUBLISHED DESIGNS (FROR STOCK)

S1 (14061/B1)
$2 (14062/81)
S4 (55/556/4) ... M6 | sson

$$/567/D

SS/993/A. B 8
SE/894),

| Mullard Amplifier Switthas

’ % i Tape Amplifisr Typs A
G.E.C. 912-PLUS ;;,?:ru. BaC J2/8 par set
Tare Amplifier Type B

SSPGTIA
}“16 pair | 14  Amplifier Tyos €
VA

Two-valve Pre-amplifler

Three-valve Pcuvn;npl Rer
7/ pwr
25 (55155611) ..... '01'5 Surco:honlc Pro-a:"n:l'm::t
BAC J/0per e

Write for Price List and Design Chart.

SPECIALIST SWITCHES

23 Radnor Mews - Sussex Place
London W2 - Paddington 8865/7
Suppliers to the leading electronics, oeronautical ond

automobile companies ond 1o reseorch institutions, the
G.P.0, universities and the home constructor.

166 sach

1814 each
8/4 each

10/= aach

LONDON -

A

Telax:
LONDON 8752

GRYSTAL OVENS

A complete range for fixed or moblle
application achleving frequency stabllicies

+0-0005% to *0-00000(%

LINTON CAMBRIDGE ENGLAND

TEL: LINTON 581
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Sinewave, squarewave, pulse or television-picture
modulation can be applied to the output of conven-
tional signal generators by means of the Marconi
TF 1102. 1t will accept carrier frequencies between
100 k¢/s and 500 Mcfs, and permits deep a.m. with
negligible f.m. Couple the Amplitude Modulator to
the Marconi F.M. Generator TF 1066A, R-C Oscil-
lator TF 1101 and Qutput Power Meter TF 893 (as
illustrated) and you have a comprehensive test rig
for f.m./a.m. receivers. Further details will gladly be
sent on request for leaflets G 140.

RCONI

AM & FM SIGNAL GENERATORS « AUDIO & VIDEO OSCILLATORS

. ‘N ST RU M E NTS FREQUENCY METERS « VOLTMETERS . POWER METERS
DISTORTION METERS . FIELD STRENGTH METERS
TRANSMISSION MONITORS . DEVIATION METERS

OSCILLOSCOPES,  SPECTRUM &  RESPONSE ~ ANALYSERS
Q METERS & BRIDGES

Please address enquirlies to MARCONI INSTRUMENTS LTD. .at your nearest office:

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

Export Department : Matconi Instruments Ltd., St. Albans, Herts. Teieihonga: St. Albans 56161 1¢ 140
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SOUND

directed
like a beam
of light....

This is one of the
Pamphonic Line Source
Loudspeakers In the |
Portsmouth Guildhall, |
Only two are needed

to cover the whole
auditorium! The

special stand enables |
the loudspeaker to be
moved and tilted to |
cover the varying

seating arrangements '
.+« sound being

directed like a beam of
light. This unique [
Pamphonlc sound
system can operate
under diffieult
conditions and still give
perfect results where
other systems fall.

Pamphonic

LINE SOURCE LOUDSPEAKERS
rs—ounmd_ed - "/-‘ i :’

l fike a beam oflight 7" ’

Greater power
economy with no
extra expensive
fitting costs.
Used axtensively
by Municipal
Auchorities for
many Public
Buildings and by
the B.B.C,
Speclal robust
all-metal weather-

-
R

<qUsnu)

proof modcls are
available for
out-door sound
coverage.

o
PAMPHONIC REPRODUCERS LTD

17 Strarton Street, London, W. 1. Telephone: GROsvenor 1926

- .
Wz Radiospares components are
|

delivered absolutely “'by return’

i
=
.n;——--..-—.—ds—.;.—j l

DePIsOWW

EDDYSTONE COMMUNICATION RECEIVERS

These sets are Lthe choice of the discerning profewional and amateur

51
Telephone: AINTREE 1445

COUNTY ROAD,

Model 840A iltustrated

HIRE PURCHASE TERMS

Cash Deponit 13 Monthiy 24 Monihly

Price Piymants Paymaents
fEL] n £2,130 588
285 s 2407 l!{'ll

L1110 210 £5/19/2 e

£120 810 81 £5/81

Carriage pakl per passenger train.

users, Descriptive Uterature gladly forwarded,
The
o
SERVICES LTD.

LIVERPOOL 4
ESTAS, 1925
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Greater versatility
for the Redifon G.R. 400 TRANSISTORISED

SSB Radiotelephone

I
%ﬁ‘\“\.\*. - :_ =
S
SIS,

T

e

The Redifon GI. 189 TRANSISTORISED
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 TRANSISTORISED
SSB Receiver combines with GR. 400 to give
full DUPLEX TELEPHONY.
The Redifon GR. 400
TRANSISTORISED SSB
Radictclephone gives all the
advantages of single side-
band. yer is as simple to
opcrate as an ordinary
teiephone. For RfT or CW
operation. Compact.
Reliable. Full tropical
specification.
.. These 3 units are available for use with A.C.
mains or D.C. 12 or 24 v. supplies.
> REDIFON LIMITED Communications Sales Division,

Wandsworth, London S.W.18 Telephone : VANdyke 7281
A Manufacturing Company in the Rediffusion Group
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LEVELL| PORTABLE INSTRUMENTS
TRANSISTOR TESTER

TYPE TMS

Measures the current gains of PNP and
NPN transistors, the values of resist-
ances, and the leakage currents of diodes,
transistors and low voltage electrolytic
condensers.

Collector Current Ranges: 0.5, 5, 50,
mA,

Current Gain Ranges: 100, 250, 500.
Resistance Ranges: 0-50kQ2, 0-500k0.

Price with batteries: 517.0.0

A.C.  MILLIVOLTMETER

TYPE TM2A

Measures 50,V to 500V on 12 ranges. Response
4 0.14B from 30 ¢/s to 30 kgm High input
Impedance. Output for C.R.O. Gain up to
80 ¢B available with 2 V. output. Low noise
level. Low microphony. No hum.

Price with batteries: £3 6 . 0 . 0

LEVELL ELECTRONICS LTD.
10-12, St. Albans Road, Barnet, Herts.
Telephone: BARnet 5028

g
=

gt
g
HETH
1oy

) ‘mﬁﬁ‘y i
A
! "‘:P:.uﬁ“
AT
Tizd

il
.

R

bad
Lol

§
E
;
3

)

DC/AC CONVERTERS

Rigt

=

’L_J5 TRANSISTORISED, ELECTRONIC
AN EXCELLENT RANGE OF sy _ AND VIBRATOR MODELS

available for operating practically any- 3,}
thing—(rom an electric shaver to a o]

-??!} 7

35

I= =
Hou . tel e
MOULDINGS FROM STOCK || - wiiacon By B8 s gl
il : A
Embellished types for  Instrument types for A F:E,;"-,}‘:_-" TG
domestic equipment modern apparatus 2 KU Dept, WW/C ., Browells Lane . mmm@
| 4 Middlesex ~ Feltham 4242 4

Lenden Office @
87 Fortess Rd,, NW.S

WE ARE ACTUAL IMPORTERS of the popular
“Pekallt* range and maintain adequate stecks
of the more widely used patterns

UNCLES BLISS & CO., LTD.

B,

Sitdin

b‘,\
fi.

7.
51
relbtv e s

CHERRY ORCHARD RD, EAST CROYDON, SURREY
TELEPHONE: CROYDON 3379/6390
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FOR INSTRUMENT TUBES

check with

It is more than likely that your Instru-
ment tube requirements can be met by
the present comprehensive range now
avallable from Electronic Tubes Limited.

Economy with performance Is character-
istic of this range which Is the outcome
of years of specialisation in the design
and production of instrument cathode

ray tubes.

Brief details of the range are given here —
for full data please use the coupon at the

foot of the page.

ABRIDGED DATA — Typical operation

ETEL

icrr | 3aFP1 [1azei| eemr | aer | smxei | smupr | SBYPI [SBYPIA| sCLPY
TUBE Monltor S:rnoul Double General | Split nlucal General anm; Writin; Sul‘li-
pose | Gun Purpose | Beam | A. | Purpose Sueed | Shol | shier
- < : -
VAl JBe T (kV) 05 1.0 1.5 2.0 1.5 1.4 L0 4.0 15 1.5
)00 ta 606 000 8 (kY) 05 1.0 1.5 20 1.5 1.8 0 40 4.0 1.5
VEdl s Torert siote .(kV) — _ - 40 3.0 4.0 4.0 8.0 8.0 15
Vage.oees + o (kY) = - - — e= 10 - -— -_ 15
T tap ey & {mm) 28 55 70 80 75| e 95 95 95 60
Y sensitivity . . (Viem) 45 15 18 px] 27 12.5 17.5 36 36 27
R AN i et {mm) 28 5S 90 90 90 95 s - 115 s 100
X sensitivity . . (Y/em) 53 20 23 3¢ 27 265 29 60 60 12
Screen dlameter (mm) 30 71 94 108 108 137 137 137 137 137
SCREEN TYPES:
Medium persistence . Ya3 Yes Yes Yes Yes Yes Yes Yes Yes Yes
Long afterglow...... Neo Yes Yes Yes Yes Yes To order | To order | Te order | To order
Blue photographic . . . | To order | To order| Yes Yes Yes |To ordorl To order | To order I To order | To order
Shore persistence .. .. | To order No No (Te order| No No No ITo order | To order No
| | 1 1 1

* Dote is given for each gun.

=.-.-.l......-...-....-............-.....i...:
= Please send me datas on the types ticked =
= Name =
a 3 icPi[] sBkPI[] =
= BOsItlon.. ... o0 coommes s 55eein - piunge oo semeeE T :
FP BUPI
= Company ....ccceevnrnnen P A R LT " 'D SEs D :
] [ ]
= 0 T T O e JAZPI D 58YPI D :
- =g a€p1 () saveia (] 8
B Pl [] scemi [ E
a

Kingsmead Works *
Telephone: High Wycombe 2020

ETEL

Electronic Tubes Limited

High Wycombe *

Bucks

ETL l6a
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. o '
Arcolectric
SWITCHES & SIGNAL LAMPS
T.225: Miniature Slide Switch L]

Ideal 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 clrcult boards

T.438

Write for Catalogue No. 132

CENTRAL AVENUE, WEST MOLESEY, SURREY.  Tel.: MOLESEY 4336

The Best Manufacturers [Z J"
use Grey & Marten ﬂFﬂIﬂl\ fEfEﬂ

‘Amalgam’ solder

Grey & Marten make solders specifically for the
Radio, Tclevision and Electronic industries.
Amalgam ‘Resinact’ Cored Solder with specially
activated resin flux, to specification D'I'D 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 Afloys, made in all forms, for all e o, ol e, Il A i M (S
uscs, Fully approved A.LD., ClA. G.P.O., TIratat Tod N s Founb Raatlr T o ke
ILR.CS.C. and M.O.S.

v § watts ?’" chennei at 0.F%.

9 Direct from Tepe Head €CIR.

% Any low output magnetic P/U RIAA.
+ Distortion negligible all levels.

% Spare power for Tuner.

v Main Amplifier only 1237 x 5in.

% Scparate balance control.

% Elegent in black and gold.

% For shelfl or cabinet mounting.

305 Controf Unit 18 gns. Main Amp, 20 gns. Macching FM or
I AM/FM Tuners availsble,

£ &, Full ipecification fram your hi-fi dealer or
GREY & MARTEN LIMITED | C. T. CHAPMAN (Reproducers) LTD.
City Lead Wosks, Southwark Bridge, London, S.E-1. Tel: HOP o414 HIGH WYCOMBE - BUCKS.

and at Birmingham, Manchesier and Ipswich —_—Telaphone : High Wycombe 14T
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FAST, LOW COST ASSEMBLY
SPECIFICATION

Available in: Any no. of ways up to 40.
Centres: 0.150° or 0.156° as specified.
Curventrating; S Ampsat S00 V.D.C wkg.
Voltage proof: 2 K.V/D.C.

Contact resistance: < 5 m o~ after 1,000
sizings and cxposure to DEF,5000
tropical conditions.

Withdrawal force: 4 to 6.5 ozs. per
Contact.

=T={ 19/961-2 F‘—f\j) 81/006

81/007

79/43&2 ,
E 3 =T

'

SEE CINCH

A ?a':l'b 81/009

Tails accept Amp 98
Taper Tab

Stand R.184

at the
Instruments
Electronics and
Automation
Exhibition,
23-28th May,
1860 at Olympia.

Contacts: Phosphor Bronze, finished

Gold plate on Silver, Silver or E.T.

Note: 79/480-2 & 79/961-2 Brass

only; finish as above,

Laminate: Best quality Commercial

Grade, Grade II; Fibreglass to order.

(Fibreglass 0.150" ctrs. conly).

Egg guides: Hard Brass; finish as
ve,

81/010
81/011

?ﬂ-'g 81/012
N
e

81/013

Tails accept Amp 78
Taper Tab

R

Double Edge Connector
using 791961-2 Contacts

Garr Fastener Gompany Ltd

STAPLEFORD, NOTTINGHAM.
197 GREAT PORTLAND STREET, LONDON, W.1
/Langham 3253)

e A R R R SR R

A R R A B RO

(ha

s S

jaonen

A;‘w
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E SEND THE BEST OF BRITAINS HI-FI EVERYWHERE

at ® PROMPT DESPATCH SERVICE SPEEAI‘ER S‘VJSTEHS 8ot e s
scerostatic .
By © HOME AND EXPORT ENQUIRIES | Whirass 57513 .. Br10 0 8 | Adds a New
WELCOMED AT ALL TIMES Wharldale Coaxdal 12 428 0 0 3184 . .
= Wharfdale Golden 10 TR R TR (T n
® 110 VOLT ITEMS AVAILABLE | Tunacy I3in. Honior . 30 15 0 Dimension to Sound
ol TI!U\O’ 15in, Monitor . 437 10 0 THE BINSON *“ECHOREC, Q“-
3 RECORDERS il o e e ... . €112 3§14 |} tributed by {see W. W, Fab. page 92). 2
a V:rr:x: :Vv.\‘l,:. 1] Ig 10 :SIS G"’"“'“’ Tn A’“““ £28 0 0  $71 |} davice for supsrimposing controlied echo on
Bransll M, V ... Y LI sin g:::m.m m E ::: ‘; : m to any sudio signal. It achieves wichin the
8 Brenell ] Star Sterec 8? gns. 147 Kalty 'R;:;on i “aoe 1o 0 $30 ¥ize of s compact. fully portable bnstry-
: gmon E“P: 5 - :; .n:. ﬁ.ﬁ B ) Tweesar complets . €8 S O 11 || ment. eHacts normally requir:n‘ hrgoT;‘cho
L Pt f HOTORS AND FICK-UPS . o e gt
- B = B iy ns.| AR T T 10 19 S $1%4 prorking .(hlnn.ﬂl are provided, the e
€3  Ferrograph 808 a 105 gns s Renco GL60 Trana. Unn u. 1" 1 $41 interval is variable. and iwell and othar
=8 Gryndig TKED Starec T §384 | Lenco GLSB/R, Stereo PU. Q9 300 842 |{ efeces sre obcsinable. The wnit i of
Grundig TKSS Scoreo ..., 92 gns. $174 | Garrard 300 ... .2 T 3 334 1 paccicwiar value b0 recording, for P.A., ctc.
Grundig TK20 with Mic 521 gns. 3154 | Garrard 4HF/Steceo P.U. ... £19 17 7 Lol Ies characteristics will slyo no doubt lend
Grundig TKO = b gne. §214 | Garrard TAJMR, 1t . gy 5 8 2 themsaly other original applications.
* Kéreing 4 Track Kiareot oy &8 gns. $104 | Connolussur Moter .28 & ) 357 G A% 4P 8
B8 Philips EUS)S = ISt $171 | Goldring 700 .. . £2 14 ¢ 82 | ABRIDGED DESCAIPTION
O Philips ELISIS | B TN 194 | Ronecta DC2B4 ... P 33 1 @ Thres inputs and outputs.
Eha  Scuzal Transistor . .. 49 gan $107 AMPLIFIERS & TUNERS @ Push-button channel selection for |, 2
w Steelman Battery $$ gns. $14$ de .Z'Z-Con::_-ol Unit ... g{ 'g g m or 3 chsnnals.
vad W Amplifier . u C. by f ho intervaly, vol ol
X & DECKS TSt B0 Amp, - e (3 DD ». 340 | @ CoRALCITVDTS ctic TRisiaiy, foi0ime
E 'vkv“m. A Loapd 108 :s (] ::c;s I :.m »:o{.:oor:. Flr..-Amp A 8; 'o 0 ‘s:o ::'::;\::oli.&ﬂnt, volumas level on input
Waarite 48 cene. £4N 1O 0 ? | Jason Mk, | . [} 07 ) g 3 n i
Brenelt | 28 gne. $84 | Quad FM Tuner . 2% gne. 340 @ Complete with flad carrylng cate,
Branell Pre.-Amp, and Amp 24 gns. $72 | Chapman AM/FM .62 8 0 360 leads, p',‘""
[==] Jason }TVY(2 Tuner .... . Qs 17 3 355 ® AC. maim operated,
Microphones by Lustraphone, Reslo, ACot, | 500, kits o3 advertited,
E fimod, Soupd, Cdibie. /ec Enquiries for new itams by firmm men- | 140 gns. $420 m::l.::.'.:r‘.'"u_
% TAPES BY ALL LEADING MAKERS | tioned in this advertisement lnvited.

We corry extansiva ond up-to-date stocks of equipmeny, compo-
neate and occessories by Britoin's leading mokers. Enguiries
dealt with by return.

164 CHARING CROSS ROAD, LONDON, W.C.2
{3 shops from Toitenham Court Rood Station Underground)
Tel: TER 7587 & COY 1703 Cablos: MODCHAREE. LONDOR

RELAYS

TO SPECIFICATION

. ‘-.' -.- ) \'F o.'...I.'.!...n.. T .'."......'.'-'.

(RETAIL)
L1D.

MODERN ELECTRIC

MODEL 'E' SEMI - AUTOMATIC
COIL WINDING MACHINES

Modcl ' B’ is a pew addition to the famous range of Eta ! :;.
Coll Winding Machines. It will wind coils 6in. x 6in. - Y .
also may be arranged to wind Flat Resistance Strips up to ; e DU RO

6in. long.
A large dlameter Lead-screw gives the feed great accuracy POST OFFICE TYPE
and runs in Ball-Races. The reverse is manusl and only 3,000 and 600 RELAYS

’

One Gear needs changing for the alteration to feed. S penialinty Lo Tropleal aoel SRR TR IT TR

A Heavy Duty Revolution Counter with Five Figures and Gaaranteed to.floll A'T'D. and ! B0k B trandardi

Reset. Prompt Deliverics. Prototypes within 24 hours,

The machine is heavily built and will wind much larger Pour Office appm.td All relays guaranieed made in our own works
P.T.FP.E. insudation new available,

wires if required, Pricec on application.

ETA TOOL CO. LTD.  EINLTX)

29a WELFORD ROA D. LEICESTER. Manufacturers 1o H M. Goverronen: Deparimenss and leading Conrractors

Phont: Leester 56386 Geama: Ledcester 34386, L. L SIMMONDS LIMITED., DYRON ROAD, HARROW, MIDDE
TELEPHONL: HARROW 7797/0 TELEGRAMS: SIMRELAY HARROW




MaRrcH, 1960 WIRELESS WORLD

Application Report for
the S.T.C.Type 3A/167TM High

Mutual Conductance Triode

STC.

VALVES

APPLICATION REPORT

HIGH MUTUAL
CONDUCTANGE
TRIODE

TYPE 34)1670-

Braiins Totegiarn and {oivics | swered I

APPLICATIONS INCLUDE

COMPONENTS
GROUFP

The 3A/167TM is a high perfor-
mance, long life triode, which
has been designed to satisfy the
particularly stringent require-
ments of repeater applications.
There is, however, a much wider
field of possible applications and
this report presents the detailed
data necessary to assist the
circuit engineer, and the perfor-
mance which can be expected.

Send for a copy. The number is
MS/108,

WIDE BAND AMPLIFICATION

LOW NOISE AMPLIFICATION
V.H.F CASCODE AMPLIFICATION
PULSE AMPLIFICATION

LOW DISTORTION AMPLIFICATION
LOW NOISE TRIODE MIXING

Srandaord Telephorres and Cobles Limired

Regittered Office: Connought House, Aldwych, London, W,C.2

VALYE DIVISION: FOOTSCRAY - SIDCUP -+ KENT

91
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| a new

STEREO
HANDBOOK

by CABriggs

Technical Editor R.E. Cooke, B.Sc. {Eng.)

Presents information on domestic sterco
in 8 straightforward manner; relicved by & £
humorous touches.

el

TEL - SWINTON 4242/4

144 pages 88 illustrations
| Fine art paper, Cloth bound

1S chapters including-
Pickups,  Loudipeakers,  Amplifiers,

D.C. EQUIPMENT

WIRELESS WORKS LTD| Grm:
IDLE BRADFORD YORKS | amimd® '

d Swerco  Tapes, Recording Techniques, "a’g
Record and Stylus Wear, Stereo Broad- Sa .

m z casting, Room Acoustics, Concert Hally. bs'
— -
T o Published by PRICE 10/6
——— 5 I (Post pald 11f6)
; ' Wharfedal

L

alephonae:

@) 3 arredale| s
LiJ

DELIVERIES

SPEEDY
SWINTON

ATTENTION:

OWNERS OF TAPE RECORDERS

AUTOMAT
gh-Stability

TRANSFORMERS

Hefe is an opportunity to learn

foreign languages with your tape

Send now for your copy of Technical Bulletin 58/1

recorder. Full elementary courses

MOORSIDE

| | in Italian, Spanish, German, French
and Russian.  Full recorded tape
together with instruction book 29/6.

Trade enquiries Invited

Please apply for explanatory leaflets to your

AUTOMAT

nearest retailer or direct from

' FISHER ELECTRONICS CO. LTD.,
NATIONAL HOWUSE,
WARDOUR STREET, LONDON, W.I.
Telephone : REG 7597

{usved by Northwerks Ltd
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T'he EF'erranti

S DIGIT VOL'TIVMVIETER

Type IDI10O01

The need for instruments capable of measuring
voltages with a high degrec of accuracy and with a fast
reading time has long been apparent. The Ferrantl 3 digit
voitmeter has been developed to meet this requirement.
The advantages of this precision instrument will undoubt.
edly prove attractlve to thosc engaged in the fields of
automatic lesting and monitoring, analogue to digital
conversion, calibration of moving poinler instruments apd

many similar applications.

Special Features

Automatic Ranging and Polarity
High Accuracy and Resolution
Fast Reading Time

Complete Rellability

FERRANTI LTD

SPECIFICATION

Display Three digit plus automatic polarity indication
and aytomatic decimal placement.

D.C. Volts In 3 ranges

Automatic 0.0l — 999V
Ranges 100 =999 V
100V — 999 ¥

Accuracy  0.1% of lull scale reading on any range.
Average Reading Time 0.7 seconds.

Input Impedance at Balance 10 Meagohms.

Input 110 — 250V A C.50—40 /3 50W.
Weight. $0 lbs. approximately.

Style Beach cabinet 17° x 13 x 104" high with
optlonal brackets for standard rack mounting.

In view of continulng development, the right Is reserved o alter
the specification or design of this instryment.

FERRY ROAD - EDINBURGH 5

Telephone : DEAn 1211
£/ Ted



[ ARO-BROOMWADE

@olclen Csilence

PNEUMATIC TOOL

Model 7384C
high speed drill.

MAXIMUM POWER
NO NOISE
NO BLAST

Model 1429C
push-pull tapper;
slow speed, high
—these advantages arc e E9rqus
offered for the first :

time by the ARO-BROOMWADE Golden

Silence range. The noisc is destroyed by a

specially developed cxhaust system.  An extcrnal
porous-bronze diffuser,
cxclousoivc \;c_) ARO; a ki

BROOMWADE, breaks the ? w, FICTY
ol by BROOMWADE

diffuses it so gendy that it will

Model MINC
reversiblc screwdriver
and nutrunncr, wich

adjustable clutch.

not disturb a flame held AIR COVMIPRESSORS & PNEUMATIC TOOLS
only inches away

R BEST
Only ARO-BROOMWADE Tools YOU Es INVES TMENT
have GOLDEN SILENCE BROOM & WADE LTD., P.O. Box No. 7, HIGH WYCOMBE, ENGLAND
Write for Publfcation No. 444 T.E. Telephone: High Wycombe 1630 {10 lines) Telegrams: “8Broom™ High Wycombe {Telex.}

6675AS

P.0. Type 3000

The most versatile relay
available today.
Colls up to 120,00002
Spring Set Insulation up
to 5KV

TRANSFORMERS

AND CHOKES

Where reliability In eclectronic
apparatus Is an important factor,
high quality components are essen-
tial. Radford Transformers and
Chokes are designed and manu-
factured with this as 3 gulding
principle

@ Moanufactured to exact re-

Aivo

quirements to any specrﬁ cation Tapsop
A.C. Rel
@ High grade workmanship High Speed
g g 2 Ara you awars of che varlety Uniselactor
mdterrals and ﬂn‘Sh of contact build-ups  we can Koy Switcher
asemblel  Your problem may Latching Ralays
I T e s L TR s RIn e iR
. 5 V-A- to 50 k.V.A. ' ;l.':..:l“'l":‘lltl':t UMT:;:.: u."g:
this sdaptabdle product.
Your enquiries for small or large quantities - e —— 807!3“&' the

will be appreciated @ Protorypes within 48 hours . »
pe @ Good delivery guaranteed. Wt‘ _/

WELECTRONICS LTD 7«&4‘@.0&1 (v_%'!/a'u | At

ASHTON VALE ROAD BRISTOL 3 (OEPT'W) TUDOR PLACE,LONDON, W

Tel. : 61873 TELEPHONES MUSEUM 7960 LANGHAM 4820
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THE EVENT WHICH NO INDUSTRIALIST

ENGINEER OR PRODUCTION EXECUTIVE SHOULD MISS!

EARLS COURT 3-13 MAY

mechanical
andling

tibition

This will be the greatest-ever exhibition of equipment
and machinery for saving time and effort.

X

THE WORLD’S Exhibits in over half-a-million square feet of space
LARGEST will range from complete handling systems for
large-scale factory layouts to acrial ropeways, electronic
DI s P L AY o F control equipment, cranes, conveyors, trucks and

liting tackle, with experts at hand to discuss your individual
LABOUR-SAVING problems. Whether your organisation is large or
small, & visit to this outstanding industrial event can
EQUIPMENT result in the achievement of higher output—
at reduced cost. The ticket below will admit you to
the biggest exhibition of ita kind the world has ever seen.

ORGANISED BY MECHANICAL HANDLING AN ILIFFE JOURNAL

complete
. Nt MECHANICAL HARDLING EXHIBITION
and retain : (e EARLS COURT 3.13 MAY 1960
. DAILY 10 AM.=-6 P.M. (except Sunday 8 May)
this free d a t
admission adami one

P 1 Not valid until the details below have been completed
ticket now!

NAME
FIRM

For odditional tickets ADDRESS.

please apply to:
EXHIBITION MAMAGER
HECHAMICAL HANDLING

DORSET HOUSE STAMPORD STREET
LONDON SEI

soA
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POWER TRANSISTORS
TYPES XG155 and XC156

These germanium p-n-p alloy transistors dre intended for power
switching, voltage regulator, convertor and other heavy
duty industrial applications. Full particulars of these and other
Ediswan Mazda semiconductor devices will be sent gladly on request.
If you wish to keep up to date with the latest developments in this field,
please ask us to add your name to our semiconductor mailing list.

Maximum Ratings (Absolute Values) XC158 XC156
Peak collector to base voltage (volts). e —80 —100
Peak collector to emitter voltage, base open circuit (volts)- -~ 50 — 65
Peak collector to emilter voltage, base and emitter joined or with

an external base/emitter circuit resistance less than 40 ohms (volts) —65 —~ 80
Peak emitter to basc voltage (volts). e T —~60 — 60
Peak collector current (amps). .. -, —10 - 10
D.C. Coliector current (amps) _ -5 - 35
Collector dissipation (mounting flange temperature 85°C) (waus)‘.. 10 10

Switching Characterfstics (Common Emitter) (Typical production spreads)

D.C. Current gain (Vo= —I1.5%, le= —d4A) ... minimum | 20 20
average | 26 26
maximum 50 50

D.C. Collector to emitter saturation I
voltage (.= —4A, d.c. = —400 mA) (volts) ....... average —04 —~04
maximum —0-8 —0-8

ED]SM ' SEMICONDUCTORS
MAZDA Assogciated Electrical Industries Ltd

Radio and Electronic Components Divislon
PD 15, 155 Charing Cross Road, London, W.C.2

Te!: GERrard 8660 Telegrams: Sleswan Waestcent London
CRC13/59
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With a snitable valve lne-up, recelvers with two
t.f, stages can be designed for various degrees of
improved performance. Frame grid valves can be
used threcughout the tuner and 1.f. stages, or some
conventional valves can be retained, depending
on the sensitivity required. Two classes of
receiver satisfy all UX. requirements: one for
good signal strength areas, and a more sensitive
recejver for difficult areas.

Reception is practicable at vision carrier levels
down to 20uV r.m.s., with enough gain to give
2V d.c. at the detector. To ensure this sensitivity
and to allow for deterioration, a fringe receiver
strlo%.ld be designed round a nominal sensitivity
of 10uV.

Signal levels in a conventional recelver are

shown on line-up ‘A*. The Band III sensitivity of
63uV falls short of the 10uV requirement by
16dB. Since frame grid valves have a gain advant-
age of about 6dB over conventional valves, this
deficiency can be made up by the use of three
frame grid valves,

The PCC89 gives fmproved gain, it has a better
noise factor than the PCC84, and it can handle
an input signal five times greater without cross-
modulation. Thus one of the frame grid valves
is used in the r.f. amplifier. The other two should
be In stages which are common to sound and
vision, so that maximum benefit can be obtained,
In 1ine-up ‘B’ the PCFS6 is used in the mixer and
the EF183 in the common 1i.f. stage. The EF80 is
retained in the separate 1.f. stages. The most
severe requirements are met, and the maximum
usable gain for low signal levels is provided. In
normal service areas, the gain is reduced by
a.g.c. for large signals, as shown for Band I at
*‘C'. Rather greater signals than 150mV can be
handled.

A receiver for high signal strangth areas doeés
not require 1l0xV sensitivity, and all require-
ments can be met by receiver *Al; but frams grid
valves would give the required gain with one
less 1.f. stage. Line-up '‘D* uses the same tuner
as the high-sensitivity receiver; but there is
no common i.f. stage, and the EF183 Is used

instead of the EF80. The performance shown is.

for maximum sensitivity. A signal of 226V r.m.s,
can be handled. All normal service area require-
ments are met, and the receiver i1s economically
attractive, The EF184 can be used in place of the
EF183, giving 2dB more gain; but the signal
which can be handled is reduced.
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Acceleration
over 30000G

The proved reliabllity of the Brimar 'T" range of valves has been
“bulit-in" as the rasult of experience gained from a programme of
examination and testing. One of these tests is llilustrated. Valves are
placed In a rotor Ins!'de a chamber which is later evacuated. The
rotor Is then accelerated at high speed to simulate the effects
experienced by super high speed alrcraft flylng at high aititudes.
The information derived from this and other tests on valves for speclal
applications Is used to improve manufacturing techniques on com-
mercial types: which makes Brimar the obvious choice when the
demand is for a reliable vaive.

better make it “IMA

Srandard Telephones and Cobles Limired

Repistered Office: Connought House, Aldwych, London, W.C.2
YALVE DIVISION | FOOTSCRAY - SIDCUP - KENT - FOOTSCRAY 3333
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" SCRATCHING

Don't attack your records with a blunt

instrument. Don't grind away the grooves.
Give your discs the care they deserve by
fitting replacement styli at the right time,
of the right type, of the best quality.

Acos make many of the most successful
-cartridges and pick-ups in the world. As you
would expect, therefore, Acos replacement
styli, also, are unsurpassed for precision and
good value—part of the Acos contribution
towards faithful sound reproduction at

reasonable cost.

T USE AGOS

indmd ally tested at 500
times magnificaton for x

perfect shape and polish,

Acos Sapphire and Diamond

replacement styli are

avallable for all current

Acos and ACOStereo

pick-ups and cartridges, and
also for most popular Garrard,
Collaro and BSR bcads
U.K. Retail price Sa;y:

from 6/-, Diamond reduced
to 35/8 including P.T.
'I'he Acos Changer Dust
ichps casily over most
changer arms and wipes
the record before and after
the stylus, giving uﬁrto

five times longer stylus life

o@-@@-@. ARE DOING THINGS IN STYLI

COSMOCORD LTD WALTHAM CROSS HERTS * TEL. WALTHAM CROSS 25206 (London subscribers please dial WS 252053
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¢ BELLING-LEE " NOTES
No. 14 of a Series
Some aspects of G

In the last issue we wrote that this
rather big subject could best be dealt
with under four headings, (1) Stcady
acceleration, (2) Vibration, (3) Shock,
(4) Bumping and we dealt super-
ficially with Steady acceleration which
is gencrally considered to be in the
region of say 20G.

Let us now look at Vibration which
is a pericdic phenomenon which may
be cxpressed in cycles per second.
la an aircraft the vibradon of the
structure varies considerably in diff-
erent parts. It is likely o be of a
compiex nature duc to variation of
response to the many frequency
components fed in ¢.g. four engines
and buffeting of the control surfaces
by the airstreams. [t is similar to the
diaphragm of s loudspeaker, except
that in an aircraft therc are many
sources {or moving coils) feeding in
vibrationa! energy. This energy con-
tains many frequencles. Any one
portion of the aircraft may respond
to a few of the many frequencies giving
appreciable vibratdon. For example,
the larger amplitude vibration in the
wing-tips or tail scctions will have
quite a diffczent period from those
experienced in the cockpit.  You have
only to move a cup of coffee to
different parts of a table to sec the
different vibration patlerns appear on
the surface of the liquid.

Now these vibrations may affect
any part of any equipmeat free t0
move and let us say here and now that
the movement in an assumed rigidly
constructed cquipment, vibrated and
viewed under stroboscopic light, has
to be scen to be believed, Bur as
component manufactuters we are
more concerncd with the behaviour of
components. First of all, there are
those whosc design calls for resilience
and these include plugs andjor
sockets. Yes, a resilient plug can be
made to vibrate violently in a socket.
So the design must be such that this
caniot happen at the mechanical
frequencies at which the plug or
socket is expected to operate, other-
wise intermittent contact will result.
Relays, of any kind, thermal delay
switches and any component con-
teining springs must be checked to
ensure that they will not cease to
function under the influence of vib-
ration, Other hazards are fuscs:
where the fuse wire might have be-
come cmbrittled through an over-
load, the element will sometimes
fracture ** under false alarm ** through
continued vibration at the right (or
wrong) frequency.

We have mentioned vibrations set
up in the frame of an aircraft, but of

WIRELESS WOrLD

course we have also to consider vib-
rations peculiar to tanks, fighting
vehicles and ordinary motor cars or
lorrics. Vibration tests arc carried
out on a piece of apparatus which is
virtually a large moving coil loud-
specaker encrgized by a low frequency
amplificr capable of producing vib-
rations from 10 to 10,000 cycies per
second.
Shock Test

Under this heading come the con-
ditions brought about say in a crash
landing of an aircraft, or a oollision,
or the firing of a gun., It is a very
severe condition and may in unusual
cases amount to something like 500
[,000G. Such a shock may be con-
sidered as an acceicradon of the dura-
tion of a few milliscconds. Unless an
equipment is designed to take the shock,
the effect wiil mose likely be catastro-
phig, as comparatively heavy compon-
ents such as transformers would come
adrift and carry all before them. Some
ant-alrcraft shells have o radar trans-
mitter receiver incorporated In the
nose cap, and this must survive the
shock that drives the shell up to
50,000 feet.

Under the influence of shock, un-
retained fuses or valves will fly out
of their holders and delicate mechan-
iasms would be destroyed. The test
rig for shocks is a device rather like
a plle driver. A very heavy weight
is used as the vchicle, this is lifted
up to a predetermined helght and
allowed to fall freely. To ensure
controlled results, the bottom of the
weight or vehicle has a spedally de-
signed spike which plunges into a
pot of solid lead which takes the part
of the hard rubber in the bump test.

Bump Test

This is usually described as a
succession of shocks of lesser magni-
tude. A bump test rig is genenally
4 cam-opcrated device which Llifts a
' vehicle * of predetermined weight
and allows jv to drop freely on to a
bed of hard rubber of known resis-
tance. The frequency of operation
can be controlled so that secondary
shocks caused by bouncing are elimi-
nated. [t is an esscnijal feature of
such contsolled tests, that the weight
of the ** vehicle ** is heavy compared
with the weight of the articles being'
tested.

The standard test delivers a scries
of bumps having a peak valuc of
38-42G.

The three arcicles onthe Smith Chart
by Mr. R. A. Hickson of this Company
tll be available in reprine form, and a
copy will gladly be sent 1o readers
of this column on request to Belling &
Lee Lid.

Advertisement o(

BELING & LEE L
Greut Cambridge Road, Bnﬁ:ld. Mlidds.
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Plugs & Sockets

L.1417/FPfAu or Ag,
MINIATURE FREE PLUG

L.I4IT/FS[Au or Ag.
MINIATURE FREE SOCKET

This is a miniature version of the
coaxial connectors L.734/P and
L..734/], for use with cables having an
outside diameter of 0.16 in. This con-
nector has a robust cable clamp in-
tended for use in miniaturized equip-
ment where rellability is a prime
consideration. Available with contact
surfaces cither gold-plated (JAu) or
silver-plated (fAg). They can be
mated with the coaxial inscrts in the
minfature unitor range L.1391.

Max. Working Voltage: 200 V. d.c.
Yoltage proofs [,400 V. d.c.
Cable Size:

Qutside dla. 0.16 In.

Max. dla. over outer conducior § In

Max. dia. over inner conductor

0.033 In.

Finishs:

Inner conductor. gold-plated brass.

Outer conductor, aluminium ailoy.

Dielectric, P.T.F.E.

Circllp (L.1417(FS), Nylon
Welght:

1.3 gm. (0.05 oz.).

L.1417/CS.
MINIATURE CHASSIS SOCKET
ThissocketacceptstheplugL.14172/FP
described above. It has 2 ayloa cir-
clip, insulated body, and the socket
is available gold-plated (fAu) or
silver-plated (JAg). Weight 0.7 gm.
{0.03 oz.).
Most ** Belling-Lee ** products
are covered by pateats or registered designs,
or applicotions. )

I kphone | nkeld

o Vetegraomic Rodabet, {nleid
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*

Marconi in Broadcasting

80 countries of the world
rely on Marconi
broadcasting equipment

MAR‘ ONI COMPLETE SOUND BROADCASTING SYSTEMS

MARCONI'S WIRELESS TELEGRAPH COMPANY LIMITED, CHELMSFORD, ESSEX, ENGLAND

[} ]
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Aspects of design

This is the Twepticth of 8 series of special features dealing with advenced problems in tele-
vision and radio circuit design to be published by The Ediswan Mazda Applications Laboratory.
We will be pleased to deal with any questions arising from this or other articles, the twenty-first

of which will appcar in the April 1960 issuc.

During the line Oyback interval the deflector coll current in &
tefevision line output stage executes shightly more than half a
cycle of a cosine oscillation from a high value in one dircction
to & similar high value in the opposite direction. The cg::ro:c
of the efficiency diode is to terminate the fAyback int by
coming heavily into conduction shortly after the reverse peak of
current i3 cstablished. This conduction returns the cnergy
in_the coil to a storage capacitor where it serves o boost the
HT supply and in so doing it provides the first part of the follow-
iag scanning stroks.

the course of the flyback oscillation the diode is subjected
to & high Kcak voltage in the reverse dicection. This, together
with the heavy conduction at the beginning of the scanning
stroke repeesents a very exacting condition of operation and every
effort must be made lo sec t the limiting ratings arc not
exceeded. ’

In domestic television rectivers the diode is generally used in
the auto-transformer it of which the relevant part is shown
in Fig. 1(a) (Sce also Aspects of Design No. 8). Occasionally,
in special equipment, the diode may be connected to & scparate
winding on the line uansformer, Fig, 2(a). The limiting ratings
of the valve are published to cover both uses.

In the auto-transformer circuit, the diode anode is connected
to the HT supply and during the fAiyback interval the cathode
receives the high voltage Lmz’mw: pulse. During the whote of the
scanning stroke the ca e usually remains at or ncar HT

tential.
poln most receivers the diode heater is connected near the high
potentiad énd of an a.c./d.c. series heater chain and in consequence
the whole heater may swing as much as 300 volts positive and
negative to chassis during the a.c. supply voltage cycle, These
conditions are shown duiagrammatically in Fig. I(b).

If the diode is connected to a separste winding the working
conditions arc different. The dicde cathode Is connected to
the boosted HT potental and during the flyback interval the
diode anode receives g high voluge negative pulse. During the
scanning stroke the diode anode is at or near boosted HT poten-
ual. Again the lLicater swings positive and negative of chassis
potential during the supply voliage cycle. These conditions are
shown disgrammatically in Fig. 2(b).

Ip order 10 explain the Lmiting nu'rl\}s ipplﬁing 10 thus class

of valve, consider the Ediswan Mazda Ul9]. Herc the relevant
ratings arc:
Max Peak Igverse Anode Voltage V) 5.0
Max Anodc Current Emun) mA) 120 150
Max Anode Current

Gclk) mA) 600 450
ol

Max Heater-Cathode Voltage

(heater —ve, d.c. 4+ peak a.c) (volts) 900
Max. Heater-Cathode Yohage
(heater —ve, pulse (V) $-0

Max Heater-Anode Voltage
(heater 4 ve, pulsa xV) 3-0
These ratings should be considered from the point of view of
1) Current and 2) Voluage.

FIG. 1 (5
to) i peat)— —
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EFFICIENCY
DIODES

FOR TV LINE
QUTPUT STAGES

— — —— — o ———— -

1. Current Ratings.

First consider the current ratings. Thesc two eatings must
be used together. If the working mode of the tmebase {s such
that the peak 10 mean ratio of the diode current is 5-0 then a
mean current of 120 mA and & peak current of 600 mA must
oot be exceeded. I however we are using a dmebase with long
diode conduction, as Is usually the case In present-day European
pracuee, the o mcan ratio may be only 3-0 and & mean
current of 150 mA and & peak current of 450 mA must not be
exceeded.

2. Yoltage Ratings.

Next consider the volrage ratings. A Maximum Peak Inverse
Voltage of 50 kV s quoted. Tg:: is a2 Design Centre Rating
and refees to Maximum Pcak Volusge between snode snd cathodc
in the reverse dircction.  An Absolute Maximum figure is also
given for this rating. This must not be exceeded cven under the
most sdverse conditions, Le. high mains volage, limit com-
poneats, no synchronising signal and hold oonuol’ st the most
adverse end of its working range.

The Pcak lnverse Anode-Csthode Rating is a fundamental
feature of the valve but in efficlency diode arcuits, unlike con-
ventional rectifier circuits, it is rarcly the raung which frst
imroses a Umhation on the designer.

0 auto-transformer connection the Maximum Heater-Cathode
Voltage (pulsc) with heater ncgat:ve is more likely 10 set the
Umiwmtion. This refers to potential differcnge between cathode
when at the positive maximum of the flyback voltage and the
heater when st the neganive minimum of the supply voltage
cycle (Fig. 1b). The table gives an absolute maximum value
for this rating.

With the diode on a scparate winding the most probable
limiting factor is the Marximum Hcater to Anode Voluge,
This refers to the potential difference between the anode when
at the negative pcak of voltage during flyback and the heater when
at the positive maximum of the supply voltage cycle. Now the
valve 13 primanly designed with auto transformer operation
in mind and the cathode¢ is therefore conaccted to the top <ap.
This allows 2 higher voltage rating between cathode and heater
than between anode and heater (Fig. b,

The rating Maximum Heater-Cathode Voltage (heater nega-
tve, d.c.+peak a.c) 13 of greater consequence in the arcult
of "ig. 2(a). As the cathode is connected to the boosied HT
lurply voltage, there is a high d.. plus low frequency as.c.
voltage between heater and cathode. The nsulation require-
ments for this voltage stressing differ from those for pulse
voltages, so & scparate rating is given. In ap suto-transformer
circuit this rating refers to voltage between cathode and heater
during the long forward stroke of the timebase but this rasely
represents & Lmitation,
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Assoclated Electrical Industries Ltd
Radlio and Elegtronic Componants Division

Tochnlical Service Department

1S5S Charing Cross Road. lLonden, W.C.2

Tel: GERrard 8860, Grams: Sleswan, Westcont, Londen
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EDISWAN MAZDA 10L14

The 10114 is a VHF Twin Triode with scparate cathodes, for
usc as RF Amplifier and Self Oscillating Mixer in FM broadcast
8.¢.Jd.c. receivers. The RF amplifier ensures a low noise input
stage and reduces the radiation from the local oscillator. Great
care has been taken in the design of this valve 1o provide effective
internal screening between the two scctions.

Heater Current (amps) 1 0.1

Heater Voltage {volts) \’.

Tentative Ratings and Characteristics
MAXIMUM DESIGN CENTRE RATINGS

Anode Dissipation {cither section) (\walts) paimany 25
Total Anode Diss??ldoﬂ (watts) E’wi-s") mar 1.5
Anode Voltage (volis) alma1) 250
Hcater 1o Cathode Voltage(volts rms) Vi i(mas) rme 90

Cathode Current (mA) Tngmasy 15

INTER-ELECTRODE CAPAC[TANCES P
Grid to Cathode, Heater and Shicld (cach

scction) Cox.be 3.0
Grid to Ancde (each section) Ces 1.5
Ancde to Ca e, Heater and Shicid
{cach scction) Catpa 12
Anode to Cathode (cach section) Ca-b 0.18
Anode’ to Anode” Co'—g™(mar} <0.04
Inter-clectrode capacitances mcasured In fully shielded socket.
CHARACTERISTICS (EACH SECTION)
Anodc Voluage (volts) Va 170
Anode Current (mA) . 10
Grid Voltage (volts) Ve -5
Mutual Conductance (mA/V) f= 6.2
Amplificadon Factor " 50 r
IVPICAL OPERATION AS RF AMPLISTER Bt L ecommended o e e g . md b
Supply Voltage (volts) Vu 170 170 i
P-4 ] (Skn(" Re 1.5 13 sclf oscillatng mixer. N e
Anode Voltage ?olu) Ve 155 160 h o'
8!1?‘(!%?1"6:?( m(A) ) ‘l".- 81‘7 6 BASE
i as Yoluge (volus, -1.4 -2 o »
Mutual Conductance (mA/V) pd 6 0T B9A (NOVAL) o\d g g
Valve Anode Resistance (ava/oiy) (k) oo 8.4 10.5 F\° W K v
Equivalent Grid Nolse Resisrance () Rey 500 650 [ D)
VIEW QF FREE END N
TYPICAL OPERATION AS e s ]
SELF OSCILLATING MIXER MAXIMUM DIMENSIONS (mm&b
Supply Volrage (volts) Vy i70 200 Overall 1 cngth
Anode Load ?kﬂ Ro- 1.7 8.2 Scared Height 49
Grid to Cathode Resistance® (M) Rya- 1 1 Diameter 222
'l‘}“‘;dlelcuwl (“V\)l l L 4.8 5.2 Characterlatic curves of Ediawan Mazda Valve
C:;:vct:;:n C‘);:iiucota:g: é;&;n zmm, ; 2 2.3 il A=
Valve Anode Resistance (2va/oia) (k1)  fo- 16 15 T T T T
*IP feedback voltage tends to stabilise oscillator performance | I
and permits this relatively high grid leak. |
Typical Circuit of 10L14 as Sell-Oscillating Miner ,[ I I
T AN = v Yie 200V ; /
- — 1000 pF by
2-10pF 1 y i‘
L]
e A/ |3
-
yer /1 3
| L VE b-1
1 TOUTPUT =
(] s - =L = SN :

e
%

o
%,

BpF »*

Al
1
T :;)p‘. /éy
1n 11 sriry 1 e r:en-ewu COMPONENT 3 VALUE = "] o o
[ __"EATER supPL | DEPENDENT ON LAYOUTS TOLERANCES. 8~ 5 > = - .
______ et GRID VOLTAGE-VOLTS

Assoclated Elecrrical Industries Ltd EDISW
Radloand Electronie Components Division
Tachnlcal Serviee Copartment

155 Charing Cross Road, London, Ww.C.2
Tel: GERrard 6660. Gramas: Siuawan, Westcant, London MAZDA CAC 15/5)
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4 Regd. Trade Mark

. VERY HIGH INSULATION

Hi
GH CAPACITANCE-—SIZE RATIO

FAVOURABLE POWER FACTOR

Plessey “ Cascap’ disc type ceramic capacitors are available in threo ranges each of which
has an insulation rosistance of 10,000 MQ at 500 V d.c. These capacitors are now
finished by a spocial provess which gives superior humidity rating and lead anchorage,

Normal Range

1000-10,000 pF Capacltance tolerance: —25 to +50%,. Dlameter: -4 to -9in.
Thickness: «15 to -14in. Working voltage: 500 V d.c., 300 V a.c.

Miniature Range

500-10,000 pF Capacitance tolerance: —25 to 4-509. Diameter: -28 to -64 in.
Thickness: 13 to -14 In. Working voltage: 500 V d.c,, 300 V a.c.

Temperature compensaling range

P 100,3-30 pF N 750 6-100 pF Capacitance tolerance: £0.-5 to +20%
Working voltage: 500 V d.c. Diameter: 0-2In. to 0-5In. Thickness: 0-1 In, to 0-25In,

P COMPONENTS GROUP
CHEMICAL & METALLURGICAL DIVISION
[ Plessey

THE PLESSEY COMPANY LIMITED

WOOD BURCOTE WAY * TOWCESTER * NORTHANTS °© TELEPHONE) TOWCESTER 812

OVERSEAS SALES ORGANISATION = PLESSEY INTERNATIONAL LIMITED - WFORD - ESSEX - ENGLAND + TELEPHONE: ILFORD 3040

@TCI.

. e
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Available e All Test Equipméent Supplied

¢ Personal Tuition e Finest Equipment

BRITAIN'S LEADING RADIO TRAINING ORGANISATION  _ = —

¢ No Mathematics

WIRELBAS ‘WORLE MaxcH, 1960

Train at home in your spare time

RADIO &TV.SERVICING

this new, easy, practical way!

e Easy Terms

Your owdV... BUSINESS...
CAREER... OR

SCINATING HOEEY

Electronics is rapidly becoming a great new
industry with far reaching applications into
every field of modern activity.

You can learn all the essenfials of this new
science at home in your spare time and turn
wour knowledge to good purpose!

Now is your chance to set up your own
business and be your own bossl

RADIOSTRUCTOR EQUIPMENT
COURSES MAKE LEARNING
SO SIMPLE

You learn by building actual equipment with
the big kits of components and parts which we
send you. You advance by simple steps using
high quality equipment and performing a whole
series of interesting and instructive experi-
ments—there are no complicated mathematicsl
Instruction manuals and our teaching stafl
employ the lateat techniques for showing clearly
how radio works in a practical and inberest.in%
manner; in fact, you really have fun whils
learning!

And you end by possessing a first-rate plece of
home equipment with the full knowledge of how
it operates, and how to maintain It afterwards.
In fact, for those wanting help with their radio
career training, to set up their own full or part-
time servicing business, or the hobbyist, this
new and instructional system i3 exactly what
is needed and it can be provided at ver{ moderate
cost with payments avallable. Post the coupon
now.k {ox;l full detaila. There is no obligation of
any kind.

To AADIOSTAUCTOR, (Depr G&8)
44 MARKET PLACE, READING, BEAKS,

Plcose send Brochure
without obligatien 881

as Ws do not empicy representatives 350
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The E.M.]I. Camera Channel
Type 203 is unique in possessing
the following features :

% Designed to operate with 4} inch
Image Orthicon pick up tubes with
the facility of rapid interchange
to 3inch Image Orthicon or C.P.S.
Emitron pick up tubes if required.

% Five position turret including
one special position providing
facilities for : easy withdrawal
of pick up tube through turret
without opening camera sides;
and mounting of diascope
or non standard type of lens:

For versatility in camera channels JETHEEH TV g-Jok

* Will accommodate TTH Studio
Varotal or Zoomar Zoom lens
without modification.

% Operation on any one of the
following systems by simple
change of plug connectors:
625 lines to CCIRIOIR Standards
525 lines to IRE|/EIA Specifications
405 Unes to BBC TV80 Specification

% Extensive use of plug-in printed
wiring units provides very good
accessibility, and ease of
meaintenance.

% Special quality valves and high
stability circuits eliminate need
for adjustment over long periods
of operation.

* Remote control of lens apertures:
by easily detachable servo
mechanism.

% Optional preset filter wheel,
electronic Image Orbiting and
hour meter.

For full technical details, or fora
demonstration, get in touch with us,

E.M.l. ELECTRONICS LTD

IIRYY

(1 &S !
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The Glant Tortoise—renowned.for its longevity.

WIRELESS WORLD MaRCH, 1960

FAR
FROM
DYING

i)

GET103 Failure Rate is only 0.06% in 1,000 hours!
5,000 GET103 transistors—raridom samples from regular production—

have been submitted to electrical life test. Up to the end of 1959 only three
catastrophic (inoperative) failures had occurred, indicating a-failure rate of 0.06%
per 1,000 hours. Some of these tests continue to run indefinjtely, and we

are thus building up life information for periods of many thousands of hours:
Transistors can also show changes in electrical characteristics during life:
gain and leakage currents are the parameters most likely to change, but the
precise operating conditions determine the extent of the-changes. Ouf life tests
show that after an initidl "settling-down" period, the subsequent rate

of change in the characteristics of G.E.C. transistors is extremely small,
indicating that they will continue functioning satisfactorily for

tens of thousands of hours.

SEMICONDUCTORS

For full information on these and many other types, please write to:—
G.E.C. Semiconductor Division, School Street, Hazel Grove, Stockport; Cheshire.
Tel: Stepping Hill 3811 or for London Area ring Temple- Bar 8000, Ext. 10..
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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 Sterec. The regular models are
retained with additions and improvements. Our high standard which
has made these recorders famous has been maintalned, resulting in

their being chosen for the foremost musical centre In this country.

30/50 WATT AMPLIFIER

Glves 30 watts continuous signal and 50 watts peak Audlo. With volce
coll feedback distortion Is
under 0.1%
arranged for tertiary feed-
back and 100 vole line it is
under 0.152,. The hum and
noise Is better than—85 d&
referred to 30 watt.

and when

It is available in cur stand-

ard steef 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
12 balanced line
microphone transformers potted

hermetically sealed controls,
in mu-meul
boxes, and a2 mains transformer also potted in
mu-metal. All components which can affect nolse
are tested and selected before Insertion, Itis sup-

plied in standard steel case or 7in. rack panel.

Will deliver 120 watts continuous signal and over
200 watts peak Audlo. It is completely stable with
any type of load and may be used to drive motors
or other devices to over 120 watts at frequencics
from 20,000 down to 30 <ps In standard form or
other frequencies to order. The distortion Is
less than 0.2%, and the nolse level —95dB. A
floating series parallel output is provided for
100-120 V. or 200-250 V. and this cool running
amptifier occuples 12} inches of standard rack
space by |1 Inches deep. Weight 60ib,

Full details and prices of the above on request

VORTEXION LIMITED, 257-263 The Broadway, Wimbledon, London, S.W.19

Telaphones: LIBerty 1814 and $242-3

Telagrams: ** Yortexion, Wimble, London.”
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SUB-MINIATURE

HERMETIC SERIES
SERIES

POWER
SERIES

ELECTRD .
METHOD

Electrical
Connectors

'HrE1AV|Y-'|PUTEY
INIATU . . .
b % Precision Mouldings

% Gold-plated Contacts

STACKABLE

SUB-MINIATURE ROUND SERIES
SERIES

Hllustrated technical data sent on request :

ELECTRO METHODS LTD., Electrical Connector Division,

HITCHIN STREET, BIGGLESWADE, BEDS. : T Telephone: Biggleswade 2086 (3 Jines)
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Amplifiers
that are
acclaimed
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* LEAK Amplifiers are tha chovce of profasmonal engineers ruch as the
B_B C. (over 500 deltvered), the Sourth African Broadcasiing Corpora-
tiom (600), [TV and many other Commonw.alth and Owrseas broad-

casting and TV gystemi, wie we them for pamimitsing andfor
monitoring the broadcasss 10 whch vou hsiem. Ao mamy of the
gramophone records 1o whick you Niten are s via LEAK Amph fiers.

throughout the world™

Extract from Test Report by
J. C. G. Glibert reprinted from
the Music Trades Review, also
reprinted lon our advertlsement
in the October iwue of this
magaxine. The full two-page
Test Report and an Ulustrated
brochure ca the amplifiers will
be sent you oo request.

VARISLOPE Ill ®
PRE-AMPLIFIER

TL/12 PLUS @
POWER AMPLIFIER

SOUTHDOWN @

CABINET

TOTAL £55 : I3s.

TL/t2 Plus Amplifier (8 gns

The * Point-One Stereo ™ pre-amplifier is designed so that it can be used with any Leak monaural power
ificr or 8 combination of any two Leak 1 power plifiers sdditionally to its more normal vie
with the " Steseo 20 ™ or * Stereo 50.°
** The Point-One Stereo " pre-amplifier is probably the most comprehensive univ in existence covering every
requirement for stereo tape, disc and radio plus monaural ampiification for a.;\_{ form of input migns) . . .
it is difficule to think of sny sdditlonal requirement that one would ever wish. ¢ equipment performs with
the high performance slways sssocisted with the tradition of Leak equipment. It i s fine example of dengn
snd conmstruction, and the pre-amplifier can be used with any other Lesk main amplifiers. How the pre-
amplifier can be 1old for a little 81 £21 can be answered only by Harold —
Summing up, therefore, one can highly recommend the Leak steseo system for use with any curtent monsural
ot stereo input whether it be (rom pickup, wpe, radio or microphone.”

Ask your Dealer to show you Leak Equipment.

® POINT-ONE
STEREO PRE-
AMPLIFIER

® STEREO 20
POWER
AMPLIFIER

® SOUTHOCWN
CABINEY

TOTAL €72 : 9s.

Pont-One Sterce Pre-Amplifier (21,

Sterso 10 Amplifier 19 gns.

' Please send me Test Repont BT

| Brochutes D l

'l- JE ﬁ\ lK the first name In High Fidelity | NAME |
un‘. "J‘ ‘| ..... e ettseettattataseateranE It ete aabase l

| ADPRESS ...... il

#.J. LEAK & CO. LTD., BRUNEL RD., WESTWAY FACTORY ESTATE, LONDON. W.3 | .o v e - :
B i it wwiieo )

Tetephane: SHEphards Bush 1173/4/5.

Talegroms: Sinvsendol, Ealux, London !

- e e e e e e s = v 2 e e )
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ensure

foolproof contact

Versatile and reliable, Keyswitch relays
sct the standard for design robustness,
sensitivity and extremely efficient opera-
tion—cven under the most hazardous
operating conditions.

ALL TYPES
OF RELAYS

IMMEDIATE
DELIVERY-
EX-WORKS

The relay illustrated above is a P.O. 600 ?rpe
(Minor) relay with a combination of heavy-dusy
and light-duty contacts.

RELAYS FOR ALL PURPOSES can be
supplied to customers' requirements for :—

AUTOMATION,

COMPUTERS,

BATCH COUNTING & PHOTO-ELECTRICS,
TELEPHONY & INTERCOM. SYSTEMS,
AUTO-TIMING & AUTOMATIC SIGNALS,
MOTOR & MACHINERY CONTROL,
CURRENT & VOLTAGE REGULATION, cic,

Extremely advantageous
qQuotations can be offered
for quantity orders

CONTACT

KEYSWITCH

2 ‘lrongate Whart Road, Praed Streel, London, W.2
Tel. PADdIngton 12N
Contrattory 1o Home & Overseos Governments & H.M.Crown Ageats

MarcH, 1960

STEREO £7.7.0

independent twin channal amplifier wicth excass of } watts
pet channel,

Concantric volume control (optimum balance arranged
immedistaly wichout additionsl knobsh

Stoved grey or blus hammaer chassis 94in, x Sdin, x bin,

Input_suiting mosc modern crystals; output matching
3 ohm spesker aach channel,

For operation on AC mains 200/250 v. Pose & pkg, 4=

BROTHERTON, KNOTTINGLEY, YORKS.

if your local decler hat not one in tteck we will gladly teon him sne
for you to heor. Another Model, £3/12)+ carrlage paid

FOR

i OETAILS OF

MINIATURE FILAMENT LAMPS

For Signal and Pilot lights.
{or Scale. Dual and Internat
Hiumination

WRITE

VITALITY BULBS LTD.

Neville Place, Loadon, N.22
Tel : BOWes Poark 0016

PARKERS  SHEET
METAL FOLDING
MACHINE
HEAVY VICE
MODELS

With Bevelied Former Bam

No. |, Capacity 18 gauge mild 1ceel x Jbin. wide .
No. L Capacity 13 gauge mild wec! x 24in. wide .....cooceue s 5 0
No. 3, Capaoty 16 uu’n mild <teed x 180 wide ..oocevierrennn € 5 0
End lolding sttachments lor Radio Chassls, Teay and Box Hninf...'or Jéin.
modsl, J/é per I, Other models 2=, The two smaHer models will lorm
Nanges, As suppfied to Governmant Departments, Universition, Hospitals,
One year’s guarantee, Monaey refunded if not tatigfied, Send lor deuils,
A. B. PARKER, Wheatcrolt Works, Wellington Streec. Byiley,

Yorks, Tel 424 ¥
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A.C./D.C. Multimeter Kit l

Renges D.C.  volts
0-8. 0-30, 0-}00 0-900,

tal cman, TN moving ol metar,

smleciand wirs for shunts. 1ange
mloctor, §wiches, ealibroled saale sud Med
= price 184 plua &% post amd

Crystal Mike by Acos

Mordat :w:.uuuu-u for tary, oo e}
with
306, plus U- pust.
Radio Stethoscope
This can e slpper Lo

the ket raiher ke
& founian

trom Lhe gre! of be Armt
valve right through Lo Lbe
Pl wTREL & dgna
feoeralor U any-,vv
il opwrale B both LY.
i) B cirvmi wibowt
sllarnilon. If s & compirts
faultinden,

All e paria io
maks ihis (racer, &8,
pues W

Band Il Converters
faltable

Hactisud a
e, AN the
S vl
S 3 ¥rwo
Fatveas  enlls.
Ara  ner, arasl  BLOL  (OGdcide Ty
and restsiors  (Metal code Arilatde b A5
ontear  Frivw only 10°6. P L6 pd and
naurnnce, Uats (ree wih parts or availalic
mpacslety, /6

fleam wod Lwo mo' kils, the e yoo el
nd week B o0 Ting  magtsleeaily,
Wa ricaire this el @ beilar evory dav of U
wooll, &b i you have heailale! bremvas
(himcht our Bits oo chosp you Dexd Bewtald
80 nogwr,

Yaxley Switches

1Pk s e ]
) Pole B -
) Pele 1) b
% Poje 3 a
2 Pole ¢ .
2 Pole 8 4
2Pl B 4
2 Pose L1 b
2 Pole 12 ke
8 Pole 3 ]
S Fowe '8
4 Pole 4 b=
§ Postibon bre
§ Foln 2 g
4 Poie 3

B Pole 3 ‘-
® Pole & L
132 Pole 2 I

Avo Prodclips

The advaolege
ol broe brm

2 W that
¥y proasing U

triggss at the
aie (hey bconed cronoiflle ¢lipe and ean

be kel o cdrewil. Thic i & gteat lune aver
Price 1

ELECTRONIC PRECISION

Philips AG2009 Transcription Unit

Fhillps AQMWV0 Rarird Player
& tendrolly  petevd  d-gpred
wait wih many cutelandiog

featorea B blsal jor Ihe
solhustast whn b ssermbling
L1 swn o ptueal or

Mefarnising an chier lhatal-
Wtica. The plik-up arm &
wired [ olereo snd the
Fhllipe sterss boad fo avall-

four  epeeda Conlinsowsly

sansble  pik-up  playlug
wvighl (317 b
sapplded wits Philge HI-P

erysta) . typa AOOIP
Tor mbcrogroen e and 76 r.p.m.
Freguecey raspoase 30-15.000 c/a
Pk -ap Ufting sl owering Sevhes,
labiridually balsocr] binvy turntabhe,
Meiae swieh Nl
Cae by usrt with any ampiliter or madio wi

Ry moosnrad piek-op. E1O0L00-, or £] depuall snd 31 fortuightly
parsments of 300,
Awiatle also wRh Mares Lesd, dia=oud or mpphire Mylas.  Priews oo reqoest.

This Month’s Snlp

Super Transistor Kit

Makes Miral bedrocm radio, tess ong Urabslitor apd nes
soysdal diode  Cumplets with came 1990, vosl and e T3,

INFRA RED HEATERS

Toasa lairsl tynw bralers are ieal for
bathroomn, Litchen, beirmom. ste. They
are sirapde to fushe frem 00f raay 10
Selbrmr Mt e e o Ml marioard
clements dosigmen] For ide correcd infen-red wave-
magth (3 muwerned  Priee for 750-wall ¢b mwrny
and mslructions. 15°6 plas N4 past am) msursnce.
Dr made-up bemler, ua Plus 16 poal ane! WDsurance—
tully Vosterd aod gusran

Unique Opportunity to bull¢ Fina
Transistor Set

Crnstructor's parel o bolks Porket §
Transistor Aot sa cwrrentiy beine ool ol
EL717'=. Parvet romprinre mcdifel, ton.
Lone as tlustraled (unmg diud ten
g luning oondensmr, combinel takeline
rhusia pemted  drruit and  saayaosfolloe
crenl.  Cistiteg valus 37 & —allersd =hlle
mpplae sl ol calty 0P, ple WH pret
Sailahie o your own tirewit o te build
origined rmiremit. AR parts avadiabiy ot
Nighly cumpstitivg pricoa Dottt tnies Lhle
ttemendows bargain

ANOTHER BATTERY CHARGER BARGAIN
Companents Would Cost More

Car  DBattery Charger—ready-made dlgh
culpal balbery charger in slovs enamelied
heat stasl lowvred s New, nimplely
an) remdy to work.  Maled ol 17 v, 8 ampes
ara) varbis rate wiscior fop Uchis chary-
WE. aln & meler 10 shew eharging rele
Bultable for TH0250 AL, maina  fpercial
wip priew of B8/, plus 3/6 post and s

Component Storage Drawers

Flowl hoerd consiraciion lew da®cre are
Meal for small parta  Roppdd complets
whh  dmpke  srrclioh  msructone—1/§
Sach or 1T dfwere cash NI dim
138, post Wa

| Fluorescent Light
Bargain

Kit of Farta comprising i choks. two lamp
hodder, starter boider and Marer. $0 walt
188, % watt 236 Pt 2- pomt and
Insurance.

W.D. Circuit Details

Disgrams and olhar Wlormattos sstrseted
frosn nfbcial macuale AN L/@ pee copy.

12 ror 18-,
A M B.109
Ll HRO Keceiver
BCT K. ARCS
R 1034 Kijlda
BC.340 RA-1B

-t B ARmaD

ANIAPACY
kLl

1
R ta kL]
R-11328:R+14a1 B.T.18
niie CAY 46-AAN-
R 1THA RADAR
R-tom ABBJ
Rel358 Indscalor 04
B.Q.1304-A/B Inticator AR B Y
R-438-4 1w o) ladicator 12
B434-A tor =B Lndicator 8K
B3N 4 1or B} &P unn 2

Tranemiisr TIIM K.F. unw 23
Plityeighi walim RP ounre'in
tathis LY. unR TV
Pre-juepcy mmter Wireless mt Nay 12
8.C Tl achbm] valves
e Racking
Equipment

STASDAKD POST
OFFICE OPEN RACE

AR heh and  IPAn
whin reary sewl roo-
drocieon  Hows deuwd
amd  tapred u T
wpacingk Proe E3M0-,
e ey, Benilar ek
bat wibBoul the drilied
s0d Lappwl doles.

(-5 2N

R1155 for Spares

Thett are iewe valTte bul otherwim consnme
ably rampletd—idoal ot rperee—price 9
W £4 deeoding om ~codiion. Care. T8

1960 All Mains Amplifier

Undoubledly fAngat ¢alwe oblaipable In
threw  valve cirruk
Comphrea

abd tus  Date fiee WIIh phlte OF aveliable
separately L6

EQUIPMENT, LTD.

Post ordars are daalt with Irom Eastdourne, 30 Yor rompt attentlon ~'ea1e “ost your orders to 64 Grove Road
Eattbournd, marked Dezariment 2. Callars may use any one of the Companies below

Electronics {(Croydon) Led.,
144 London Road
Croydon.

Phone: CRO 6356,
Half day, Wednasday.

Electronics (Finsbury

Park) Led., Electronics (Manor Park)lad.,
219 Stroud Green Road,
anbn Park, N4 520 High Straet North,
Phone: ARChway 1049,

Haif day, Thursday. Manor Park, EIL

Electronios (Rulntip) Led.,
244 Windem'll Rl
Rulslip. Middx

Phene: RUISLIF 5700,
Hall dey. Waednesday.
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soping a éas?
Here's an issue
full of expert advice —

Buying a car? New or second-hand, there are a thousand and one
points to watch for . . . and you’ll find them all in The
AuTocar’s special “ Choosing Your Car * number. Details

of current models. Points to watch for in used cars. A wealth
of expert guidance to ensure that you buy the car that in
performance, economy and convenience is best suited to you

Get the best of the deal . . get The AUTOCARI

CHOOSING
YOUR CAR

—NEW OR USED

256 FEB. 1s. AS USUAL

STABILIZE yOUR AC MAINS with the finest
equipment, at a froction of the normal cost:—

FERRANTI 7{-KVA MOVING COIL
AUTOMATIC YOLTAGE REGULATORS

Any stabilized output voltage in the range 200-250 v.
be selected by plug-board tappings. The selected

1 F u LLY "-Lu ST RAT E D mputt ’::I:a:e is’ Eutimatlcally prgulizs’nined :onexunt
within 4%, at all loads O to 30f37§ amps., when the

c A T A L o G U E supgly voltage Is varylng over the range +89% to
0,

0.

sd OF THE NEWEST Frequlency compenut.ed' 45-55 and 54-66 cfs.
E L E c TH 0 N I c & : E,:?Llig‘b?:'::; ‘::vae;:,rrinle transformer.
POST FREE

Unused. Complete with spares and Instruction

HI-FI EQUIPMENT Bk b B. CRAWSHAY

15, HIGH HOLBORN, LONDON, W.CI. HOL i 94 Pixmore Way, Letchworth, Herts. *Phone 1851

For S_a—fefy's Sake
use AVO Prodclips

Patent No, 748811
Safety first every dme with these patented spring-
loaded AVO Prodclips.
Cleverly designed for use as Insulated prods, they are
Invalusble for reaching and holding test polnts which are
difficult of sccess.
Sustable for use with AvoMeier, Multiminor and Ave Elecironic
Test Mater Leads.

Order supplies from your usual wholeroler now | Post Fres |s,'- per pair,

AYOCET HOUBE . 91-98 VAUXHALL

m LTD BRIDGE ROAD, LONDON, B.W.1.
¥iCtorie 3404 (12 lines)

A MEMBER OF THE METAL INDUSTRIES GAOUP OF COMPANIES

vso with Trigper-Action
Spring-loaded Clips

, PRESS TRIGGER
— T0 OPEN

RELEASE 1O GRIP
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24 WAY
CONNECTOR
.
. ! 8 wWAY
¥ Gold piated Contacts 16 WAY
¥: MNylonloaded P.F. mouldings 24 WAY
¥  Easy Insertion and withdrawal 32 WAY

—— ——— . W S —— — —— — — — Y S — — — — — — T — — . T S— —— — —
.

Send for full technical Information to

THE McMURDO INSTRUMENT CO. LTD., ASHTEAD, SURREY Telephone: ASHTEAD 3401
5650

Convert to STEREQ REALISM

=

The ' Symphony ¥ STEROPHONER bas caused 8

bigger stir in the Press and the Trade than even we for only

anticipaled. Many are whole-heartedly enthusiastic,

Some remain unconvinced. And some bold grimly

to ibe opinion that it is trmposxible | 4 I 6
] L ]

But in sodio matters, bearing s believing. and the
tacts are that while argument rages, more and more

peopie every day are bearing the STEROPEONER for Plus cost Of
the firet time, believing the evidence of thelr o%Wn ears,
and even writing, noinvited, 1o lell us bow pleased, second

delighled and aslonished they are with cesults |

STEROPHONER

« . . tives & new realism and presence FROM ANY
MONAURAL SOURCE. EI-FI AMPLIFIER. TAPE
RECORDER, RADIO, RADIOGRAM. Satisfaction

loudspeaker

Yhe Inveamtor of the Starophoner, Dr. oaraniesd. No mpmintensnoe requoired—lasts m-
Hermann Scherchen, the famous orch- definitely.

estral conductor,
Send for your Starophoner now, whils Price only £4:1%:4 plus postage 2/4.
delivary I3 stiil from mock, If you wih Overseas (5110:0 or $16:00 post pald.

you con order C.0.D, (.?I- axtra, UK,
[} di !
& :ﬂrd«")' :::dﬂ:: JL':.':.'.J ::‘",: ;:.,,D" LA For lllurtrated literotura, reviews, reporti, efc.,
: send ui o portcard mentioning this magauine.
Demonitrations by appointment,

TRADE ENQUIRIES Accredited dealers required for closed
INVITED territories througyhout Gt. Britain,

NORTHERN RADIO SERVICES (LONDON) LTD.
11 King's College Road, Swiss Cottage, N.W.3. Telephone: PRImrose 3314
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BENTLEY ACOUSTIC CORPORATION LIMITED
‘The Valve Specialists 38 CHALCOT ROAD, LONDON, N.W.i

Te1ephone' PRIMROSE 90%0 Nearest Underground: Chalk Farm

EXPRESS POSTAL SERVICE]I ALL ORDERS DESPATCHED SAME DAY AS RECEIVED.
TELEPHQNE AND TELEGRAM ORDEIS FOR CASH ON DELIVERY SERYICT ACCEPTED UP 'I'O 310 P.M.

ANY ORDER ur ‘I'O 4o INSURED AGAINST DAMAGE IN TRANSIT FOR ONLY &d. EXTRA. ORDERS OVER €10 INSURED FREE

0AZ2.. 17M | SAMe 84 ¢ SL1% 13/8] 12409 188 | 30PL1 11484 DTT. EYsl 08 ) KTIC :o‘ | *rNe 18 UJI.. 8 ULdi o8
oBi.. 1T/8| €AQs 04 | LU W11 seas  1/8 rnnl -m E¥vi 08 | XTY poke | PLM 14| U, tee] ULis 104
OId. -| aaTe @M | aNT. - Da - EFeT 133 | KT4l 888 | Pi3s tea| Uss., ree| Ulsy 08
1a8., ®-| sAUe 108 | sF2s 124 mm 1311 EE¥ 80 | KT4¢ Y- | PLB1 134 | UNT .. 168 | UNS 178
1APOTRI/N) | 6a¥e 1077 | 6128 te70 18/ Kiy) 8 | KTaL 124 | PLAT  f-| V3., We| UMs 1873
108 .. 4RsG 44 | #Q10 8- nr:n - Eldy MM KTdy 7~ | rias -] Uss.. 08| URIC 9
iD8.. %-! SnA¢ 74 | SRTO 10/~ orsl @ KL M- | KT84 1. | TLAN 8o, BN- »
1D6.. 108 | KR4 19 AT0T A | Lol [ JE I ] a g: PN B A | Usy .. 68| UYIN 1477
1HSOT 11)- | BGSD 83/ | S2LI0T /- ory? - ELdl “x- KTWa: ris 104 UTe., 4| UYH 148
L4, @-| 6BIS & | CANTOT &8 | LiE B Hi4g 1] KTwa3 §- | PX23 88 gior 18 7
1D Q-| 4RIE 73| CBQIGT M- DRIE w8 rLA) 124 | KTR4 rY3L 10/7| 01m1  aw? | Ovas %
N S- | EBOTA W/~ | SV4GT MI DHT? 84 i 04| KT24> 104 | PYYE 1741 | U281 1l | YR L5
ANSUT 1Y- | RET 237 | T30 I8 DK 814 Ktas Wil . | PYso 74| Usel 1901 | YRL
108 7R | 4BWE 1078 | AVeD N pEdl 14 Ksl - | MUL4 - | PYm  #-| v W7 é
184 ... B- | ABWY  T= | BVEUTO B/~ DEv? 104 Klot 188 | MXW 18- | PY® 7| VIo) P78 | VHIOyX
183 ., 74| enxe - | éxs . e DKM o M3 10A- rYss O - -
Ia.. W-| 84, Th | eXaoP G- Didd 1 EM71 3 | NTa 1801 | P23 1871 U» 167 | VELK/N
104 .. 188 | 6030 @8 | @300 10r- DLas 18- Euss 04 | 5108 15411 | QP17 | U0
108 .. 10/- | eCD4U ?gn Tos .. 118 DLer 7 KMol 04 | Njos 2077 | QP23 Uerdl VT30l W~
2X3.. 4| ecue % | 707 .. o (37 TR XuAs 10/8
? »- DL ES3 ¥~
[ DLBIS 10M kYol ¢
#r- DMT0 T8 rYss 18f7
q- 108 B - rxynd  Lgi-
Qi.. iy 11e | Ys .. - 7SI 1. ] j §2%] "
IQs0T M| SFm 104 | aDI.. §% EABCAO - sz 18 Bl | srer B8 Unpas X643, 10-
... &¥3s 74| PBWe RaCe) 34 - | POCAL Q- [ wrel 3| U008 147 "
Ive,. 78|eqa.. o8| 1001 M- EAVIT 27231 w- 9 | BUus MM | UOCEs - | Xsa, .
BR40T 17/8| 2LOOT W8 | 10Cs  £4e ER}L 1M PC4 w- POCRA 2311 | PUSY B8 0 17| ZisM -
8040 S| &Jsa B~ | 10FL 174 EBil 4 atso . 14- | T4l .. 233| UCHe 04| I7.. §i
Y40 - | We .. §8 | 0P 10 ERSl 14 0z 168 | FCFm B y 13/=-| TQUHN M nm
30 N- 76 -{ eLD3 B EBC1Y = C7r1 - | oy 1w | TR 194 UCLEE 11| XDILB) A
823 .. 184 | SKsGT - | 10LD1L Ebc4l 88 Gz33 1911 | PCLAS 158 | TYMMP 138 ©OCLA 98| XPOI ML
GX4G 10/ | #K70 3~ KBOYI 3 0Z31 L4~ | PCLA3 108 | Nle M- | UPal 0~
salb .. 10 8- | 10r13 144 BHPR0 104- A BUMY PCLAY 184 | T1S,. 12/~ Urés 8| IVYM Ll
AR 104 | BKIY 1801} | 6FLL 19AR ERP3UN) PENSC Ul - Uree 108 IHOD 68
AC? (P 1249 &4 RAF™ 30 RLDY  l6% 1040 | Ui0.. 30| Uk 208| Yo .. T4
$AGS 00| dLad 0 | 12404 133 ENLEI £3) HVRZ I0- | PENG IO . um 111 ) 243 .. e
CAKI @ | SLTOT L6 | TADG 173 | xuul BT ) HvR2L @ | rz\m O, 900 %~ | 280 .. S
cAlLs Al 4LI8 1~ © 12ARS 131 4 KT | T 31 0M.. 10 Bul N4 BT ..
Torme of buiitsen —Cash ohh ordes o CO.D. oaly. Taicsl catalagwe of over 1,000 dilffervatl vaives. aleo AD raives new, boied amd swbjevt to makers’ full guaraa.
Proti Pochimg charges &, pur Aem  Ordern ovir £ pimt Delal reriifiers volume captroll, tlecirolyie condecsers. 1 o
trw. COD %8 emurm Wo arv open fon permaal 1ranaist or, grrmasiom dicdes. vaive hodders. snd LHivec el Ol - i
woppers, Moo P .30-5.5). Ssta $.20-1 pm minlature valves price & enquire for any type aot lstel B.A 8. pleasa

TBANSISTOBISED
POWER
AMPLIFIERS

PORTABLE, MOBILE, MAINS

Fuselinks with o4 L
glass or caramic FOR ALL RADIO. AMPLIFIER &
bodies provide SOUND INSTALLATIONS

8 wide choice of ENQUIRIES —
characteristics, Py

including those
needed in
elactronic

circuitry, STAP‘ STED $ ESS E x. STANSTED 3132

in circults

carrying — —
momentary

surges or high VYALVE BASES (StemS)

prospective
overioads, In Lead and Hard Glass

FUSES 2 it 4 VALVE SLEEVES
& FUSE slactrical QUARTZ CRYSTAL CONTAINERS

equipment. SIXTERED OR
HOLDERS Bkt e, St FILAMENTS (HEATERS) Taliaxe

holders of many types We speclalise in short runs to customers’ specifications.
fepct are slso avallable. We invite your enquiries, also for other Glass Parts for
the Electronics Industry.

DAY-IMPEX LIMITED

Progress Worky, Brunal Rosd
Eartwood Industrial Estate, Southend-on-Ses, Tmex
Telephones EASTWOOD $28294/7

BELL NG ¢ LEE LD

0. MIDG) EMCLARD

Tckphonn Enfieid JI2 + Tekegrams: Rad-obcl, Enheld




MARrcH, 1960

WirELESS WORLD

117

TRANSFORMERS

All for 140 V Input, other Supply Voitages as Required
CONTIKUOUS RATING 3Short Ratine Tranitormaers sito aveilable

SYIWOA Y

HO-120V 10 A,

WVISA . .

SYI00A .

&IZVI0A ;

V6 A

12V 100 A

SOV 60 A

10-15-25 V 100 A

6-11-18-24-30V 12 A

110V Centra Tapped
$SV2SA .

6-8-10-18-24 V I00 A ... e -

TRANSDUCTORS

Saturabls Rescrors for
controlling AC currencs
up to 20 A 100 kVA.
Availadle for all standard

AC  aupply
phasa. Standard

(10and 240 Y.

voltages
Single-phase and three-

control volus: 12, 24, 36

YOLTMOBILES can be used by
themselves or in the primary of
another transformer to give very
fine changes of output.

o1 | EACH  TRANS. | V3004
ts | FORMER UN || 2V 100004
as | THIS GROUP | -5V 10,000
0 (8-10-0 1V 30.000 A
o oU'l;PyTS 4 10V 2,000 A
e R KAl 10viroma
s §; x ;g Al 1W0vVsS00A
A
as 18V Soafl oV Reops
4 Ilo-uzovv ; 4 A 10V 100 A
] 00 A
el OV TA 10 V 9500 A
17,5y 40O A 12V 1,000 A
o v SAN 15vico0a ...
o e —— 0V 800V
AUTO SVICOOA .
TRANSFORMERS
2I0-HIS5 VS A (1]
o
£5-110~
105V 12 A ay . ¢ 400/440 ¥ 4
250-240-230-120~ 4OV 80 Am -2
Lei-SSL10- 1hase e O - v
105 V 60 A s o 3
130 V 50 Amps 4 ]
C————— ) Y.-Phase o & o
HIGH-VvOLTAGE | "'350 ™ 4 ;‘%’ 3
TRANSFORMERS | 4v $.000 Amps ¢ o
[s]of 4,115!'0-4,750 v 3-Phase ALY 4 3
mA .. (14
2.050-4000V S A Q7
1.500-0.2,500 v
150 mA . £027
10 kV |gnition . €n These end other Transiormers can be supplied (or J-phase,
&-phate and [2-phase Rectifier,
AC and DC Supply Units with infinlcely
varisbie or tapped output. Manual or remote
control with full lnstrumentation. The
sole ilneraced has 3 stabrlized 230 ¥V AC
supply 43 wall 43 1evars! low voluage haavy
current sources. Each source 13 indapendent
ol the others but whare caliad ior, inger-
locking. and protection deviges cin be
included.

VOLTMOBILE

VOLTAGE REGULATING AUYO-TRANSFORMERS

Range from tero volts to supolv volts Tn 64 steps.

Change per step 1.6% ON LOAD SWITCHING.

INPUT 240 V INPUT 420 V
CUTPUT0/250 YV OUTPUT 0440 V
BORAL B oo - svo im0 a7 £37
SOJA " i €62 3
MO0 . <. ot . .. esis £98 (411

For 2000350 V AC. Al
avallable lor 3.phase supply

83 Y DC LY Av.. .ocio. coh oo ficegvobangimemn ou €1) 1I0/E20V OC 25 A
12/25 ¥ DOC 12 A with Choka Regulstor (11} 200/250 ¥V DC 6 A
12v DC 210 A Ao 100/250 v. DC 10 A,
MVDCIA oo ot . €24 200280V DC 18 A
24 ¥V DC 26A with stabilizer . {49 20V DC 110 mA
24V OC 105 A ...&11o 1,200 ¥ DC 200 mA ¥
34VODCIOA . 130 Fitted Ammeters and  Volr-
VDCSA .. . €30 metan, per metar

J 110120 v OC 16'A {34 Builr-in Rheorats

SPECIFIC ENQUIRIES are invited for
Transformers and Rectifiers, Wa specialize
In HEAVY CURRENT EQUIPMENT.

HARMSWORTH,

2 JORDAN STREET, MANCHESTER 15.

TOWNLEY & CO.

CENTRAL 5069




118 WIRELESS WORLD MarcH, 1960

GILSON TRANSFORMERS

Provide a first-class service to manufac-
turers of electronic valve or transistor
operated equipment

To anture maximum re*
liability they are designed.
built and tested to the
bast modern standards
with fully paper-inger-
leaved coils and rigid
selaction enaures that 3l

materials uted sre com-
patible with our vacuum
varnish Impregantion
process.

RELAYS?

Qur new hist show-
Ing slzes styles,
specifications  and
prices of 3 very pop-
uiar range of output d
and malns trans-
formers Is now
avallable.

ﬁ H
z R. F. GILSON LTD.
Everything points to | ‘ ] 2?{%‘&'&:‘&3‘3
DEPENDABLE a . E

Qur wide rarfge of relays have ]
one thing incommon-theyare k ——
manufactured to the highest 1
standards. Whether your need 3 T P ———— — P—
is for Automation, Transistor,

Type 3000 or Type 600 Relays, A.C. SOLENOID ype SAM

you can leave your specifica- i i
Now fitted with stainless

tions in our hands with
confidence. steel guides—six times
Prototypes can be delivered the life.

Continuous 14 ozs. at 3.

in 1/7 days, and quotations
Instantaneous to 5§ lbs.

for quantities and special
orders given on request to our

Larger and smaller sizes
available,

engineering department,
which {3 always available for

Also — Transformers to
7 kVA 3 phase.

advice on special problems.
R. A. EBBER LTD.

18, FOREST RQAD. KINGSWOOD, BRISTOL.  Phone : 7-406%

1o ST

TRA !‘l’OkﬂllQ rox
ENGINBERE PROH.
NICIANS, SCIENPISTS

PROPICAL, LIOHTIRG,
Y305, SPECIAL
rorrosx

TRANSFORMERS

COILS LARGE OR SMALL QUANTITIES

CHOKES 7RADE ENQUIRIES WELCOMED
SPECIALISTS IN
FINE WIRE WINDINGS

MINIATURE TRANSFORMERS, PICK.UP, -
CLOCK AND INSTRUMENT COILS, ETC.
VACUUM IMPREGNATION TO APPROVED' STANDARDS

Pleasesendyourenq:;mu to: [ ElECTRU-Wl N DS I.TD.

CONTRACTORS TO G..0., M.OS.. LES.. ETC.
DEPENDABLE RELAY CO LTD | | ,,..7 parcHmore ROAD, THORNTON HEATH, SURREY

= UVYINGSTONE 2241 EST. 19D)
8a Ainger Road Camden Town London NW3 Telephone: PRImrose 816]
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ELAC
speakers

RETAIL PRICE LIST

FLUX | POWER | PRICE |P'TAX
|

RATING
PEAK

8 x 3G | 6500g | 2.5 WATTS| 196 | 63
8 x3C | 8500g |25 WATTS| 22/6 | 7/3
7x4G | 6500g | 3 WATTS| I8/6 | 5/II
7x4C | 8500 | 3 WATTS| 216 | &1
5G | 65005 | 3WATTS| I8/6 | Sl
SC | 8500g | 3WATTS| 21- | 69

x4 w

ELECTRO ACOUSTIC [INDUSTRIES LTD., Stamiford Works, Broad Lane, Tottenham, N.15
Tei: Tottenham 0505/9 ($ lines)

8"x 3"
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Tubes-:.

MOST MULLARD, Mooths 12 Moalha 12 Bocths
MAZDA, COSSOR, REJACUUMED  REQUNNED [NEW TYPES
o kan [9/10in.  £2-10-0 £4-10-0| xe 32
PERRANTUTPE 1|2in,  £2-15-0 £4-17-6| £6-10-0
oox own rac-||4in.  £3- 5-0 £56- 7-6| §f.1e0
Yow M Muis | 15/17in, £4- 0-0 £6- T-6| xo e
NEW 10K oo |20in.  £5- 0-0 £8- 5-0 #-15-0

GUARANTEED

13 CHANNEL TV’s

'I'A!Lls MODELS, FAMOUS MKAKES,

Jotupicte wilh all valves and Unbes.
T\-- s are wnespiabisd o valus dus o
nuge parcham dirert Jnen swice.  They
ary untcstel Aq-l ard ot guaraniend o ta

"R — £3.19.
14° — £7.10.
ALSO 17 5 CHANNEL TV's

Jurnpiele Tabie Mokels including 55/_
alves and tubes untested.

ALL CARRIAGE FREE
TRANSISTORS: {7 4/6

P, LP. smd Ouiput up to 800 heje,
Ue cach, th doprsa, HITE 3POY.
L. amd LP. 2.3 Mge, @6, 6 p=r
1 -mem.

CO-AXIAL CABLE
Lamiuair spansl, e loss 30 yard Srums
L3, carr, e, 6 drume 198/., eurr. Bl

BWIOLE RECORD PLAYERS
COLLAKU 1-0jed 4366 .. £8 19
QAMMAKD Copaml 68F ... £7 7
GALKAKD d-apend TAMKL £8 10
GAKHARD qospaesl SHY ’fx

19 RECORD AO?OCHA
GAKRALD RCID MKLL. p
GAKKARD KCIXL luul fg }

f? 15

HAR, Nonsrch .
ﬂlLl.AMOCO‘(QUHI’I‘ P
B.S.R. TAPE DEGKS £9/10/-
4-SPEED RECORD PLAYERS
Latest Turvlable, together with Nght-
weighl Misar uuny dual upphhv orpaLat

DB QO®RO

Larnaver pick -u) ADwuing valwe.
Pk up okly l!-) u;m. Chem 3>
RECTIFIERS : I Ouwm
ware bridgr, l! mu 34 ampe, 6.
Cary. 1'-.. 28 pw.

230 v,

so-;.,u.. T, LA
XM, Qro; RMI. LG fo.
L4ASS, 1T0-: 1697, BFng u.uno

100 CONDENSERS IO]
A muu for yoeus eparrs bbn. A weils
talanorl assmetineny of minisiuse allver
nirs and cornimie condenstra  3-10.000 PY
List valua over £3,

V ALVES |10% DISCOUNT S5 .2
ol say SI1X VALVES llu'lM |l Sask typ (18%
BY RETURN OF POSY is dossasi. i 221, b

QUARANTERD 3 MONTHE
NEW LOW PRICES

Post:
FREE TAANSIT lliLR\NCE Al Calves are oew
or of {4ty guarsnceed ox-0irrment or e -muipes
msnt origin. Batlsfaction o Mopey Neck Uusrap-
ot vh guods If reluimed unused within 14 Jaye.

0z4 $ie , X80 o 20F1 1B EBML LM ENSL - T 1¢
1ATUT I8¢ | SRRUT w— or3 R4 Enal 7| EYel Ul -
CSUT 110/ sK2s ¥ vord 17  EBPl 49| eMaLL W-)ULS (%]
IHOUT ¢ 9| 4LY 126 201 /- ERCIY B/=|NYM 5 URS “e
L4 3P| aA 96 [PAdG = EBCIl B8/ KZW T UNM ki ]
INSOT 00 0lsa 78 25040 GO/ EBORL IP KXl T /U e
113 [TIETEN B~ [231L80T 8- EBP8D llxlum ag{tas M-
b A9/ 0LI0  W- (25240 8| MBFB0 ? 78| UL 5!
1A% =] 0112 LG |TIRU M-I XHLTL ) IOTIO 7-jusy X
174 49 et Gm(3oPS T EHLIL 8.9 035 89
IOt1 48 ares e [30PLL $EIRCS: z.u mefuyr pae
3AL b8, AP28 = [y 184 203 8| HABUSO 98| Uso [1]
¢ 14|t ¢35 oriz 6-|kocH @-[HLAIDDSS|UM &8
b 0840707 22 3rLl W Zocad W-/HVRZ T¢|Ulml  %a
v 78 85AT B9 |MLAGT 0= |LTH 69 XETIC S|Um 04
SRIG U @307 @elswWd GOECCEL G- KT &-[UUm) 18-
UG BB | BSHY &0/ MZWT 8~ 208 GA[XTH e[t 4
VIO Bi-|ear] 8 |SUDAGIE- | ECCED 76 KT4S M| Use AN
¥ - | eKT 53 (30IAGT $3(KeCs B KTHY O~ |{Urm 1A
YMT W Iul.7o1' S0 NPT M- S8 KTes 16|V -
SZiQ 8.4 SINTUT 40| %0 $8 RCre0 103 XT6l  L-{Uwz 00
AZIOT 1= | C8yT 88 DAY &S ECFR2 0.0 KT sM|UMl 17~
wASG B9 U | 184BT 16| ECHSI W/~ XTWAS 48| QARCM B
saCr 48 ol : E1243 69 Uariz -
sA08 43 Wl UL -
AAQT B8 L= uBiit Ea
SAKS &9 1 | UBCAL 18/
AL &% &4 UBYRO 80
SANe t: I UBFAY B¢
$AQY rARCEO}Y-| UrLdl 148
" L 1o 8| LCHYL 148
saves 6N 98| UCHAY fea
sBsU 46 W UCHel -
§BAd W 74 UC uns
GBFd 4% 8.0 LCLA 138
4B04a 134 I3 UPL ¢
suws &4 118 UFer 20
w7 Fel ) 99 Urse o=
4] W o vms -
[rs) ull 73 UFm 148
e (2] 83Uy 18
$CDAG 188 W-|UL&L  Te
ocHe 93 18- UL4d A8
sDa w ei0La @b
[ ¢ &% | ) e Ui -
[ TS T4 UM B9
;i ab | 0Us  1R8
T ] Ww-loyr e
e P 58| UNIN U=
3:1) & PV Ry CTIN 71 3
(S T 0¥83 P
[TEG: By - YRI
L] - Ti- Xad
g9 33 B~ X544 *u-
J70T 79 M| X8 4.9
ORAGT 8.8 ; nc X 188
X0 83 W o BCA T8 EMsd  Bi8|EP 8| Ye3 [
GKTOT §-- L1 0 EaFal Rl Zwm  10.818re) I-l z08 .
Pose: T ibs. 1/6, 41bs. 2-, 71bs /9, 15 4bs. 6. No C.OD.

Lise of 1000 Special Otfers 64,

TECHNICAL TRADING GO,

350-352 FRATTON RO

Callers siways welcome.

AD, PORTSMOUTH

MarcH, 1960

[~ Gooper-Suuth —

HIGH FIDELITY AMPLIFIERS

REALISTIC SOUND—
REALISTIC PRICES!

| | SUPPLIED DIRECT TO Hi-F! ENTMUSIASTS ALL OYER THE WORLD
GUARANTEED 3 YEARS
LABORATORY BUILT OR IN DO-IT-YOURSELF KIT FORM

STEREO/MONAURAL
MAIN CONTROL
AMPLIFIER umT
&W. Per Chan- Inputs: Gramn
nel Dntortion HnVy Radio
]

0.16%  Freq. Tape {100nV.)
| 30-30K ¢.ps Hutn and Noise
Hurm and -—704B.

Nosse — B0dB. Also  suitable
Oul t lmp. 1(1.. o8d, BRI Bubia 10 U wita two BLP I,
Tl £15 16 o BUILT .88 & o
| Kl'l'..‘ g1z 12 0 KIT . .3 13 o
MODEL B.P.1. 1012 WATT CONTROL UNIT Mark I
AMPLIFIER In ts: Gram (3mV.) Mic. (1.5
m, 30-30K cpr Distoction ') Radin and Taps (100mV.). ®
0.1%. Hum olse —S0d B, llum and Nouse ==70dB. Swilched
Ouc?n lmp. 302, 154} Filter.
.Hé 5 0 BUILT . £10 17 &
KT, .17 3 0 3 —— £T 7T 6

“BANTAM™ 3.4 W, INTEGRA.
| | 1E0 amp. & cowTroL umiT
Bass and Treble Controbs

*"PRODIGY 6-5, W INTEQRA.
TED AMP, & CONTROL UNIT
Distortion 0.15%,. Inpuh Gram.

Spare Power: 260V, {0mA, KRadio, Tape, S 250V,
u:w A, O.1. 302, 1500 d0mA. 6.3V ?&JRO.I afan.»n
BUILT 48 5 0 BYILT 515 o
KIT.. iy By BT CE=0 KIT.. 111 19 0

Full details and atage-by-stage butlding rostructions ijl cach,
post frec (° Bantam ™ 1/8) of free with each unit.

H. L SBATH.& CO. LTD, %22 Smawanr o, LonpoR

C.C.GOODWIN

|SALES) LTD

WORLD WIDE EXPORTERS
AMPLIFIERS - TUNERS ° SPEAKERS - MOTORS * PICK-UPS
OVERSEAS ORDERS SENT FREE OF PURCHASE TAX

F AND SHIPPED PROMPTILY AT MINIMUM COST
DECGA Stereo pick-u

-]
U.BA, & | with arm cype fiss $44.20 (£14/9/6) | PACKED
CANADA | GARRARD 0! tran- INSURED &
scripeion moter with
EXPORT Stroboscope ... $34.00 (£15/1974) | CARRIAGE
EXAMPLES | LEAK TLI2 Plus Amp. PALD

with Varislope b1 $l04 50 (LITMT1e)

Aeduced transit rates for British ond Allied Forces Overiecs.
Enquiries welcomed for oll types of Hi-Fi Equipment.

{Deptl. W.6.) 7, THE BROADWAY, WOOD GREEN,
| | LONDON, N.22 Tel. BOWes Park 0077/8,

THE ONLY

SUB-MINIATURE
/3000 TYPE" RELAY

The Hopwood—Par Type
P3 ietay, although minis-
iure retaing every possible
feature of the ™300
Type” plus ceramic tn-
sulation and hermetic
fealing

It can baoe up 10 8 poles;
rmin or HD coniacss and
tags ‘or PRINTED
CIRCUITS.

Telephone:
HOUnslow $264/7 & 816
WRITE FOR LIST Wi

| Made in England

[l 0. ROBINSON and COMPANY
TIT LOWOON AOaD, HOUNSLOW,
I MIDOLESEX
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AT, ISOLATION TRARSFORMERS

Vor Cathods Ray Tubss faring MasterpOatbods shamn
drcail and for C.R. Tubae witd (ailieg smission, Puit

i § urm WUTERION PRODOCY.
High Qualitg, Lo® pepudity, 10/183d.
ot L TO%,

Type AL
16/8 ech

=R, 0. 7
Tres &  Maie low capacity, Multd Nuipul
3.4, €373 10 13 sotp. Optioanl brumt WY, and

B0, Ruitatie lor ull Cothade Ray Tutws, £1/-.

;Em—u AR pebeaed e 20% 10 chom to T
e ‘-.,un- 8.l w. 8410w, L,
llﬂ! - Preterred vaiwee 100D
blo-q Dmoax.od. 000 o § mg

(X v
10 'ul} WIRE-WOUND REIISTORS { ]
lIl 33 ohme—10.000 ohra

15 000 chine--80.000 obhma § w.. 1/9: 3
WIRE WOUND POTY, 3 w, WIRE- wom PO'N 4w
Preeer MIn T.V, 1 Blantard sime Pola, bong
Kowiled Budiad Eno Bpindie High Grade. Al
Al vadoes 73 ol Lo T3 K., valume 100 ohume lo 30 Ko

- o, 30 X, 3 K.. Q= &8 100 K., 6.

Mo, § w, Carben Trech w'w KXIT, LAXER
0 K w i B CONTROL WQ N,
M mnrou Rs., llu\ry D;\I'{ 50 -nA ‘[0 MWuly-

eilo posh-pull. F18. mwn Byyrada
Push-pall lﬂnul 18/ m“"blﬂ’ nmuaor-.
LT CHBOXES 13/(01 3 mA., e 100 AS ca, 108

108 150 md., 144~

MAINS TRANSFORMERS £CO 50 v. A.C.
STANDARD 3500900, 80 mA.. 43 v. 25 a
\apped 4 v.d s Reclifter 8.3 v. l...l-n-i v
o d v Ja Do 3500.350, ., ..
WISIATURR T v, O mA.. 63 7. | A
MIDOET, 250 v. 43 md, ) v. 2 . l'
$60-0-280 100 mA. 83 v. Y3 a.. 1
ANDARD, 350250, 83 miw 617, 38 a. 1%
HEATER TRANS. 43 v. 1} o. 7/6, # amp... .. 10/
GENERAL PURPOSE LOW VOLTAGE., OQutputs 8, 4. 8,
6 8 9 10. 1% 16. 18, 2 aed 20 v al T A, { ]

ALIBD[I FORMERS @ eorws, [, #l. In., 104
3ia. FORMERS 3037 or & and Uans T4 or 2. [io. aq. x
wlm. . = Ijin., fy- wiLh sores.

W MOTIO BN, Rployetc mlio €11, 273,
TIAYA  Midget Boldering u»n.m- 0« 149.
REIMPLOT I
DROPPERI.
1.000 chme. 4/3, 3 ampe. &) J smp 300 china, N'
LINE CORD. .5 amp.. 6) ohuns put fogd, 3 emyp., 180 obine

s foot, 3 way, B4 prr Kot 3 say, T pet fend.

CRYSTAL MIKE INSERT dy Acos &6
Pracialon sug S only bwldm
ACOY CATFTAL DESX BUIKK Bargalm 36~

NIEE TRANSP, Nll. an-: (00 l I'vu-i 1
LOGDSPEANIRS P, 1’9 1?&
. g oo Kol u- lL.HI-
10a X Mn Mln, I"ensry,

. BA.,

L e

12 Baker loam sapension 18 w, 13 ohm, P8
180, 13 obim Fleamey 10 ot 45/-,

IL.LF. TRANSFORMERS 7/6 palr
463 ke/s, slog lesing ministwre ean 0§ n 1l x lu,  Iigh
Qand good bandwidih, By Pye Badic Dels sbeet mopplisd.

J

Wearita WBOO LY, Eisistzre 83 hfl.
Woearita-880 LP. Standard 45 nwa..

RYSTAL DIODK 0. LC W-. 0!!3‘. 4=, 40 Qrrouta, P
HR HEA 000 obuna, by

DPHONES,
AWITCHE CLEANER "I , gRirt apoul,
TWDN OANQ mnnznzm 343 pt

x llln H itls., éla- Blandard with
Aldged, /83 lhd-.l&vf-.

Bolsd dielecirie 100,
. Paz ol Oct., MM
Eng.

mlumv.lbi?
mnmnn
BI0 =ik can, 1/8; D124, 1/3. PSA oith can.

“9‘
9.
-
&= WM. x
2T wady, B L

IS
P S-wng. shurt dolnille. ..., . a
way, 3 waler, long splodle
d.way, 4 p Swuy, 4 p. l-'-y uqhdb. . 1
4wy, ) 3 13-way. long
Ware “ MA "1 waler Bt 2 waler, 1
2 walvr 1@-; 4 water 19:0. 3 wnhr &,-; 4§ wabr &&
o0gL . I..y- D.r., 8: DIP.D.T, 4/
LEY) ool squaliily.
mufdl;mm.#mnn.“ 2488
23. 80 _mid.. 100 mid. 3/ eac
EDISWAN TRANSISTORS
JUNCTION TYPE P.N.P.
ACUDtO XB192, for ampli. RP, XAJO4 (raquasey
Qore and onlpul 1tages up nmnwmllﬂ;‘g
is 280 @iliwalls 10 pusd. l.!
' ZALN
e PRICE 0,/' “a w0 -'n» !?_/_’
Goltap Fower VISOF, up s 10T with hn'. siak, BOY-,

{960 RADIOGRAM CHASSIS

FIVE WALVES

LATEST BULLARD

ECHSY, EFS), EBCiI,

LW, 500 m—At0) o, BLBA, K780

13 mnlh Gueracies, AL 200730 ¥, c-m aviten

Ahort - Metlum: Uram AVAL and N vr

Praibech, 4.9 wat Chaests 13938 x #jin x 3jin

Ubaas Ihal Buas 30 « djis. harisaatal or verumal. Teo Mol

Pour Kuoltm Wunul or Ivory, Alignet and
calihfuted | Nadsie Wolited Ituad it

BRAND NEW £9.10. 0. cvmn

1 B/« and § monihiy
Se. 17791 Iota

DULCI FM.AM MODEL H)

iz Mullard Falves, ZICRAL, E1B9. EABCSQ, ELB,
XZ30. ¥ H.Y, 10387 Meja, Mad. ‘190-350 m. Loes IOGO-
m;, Grao impui. JReady top am. A.C. Maios PO

. lwhied chamia. Oulpetl poisl Tor oo o IHI
Teser. LB mcoid yuarsates. Circnil rupplied.

Lasdst 5.AR

£19. 17. 6.

GARRARD 4-SPEED RECORD
* CHMANGERS AC121/D MKII MODELS
Braod sew and lally guaraniesd 12 montha

I AUDIO PERFECTION I

Dewigned to plar 19, 53, 48, T8 r.p.m. Reeande Tin .
12in With plug-in OCS )IORIAI. HBEAD,

oue rrice £10. 10. 0. muzomn £2 et

ymenis of B1.

IANHID ‘) OBy

*

104w

““E.M.I1.* 4 SPEED SINGLE
RECORD PLAYER
Acos 73 HI.Fi Stereo and normal wead pick-up lor
In., 10m end Ilin records. Silent motor,
heavy torntable. Auto-stop fitted.
Specish offer C4/19)4.

VOLUME CONTROLS

LATEST

80 . Coaxial

[ LX7 L odad

Long 4. Dudranteed Sern -ale tin 4
| rear, Al wajuss Ideal Ban 6‘_
8 K. chaa up tc 3 Meg. Lossss cut B0%, 5d.
Ko ewlich Dfl‘ Foot 14 per yard extra.

& # FRINGE QUALITY
Linrwr or log Trckn | A/RIPACEZD A T
COAXIAL PLUGS ... 1+ LEAD SOCKETS ... §/-
FANEL JO0CKETT .. - om'u-r noxn e
BALANCED TWIN o M0
TWIN SCREENED l.u.ur:n r tl 1 61-1 80 cha
“U-]'m CRALMIIE 10 awyg Phic ondrtind

*(b’d udes. rivewrd comers and Witk M Dok,
with Zhin sdes 7 » dn._ /8.0 w Vi, 507110 w T,
”:l: w9, ;14 & 1lin, 10°6: 10 » tiwm. 120
19 x Mn, 1800

BLACE CRACKLE PAINT. Ak ﬂnb‘. 3 1m
P.Y.C. CONX, WIRE. & rolonrs singhe or sirswied. 2d. yd.

NZOXN HAINE TESTER lCElWDBW?R‘
!

CORED: SOLDFER RADIOGRADE,
PAXOLON Uit ®&n u lomn, 3 &

2 fAMODS MAKE *

? Plastic Tupe.

1,70011. Iln. Rul 38/~ 830tt. Sis. Reel M1/-
SUPERIOR 1.2000. Tin. Plasik 'n;- 24~
60011, Bin. 18/~ Ail Bpare Reels 3/- sagh

l,um: ru!_gu. 1,2000, 28/, lin. usn. T

T INSTANT ™ Buik Taps Ersser and Hesd
Demagnelitary 200/250 v. A.C. 17/6

| 200 ma., 2770:

EAIRS TYPE RMi, i35 v, 0 mA. Bz KNR 100 md.
., RM2 190 A, fret KM
TURE CONTA
o mA. V4 o0
Fall

COILE. Wasrite ™ 1" bype,
;y;mun core Irorm @/~ sach. Al rangms.
, L snd M. T RY, with reaction, 30,
FERRITE ROD ARRIALE wW. £:9: M & L. 1814
TLY. torus. MIIP Ti= vale, . CBOXES, L8

LATEST COLLARO AUTOCHANGER

£1.19.6

STUDIO
Pick-up

4 Spaeds—
10 Records

Or with Poriable Cadinet, Amplifier 3 Speakar

£11.19.6. cur. 56

B.8.R. MONARCH UAS8 4-SPEED
AUTOMATIC RECORD CHANGERS
Braad new and Tullp gearscised 1f monthy
OUR PRICE £6.18.6, post iree
FIRREO MODELY UAS, £7110°6 VALL £1010~

AUTOCHANGER ACCESSORIES

Suitable player cabinets {uncut boards).,, 49/

Ampiifier player cabinets with ¢ut bosrds 63—

2 vilve amphifier lnﬂ-‘tiﬂ wpeskar lor sbove T9/é

3 valve amplifier 3nd 64in. speaker for above $5/-
Wrred ond lesied reody for wie.

GARRARD 4SPEED SINGLE
K  RECORDPLAYERTAMK N K

£8.10[AuDio rerrecTION] TERED

= WIRED
With plug in GCB Normal heads [Siereo Heads
MODEL 4 HE (I8

2 extra
BATTERY-MAINS POWER PACK
For ** 96 ** Range Valras
Rame oiie &8 batterios 0120 and ADIS, 20 v, 0.7, t) v,
LT, 130 ouh., @uiy 1/- 8 rear 1o ron ew 4K Y.
Made by COSBOR. Lial 3)/-, our peims JW0

THE MHI-GAIN BAND ) PRE-AMP
Cascoda clrcuit using Yelve ECCB4. 17db
min.  Kie 19/6 lase power; or 474 with
powar pagk. Plans only &d.

Alio Band | varsion sama prices.

(PCCB4 Valva I prefersd)

JASOM B TONER CORL l:l'l‘. 26 K7 coil. sl
eull, Onsjllatop coll. twe )P, trunsfermery 1T Mein,
Priscior Lrnmeforniner sbd benisr cholrn  MIruR and
~mooeal baoll using four §AMM, P& Compirie ki
YT with Jason Calthreted dial and 4 vatves 2615/~
With new Jason Cabinet, FMTI, 20- arim,

CONDENSERE. New Work. vl mid N0V, TAL.. 58
8 oA sd Tav., 308 mm lol-nu.n:u Ad
Tubular 500 ¢. 0OL la 00 mid., Gh; A, 1fer .28, L/8¢ .3
gl.m 1,000 v, un; 0.1 wid. 0000 v,

CONDS. nnv.,.!.l o Bl mhl, 9d
SILVER MICA CONDENIERS. llsl pf. W 800 pf., §fe1
00 pi L 3001, 178,

CLOSE TOLERANCE { f 1pl) 18 pL to €7 "

1/8 DITTO
I\Mululuu. | 1,000 pd, o 8.00u pl., Pse
Cormmds, 3, 50. 70 pl. @d 1 100 gf. 150 pt,
VU3 230 pt. 18 o0 pr. 730 pi- 1B Phe. Lo
NEW ELECTROLYTICS. FAMOUS MANES
TURULAR TUBULAR CAn TYPES
11380 w. 3-- 300 ¥, 80| N0 w o
Wilo v, 1007 e g’- WY v,
i v, i BB v ‘- | F280 @, />
8450 v, /iy v, - | 1007070 v, [ 4]
N v, 28 S+ v. 48| 25003 v, .
16400 v DG Vemisne v. K- | 00D v, »
18800 v, & | 036400 v, Biv [ Do 14300 W, ]-
a0 v, B INion v, B T4 IU4sH n
$6/35 v m 18418430+, m-owm v, 1/.
0 v ‘- l‘#lﬂ.'lllh. U- 64 4 1207390 ». 8
N30 . - §'8 ) 1o H0TT3,
FOLL WAVE I..DG llLuml RECTIFIERS l

11 v 4
CHAROX.

9 2 e nm 4 0.. 17181 & . no
IR TRANSFORMERS 1 mput 007450 v
tot charpagat 7. 6or v lia IB

e 178 da. PR 8
e

Charger drcuid ee. ANPEETERS, 4 o, and B &,

WEW asé bored VALVES  w0-day rearsnies
1Ry ALSQ EAM EYIL )
1R .05 g XX81 F
174 ; HABCEO )
X3 ! HVR1a i
by} » MU4

avy ’ Fui

34 POOM

£33 Crmo

[T | Iadiagd
AAMY 7 Qg
angs Y PENS
eRAd ] P LB}
anwy § Y0

she { Y8y

srec U PY&:
180T ars)

[ Y53 ) UBC4}

(1) ULED
4arrg T
N80T .UlAL

K70 J Uy

K0 g

RADIO COMPONENT SPECIALISTS

POSTAL SEAYICE If-, OVER L2 FREE. C.O0.D.1/6 (EXPORT EW.0.POSTEXTRA.) Wed. 1 p.m.

48 HOUR MAIL ORDER

337 WHITEHORSE RD.
WEST CROYDON

THO. 1445, Buses 133 or 48



122 WIRELESS' WORLD Maren, 1960

Introduction to the design of amplifiers,
receivers and other circuits

Assuming no previous knowledge of the subfect, this book deals with the
physical processes occuring in transistors, the main emphasis being on the
applications of these principles to practical problems of design. The bulk
of the book Is devoted to the determination of such quantities as input
resistance, stage gain, optimum load, power output, values of coupling
capacitors and transformer winding inductances. A large number of
worked examples are included,

21s. net by post 21s.11d. 167 pp. 105 diagrams

PRINCIPLES
OF TRANSISTOR
CIRCUITS

by S. W. Amos B.5C, {HONS.)
A.M.LE.E

Deals systematically with the design of
transistor audio-frequency amplifiers

TRANSISTOR
A.F. AMPLIFIERS

by D. D. Jones, M.5C,, D.I.C
and R. A. Hilboummne, B.5C.

Gilves the crcuitry and design details of a versatile range of amplificrs,
including both those for high-fidelity reproduction and for public address -
systems with undistorted outputs up to 20 watts. It will be essential to
engincers designing audio-frequency amplifiers for the first time, and
because of its original ideas and concepts, will be inspiring to those who

already have some skill in the art.

21s. net by post 21s.10d. 132 pp. 34 diagrams

Published for from leading booksellers

“{Wireless World™ by
ILIFFE & SONS LIMITED,

o i 15 Gl & N I B G 56 B A 6 B 1) O A A B B B 6 D) B B R

ORSET HOUSE, STAMFORD STRBET, LONDON, S.E.l

Principles of
FREQUENCY MODULATION

By B. S. Camies.

The cumplete Gives in concise form and logical sequence a com-
: : prehensive account of the fundamentals of f.m. and
introduction its applications In radio transmitters and receivers,

to the theory and and radar. Invaluable to students, radio engineers

- d radi 3
applications of £.m. et T
213 net by post 21s 10d

Principles of

An introduction TRANSISTOR CIRCUITS

; Principles of
o the d?S'gn, 0; By S. W. Amos, B.Sc.(HONS.), A.M.LE.E. TAMNSISTOR
UﬁﬂSlSt'Urlse This book, by a member of the Bngincering Depart-  [ULIAIE
equipment ment of the BBC, Is intended as an introduction to

the design of amplifiers, receivers and other circuits
using transistors, for designers, students and
amateur constructors.

218 net oy post 215 114

from leading booksellers
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BENEFIT FROM WHOLESALE BUYING!

WingrLess WORLD

GET EQUIPMENT THAT'S

123

IN TIP-TOP

CONDITION. GET IT FROM IRONGATE — ENGLAND'S LEADING EQUIPMENT WHOLESALERS

HEAVY DUTY
20 AMP. L.T. S8UPPLY UNIT

b
Normal cost over {100 S.T'.c.

Essentizl equipment lor Electronic Enginesr-

ing, resedrch laboratories. schools. Ideal lor

battary charging etc. Guarinteed dor 20 amps.

Output: D.C. Variable up to 20 lmgo and
24V or wrickie charge 115/350/700
ampere hours.

inputi A.z. IN(M volts 4565 cycles.

Sisas 16 24% 32in. high.

In steractive Grey Cabinat.

wwioone  £22-10-0

(Cire, diags. cnd instru, loaned for 10+ deposit),

6.EC.
L.T, SUPPLY

uNIT
OIJ"ITU‘I‘; N wolts
o bD.C,
I!I’UT‘ hnrno
| ol A.C.
New ud ln wmm

£13.10 .0
Carr, 96

TELEPHONES

“F” Type

IN ATTRACTIVE
CASE

The best portable
talephone evar
made. Witha range
of up to
Slmlolh

el for
FACTORIES, ULDING SITES
FARMS, CIVIL  ENGINEERING
PROJECTS. QUTSIOE BROAD-
CAST UNITS AND OFFICES.
2 parfect sats in indlvidual carrying
cuses, complete with long life
batteriaa, bells, magneto and
1001¢. telephonse eable

£7.10.0 por prir. Carr. 916

TELE P HIGH POWER as abova, but
complets with amplifisr, £8/10/- each.
Cure, 126
D3 STRANDED TELEPHONE CABLE,
New Mils Drum 85/, Care. 17/6.
ENGLAND'S LARGEST STOCKS OF
TELEPHONE EQUIPMENT

WORLD
FAMOUS

ROTARY CONVERTORS. 111 v, D.C.
input. 230 volts AC. 150 wata, 50 cyches
output. Houed In wooden case and fitted
with volige control slider  resistance,
switch, plugs and A.C, maina voliags output
chack meter. Supplied In perfect condition,
individually cetced, £9/19/4 sach, P, & P, 10},

BRILLIANT CONDITION EX-GOV'T

WAVEMETERS
Trpe taxs Trovicaliosd.
Ref. 1OTIONG.
Coniinually vartabie via show
mabua drive. 10 W B0
/e Claarly graduated dint
for  at-a-glapce  resdings.
INCORPORATING
1 m/A meler, wilh
U VR valrea
Supplsed  Complets
'llh mary  rilved
co-4til Wad

oo E3105
VARIAC TRANSFORMERS

Brand Naw

& Supior
OUTPUT (2KVA) Complataly Variabla O o
270 voits. 9 amps.
INPUT 210 Yolts, 50,60~
A SHROUDED FULLY VARIABLE TRANSFORMER
FOR BENCH OR PANEL MOUNTING,
SIZE:—Approximualy 8§ inches Cubs.
WEIGHT :—Approximataly 30 Ib.
PRICE: RIDICULOUS, ONLY £15.0.0

Pluz 12/6 carr.. supplbed and boxed new.

ONE MILLION YARDS I
SCHEENED WIRE FLEX

For Immediats Delivery—priesd lar
[

Spsaifpanost Claee bradied 14
| n. Corgred O pv.c D
Coppen Boreenel, Awrrie) culoure
Applisalitns: Microphime keada plek-
op heads wie.

BRAND NEW-—0ON MAKLR'S REFLS.
Miatmam Order; T l lrn.&y;at per yd.).
P.a P ds TEN K RIJ 28

TRUVO X

& LOUD HAILERS

public  addrass
from cars, boaus, etc.,
similar o Police Type
ax-H. M. Forces. Simply
connect to » 6/12-volt.
car battery and use.
Amazingty powsrful.
Why pay €2 2 day hire
charge lor amplifiers,
Buy thh complate ynit,

only 27.14-6

by return.

TWIN SPEAKER UNIT
COMPLETE _ £10/14/4.

EX-GOVT PUBLIC ADDRESS SYSTYEM
Complete with amplifier unit, 4 speakars,
microphene, headphones and all jpares
packed in wooden cases, & or 12 volt D.C.
handling capacity 8 watts. Idaal lor cars,
boats, fact + otc. £15.15.0 Cagr, 30/a

VY

L4

OCONSYANT VOLTAGE TRANSFORMERS

FERRANT] 7}-K¥A MOYIX0 COIL

Blabilised output voltage in e range 200-250 o,

Plug-board lappin, The miected ouipal vollagu s

conslant with 4 §5% at all koads 8 o 337} amps

when the supply vollags W *arying over \be rapge

+0% L =174,

® Prequency coipinesled 4553 and #4644 ofs

@ Brewllent ocutpul waveelunn.

@ Can bt usd as & rvariabl Unnelormer.

@ Usused. Compiete wilh spares and netructiog
book at & fraction of the narmai oo, ooly 288

® AC Malus Stabliusr,

AUTO TRANSFORMERS
3 KVA Air Cooled (100% under.rared)
GUARANTEED 2307150 capped, 12 amps.
8 XYA 105/020 tapped, 23.5 amps.
Made by well-known manuficturer and
y housed in sirong mutal case. Weighe: 2 cwt.

Brand aew, In original maker's cases.

) rrice £15.0.0  cuer, 25

AERIAL
MASTS

"IMPROVED TYPE 50 MK 1|
36ft. HIGH

Klts compriee—4 2}m.  da
Tobalar Rlesl fecUons ol 80
kogih, (op-sictiop sl base
Pichets, Uups and Pliting.
TOU csa  purchass this
oormally etpensive MAST
lor & lractinn of s cosh
Floasr add £] for (relurn-
able) Sooden carrying cass
'n- MAAT & parlleu:
Warly wsuiabls 0 take
setials  for

wpplied st 170 sar saction.

£8.10.0 only 0373

US.A. Typa 43fc. TELECOM, AERIAL
MAST. (;ucnom. e, Bin. x 2in. guys,
atc.), This sndirely compflets set in carrying
case 124 Gna. Care, 17/6. Or 2 sets lor £15.
Carr, awtra, British Monufotture enty,
ARMY TYPE 3ife. MASTS similar co adove
put 10 Jin. screwsections, suitable flor
parmaneng lightweight installation.  Ki¢ in
canvas bag. €3/10f.. Carrhage 12/6.

85/
P.a P28

TUT. Chassls sts¢ 20 % § % Mo,
w.n.m mm Brand Dew, Compinimis relue {fromic
Jormery, comdonierd, rritchgear, ole.) fae rzeewds Ihie
remerboble low pricen. Bug now. Ouly 180 sns svailsbia,

VERY SPECIAL OFFER—
EXPORT ONLY
lul! nln.ud by the Mininry ol Supply,
* SETS. Manyfactured b Eo

w.lluh Talkie snd AF.V.—)| lnillbll.
4722°* SETS ALSO—500 only,
TELEPRINTERS—I20 Cread 78 lor im-
mediate dispossl, Enquities ore invited for
Bulk supply ot reducing low prices.

MICRO SWITCHES

BUAGESS
BRAND NEW
Il!!.l'l'll'
m. ¢ 2R B
UKlVll!u. Wﬂlﬂ
Eed. 5C 408
t'-’-c ARG resas dable almont
baif-price cffev,

78/- per DO, (ia quanuiy £25 per 100

.

T — —— — — — — — — ——— . —— — —— — T — S— — —— — t— ST SR S S S——

THE IRONGATE (M.O.) CO.

2/4 IRONGATE WHARF ROAD, PRAED STREET, LONDON, W.2

Daept. (WWS$)
PAD
231720

-



124

WIRELESS WORLD

MarcH, 1960

(RADIO) LIMITED

Phone - GERRARD 8204/9155
Cables. SMITHEX LESQUARE

3. 34 LISLE STREET, LONDON, W.C2

UNIVERSAL AVOMETER

0.C. AC 0.C. AC,
YOLTS YOLTS Current Qurrent
150 mv, 7.8 v, 1Sma. 75 ma
300 mv, 1S v, Wme 199 ma
(XX v, 1 ma. 750 ma
150 v, 00 ms. 1S amp,
Sv. 00 v, 1.5 amp. 7.5 amp.
Xv, 600 v, Jamp. IS amp,
150v. 750w 1S amp. Ratise-
WOy, 150v J0amp. ance
750 v, 1,000}
1,500 v. 10,0000

Supplied reconditloned 31 new, wich
Internal batcery, Insiructions and
leads £8/19/6 asch. PP, /6,

WESTON MOODEL 772 TESTMETER |

AC YOLTS D.C AC. CUR.
25w, CURRENT RENT

10, 100 microja. 500 ma.

50 v, I ma, ) amp,

250 v, 10 ma. S amp,

1.000 v, S0 ma., RESI$T~
D.C. YOLTS 100 ma, ANCE
25w M. 100 ohma
10v, OouUTPUT 1,000 olims
50 v. METER 100k, ohms
250 v, 10 megohms
1000 »,

Supplied In parfect working order complete
with incarnal battertes &7/10/~ PP, 4/,

FIELD TELEPHOMNES TYPE F, Gancracor

beil ringin. Supplied complete with bat-
tories, Milly 1eited, and complete wich
wooden carrylng casa.  $%/é aach, PP, )b,

R.IISS RECEIVERS MODEL B. Perface
working order, fully cested, L7194 cach,
PP, 716, Comblned power pack and output
wage, 08/ extra.

24 AMP. YARIAC TRANSFORMEAS. 230 v,
rput. VYariabla output FE5-250 vols or 185-250
volts input, 230 volts out. €12 10/ each. PP, 10§.,

MUIRHEAD PRAECISION sSTUD
SWITCHES. 4 bank, 4 pole, 24 poiitions.
New, bowed, 17/8 sach. PP, |

AR 88. Isc LF, Trarulormers 38, P/P. Ifa

2v. JAH. ACCUMULATORS.
un illed. 12 lor 21/=. PP, 4/8.

£.M.0. POTTED MIC. INPUT TRANSFOR.

Lead Acid,

MERS.  High quality, 50 : | ratlo, 4/8 each.
PP, 94.
LEACH 12 YOLT AERIAL CHANGE.

OVYER RELAYS. Double poie, /6 each, PP, 94,

AMERICAN H.T. BATTEARIES.
MWow, Tjv. 45y,

8 RANGE SUB-STANDARD D.C. AM-
METERS. Ranges, 1.5 3, 7, IS, 30 60, 300
and 450 amps, Bin, mirror xale.  Meter
housed in polished wesk case.  Supplied
complate with all shunts ind leather earrying
casa. 1S esch PP, 75,

Tapped
22} v. New 5/ each, P/P,

1,000 WATT MAINS ISOLATION TRANS-
FORMERAS. 230 to 130 volts, Heavy dury, ox-
Admirslty. New boxed, €5 cach. PIP, 10/,

730 WATT AUTO TRANSFOAMERS,
Tapped from 110 to 2J0 volts. Fine heavy duty
wypa, 494 aach, PIP, §/.

DEARAID EAR-PIECES. 150 " ohm wmp.
4/6: 1,000 ohm mmp. 714 PP, 64,
RCA PLATE TRANSFORMERS. input

% volts 50 cycler. Outpur 2.000/8, i
000 voru S00 mfn. Suppled brand

ARS8 WAVE CHANGE SWITCH ASSEM-
BLY. Brand new with creans 1714 each
P.P. U4,

R.EISS N YYPE DRIVES (mproved geared
veryion new, |é each, PIP. 16,

POST OFFICE TELEPHONE HAND
f’ETS. Scd. typs. asw boxed. 114 eich. P/P.
.

METER BARGAINS

W micsamp DG MAC Gush 4 Tim

B micrmamp 0.C W, prol na Thu.
30/0'30 wicroamp B.C. MA., Auad 1, 3§10, .
0 mikrmmp DAL M prol. nl Bjio

L0 muwroamp DG M L s nd jla
OUWSO0 warrosuip. NC B4 seul 0!, Tlm
1 mlileny D.C HC Awh . Ba.

! millinp D.C WO Ao rd. 2 in,

1 @lfeunp PG BT Mk d ).,

I mulume. DA MC., Gosh o da

200 milimmy DG, M, fush M Tjin

30 sy D, MO A A Hin

13 vt DG NA, Amh nd. e

1M voit DL MY s ot Shin..

CREIRRDR

T R

LT SRS Dbk o 3]

0 rol AC Wil fosh Ihu

CRI00 SPARES KIT. Contaims 13 valves.
reIItOrL. pols, Condénsers, output Lrams., otC.
All brand new, 5P)6. PP, )6,

DYNAMO EXPLODER UNITS. for deto:
natlng explowive charges. Hand gencrator opars-
ton, Brand naw 2948 each, P/P, 3/6. Hide leather
cases 19/6 exrra,

TE-I7) IMPEDANCE
Reconditioned o maker's “peci-
ficacion, 1,000 ¢fs. Ranges: 100 henry; 100
mid.: | megehm: 100 Q. 200/250 velts
A.C. operation. 38 each.

CRYSTAL MICROPHOMNE INSERTS,
easch. P/P 64,

MARCOMNI STANDARD SIGNAL GEN-
ERATOR TF.144G. 8% Kch, to I:JL
Cutpur | microvolt to | volt. 1007250
A.C, speration, Recondithened to maker's
pacification, (€55 each.

AVO METER MODEL 7 MULTIPLIER,
Extends [,000 voit range to 4.000 volt. New
§$!4 each. PIP, I4-,

FURZEHILL BEAT FREQUENCY AUD-
1O OSCILLATORS. Frequency rangs
0-10000 ¢.ps. Ourtput 10 or 600 ohma.
Separate 50 c.p.s. check. Set zero control,
2007250 vole A.C. operation. Supplied In
parlen working order. (MIT/6 each, PP
10t

MARCOCNI!
BRIDGE.

a/é

CV..987 1 IN. CR TUBES. 4 volt heater 1uitable
wr “icope. new, 196 qch, PP, 116,

130 YOLT AC MOTORS. iden lor lan or
blower. 154 «ach, PIP. 17).

Rl2194 VY.HF COMMUNICATION RE-
CEIVERS, S00 to }.000 mcm. Pesdect condition
with handbook, £25. PP 0.,

MARCONI TFI329 “@*” METERS:
Range O to 500 Q. Frequency 50 ken. to
S0 mc/s. Recondkioned to maker’s ipaci-
Rcation, 200,250 volts AC, operaton,
{45 cach.

MAARCONI TF.413 B/l VALYE YOLT.
METERS. § ranges A.C. snd D.C 1S, S
15, 50 and 150 voits. Operation 200/150 volty
A.C. Supplied brand new completa with
Interna!l HF probs. (EPIQ- each. PIP, 10O

EX-ADMIRALYY I2° YOLT D.C. MOBILE
AMPLIFIEAS. Std. mie. or gram, Input.
Push pull 1D watt outout macched 0 3 or IS

GRESHAM POTTED LT, TRANSFOR.
MERS. 110 volts input, Secondary tapped 70,
15 and 80 volta 4 amps. MNew boxed, 424 each.
PP /6,

FEARANTI FILAMENT TRANSFOR.HERS.
Two types, both 1 volt neue, Type I
6.3 voit CT, 5.6 amp,, 6.3 velt CT. 4.5 amp.,
63 voic CT, | amp,, (XY Type 2: 6.3 volt CT,
3.3 amp,, ¢.3 volt CT, | amp.. 6.3 volt CT, 9

new in transit cases, <B/10J- cach. PP, 10/, :’r‘m Good working order, (NITé eath. PP, :;n:..l 6.3 volt CT, .6 amp. 154 PP, Y-, borh
L] »
G.E.C. SELECTEST MULTI-RANGE BC 221 HETERODYNE
TESTMETERS

1 SN R g 2 FREQUENCY METERS
Bh, 3 G S 125 kee to- 20 mers
§ 3t 73: :gomr:. ;gnﬂ: Complete with all valves,
:;, ;Osg v. 00 ma. 1S amp. crystal. headset and e
RO " 500 5. ;'f,;:" {'5’.‘:: struction book, but less
150 v. 750 v_ 15 amp. R:urtance calibration charts. IWA
00w, 1500y, Wamp 1K obm condition,
15%. 10 X, ohm
A% 3 SPECIAL
b ‘
ogarrant ot e, i e || &t £14-10-0
-.l: :;’lll;;-l :‘c:-'-‘di(:;: !w;;h leads and batrery Corriage TM extro
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UKREPEATABLE OFFER *
DUE TO LARGE PURCHASE PORTABLE PRECISION

FROM GOVYERNMENT VDLTIMHERS
COSSOR 339 Brand naw and bowed instruments
y fameous manulcturer. Housed in
DOUBLE BEAM :ol:\hod teak  cale. Ht:ing ?ron
OSCILLCSCOPES

movement reading AL or D.C
PEAFECY WORKING CONDITION

volts on 1 ranges. 0160 v, and 0-120 v,
Bin. mirror scale.  Accuracy within
onty £18 eacH
Carriage 10/- axtra.

1%. Supplied st 8 fraction ol original
cost. Only €S/194 aach. PP, Ji6.

CRYSTAL CALIBRATORS NO. (0.
Range SO0 Kc/a to 30 Mci Compact iize
7« 7§ x 4in. Unlise 2-IT4, IRS and CV1B4

MARCONI TYPE TF-10 OU'_I’PUT
POWER METERS, Mater calibration 50
MW/ITDB F.S.D. Mater multipliers, h._l;k

12 YOLT ROTARY CONVERTERS.
Input 12 volt DC. OCutpwr 230 volt AC.
150 waty, 50 cycles  Houted bn wooden

10-( Impedance vatues, 15-30-40-50-60 vilvar ind SO0 Kcfs crystal  Supphied in cas8 and fliged wih voltage controd shder
BO-100-125-150-200 ohms. impedance multi- R R mnrun-o:rl i resurance twitch. plugs and AC  mmns
pliers.  0.0=1-10-100.  Parfect condition. voltaga ouspwt chack merer. Supplied

E9/19]8 aaxch. /6 carriage book. S¥8 each. PP. Jj.
SURPLUS HEADPHONES. R C.A chamon |
sudod. moving coll, fltted fach plug. 198 pr.
P, 16, AMERICAN HS.30 super hght weght, |

n perfecy condition

fully weited, (97014
each PP 10.

MARCONI TF8st UNMNIVERSAL IMPE.

MARCON! TF4l0c VIDEO OSCILLATORS.
DANCE BRIDGES. Aanges Ipi-1G0 mid. 1ub-ih,

Ranger 20 ¢/5.-30 000 cis.. 30 Ke's- S Mcjs. Varuable

50 ohn;‘l 18/ pe, P/P. 1/6. 4,000 ohms light duty, | 1410 megohm, 200-150 v. A.C. Perfoct a3 new | attenuaror 200250 v. A.C. £35/8/0.
1244. PP, 1j6 L85 each. AVO POWER PACKS. 230 valts input.
DON MK. V FIELD TELEPHONES. Ovtout 679 veolts, 6 mia and LS volts 250 m/a
(Y Ideal for all inter-communicagion.  Buxzer PARMEKO TRANSFORMER Inpuc 230 voirs | FUIY smeothed  New boxed 19/6 ezch  PIP. 246

calling. Supplied fufly terted complete with
batteries and inscructions. 3976 aach. PP
316 each.

PARMEKO TABLE TOP TRANSFORMERS.
Input 230 vols. Outout 610/5383750/7%5k0; | PHOTO VOLTAGE AMPLIFIERS. Thews
420 volis 250 mia Also 2-5 volt J amp. windings. special imtruments mncorporate a | microamp
Size 6} x 6f x S§in. New, boxed at 45~ aach, | mirror galvanometer and a double relecdum
PP, 8 photo-¢leciric cell. Housed bn aluminium case
14 YOLT ROTARY CONVERTERS. Input complets with 12 velt lamp and housing. Brand
2 voit D.C. Cuiput 230 volu AC 50 cycler, | o (97196 sach. PIP, 76,

100 watts. Housed In maetal case with inlet]
outler plugs. 8rand rew. P2/6 esch. PP, 7/4.

Cutput 35007350 voits 150 mpa &) volus 3.5 amp

S volus 4 amp. New, boned. J2/é each. PP 26, FIELD TELEPHONES TYPE L Generssor

bell ringing, gM and very poruable Sup-
olied comalera with betrerbes. Fully tested.
As new, 5948 each PP 3).

POST OFFICE JUMPER LEADS. 4

fitted with vwo sid. rack plugs, 3 aach. PP, 9d
Siandard iack sockeu $. cach

SOUND POWERED TELEPHONE HAND-
‘SETS. No batterier required 10 uil. loaal for
inter-com. New boued 154 aach. PP 116

VORTEXION PORTABLE AMPLIFIERS
Cperscion from 100230 volu A.C. or 12
volts D.C. Saparate Inputs for microphone
or gram. Pysh-pull 10 wat: output matched

MARCONI TE-SI7 SIG-
NAL GENERATORS.
10-18 M., 3338 Mcs;
150-300 Mcfs. 2001256 volts
operation, 454 each for

BATTERY CHARGING OR MODEL
RECTIFIERS AND TRANSFORMERS,
Raectifiers. AN tyll wave and bridged. 12/18
volt 1.5 amp,, 4133 1218 volt 2% amp &%

10 7.3 15, 150 er 500 ohmi Incarporate l caliers only. 1218 volt 4 amp. %9; 12)18 volt 6 amp.

volume control and full ewitch tone control. i V8/8: 24[30 volt | amp. 12/6; 2430 volt 4 amp.
Not brand new but good working order, : 21463 24/30 voht 15 amp. 62/4.

10 guineas sach. P/P, §/-, {' / 4 YOLT VIBRATOR Transformers. Al primaries tapped 2007256

L4 ’?CKS.N Output 120 :;ﬂxl Jis. 9 or‘IT:-o,lt l’lm', ;IH 35, %or

volu mjn Fully wolt 2 amp. 14/3; 1.5 % or 17 vobi 4 amp.

M'NE DETECTORS No 4a imoothed. New, boxed 16041 9 or 7 volt 6 amp. 2613 ), 4, %, 6 8,

Complate equipment comprises Search Hoad,
Amplifier Headset, Control Box, Telascopic
Rods for Search Head, Search Head Test Unit
and Test Depch Measure and Hevarsack.

12}6 enxch. PP, 24 10, F2, 15, 18, 20, 24 or 30 volt 2 amp. 186,

Pleases add postage.

POTTED TRANSFOR.

Operation is from a standsrd &0 v./I.S v, combined MER.  Primary 130 volts. EDDYSTONE MAINS POWER PACKS.
dry battery. The umit will detcer farrous or non- Secondary  330/310/00310 2007250 vols dnput. Output 175 volts 60 maa.
ferrour matals 10 a depth of 24n, gving maximum 350 wvols. 120 mfa. 6. and 12 vols 1.5 amp.  Double choke and
signal but can ba used at grester depths fiving lower volts 03 amp. $ voius condensar smoothed, SZ4 rectifiar. Suppliad
output. Ideal lor tracing underground pipes or cables 3 amps.  49/4 each. PP, new and unusad onty Jié each. PP, )4
and any hidden metallic obiecta
CompI:l. equipment supplied brand new in original e ROTARY TRANSFORMERS. Two models
trangit cases complate with clrcuit and operating aither & or 12 voit i;n'pm D.C. Output 150 volus
Insteuctbons. HOOVER  ROTARY | 80 m/a. 1é each PP 16
R Z|
HARNSFORMERS. Mis- | [ SPECIAL OFFER OF P.v.C. RECORD-
input. Owutout 310 Vol ING TAPE. Brand naw, boxed on 7in.

universal spools 400ft. std., 12:-§ 1,2000c. 1ed.

30 m New boxed 12/6 19/6; 1. 8001¢. long play. Y04 PIP, if-

each. PP 112

BRAND NEW R.C.A.
EXTENSION
LOUDSPEAKERS

Bin, 3 ohm Quality Speshar mounted in
attractive black crackle case to match ARS8
Recaivars, et

484 cach. PIP. 376,

PRICE

99,6 EACH

Carriaga 10/6.

(RADIO) LIMITED

GERRARD 8204/9155
SMITHEX LESQUARE

Phon
Cables

334 LISLE STREET, LONDON, W.C.2



126 WIRELESS WORLD

DEPENDABLE RADIO
SUPPLIES LTD.

128 TOTTENHAM STREET, LONDON, W.I.
(2 minutes Goodge Street Stotion Opp. Heols in Tottenham Court Rood)
Phone LANghom 7391 /2.
Collers welcome.

Hours of Business 9-6.
Terms: Cosh with order or C.0.D.

. POST OFFICE
RELAYS
TYPE 3,000
LR ARS
Typs $00 also avallable

COMPONENT PARTS ALL PLATED
Yokes, 3+ sach. Top Plates, M. ewch. Fiming Screwn (with
Armacurds, 7d. each. Bottom  Platas, 3.  insulatons), 2d. each,
Adiustable, 1/3 sach. each. Buffer Blocks, &d.
Spindles, /- cach. Armatures Screws sach,
sdjvsiable, 4d. sach.

BUILD UPS CONTACTS COIL YALUES

Sliver Platinum Single Twin
[l ol [ IS [/ | 4 Upte [00Chme Y= §/-
z ¢/O e U 8 .- 0 4- &/-
L GO ... Yé 1= w e 000 g Y- ¥-
4. CO ... 46 1§= . SO0CK e a/é
4. CiO . &b 24)- - « 10000 9~ 14/6
8 C/io . . 3 - . = 20000 14/~ 1776
Oiher buﬁd upa & crder: adl - o« 40,000 1&- /-
types of relayr bullt to your - - -

4 - 80,000 _
speciication. *Slugged coils axtra.

SIEMEN'S HIGH SPEED C/O RELAYS
2504 250 ohm Twin Colls &b 1,000+ 1, ohm Twin Coils 10/6

850,850 " & 86 1700+ 0,700 & w 1Tié
G.E.C. MINIATURE SEALED RELAYS
No. Ohme. Build Upe Yoleage Price
Z.530002 180 aC 12 [0 3 }
Z.530005 2 c 1.3 1 4
2.530006 40 ¢ (1 15 0
Z.530008 670 c 24 " &
2.510010 40 2C IK 6 17 &
Z2.530011 180 C 1K 12 {4 3 &
Z.5300014 2 IC 1) 16 &
Z.330015 40 1< [] 11 &
2.530016 | | 12 I” &
Z.5)0018 2,500 | 40 [ LI 3
2.530019 2 € 2K 1.3 4 &
Z.530020 2 aC 1.3 14 &
Z.530022 2 MB 1.) 1 ¢
Z.530003 2 18 24 1) 11 4
2530024 0 Pl 4 T &
Z.530025 40 M.B é T &
Z.530027 180 ™M 12 17 &
Z.830028 180 M.B. 12 17 &
Z.53003) 7o M.B 24 17T &
S$.T.C. MINIATURE SEALED RELAY
4184G0D 700 ac 24 [L S
146 Post & Packing on il relays. Send for lists
ROTARY
TRANSFORMERS
Delivary on stock. Quotstions on
applieation.
H.T.3I H.T. 12

Input 11.5 v, nput 11.5 v.

Output 250 Outpur 490

v.at 125 mA. v. at 65 mA.

AS SUPPLIED TO GOVERNMENT DEPARTMENTS
AND LEADING MANUFACTURERS. NEW AND BOXED,

ROTARY
TRANSFORMERS
Mads by DELCO
TYPE L 27 P& P. M6
TYPE I 174 P & P, 36
Type . Dual volu,c 11 or

24 v,, inpyt 145 v
output; 300 v., 26 mA. oug.

;(pt 2 13 v. input 275w,
1O mA. oucpur; v,
mA. outout.

Both types dual cutput
MADE IN U.XA

OTHER DYNAMOTORS IN 8TOCK, SEND FOR LIST

T.0.0. " CATHODRAY ** vuco:«m. TYPES. | mid, T bV, whg, 6 sach

038P, 4 bV, whg . Q- sael

gom 0. A -u U;-xj. 0.1uF. TRV, wlig. 76 sach.  03aF.,

u‘ LN ¢ ooon.?rmlvon""'ug.us 0.008F., & kV. wiy.. A

- ac BaY. why_

WPL DBV, wEp. 4/ s O0MLP. 38 VY. g 46 sech B o 28 BY.
We aacd 0.00WF. 25 kY, W o 4= ohih O.039F. 3 BV, wh ., U6 cach-

Au the sbevs hre iobules rivd asd nuunuu

BLOCK PAPER TIPES. 0.00 mid., 13,000 ¥V P, .

trns par arcomd, des 16 u B ¥ Jjin.. wramic Uit we-‘-‘:n. 3/ post. o:la mid.

2

’E

18 By, . ol 71 deg. C.. orrumic sl dbse V4n 12} 08, - aach, - prat
lﬂmld..l. LA 'ﬁl.l « tach, 36 post. B mid., 1700 v, wig, [1/@ sach &
800 5. vhg . B/ wld,, 300 and 730 v. wki., 448 sach & mid. Y

oach 4 mid, 3RV, m,you;

2IFT. AERIALS. Heavily galvanised steel labea four 31, 2o dla. see) tubes 81

into Lhe bame theen are then pegged Lo the ground. Mast four seclions, as »ive

Jan. e, £12/104-, oarv

POWER UNTTS 100-230 v. A.C.. Inpat. 34 v, sl 3 am; wlﬁ' twky &4 3 ampe

sach. Tropical rating. switched and fusnl, ete. Fiia ) rack B3/ 160, ourr N

TMOOTHING UNIT, Yor e sbove power snpply, E2. earr, 'l,’& (A8 »ireriieed In e

Jan lmsor =ith Photo.)

STIEL RACKE. Mandsrd type U channel steel it 10m.. £4. 10/ post Noo-

slasisrd Lype S8, 190, £2, care. 76

RELAY BOXES with 10 (800 tepe Relays) and 3 reclilers 10 oparsie ihe rtlays

In oasl metal box, Pw @ x3ia, 3., sach, W4 past

WHEAYITONE BRIDOE in & brasiliui onk cass ovolre sero galvagometlsr 1.6 ma-

4 stuad pwitchen 9010, 0<100 obums, O-fal. alse 18m Timln, J0- each. V- post

RP DRIVEE UNTT. Preq. 100-156 meta. valves 9. 4304CH/e; 3, CYIOSE L CVIOOL

©-100 mA . meter Jjbi arale. 3 slow motion drives and C.O\ mciion, M say 10

fick. Brasl new In mader's eases No charge fur casw or paching. Frice aach.

pood 10va,

TALVES, &x7u, 2:8; urn.ys‘\nu Yf=. QLAY 15/~ cvm.u cnal,

12/8. PX88. 10/~ CV25. |8/~ VBI10. 3 each. All vaives are saw boxed.

ANERICAN [T, TRAXSFORMERS. Potled iyps, fnished in black cracile il

vary congervalively rated (DI v input I8 U T ol 3 ampe vach and dv.0d 2

sulpul. 18/ each (D230 v, input, AN G.3 v T and 3, €3 v oL 30 cotpulb,
§/@ sach. (1) D0 v. npul. 2% 0.3 volts Al 3 &, and 8.3 v. QT ot 3 & culpat,
TBeach (H2Mv. npul. Z3v. sl Ta. and P v. ot L, 126 each. (5) 320 #, inpot,
w83 e ab 38 CT 1. 63¢, Ja, 20 each (AU thase transfonmery are Biw A0S

bozed, pheate locinde postage W8 #ach )

RANGE CONVERTORS used wilh ihe R204 Frep. 113800 Ko/a, valvae ARTE2
EFY. Mueirheald slow motion deive, 30/8 carr. T4

AR B3 FILTER PACK. 1m4 mid., 600 v.. 28/« each. PP Ut

PLEASE INCLUDE POSTAGE ON GOQOS
Al goods offered ore ex-W.D,  S.AE for enquiries

W. MILLS
3-8 TRULOCK ROAD, TOTTENHAM, N.I7
Phone - Tewenham 9213 & 9330

TERMS C.W.0.

KENHOLT Q METER KIT

*The above, In conjunction with a Signal

Generator and Valve Voltmeter, is capable

of making a variety of measurements by

the resonance method In the approximate

frequency range of 50 Kefs to 20 Mc/s."
PRICE £16-10-0d.

KENURE, HOLT ELECTRONICS LTD.
BOYN VALLEY ROAD, MAIDENHEAD
BERKSHIRE

Telephone Maidenheod $331-2-3
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LONDON’'S GREATEST DEALERS IN RADIO AND ELECTRONIC EQUIPMENT
HEAYY DUTY SLIDING RESISTO&S. SPECIAL OFFER HEAVYY .ll?UTY LT. TRANSFORMERS.
26 O 6 A, doudle tuba tlider conirol 45/. - All ratingt Tropical and in perfect condition, No,
731} i-3 A, Completaly encloted single tube ELATE!T ALY SUBBLYLINITS I. Pri. 240 v, Sec 12 v, 408, completety en-
tlidar control 35/~ 12002 1.75-0.9 A,, complete- THE CHEAPEST CHARGER ON THE | (|, o ln matal case. 526 Carr.4)- No. 2. Pri.
Iy snclosed tingle tuba slider control J2M. MARKET THAT GIVES THESE SPECK | 339, s.c. wpped 4=&-11 v, 200 »., CBHIOL.
125 Q 25 A. double tube slidar concrol 27/6. FICATIONS Carr, /6. No, 3, Pri. 200-280 v,, Sec. S0 v..
0.402 25 A., gesrad drive control I7/6. 1,202 J0a., £6/10/-. Carr, 7/6. No. 4. Pri. 200-240 v,,
SR L8 5| ST.C. BATTERY CHARGER | ffuoriiier Coril ek

45 A, 12/4.  All single tube shder control, s, 8. rr, 7/6, No, 6. Pri, 100
SN 8 A, Axed 10" 60512 2.8-04 A., fined TYPE IB 10234 | v.. Sec. two tepsrate windings, tapped 1516
10/~ Curr, on all resistors 2/6, Ac. o | 17 ';.‘ a.. 8/s Care, 4)~. No.?, Pri, 120-140
| v, Sec. th ings. 6.5 v.. .
HEANY DUTY OHMITE RMEOITATS i | G gL e L
B 350 0128 wact Mo, 1280 0.14 A, 44, Wovolys | T, No. 8 Pri, 120240 v., Sec. 6. v. I3 o,
WNA IS 58006 Q. 6. All croes din, 45 85c/ax (N PR Mg RSB 30000 Seoptec
indl ,PJ ol b ? 'Jﬂ ' four 1eparace windings, S v. CT. 4 8., 5 v
SR G O LICIE oY, SfF tout | EF. 48, 5v..CT. 42, 4v. 4a, Pocted Type,
- . . oo = Ve e . o Ype.
G.E.C. XPELAIR. A.C. 200-240 volt, %in. eutput | b 3. No, 10, P, 130-240 v.. See.

window fins. Brand new In maker's carcoms. 24 voius 5

196, Care, 4)- 0t 1 three 1eparate windings, 63 v. C.T. 4., 6.) v,
€ 4Y-. | P CT. 48,63, 40, Potred Type, 20/6. P.P. 16,
;:El:?otlg.'l'. TSR.A N‘SFOIF;OERS. IOI.::..A." ::nb"l‘::l INo.'ll. Fr;.’;6l$-30 v. hc.NS v.l;S .ﬁ' .IS kY,
i, v, ¢, 450-0-450 v, nsulation, z rr, o, 12. Pri. 220~
ETe 3R 65 L5 RS v TA Poried oos tCom. | ] v Soc. 45 v, T 1., 136, PP, 36, Nop 1D,
eand New, % . 3= pera- | . 200-240 v., Sec. tapped 9-15 v. 4 3., 12M.
BRAND NEW TELEPHONE CABLE. ture of | P.P. 26 No. 4. Pri. 220-140 v., Sec. tapped

= Tyee 03 e W s M 1i* F | 10-17-18 v. 102, 52/6. Carr. a]-.

76. b v t| OILFILLED HEAVY DUTY L.T. TRANS.
Abo avallable brand new D) single on # o | guaran- | FORMERS, Pri. 420 v., 400 v, 380 v. Single
one mile drums, DB twin on 'heavy‘wnod drums. s oo d| phae Sec 19 v. 150 smps. Waight (41 |§l
Lot us know your requirgments, m a x| Supplied dry £10. Carr, 15/,
autpul | ADMIRA REE-PHASE TRA
YiFhoHousE-poysLe wousb oo Al conel 30 | PORMERS Ypri! 00440 . 30 ycer Sac
230-210 v—i 10 v, Tropically rated at 400 watts, "Oml.'lled bccm':::'l"\:':: S0 v. 6 amp, Completely tropicalised, Size
But guaranteed to give 600 wacts. Brand naw. A o ' T4 % 14 x Sin. Weight spprox. &0ib,, B8/~
S0 Carr. 76 turers 3t chin current, The charger is fitwed are, 716, Brand new in maker's cases
s rr. 7. with 20 3mp. fuses on the D.C. output, 10 amp. | “ .
HEAVY DUTY AUTO TRANSFORMERS. | futes on the A.C. input. 1in, 0-20 H.C. B.C. | AM. LT, SMOOTHING CHOKES. Resis-
Tropically rated st 5 VA, Tapped 130 140, | smmeter.  Onfol full charge/trichie charge | “"“! ohm. |deal for imoothing 12-24 volu
230, 120, 120, 115, 110, 105 volcs, Completely | switch, Heavy ducty output tarminals and maing | 0.C. 5 amps. Tropicaily rated. Unuied, 18/-,
anciosed b metal case, Size 33 x 14 x 11 inches. | neon indicator Ismp, Behind control panel are | P.P. 4—.
Walght spprox, 2 cwt, Brand new £15. Ex | mounted full charge ballast and trickle charge | LT. SUFPLY UNIT Ng, I? YA 087,
warehouse, reiscances. AC, put 100-250 v, D.C. output 1apped
We h Cholarte laati ¢ | These units are designed to charge all 24 volt | 1A/24 volts, contlnuous tropical rating, 3 amps.
Au.lo .T':an-?or:-:v:r: l'r;‘::-“ w“ ::‘t':‘n !°o lead-acid battery combinations. ‘Thn is two | Built-in mewsi cate 17 x 7 x bfin.. with fuses
IS kVA. Avallable from stock. Lat ug | 12 volt or four 6 volt bitceries in 1eries ac » | 374 switch,  An ideal LT. supply unit for
know your requiremants, Ia.lmbu I'I;Il. r:u. Can 3l1o be uted for trickie °P""|“"l "::'Y'- C°:(§¢l°"b?;;;:.ﬂc¢hlﬂ‘i;t.
chasrging 14 volt batterfes 3¢ 125, 180 and 700 | #1< In peciace condition. 1 are. Th.
¢g;‘|R_I_ALTA'”'“tTEGRA' m.a.l are Mesl for the electronik industry, | G.E.C. L.T. SUPPLY UNITS TYFE OS.
| 5. Type « Incorporst- | research labaratorbes, ichools, etg,, 85 3 (eneni 173 G.A. AL H t 200-240 v. D.C.
ing 3 cary foe, Bianemets: | burscie LT suppy e T o e = O s
MY G, oo S pure Supplied brand new at » fraction of maker's | matal case size 20 x I x 10mn.  Supplied
zere to F.5.0.1 mikerosmp. Small I A ‘ G
T ons s ek A | B Size: e, x 111, Jjin. x e, Bin. Weight: | brand new In maker's caser, L1310/-, ex
wery ‘dEalil labaorasary -Mastrds UL, 210, Ex, warehouss. wirehoute.
mane, Guaranteed ln perfect | MUGE STOCKS OF LABORATORY | AMERICAN WILLARD AIRCRAFT BAT-
condition.  $9/6.  Carr, d[, | G;Adss WARE. Fisks, beakers, bursttes, Tf‘“‘-: l‘h“";- "I'I‘Av:"'- 5,';:"“" brand
Cylinders, madsurers, disdlling tubes and | Néw And uncharge . Carr, -
mr:;“;f;ﬁ"_io:u?%:; I&‘L‘.‘i;r-‘.’ ;:_:.'l IC‘.:IT:ﬁ ?:I:.a a8 Irsction :-u::.-uuo SL%V‘V v:?'rlll?u DRIVES.
16 x 7§ % #in. with four stud ) & e od flinge, 846 P.P. /6,
;:;uchncx.mrch. and centre nll'o - AMERI{::&! ’l‘-‘.R. ;IHO;HPESA' Single ®ar
.. slvanometer. n & pitces, 1, ohms, 6. P, ),

- pariect condition, 37/é. Cars, §/-, - v LATEST M.O.5. RELEASE :HERICAN
A.C. CHECK METERS. 200-250 v, 20 amp. 5 SEALED RELAYS. Brand new. %.000 chms.
21316, 10 amp, 19/4. Carr. )i6, Reconditioned | CO. IM I5)-; 7.500 ohes | CO. M 1214;
and gusranteed, 7.002‘:’\;5150:’ co "1" 17000'1«;1 M I.Bs,ﬂtl;lol
SANGAMO SYNCHRONOWUS | gt 32 O cHiny gie Tl

. hms 2 CO 3/é. P.P, 16 sach.
MOTORS. A.C. 200-250 v. Ifin. dis.. 7/4. g

P.P. 1f6. Auached co Gear Train Unit con- | 4 ot BRITISH 3000 TYPE, RELAYS NEW
taindng over JO Gesr Whaeels. 10/ PP, If6, 3 ;4-0145. 6.000 ohms, 4M 28 12/4; 6,000 ohm:
T ~ ) ™M 28 10/6; 1,000 ohmy 2 CO 8/é: 250 ohms
YENNED CISMTOAY cLockwoRK | L o PR A e
every 4 hours. 5§ amp, 230 volt switch con- 6/8; 200 ohms IM B 7/é: 600 Tyg. 750 ohma
e SRR IR o g i - K5y land TAG maids M, 600 ohmi-2 CO, IS0 ohms ICO 5/ esch.
Brickat In perfect condition. 19/4. PP, If6. ; AU\ SORETM ST E, T chathed [beitr
e AT I EE T E RS Gt Fand . o espatch. Pleaas Include sulficient for poscage.
J A ¥ 8 - SPECIAL OFFER. H.D. TWO CIRCUIT

mouncing. Sixe. 4} = 4in, Scaled 0-1.000 TYPEAUTO WOUND TRANSFOR
ohms, 0-10 v., 0-5 v., —DB 20-0-16 + 08, A e
Brand new. 49)6. P.P. Y~ 0-500 Gin. rq,. L A M. TYPE No. _lm. input 223-130 v, with
panel mounting, icaled 0-500, 0-200, 0-100, switch I run potithon, oi‘,'g'“ 15, 110. 25,
Brand new. 42/6. P.P. 3- | w'hl:ls'h 250, 153.. hz‘w vf:.l‘:: ﬂoamp‘.
v g ith edt twil sart - t
SPECIAL OFFER OF B8 A SCRAEWS, | AMERICAN Ne. | or ;..r 70 v, 290 :.. ’J‘lno -.."loo :r:\’:s
STEEL. 4 BA jin. C.5,, IS grows 2Ti6. P.P.J)-. | NAYY | minute 0 two hours. Other cutpuls a8 in
Or 214 per gross. Pout free. 4 BA |in. stesl | SCANNERS run poticion but at 50 amps. The transfarmers
C.S., 10 gross carcons, 3216, PP, 3=, Or Yé per | TYPE AFS4 Frea. 3 are dullt in heavy metal eabinets approx. weight

. gross, post free. 2 BA beans Ibn. €S, 5 gross | centimatres, opersts on M cwr, with slgping desk front on which the
cartons 1§-. PP, 2=, 4 BA steel AN, din, | 12-24 v, Contain geared motors. relay awiteh | sarc/run swikches and 2 0-100 M.I. ammeters
wrou cartons 18/-, P.P. /-, NUTS BOLTS, | cquipment, heavy gear trains, ecc, Supplied naw | 3-0 mountad. With an alteration of the exterior

ASHERS. Special bargain oWer, §/- carcon | in original rad:lné cases at & lraction of maker's | wiring 100 volts at 35 amps can be obtalned.
2, 4, 6 BA nuta, bolts and waskers, price, L}I%4 Carr, 10/, C18/10/- ax warehouse.
169-171 EDGWARE RD., LONDON, W.2. Telephone PAD 7851, AMB 5125

H
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** For Style, Quality Performance

NE W—The “CON T’NEN TAL_‘6,’ and Yalue for Money **
COMBINED TRANSISTOR PORTABLE|/CAR RADIO SUPERHET

SPECIFICATION
95.t0 560 metres on medlum wave.
150 and 1,800 metres on long wave.
mW, push-pull cutput.
V.C. and Qar radio. Standard Fitting,
low motion tuning.

ize 9 Txnl
I %Nx:lgh‘( :Ib.. A

TOTAL COST OF ALL SPECI-
FIED COMPONENTS INCLUD-
ING CABINET, BATTERY,ETC.,
ONLY £11/10/-. P.P. 3f6.

>§-

b2 20 0 0 00 3 3

HI-FI SPEAKER: 5 inch large magnet.
Double tuned |F’s.
] All components available separately.
6 months’ bagtery life.
Resistor and Condensér leads pre- Send for descriptive leaflet and prices.
trimmed.
% Printed circuit board marked with A highly sensitive and selective portable

component numbers.

* EDISWAN TRANSISTORS. l'ully tuncable on medium and lOl'Ig waves.

XAIO‘Z. I'XA|O|, xaloal 2_XC|OI' Performs equally well as a car radio.
2-DIODES. Low running costs, good looks and case 1-WATT POWER STAGE ]
For use with *Conunental.
of construction combline to produce a Works from 1Z-vole  supply.

Overall size 4§ x 3} x 2din. All
parts with Power transhitor, less
speakar, 51/&, P.P, 3/-

All Spaaker Bizes Blocked.

TRANSISTOR 8"
STILL AVAILABLE AT €10-19-4 (pp. 3/8)
FREE BOOKLET ON REQUEST

radio equal to any commercial peceiver
in the 20 gn. class.

-
1 ]
MAJOR—2 * :1'"“3“ roflex o | MAJOR-—3 % S-stage Reflex MINOR—I Y J-stage Reflex
(2-Transistor Pocket Radio PR aciEm wava: (XTransistor Radio) Circuit (0-Teansistor Radio Hediuriteas
tuneable - % No Aerisl or Y Medium ¢
. Y Very sensitive | = Easth. . o
* :?lhurul or * 2::‘.‘ v dlona I * ;tm; n;n
*fzmpuu lay- 3 A +* m;o 2
Y Over & months Transistons.
on one battery l % Medium Wave % iIncludes pers
W 44 x 3 x ljin Tuning. ] sonal oar-
J Weight only %* ?iﬂ A4udx phone
4 on. $in. 49/6
{(Se0 " R.C." Sapr., 'S9) Y Pertonsl All components % Larout
TOTAL 69" P?zr K Pamcasl phane Allpartssold separately) phone. | P.P. Ij6 diagram

Free list on request
THE SMALLEST ON TME MARKET
ALL COMPONENTS SOLD SEPERATELEY

{YOTE. RYWARE OF IMITATIORD
NEW BOOKLET PREE: All components sold
separately
GOOD RECEPTION ANYWHMERE)

TotaL 87/6 p.p. e

RESULTS GUARANTEED ANYWHERE |
NEW BOOKLET FREE '

“SUPER-SIX" Transistor Portable Superhet | PRICES
% Medium and Long Wives p I TRANSISTORS DOWEN!
Y & Mullard Teansistors Corplete - 0" o = FROM 5/- EACH

“ Printed Clrouic

Jr SEnaitive and Selective Including sttractive cabinet

£9.10.0

SHORT-WAVE. RF, AUDIO AND
POWER

% Ferrite Rod Aerial S8078 W M¢s  6mW H.Freq. 10/~

Y Jin. 150} Speakes P.P. 6 ggg? }S Mcis |g:w H.F 18-

% Full Assembly Instructions Al' parts 10/d separotely 0 Mce/s 10mW M.F, ** 28

v Size Tin. x Tn. x Ifin. ;'B?OI} %nd“: |'°'"a 2.2‘: ﬁi—

! € 20m o -

Y Trimming Tool spplied. FREE LEAFLET XA 104 & Mch o 18/~

Migh sensitivity and ealectivity combine to give axcellent reception on | XCIOI = |85mW Power pr, 12/~

both medlum and long waves, this 1et is recommended by us 88 being one of the essiest-to-bulld | XAI0] 4 Mc)s 20mW RF, IF 15/-

LIMITED QUANTITY ONLY | XCI2I  —
XC131 Matched

100mW Power 17/«

printed cireult transistor sats avear oMered.
rs only $00mW pr.34/=

39 | OCa4 1$ Me/s 0mW Onc. 1Q/=
“PRACTICAL TRANSISTOR CIRCUITS” |&ci jira ame e i
oc?| $00 kch 100mW Audio 10}
A boollet produced lor the homae construcior ¢on- Red Spot 800 kefs  125mW Audic !}-
wining transhitor circult diagrams, practical Wyouts, ALL TRANSISTOR UNITS Toual White Spot S Mcfs 125 mwW RF, IF ‘m
data and Information. All components used are . y- DESCESSED _CTKP'P; 5??;‘?0;?3'::2';3'.":‘" ......... !l
readily obtainable from us. ' -Ghdno Control Recaiver {27 Mc ') $0/- - oCi7e 70 Mc/s TOmW §, Wave 38}
(15T EDITION) 2/~ POST PREE | 3 R.F.0F Ganerstor (450ke/stoI Mc/s) 25/~ |- | FREE DATA & COMPLETE LISTON
— — — ——— —— . — —— —— — 3 Light Oparated Switch . . T I/~ | REQUEST. ALLGUARANTEED.
4 Square Wave Generator {Audio)  10/= 1=
| ° HENRY'S RADIO LTD. || 5 (Sl aliciiasy” s 15| CRYSTAL MICROPHONE
€Enclosed pleass find remittance value Y= for é Heiring Aid Amplifier ..., . ¥5= - | INSERTS
“'Peractienl Transistor Circunis,'' Radio Receiver I 7 3:Channel Audip Mixer 44 - { A3 o el inowar iR
| Lesnets snd Components Lises. I 8 Audio Generstor ... 1T iarf
9 Addon Amplifier (20mW power. lin. square ....BRAND NEW .
WW I stage) 5/é 6 I' in. :::lu o ;5:
I lBLOCK CAPITALS, PLEASE) 16 2 Wart Power Suage {lor Condncnul)n.“ U= | L. round . :' é
. I 11 Biby Alirm—100% ssle v M6 e | Ufin. round |:';:
I ADDRESS 12 Top Band Transmitter (1.8 to 2 Mejs) $774 146 u ______________ e 12/6
I I 13 Jxo 12 Mcfs Xtal Ose. R « {1 1}- lln LQUATS, EX-UNIE ..ol e
14 35-metrs CW. Trangmicter . e IJ= | ALL GUARANTEED P.P. §d. wny type

I—————--———————_

TRADE ENQUIRIES INYITED ON ALL ITEMS AND DO-IT-YOURSELF UNITS

HENRY'S RADIO LTD.

5, HARROW ROAD, PADDINGTON, W.2

OPEN MON.-SAT, 94, THUASDAY | O'CLOC)

PAD 1004)9
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| TRANSMITTER/RECEIVER
VALVE VOLTMETER Army Tyhe 17k 1
Complats with Valves. High Rseigrince Hewd-
Electronic Typs 145-A phonss, Handmike and Instruttion Book and
D.C. ELECTRONIC VOLTHMETER. | z%mt. :luq,:mcy :;ngc
»
] ¢-Ranges. 0-3-10-30-§00-300 and 1,000 volts. lp.prot:;mauly c"i e
| . Input ras: |}.meg. constant on all ranges. Senu. miles. Power require-
L tivity: 3,666,666 ohmi per volt on 3 v. seale. ments: Standard 120 v.
| A.C. VOLTHETER HT. ard 2v LT ideal 8
| . S-Ranges: 0-10-30-100-300-1.000 volts. Sensi- for Civil Defence and
H tiviey: 1,000 ohms per volt, | “”é"ﬂ"gbﬁ?w ¥
| ELECTAONIC OHMMETER, o
] é-Ranges, from 0.1 chms to 1,000 megohms. 45," P.P. §j=
1 Movemaent. 200 microampers:. D.C. accuracy 44-61 Mcjs. Catibrated
& 1% Wavemster lor same.
g f COMPLETE WITH INSTRUCTION BOOK.AND K- emira. PP U
. TEST PRODS. BRAND NEW.
# faput 110-250 voits ALC.
A.C. D.C.. R.F. METERS
ONLY P.P. 3% -
i A By o8 fApmos W
- o 40 v, . 9 .
- . | SPBCIAL EURCHASE - LUMITED STOCKS o150, qin.  MCIDEJFER 12
0-200 v. Hin. M.C. :oc F.R. l}u
T/X TYPES AND SPECIAL PURPOSE VALVES . AR ee e S
EFI . J0SA ... 18- e U6 §/- 3000 ... 43 O-1{ kv. in.  M.C.(DC)P. 15/
R - TSA L 350 AT o . A9- o-z& kv, afin. M.C.(DCIP. 15
813 - yea a5 KIS L 66 183870 251 5839 38 A 3in. MC.{DC)FR. 9N
a2 . o)~ 7268 15)- 19G) ... 15/« 14632 .. &= 58404 30)- 0400 UA in. M.C. {DC)FA, o
812A 3 E'" WLBsO.., 30/ 1644 12(8 5852 ,..... 12/é 24-0-24 mA  2in M.C. {DC)F.R 12/d
- 898 . aof-  TOAMB.. S8~  yzao U35 seds L 0sl-  se; .l )a)- o100 A B MC DCFS  la-
QVO4T 15~ US4 38/~ CVI? , 45- SN2 !Dl- 5931 ...... 35/~ O- 150 mA M.C. (DC)F.5. 78
TTIS , 48/- 803 prid Cviist  28/- 5703 * 004 ... 176 0-500 mA ljm. M.C. (DC) F.A. 1
4484  Yyé EQ5 ...... 35/- CV100 ... §§/- sTo "‘ 2005 . 15/ 0-750 mA. . T1.C. (RF) P &/
4468 0 12/6  I5T ... IS~ Cves . IS~ 5726 ... ®i6 CKSTES _ B4 01 amp. Tin, T.C. (AF) . -
NEW FREE LIST OF OVER 400 TYPES OF VALVES AND TUBES 0-) amp. T, T.C. (RF) F.S. 6j-
iR & BES - 2
amp in. L. iy i
Y.H.F. TRANS/RECEIVER TYPE 1986 0-30 amp, Zin. M.C. (DC} £.8. T
tO-channel crystal controlled. 124.5 to 156 Mch nominal coverage. 9.T2 Mefs. | F.. 23 kels 5-0-5 amp. Win.  MC.(DCYP 1j-
bandwidth, Unit complete with 11 valves. 24 volt power undt. circuit £7 19 6 0-10amp, din. M.C.(DC} P, 8-
diagramy, atc. Contsined in meal caae. New condithon. p.p. 10/6, FREE COMPLETE LIST ON REQUEST
) V.H.F. TRANS/RECEIVER TYPE (985 |
* ;.:ans Bk R TET * |°‘CHAN=JEL CRYSTAL CONTROLLED
Cr N +* 1243 !o‘hISG ﬂcl(:“COVERAGE TR 1920 TX/RX
Sub-units T‘ro valves vilves P.P, 4.channel Xual controlled, 100 1o §20 meh.
TRANSMITTER - ; (- 25/~ 4 New condition. €819/, p.p. 10/6.
RECEIVER 14 15/~ 7ié P13
If Aa;pliﬁu 1;: gj‘ (k1Y 26
Modulater, L L
e e TR R e — . - 3 3 AVO MINOR TESTMETER
10-way Control unit . i &= — 9.
AM the abovo are In absoluts. no- condition. Full clrcults available, 1/9 post free. I ACIDC voles.
MARCONI No. |9 SET CRYSTAL CATHODE-RAY TUBES 0-500 volts.
CALIBRATOR (IDEAL POR 'SCOPES) D.C. mA.
CAYSTAL CONTROLLED OSCILLATORS: 10 AP n. 25/~ 0-500 mA,
Kels., 100 Kefs.and | Mejs. On}ON MODULATOR. ;’f’,ﬂ"m\ },!M- ;;I-
With handbook. Unuted, ONLY 7976, P.P. 276, 7 e 4 RESISTANCE
IAPI J’la. ;- 0-20 K.
QUARTZ CRYSTALS ;}'g_;"‘ OG5 2 in. ;3}-
FROM §/- EACH veasiIc anl /-
"mneu'lwn‘o';J by A Hoa AR T oty WH;QI(LSEAPDPS NAND
. and B1G. roons for 97 LEATHER CASE P, A~
All cypes for sll purposes. P.P. 3. any typs. ALL GUAMNTEED
Su.vd for free fist. FREE LISY and Dato on request. FULL GUARANTEE-

— PIRANI HIGH VACUUM TEST EQUIPMENT —
L J

- PIRANI DIFFERENTIAL LEAK

PIRANI CONTROL UNIT {I.2mA DETECTOR. (a8}, p.p. 3/-)
meter movement).  (85)-, p.p. §f-.) (P_rYYEQSJ%IiAl"I‘?"G::\;’A‘J OMETER
- P COMPLETE YACUUM TESTING EQUIPMENT (5 ITEMS AS SHOWN)
HEAD WITH NEW [N ORIGINAL CARTONS.
CALIBRATOR NCLUDING OPERATING
d, £25 -0 -0 pp. 10/ Mo
(SPARE PIRANI| GAUGE HEADS, EDWARDS TYPE Mé, LESS CALIBRATOR. 15/ EACHA

HENRY’S RADIO LTD. 2. AA3000 A0 RaniiiTon:



LIMITED
NUMBER
ONLY

12-CHANNEL

TURRET TUNERS
New purchase oflered at still 1ower

price. LP. 33 38 mefs. Completr

with PCCB4 and PCFB0 valves and

8 sets of Coths lor 8 Band 1 ehannels

and & 9, 10 Band I1T. New aad

unused.  Valuye over [7.
LASKY'S PRICE

“FIREBALL © TURR nlz'\;’

-

L
TUNER covenng Channels
Band 1, and 613 Band 111.

PC(,&I and PCF80 valves. A
cascode Turret Tuner of unique
design, conpact and lightweight.

LASKY'S PRICE
oompheic with valves 55.19.6
Post 8-

FETL .

ACOS CRYSTAL ﬂ'lﬂl MINE,

i S "

Duk Slaud IIG extra.
AGOS t 33/1. Cn tal hand
Lable \I!hp:.nllﬁ. I‘og‘llo. Ty
RIBBON MIKE on table stand.
l'.nnnr:' Krs.f:oék:léxch mpedance.

Post y0, %.12.6

SPECIAL OFFER

RECORDING TAPE
Famous make, P.V.C. base on
latest type plastic spoohs.  Brand

new, perfect, boxed and guar-

anteed.

1.800{1, on Tin, spool ......... 32/8

1,2001L, on Tin. spool . !l'
1.2004¢t, on 5!111 %

MO!L on

BCOTCH l'LAS'glC TAPE I.:OO/‘

on Tin. spool .

GEVAERT L.P Pul'flc
1.700(t. on Tin. spool .., . 38/~
B3, on Sin. spool ... . 18/8
210it, on 3in. spool ... &8

Post: 1 3, . /6

Orders over - post free.

Al other makes of tape in stock.

Long Pay, Double Plav and the
Amenican * MYLAR."

TRANSCRIPTION
TURNTABLES
COLLARC  4-spd. type 4T200
with Sludlo transcription pick-up.

B £16 196

PIHOE
Cln' paid £ I 6

n CArTying case, 25/~ extra
GARRARD e L
GARRARD 301 (Slmbt) 823 18
GARRARD 4HF (Stereo) 7 i
GARRARD 4HF (G.C.8) A

LENCO GL u. prereo,
binotuid di
PHILIPS

o0 ® & eow

IR O & ShEN D

WIRELESS WORLD

Farnous make.

indicator,
Lrazth 12in., height 7]in.
oy nber only,

I.VALVE AM/FM RADIOGRAM CHASSIS

For 200-250 v, A.C.
matched to 3 ochms speaker, 7 valves: Ed
| F30, EABCS0, EL84, EZ80, EMSI,

Covers medium, long and

Output 4 watls
85, ECHBI,
eye tuning
FM bands
front to back 8fin. Limited

MAESTROVYOX

10-12 warte
HIGH FIDELITY
AMPLIFIER

AND
PRE-AMPLIFIER

LIST 13 GNS.
LASKY'S PRICE

£12 .19 . 6

Carr. & Ins. T1é

Built to lalest Mullard eifcuit and complete with Mullard valves: two EL84

PPy two EFSS, onc ECCAS and EZS1 rectifier,

Main Amplifier chassis

size 7}in. x 10in, maximum height Sin., gold hammer finsh. Separate
Pre-Ainplifier in polished wood case, wainul vencered, with sumart maple
and gold esculcheon, size 10fin. x 3jin. X &n. Brand new and uoused.

'vvvvvvvvvvvvvvvvvvvvvvvvv"’

8-VALVE 5-WAVE

New nnd  unuscd.

chassis.  Covers long,

sockets,
tuning. For 200-330 v.

LASKY'S
PRICE

A sl bl dld bl dl b d S d

BY LEADING MANUFACTURER

Limited number only.
Valve linc-up: ECC85, ECHS81, ElI'89, FABCS0,
ECC83 p.p. output, two EL84, IZ81 rectificr.
Power pnek and amplifier mounted on separate

VHFfI'M bands. Pick-up and extension speaker
Large edge-lit glass dial.

£17 .19 . 6

Avallable an Hire Purchase terms
ALAAAAAAAAAAAAALAAAAAALAAAALAAAL AL

AM/FM CHASSIS

medium, 2 short and

Flywheel
AC/DC mains.

CARR. 5p,

PradhdaddhididdirAasdas

TAPE DECK OFFERS!

» : *..

S emS—

Latest 8.3 R. “MONARDECK,"
SIKGLE-SPEED. 3} Lps. takes
bin. spooh Simple controb.

Lasky's price  £9.19.6
Tape eatra. Carr. & lnsur, 1248

LATEST MOTEK K.10 DECK, |
push-button controts, 3 rno!or\ 3
speeds. rev. ocounler. '30

ponse betier than 40 to 12, ch.
at 7} Lps. 2-tonc grey. Few only

ik erice £13.19.6

Carr, & Ins, 138
Sultable Case ... . 398
MAINS MOTORS, shaded pole,

ideal for laps, lape recordens, elc.
For AC. mains, 18/8, TPoat 1/6.

Latett COLLARD BTUDIO TAPE
TRANSCRIPTOR. 3 motors -
spoed, 1), 33, 7} Lps takes Tin.
spools.  Push-bution controls.

£15.15.0

& Insur., 1%/8.

LASKY'Ss PRICE
Tape extra. Carr.

TAPE RECORDER AMPLIFIER
for use with Cotlare Studio Trans-
criptor.  Sice 11§ x 3 x Sip.
Uses 3 valves, magic oye, contact
coaled metal ree incorporstes
mike/sramfradio puu. ext, Ll
afkm.lupemn ngswitch. 812719,
lets wuh smatching ko
{ Black). Post &0

MarcH, 1960

LISTED AT 22 GNS
LABKY'S PRICE

£16.19.6

Carr, and [nsur, 136

Arailable on H P, terwms.
Brachure on pequest.

" TEST METERS

Fult range of the latest fest pear
by Avo, Taylor, Pullin. Exampls:
THE NEW TAYLOR METER.
Modet [27A.  iacket size, h&.”
sensitivity, inexpessive. 20,
chms per volt,  Large sasy-to-
read-scale, Tests up to 20 mexs
with interoal batteries. 21 ranges,
volts, amps. and ohms. Dimen-
siom:  SExAtx1iin. $10. Post
trce.  Available on h.p. lerm

 TAPE
RECORDER
BARGAINS

The HARTING HM.5, A 2.9
superbly-made h quality Tape
Rmordcv ol Conl ntal manufac-

ture. 5 Grs.

LASKY'S pRice 59 gns.
Complete with Mike and Tape.
Carr. and Insug, 25/, Further
detaib on request
Few onlv left  "LIGHT" TAFE
RECORDER (forcign) 2-spd., 3§ &
T4, with inputs for mike and tuoer,
fo bluejgrey carrying case.  For

2001250 AC
(Aakv's ‘Price 21 gns.
Including Tape Crrlul Hland Mike
and Radio  Jack
Carr. & lmur 278,

UNIVERSAL SOUND MIXER
3 channel.  For use with all
tape recorders and audio amphifier.
Saskyy PRice
Post 240, 35[‘
HIGH FIDELITY TAPE
RECORDER HEADS
Leading make, new and unused
I.I;{W or lower track RECORD/
AY-BACK. high lmpedanot
Double wound and will r!'
up to 12000 ¢ps ot .t.

Azimnuth adjustments. Ou!pu
miflivolls st & Ke at | l.p_m

LAIKT's PRICE ng 8

r

Per pair 39/6 Fout 173
Worth double Please specily

upper or lower

# INSTANT " BULK

TAPE ERASER
and Head Demagnetiwer, Erases a
coinplete reel of magnetic tape in

- 27/6 Post free.
PLASTIC TAPE

SPOOLS
Sin, Sin  Blin.  7in.  Bha
e 34 3/8 ye (Y]
Tin. Metal Spools, 1/9 each.
Post eatrn.




Marcu, 1960

L O O B e e e 1

FINEST RANGE OF
GRAM AMPLIFIERS
IN GT. BRITAIN

Wr have the type you need. Come
aml see our range of write for
speelal Ampliber List. Two
examples : —

FWATT GRAM AMPLIFIER
2 valve, ECL 82 and EZ30 rectifier,
double wound mains transfocmer
100-250 AC,, onc oontrol, record
equalisation switch. Size T % 3jin.
max, height 4}in, Controb mounted
separately, LASKY'S PRICE

te with & -
e
MATCHED PAIR FOR
5 am. Post v

2-WATT GRAM AMPLIFIER, uss
UCLSY, contact cooled rectifier.
LASKY'S PRICE
Post 2/8

35/-

The YERDIK
« Quality 10"
Hi-Fi Amplifier

10 watt p.p., ulln!mear com-

plete vnl{: ifiew, G in-

puls, bass -unl
xrey enamet Animh,  List DI.

u"'é.’n."zlu“ £14.19.6

“LINEAR"” AMPLIFIERS

* DIATONIC " 10-14 watt 11 Qna.
* CONCHORD * 30 watt 15 Gns.
LAS &5 watt Ampliber S8/19/8
LT45 Tape Dock Amplifier 12 dny.
L3 50 walt Ampbber 19 &int

1.10 1012 watt with pre nmph&-r
15 ans.

1.3/ Sterco Ampliier 7 Gnas
All othes types in stock,

MULLARD 5-10 KIT

All spectfied components and your
chowe of transformers and chokes

m?ﬂﬂrhiﬁﬂ Iladdon WiB,

COMPLETE Io:" sad  printed
circull as as
Detats on roquest. £9.9.0
Printed Cureuit  separately 22/6.

Abo available butlt mady for use.
Prico according o transformwrs.

BUILD THE 3-3 AMPLIFIER
Complete kit of parts with 3 Mcllard
valves ELS84, EF88 and EZ8I,

£6.19.8 Port free.

\WireLESs WORLD

BARGAINS IN 4.SPEED
MIXER
AUTO-CHANGERS

BAR. lapd mizer Auto-Changer
t wmplele with lalest

£6.19.6

Ditto, wired for Stereo and with
Stereo cartridge, £7/10/8.

COLLAROD. |
manual contzol
Studio aystal p.a.
ltyLl;‘!. L STu'ld! 17fs
KY%s P
AIRTSERIES 87.19,6

ung aulo and
Complete with
sapphire

B.S.R.
Latest Type
UAI2

P
Ispdh \\vl;.:ui for STEREO, p
i ] 1
wupvd;:.“i’m:t;? £8196:
I 4
GARRARD 4-SPEED )
MIXER [ ]
AUTO-CHANGERS )
Model 121, Mk, 3. ¢10;100 P
121, Mk, 11 STEREQ mhoo »
121, Mk 11, with mon- »
lura.l and Stereo heads nmafo >
L L —— 1121978
ncu STEREO ...... anes b

AR 1he abave Auio-Chamgers are P

SINGLE
PLAYERS
Auto itart and stop,
complete with pick-ap
and crysial carighige.
COLLARO /584,
£8/8/8. Post 5/

GARRARD 4SP.,
61978, Post 8

GARRARD TA Mark I}, wired for
t;:no, plug-in head. £§8/=, Post

SINGLE STEREO PLAYER

E.M.I. $4pd.. wired for Stereo and
Beted with Acos s1ereo Lo, cartrdge.

£6.19.6 Pos 5~

ALL-DRY

with
ELIMINATOR.
units identical in sire 10 the Bl20
and AD35 batteries.
90 v, HT. Suitable tor the latest
w  cousumption

PO T

CONVERT YOUR

PORTABLE
RADIO TO MAINS

200-250 v.
CO330OR
Two

BATTERY
separate

the

es . LTE,

valves, tully

STEREO CARTRIDGES
ACOS type T¥-1A turnoves, list 52/8.
LASKY'S PRICE
Post 1/« 29‘/'5
Al makes and typs in stock.
Writs lor cur bargain list,

PICK.UP CARTRIDGES

ACOS type HGP. B9 ot HGP.I?
turnover crystal cartriige with L P.
and  standard styh  List 39/7.

LASKY'S PRICE 13/-. Post frec.

BUILD A BATTERY TRAN-
SISTOR RECORD PLAYER
at the amazin, 'l.r’n: price of only

plus 3. post.
e Push pull 500 millfwatis output,
*Sm.\n carrying case, 1x8]x

*Garrud Turntable s od P.U. ¢,
BA), (45 r.p.m.). b

Jrd Transistor Amplifier on Printed
Cizeit (ready built).

H?xdin, 30 ohm. loudspeaher.
JeUses two 4] v. AD.28 batterim.

tons.

lew in original car.

Linted st 83/,
37/6

The

ey
crystal diode detector and bran-.
wntor in cascade. Covens
melers (medium wave),
shows piclorially all components
and connections. Built in minutes!
Complete  parect
Uld battenen

LASKY'S PRICE
Post 178
A TRANSISTORISED
RADIO FOR 2%/10
* DIODEON "—a high-eh-
2-stagr redeiver  wing

200- 500
Chassis

neluding  two

25['0 Post frec.

EARPHONES. High imp, 14/8.
f.onv imp., 16 Post 1/8.

Min.
1;,rl
Ixd
154

P.M. SPEAKERS
KOUND

Ofin.  8in.

Iﬁll ll"‘" Il,'- 18/6

Dxu le! leo 10x?

e "é 18- 318
I'ost Extra.

QRAM LID STAYS, opreunatic
;djusuhle and sell cosing. 901
Poat 1/

STANDARD JAGK PLUGS,
2/ Post 6d.

P V P Y VP VP VP VY VYV VYV VYV Y Y YV VYV VPV VPVYYY

each

LONDON'S LEADING

Hi-Fi

SPECIALISTS

Yislt either of our oddresses for selective
Demonstrotions of the very lotest MHI-FI Equipment.

AMPLIFIER?

QUAD, ROGERS, LEAK, RCA,

JASON, LINBAR,
PAMPHONIC, DULCI,

FERROGRAPH,

TAPE RECORDERS

' GRUNDIG, ELIZABETHAN

BRENELL, TRUVOX,
SOUND, VORTEXION,
FIDELITY,

avatlable separately by post. peice 64 LENCO, CONNOISSEUR. service,

bee OVERLEATFORMMORHINE WIFR OMIR AS < IR A D e

AD composents avaliable separately, | sr cnd unuted in maker’s cartons, p W/B, AVANTIC, HARTING. KORTING
: RIS RONGS, Sl REFLECTOGRAFH, SIMON,
P STUZZI, TANDBERG,
GET YOUR COPY D wiARFEDALE, GoODMaNs,| TELEFUNKEN, STELLA
PER RETURN ! Y LONTHER, GEC, LORENZ, -
b PIILIFS, TANNOY. e -3 :.c'i"'bl';‘i}‘f"ﬂg e
; . LEAK,
THE FINEST : PICK-UPS JASON, ROGERS, cte.
COLLARO, GARRARD, CABINETS
COMPONENTS CATALOGUE )  ToxXoisSEUR, LEAK.  |wide chorr v wip
& duced for the « ham 0 service man : dlglfgrr{%l’o-‘. PRELUDE, Gcfw(, Luoanvn-
R 100 PAGES, AIZE 8)in. &  ee and CAPRI
Shin COPIOUSLY ILLUSTRATED. )
Price 2= Poat 84 TRANSCRIPTION : .
Our  latest 1-2, page * BARGAIN : T g G- TR Lo T
BULLETIN * fres ivith ssch copy or |  COLLARO, GARRARD, Osder Depls aro ai your
4
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GREAT
REDUCTIONS IN
TRANSlSTORS

unction ty

N.P.
AUDIO suitable for hi h‘:?m and

for autput
lluﬂ up to F&Ob:almatu Doub!
spot—yellow and green. [3
Each l'

RF, suitable for medium and low

freq. oscillators, 'ﬂ changers and

})ol’uhl:mphnm (“o to 3 Mg
spot—yellow and

red, Each 1/6

. Suitable for all audio
applications.
E Post 64 3/6

Special prices quoted for  Lacge
Quantities.

Typs THL.

OC4 ocum-omos § oM
”) & n-dr-uaa'
let NW-

mvnu uzm nusm‘ons The
type. o2 10v-; X D/103
o xmon we XA100 18-

"uhu. OPFER. 8t Ediswan
Trauartore Xa;10), xuml. 2 X8/l
Xnriug, 7 matched XCA10L  Price 7900

CRY4TAL DIODES Getrral  Purposs
ORXN0, aach L. Per Jor e AU
olbwr Lypms 12 slock

o GOLD"OP " POWER
TRANSISTORS
(ypes In slock Enample: —
10P. 1deal fur oul

eorreck ralle, mabkched to 3 ohina, 910
Fomt L=
Drtver Transtormer, @v@. ot L

RESISTORS. The largest stocks of
all types, high stability, wire woundl,
carboa, vitreous cnanel, mi
e and submin. Muhuulnnock
Why buy unwanted assortnents?
We will send you th: types and
values you actually want.

SUB-MIN. RESISTORS, §th l\:lt,
most values availadle. Each 3}4.,
per dox. 8.

0O0880R Model 701K

YHF/FM RADIO KiIT
Everything to build a VHF/FM
radio  roceiver for  200-250 .
ALC/D.C. malns. ANl components,
printed circuit, valves and Good-
mans 10x68in. clliptical speaker,
in mnaken’ carton with full a“embl
instructions. Valve line-u.
two UF§0, UABCS0, UL& UY8s.
cte  Kit, bsted at 18 .

K e £8.19.6

Com

Wireress WoORLD

EASY

LASKY'S HIGHLY EFFICIENT

-TO-BUILD
SETS : TUNERS : AMPLIFIERS

Clreuit Diogram and Buliding

Instructions, 16 eoch, post free. 0,9:'{(':‘5{2
T-TRANSISTOR PORTABLE, t50 mitiwatts p.p. outpul | 810/10/
NEW CIRCUIT, medium and long wave Post 3/8
TRAMSISTOR SUPERHET TUNE IR.F, l.lnultl'l, 85/11/8
1 germaniyn dicde, ete.  Printed t 3jin. % Sfin. Post 8f6
4-TRANSIBSTOR AUDIO AMPLIFIER, Mk I, 200/250 83/19/8
muliwaits, with 2 OCT2 and 2 yellowfgreen. Size 6} x Post 3/6
2 x ljin
4-YALYE ALL-DRY SUPERHET PORTARLE, JMedium | $7/7)-
and long wave. Mains/battery 88/18/8. Battery varmon | Poat /8
MIDGEY T.R.F. for 0-250 v, A.C. mains. Uses twolatost | S4/19/8
double-purpose valves. Plastic case, 8§ % 4} X Sin. Post 5/
LASKY'S F.M. TUNER. Printed Cirewst version of the | ﬂ'lliél
G.EC. 012 F M, Plus,” using 5 valves, Paat Free

VP VPV VP VYV VYV P Y VPV VY VPV VPP PVYVYY

J Sinall size. Will fit any car
& 12 volt aperation

% New Hybrid cireult

& Transistor ouiput

4 New type Brimar valves

LASKY’S
CAR RADIO

CAN BE BUILT
ABSOLUTELY COMPLETE

for £12.19.6

% T.CC. Printet Cirouit and
Condemers

% Tuoed R.F. stage

% Medium and long waves

4 Permcability tuning

< No Vibeator, 12 volt HT. & L.T. ¥ Tin x dip. elliptical speaker.

Iastruction Booklet giving ftull

details,  illustratioms, o

imensions,
cireolt diagram end shopping fist ’pl’nlce 28 post frec (returmed i

you

Of

ALALLASLALASLAAAAAAALAAALAALAALASLLAA

BUILD A
COMPLETE
TAPE RECORDER
for £28.19.6

Carr. 10(-

Vsl a brand new OOLLARO
STUDIO DECK, READY-BUILT
AMPLIFIER and complete with
SPEAKER, MEIKE AND TAPE
(or with DS R. Deck, approrn
20 gns.). Send for details,

Suitable Carrying Cases, various
types, from B0 - eatra

NEW POCKET
TRANSISTOR
S/HET RADIO

1.F, 470 K'es. Medium waveband,
Printed circult  Uses ¢ transistons
and 1 diode, tiin. speaker, Ferrite
slab aerial, etc, In keatherelte caswe
6 X 3F x in.  Weight 17 oz
Automatic gain control, Uses
PP4 O-voll btattery, CAN BE

BUILT £7.19.6 Pt e

FOR
Full detalls on request,

OPEN ALL DAY
SATURDAY

Early El—oslng
Thurs., | p.m.

(Both addresses)

e overLear ronmrror i ew iR ol Asky JRADIO

TWO ADDRESSES FOR PERSOMNAL SHOPPERS

207 EDGWARE

PADdington Y27112.

ROAD, W.2

Faw yards from Pragd Strest,

42 TOTTENHAM COURT ROAD, W.|

Neoarest $tn.t Goodge Strees.
Pisate address Mal Ordery ta Losky’s (Harrow Raad) Ltd., Dapt. W,

MUSaum 2605

107 Edgware Rood, London, W.2.

MarcH, 1960

C.R. TUBE
BARGAINS

NEW., UNUBED AND TaX FREF

ldin.
Metal Cona
Famous make
Type T9OLMB.
63 v. .5 amp.
heater, bﬂ F

\ 1214 Kv.

tasky's pri¢E £6.9.6
. Camr. and fasur. 21f.
FERRANTI, 9. |ypnm 4 v, Mhealar,
brioda, nﬂd [ "N fard deflecuoa
LINT % UNR.

LASEY'S PRICE
Carr. & Inaor., 126 50"

iypes TINU an)
84]-

FERXANTT 17w vyre TRITIO, 83 v,
B sop bwaier, Brapd pew sad o

&mr’,?& n-‘ 9-6

FRREA 18n.,

Til/a4

LIFT 4h LASKT'S PRICE
Cary. & lasur, 129

JUST ARRIVED!
17 im. 90 degreet C.R. TUBES

Sccoruls but In ect wor king order
and guarant Price ot request,

RE-QUNNED G.R. TUBES
OQUAKANTEED FOB 13 no.\'rg‘a"

& Ina

Trye Priss
Lhin roand . £68 1 o e
ety U R
1Tin. rect. g iﬂ #-
e, rect ) 13 § .
20,000 VALVES

Multard, Beinar, G.EC.,, Maida,
Coasor, E.M.I., Phibips, "Pianacle,
Telefunken, ete. Send for our Now

Lt of manufacturers’ surplus,
ex-Govi. and lmpocted Valves at
Iowest prices.

5-miliamp NETKR RECTIFIERD. Bywcial
offer of Umited pumbsar at oply 8 6
Fosl B4 /

SPEAKER COYERINGS
lange stewiis of = Tygan ™ 454 = Soeme-
weava™ Ay M plece cwh  Bampic
and prices post fres.

SPECIAL OFFER OF SOLDER

I1th. reels of Erxlas Score " Ravhil *
S0LOBS. Lut Wy LASKYY (.
Post L4, rRICR I

ALL TYPES OF CHASSIS

Laadiog makas incleding AEMETRONG,
DOLGZ, BMPRESS, ele
AN e (L.8s) from 7 ox1.
58 from 14 GNE
uur.u. *TEREO frn 3% NS
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COMPLETE KIT OF PARTS

For war with Lhe MULLARD
2-stage preampilfier {Jescrited
below) winh which an umlle-
tlortad powwe wutpal of u

10 Walts s obaained .
ronbiualion s

STE

MULLARD *5-10

MAIN AMPLIFIER
thoroughiy

Lo nedants wbo confemplale s vermtble and

s q}n’qw ? Bowe lnddh.llml Ws smpply BPRCIFIKD COM-
roXEN NEW MULLAKD VALVED incinding PAKMEKO
MAINE TRANUPOKNER (which has exira Power available o drive
Radir Tuaer) and 1he chokn of 1he batest UNin-Linear PARWEXO or

s PARTKIDOK Owt Tranela 3
h‘w‘ml PLETE X l?él’-n-ln"l:l.;-l Treas) s‘ 0.0.0

ANemnalively we rupply AMEMBLRD AND TEATED £1 1 '1 0-0

MULLARD'S PRE-AMPLIFIER
TONE CONTROL UNIT

Employing tww KF9 valves, and desigued Lp oprrate with
the Malard 3-3 amd 3-10 MAIN AII"LU‘IIII! bul Slew
pertectly sultable for other makes

Owr KL b siricily to I'ULLAI\D BFECIFICATION an:] Wncutpsraf
® Eguaibatisn for the buieol BL A A charaelermticn,

& laput fue and varishie relact

& densitive Ikmpb-u {Thannat.

L rangy H
Pricel oourmo xn
oY FARTS

LE Conlrsia
Alternatively we supply
ASBEMHLED AFKD TRSTED

R
£6.6.0

ICarriage sl Emsurence 4 ¢+ auimm,)

COMPLETE
MULLARD 5-10

AMPLIFIER

Tha

memphity ~ 0" hm-pnll.n. Countro

Unit pruvhing ap o

yuality rvprodection.  [rpul chantels

l- nm seil put pdek - upm Ase] all mdwte iR
1\.:-1»( !rnu.- n.ly.

.PM" and new MULLARD YALVES arw ou Insludliog PAEMRKO
INA TR A Il‘ulll.lﬂlndthhollhm FAHRME ot PARTRIDUE ULYRA
Litetr Owipat Transformer  Adequats power svailable to drive Badio m‘ 10 0
Tuner., . .

Frice: DOMPLETE K1T, Parmeko Transtonmer .

Aternatlovly we supply ARSKMBLRD AND mn'b
Hw Farchas | Asrasbied Arup D(l), Depaedl (g
ABOVE hnwm!h] FARTRIDOK OUTPUT '.I'Kl 14

...... £13.10.0

12 moaths a4 10710
ORIDII £1'8' extmh

WikELESS \WORLD

Dl‘ll{ﬂ.d by MULLARD —presanted by

NS strictly to specification

FUBATING FANTHIDGE OUTIUT
£16-

TRAXARFORUKR

Pk - Aace wagneile 1y
& Lnpul (a) Direet frma High Imp. Tape Mead. (1) Pron, & hj- Anphu- ve Pre-Aaplier.

£8.0.0

133

SPECIAL PRICE
REDUCTIONS

{e) The CONPLETE KIT OF FARTS 1o bulld

b the * =10 ™ Mate AmpiiBier and (e x-sun £15.95.0
Pre-Ampi'eg Cootrod Uant ..

d) The * 10 * - Pre-A

‘bo'u« he I-‘I‘f‘ u-lm Zlun - mnMn £18.18.0
Wy TERNR: Dtpall u 1§~ and 12 wonthe of EL/S.
(e) The COMPLETR hl'l' OF PARTSA tu baik

e Dual Chasanl ** 3+3 **

)lll"u-l e Dual
Chansel Pre-Amplier lhllr:l Umit, .. £21.10.0
i g)‘“fh-ca.ul Chpn:al l:‘l ‘cl":puﬂ.au-l Ih
£ A 1y |.,||
' ‘ " ~4 Al--M aret 1“:-1:’“ ", ,,,,, Nl ,,,n,l,, .o £25.0.0

i ‘I'hr oonmr KIT OF FARTE o buiki
09 " 10°° Hais Amplifler {I'acumko Trans-
formeer) and e Dual Chsmsal va-o\mplmﬂ
Coblrol Unik .,.

R Ome * Llﬂ' Amplifisr f'hruhc Truu-

ABOYVE INUUH-

£21.10.0

owtia

Teated, ... $25.0.0
P TEHME Depoak 25 amd 13 menibs ol g1/18°0.
{1 COMPLETE KIT OP PARTR o haikd Two
310" Main A mplitere (lmee Aing Taroseko
Ouijpal Tranalurmers) and Dua! Cbuni
Pre-A=mplifer Control Dmit  .........

Two 610" Amplifiers (Parmcho Omvul
raasfoemers) apd fhe Daa! Channel Pre-
A-pllln Control Usit both Amembled snd

£31.0.0

Pested £36.0.0
H.P. TEHMA: 1 gt 1"!0- and 19 monthe of £212%.
Carviags ond inrurenes Ti8 astre,

Prices quotes) Ape subject t6 £1/8% ettrs for Portrrige Traas.

THE OOMPIETY

COMPLETE
VAL AVATLABLE LAR 3
rast MULLARD 3-

A VERY WIOH QUALITY AMPLIFIKH
DEVRLOPED FROM THE VERY rorv
LAK 3-VALVE 3-WATT AMPLIFIER

DERIGNED LX THE NULLARD LARGK
oF Fa A
TESATRD (¢ ""J’""’ f sl Inrarahos}. m 19 B
fossola, valves and FARMKKO OUTFUT TRANBPORKMER. Wo ebi fivelods sultchet

ATORIEA

Price Lo couu.m): il?
9 £7.10.0

1Ml & ‘
Altarnaiivel ASMEMBLED AND PULLY
WP TELME Depuait £7 and § monthly ;-nmnl- ol £1.

Out 13t s compuis to the MULLARD Vion inelinding Syply of Wt comm-
inpete foe 78 and L., treonts phus s Radiu postion. Lalrs power Lo drive & Radio Tuauw,y
leI i alm -n\m

DUAL CHANNEL w’\-hv r:'mm-n

DUAL Il}_:ll
MAIN AMPLIFIER

sigred jrima:
MAIN AMPLIPIE

BTERFEOFNONT

saserited abovel combine]

ke
TRAL operatson, 11 is des
rily 10 opeente with cur range of NULLARD
but will aleo operanie cpually weli

-1|.n wny nake of AMmpiifere rquiring An bl of L0 m'y,

FRONIC or MONAGRAL operstven
Price: COMFLETE KIT OF PARTS £1).0.0
Allamatively ABSEMBLED AKD TRSTKD $44 15.0
B Terme Depostt £2/7i=, 17 mooibs st 17/4

s outoul tower 4 § Watls (3 Walls St channel) 804 Logwther with cur PREANP.
LIFIRK provkies & Nret clase BTRHED Instaiisthon

COMPLETE
STEREC AMPLIFIER

for & lww

mmb
mouu the

J aal DU cu\'-cn.
NTENEOFRONIC A.IPL?
Frice MPLETE

are or rasre £8.10.0

AKNPILED AXD TEETER T £10.10.0

Two Waitarl ECLA) Tricde Pemiode Vaires are incorporsinl a the Sedgqn. they furm
a “CLAM A" doghe spided outpit sage b sach chanmsl The inpat ensilivily b
0 m. ol Inrﬁun wheo oeed with vt BTEKED Crywtal Pick-ups, nr Radio Tuning
Tnits, an outpsl of T Welts por chanpel b srhseved, or sioutlarty when owiiehed 10
MONAURAL Pick-op pasmilion 8 coaibive! ootpol of 4 Walls o prodened.

Feate rosioms S.A.R U MLLUSTRATED and DESCRIPTIVE LEAFLETS sre
roanired . .. llur‘uhdy ths COMPLETE ASSEMBLY MANUALS contsining
somponsnt Priss Listp asd pracileal Drawings, o0, ore svallable ot 18 waéd.

!t HOME CONSTRUCTORS ! |

A RANGE OF "EASY TO AMEMBLE™ PR!'A!RI“YED CABINETS
Dronigned by the WB = STENTORIAN = ml’ufln Bt ¥ eystens
of o acvommodsie high qualiy o iy desigred Moss Rafiex
ing the rery rwosestul "lo--lornn" Speabers give really Arsd —ises
reprodiuciion add are well teounmended Models ary sien availal 16 socunmonlale
Digh -quaiiy Ampithers, Preamplifhers, Tuning Unha, Rerord Flagers, ete. Al moich
&S YECY taally amiwiulded, In facl vbly B Spywdriver i resquired
Pully Nustrated ipaflete afe dvralable lcinling cornphele apecifcations of Lhe Yarbows
STENTOR[AN LOUDMPEAKERS. Fham socker B4.K.

(.’ONI'LB‘I'!
ll'l‘O' FARTS |

£12.10.0

nre. ‘I‘rr- Drposl and 1% tacnthe of £1/8%. 3
Frrtectly -m.‘ﬂ. fur MOK AT K AL only operatics_ » i) ome = 3-2 * or one * 3-10 = MAIN
Ampilder Lo which U soond Main Ampliticr can al any Line be sdded thie very caslly
wbfing for boih STENEOQ or WONAURAL repreduction.
winetded combination for FTERED onerabioh: .
) The DUAL CHANNEL PRE-AMPLIFIEK logeiber iih tw Dual = 3:3°
AMPLIFIER
W Te- DUALCHANNEL FRR-AMPLIFPIE R Ggether with lu'e = 5-10 * MALN M1 -
[ TS Manas) is avaiabie for 3/« of weind A K for (hearriptive Lrafisrt
Wheu ordanng pieass advise MAKE and MODEL 0¥ AMPLIFIEH lo war.

Akematively ABSENBLES
ARD rn;'rzn m 5'0'0

MAIN

Ouly New HIGH GRADX fSpeeiSed Compoorots 13d NULLARD FALVES
sre supplad 18 all 1derv modeln

THE “ADD-A-DECK "
Incorporsiing the
NEW BS.R. '* MONARDECK
and MATCHED PREAMPLIFIER
£17 17 o sit ENI2s. 12 montha
"90 {Plus 26 carr.and In3 )
Designed to opcnu through ths Pick.up
Sockets of the wandard RADIO RECEIVER
through which firsc<class resulus sre obeained. It
consigts of a single 1peed Twi Taps Deck,
imorponun# matched Preamplifier, 1nd operates at Iin.fsec.
14 uses Sin. Tape Spools, thus providing wp to 1§ houm' playing time on
L.P. Tapas or | hour on the standard éin. Tipe Spooh,
The squipmant I supplied fully tasied and completely asembled on an
sstrsctive wood plinth. It can thereiora be ' dropped *' directly Into
an existing cabinet and only requires connoctwons to the malas supply
and the Pick-up Sockews, lor which purpoies ' Noadng ' lsads are in-

corporsted on the Preamplifier.
CEAACH 109 FLEET ST
LONDON, E.C.4

tpeed,

STERN RADIO LTD.

FLEEY STREET S8)2f114

Teienhons
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[RARRISRAIRNS — — — — — — — T

Each Mods! incorpore
stes the highly sucgess-
ful HF/TR) Amplifier
(describad opposita),
thus ensuring truly
** HI-Fl ' record and
playback facilitles.

the € H-

ONE and

Thaere are no ** bettar
valuafor monay" Ta
Recorders on ¢
market—if you can't
call and hear them—
send S.AE. for fuily
descriptiva lsaflecs.

i il

MarcH, 1960

‘7%Mﬂdiqy”

TAPE RECORDERS]

BEFORE YOU BUY-YOU SHOULD!
HEAR THESE RECORDERS—THEY!
ARE COMPARABLE TO THE MUCH!
HIGHER PRICED MODELS |

£41.0.0 {
I
I

- ATUDIO "

MODEL CRVS. Incorporsles lbe New OODLI-ARO
TWIN TRACK B-epeed
R.P. Termsr Depostt FRI4/- and |’ ‘momne of £30/8.

A R BN R
AR 8(,[ oR whic] uppes wer
e e A o i el L el et e £49.10.0

BODEL TRAME. VI,
TWIN TRACK 2:apeed T
P, Terms Depoait $9V]

Deck .
and 18 months of W]'f‘]

L_.__._________________________________

{ ! RECORD PLAYERS ! !
The LATEST MODELS are in Stock. Many at REDUCED PRICESIY
Send 9. A.E. 10/ ILLUSTRATED LEAFLET

8.8.X BONARCH UAS4- Mix
Aw\:lun(ﬂ with ('ryﬂ..;wm :,' %-19.6

Th: COLLARO "NIQUBT sl
Auliwbanger, Btily 0" Fik-up £1‘1°'°
The lstest COLLARC ' CONTI.

NENTAL ' i-nmeei MIXER Auie- £8 10,0 ﬁ?

Changer, Bludts SO Pickap.

The NEW COLLARC viniel LF33L, d.spewi Miugh Recond "hyu, £ 18 9
mOLLuo mnlel 4 M4 4 cqreed Binghe Recond Player, Bodio £6 6 o
D NEw DA kit VS & la s, A 4 BTRHDS UIX KN £8. 7.6
AUTOCHANGER .. o0ouveinan onrsoisrineenss

A2 b sies avsilshi- lnn-w-rnunc (he B.5/R. $TEXEO Pek.up, £€10.10.0

[} cornrl

«'i'ﬂn‘im";cm 4 t‘wul Aumrnn.-' Aited with lalesl wnul 51 0 0 0
Th- hl'rt QARZARD TRANSCRIPTION ZOTOR * 301" with Wirobo- 523-18 4
wopically marke| turniabie. - 3

The mew GARRARD Model AHP Hirh Qualig Bingle Kecurd Fuver S48 T 6
Nited Wity the latest T.P.A. 12 Pick-up arp snd G.C.E Orystal Cartrvige

GARRARD Mods! TA/ME. IJ Singlc Kecund Player Diled with high out- ss 10 0

Pheck o herwad .
MIRE Pvrctl.llk ﬂlli svaltable on all unlty ul lDQ and ovet
u:-i hatiraie OB cuh nhmo “. el

T STERN'S MK_ 1 "ﬂdelity"
F.M. TUNING UNIT

&l+ carr. and lns)
IR.I ?LECAH]ASL I:p-;.l PRICE £14 5 lO ;i
- 2 montha peorporstes
I%LL )lUl.l:\u:ID VERM II‘L{T\' TUNING

EYART s0d U corresponding MULLAKD VALY E
LINE UP comprising XOUSS, £ type BFUs (or
EPaoe). RMS4, Tuning Eadioator, plus ¢ lype
QLA 70e liermanium Diodws. A reslly it ciase Taner very albraclively pooerniel wd
comparsbls 16 mang offered al mach Righer prioes,  Pusst vunaumptivh o raly 1.6 amps.
al 8.3 voltg and 23 ms. al 130 volta

! HOME CONSTRUCTORS !
£10.10.0

YOU CAN BUﬂ;‘IL‘I‘!ﬂ! TUNING UNIT POR ONLY
(P1us B> carr, ma
L LS A,K. for mny -h-rnnlw mm -uh Asarmhbiy Manidal ls svaliable lor m

?Iu--o-l

STERN'S 12 VOLT CAR

RADIO incorporating . .

PRINTED CIRCUIY and
POWER TRANSISTOR

A varmatfle design ervering both LONG and WEDIOM WAVEBANDS, Incorpo “uﬂ
Trandsine Outpul (has hating very low baltery coneumplion: L operaie] direct

12 volt car batlery,

W offer it sm Uhe UNIT ARSEMALY DARLE . . . consisti

THREE SEPARATE FULLY WIRED, ALJGH!ID A!‘D T!JTID U!ﬂ?l £15 0 0
ALL FOR L

Octy 13 sobder jointe afe r~julred (o fnish (be compicle frcelver.

Berd 18 lor quanus! cumdsining comphite dala.

CAR BATTERY CHARGER 2,00 T or £2 196

Wil charge § or 17 "u l.uuﬂn st mav 1) uh The Aénign tncorporatés Nelmal
Resdator and Fuse (Iﬂ :ku )ltul Bor conlaiet. EANY-TO-
roriow A.II‘IEII\LY l\ﬂl(b ON RE U‘CHIDI'.D-
———————

SPECIAL CASH ONLY BARGAIN

A bulk purchate enables us to offer this very usatul
EINTERCOM BET or BABY ALARM rewevy £5.5.0

Consiste of MAATER UNIT
iMustrsiad) and ons EXTEN.
BION, providing T.wny TALK-
fariitty, Complte In
pllhel wond casts, slbe ol eath
valy TIX4I NS high.

! ! RADIOGRAM CHASSIS ! !
ARMITRONG MODEL AP 208......... £23.2.0
Uomplete AM/FM chasis pralucing 3 walla Beparsle Hase amd
Treble contrule.

ARMITRONO ' STRRKC TWELVE .. ........,.... £37.16.0
The most comipheie A M.JPIL uniy yet prodaced.  Por Blarvo, giving ] J o
watts tigh fdglity pu ull galpal on aach channe!, 12 watls for Moaaurat
ARMSITRONG " JU ﬂ-h m 8 0
A tfhlz':' Mlu with nine valves snd wilh push-pull vetpal slage e
ey e
k RUESTRONG AM/FM ** STEREQ 44 . 528 1 0
Fruiaos s made fur Blorvo and Monsarsl playback from plok sup e Lh
Lage. Ouipuls proviiel {of Nlerdo of Mohsursl lape rwording.
RADIO TUNING UNITS
The JASON " MERCURY ™ B bed 7.M. TUNER.

PRICE ABSEMBLED AND TI‘E“;‘EL £1 3" 0'0
'I.)U—:Elw LI: of P,;ﬂ.l [+:B%:]

e e pesel F T oneerating setonmntic trequindy  £19:17.6
mnuot
ARMITRONG *2,2.3," AMTE Toning Uails e £27 6 0
A wlf-powsred Righ AdeINy (umer curering lnll v IIP nnll-uu anl kg T
Waychands with attamslic fregusncy coatrol o VHY,
DUI.M " HAT" ARLFX Tusias Oala. m5.1 5.2

t-warnhand wif-powsrcd high felebly Luner covering e VRP/FM
r\n-nl-l- s plue the bag, medivon sl chort envelunda
NEW HIRE FURCHASE TEHMS are armilable sa all above.
arvallable—gand 8 A K. (Carv. and Ine 3 ezimm)

—_— e e s —— ) — A —————

Hi-Fi LOUDSPEAKERS
WE HAVE IN STOCK THE
COMPLETE RANGE BY

GOODMANS-WHARFEDALE - W.B.
And will be pleased to sl ya Hitcaled and Priced

Ihustrated Jeaflets

Rerommendod Types are:

000DMAN1  ATION 300" The taet ifim. Betlr. 18 Ghros Viet,  £41.59
0 efe, 18000 e/, .o . ey s
oodnu&;umrr ® glach. B or 15 ohma  Preq. Rewp 4. £6.12.0
WiE - BPENTOR) 'S or 13 chona. Prey. Rewp. 50- ¥
VB - FPENTOR] N o 13 o Preq
Wn, ST eNTORIA ur'..iéii;.tlfm : 13 vhima Preq. Keu £6.10.6
o - . Resp.
i T e R g
RIAN b 25
b Ak R £9.15.6
WEARFEDALE ** SUPER 3 PR/AL * tin. 3 or 13 chme £6.19.11
FUARFIDALY © OQLOEN FINS 10n 3 o I8 nhras e 8an  £7-13.3
WHARFEDALE ** WLPE™ LTn.. 13 uhma. Volor Gl £‘ 0-5.0
WHARZEOALE *SUPER 1£PI/AL.” Y, 18 chms Wokew Cnil £17.10.0

EXCLOJURKS—TWEKTZR UNITS CROSOVER UNTTS
e albe ‘t-uldb

SPECIAL CASH ONLY OFFER !

Tola rery alicklire PORTAPLE AMTLITIRR Cﬁ‘l
tegeiher with o and o
malched PR BP
{pdus 778 carr. and laa).  The Amplifier
cotisiets of 8 T-slage deaign incupphisting
e 3 modern HVA valves apd has erparslr
BARN spd TRESLE CONTROLS. The
Portabie Cam will sles accommodate alinnet
2oy make of Autochange: sad b aliractivel
Andshel n O enjour Restne—WE ALB
BUPPLY SEFARATELY:—

lal T 7-stage {phw Reclifier) lnlf;!l!:

i

LOUDSPEAKER

(b} The PORTABLE CARRYING CASE

i‘.:ll'l 8 (Curriage an i
() L2ia. PML SPEAKER 18 ®

Ineurnims 4> astra)

STERN RADIQ LT D [0 FLEET ST. LoN00N, E.C4
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A SELECTION OF

HIGH FIDELITY
PORTABLE TAPE
PRE-AMPLIFIERS

Adds *“ HI-FI** Tape Record-
Ing to your enisting Audlo
Instaliation.

IN ALL MODELS WE
INCORPORATE THE
TYPE “C”
PRE-AMPLIFIER

and offer In complete in ioble ¢aie with . .
(o) The new ‘' COLLA STUDIO 3 speed Deck

Deposit: £Téj-. 12 momlu (=35 Y £36.10.0
(b) The COLLARD M. IV ' Tnnunpwr vy Spnd Deex.
Deposit: £874/-. 12 months £3/0011 ., £41.10.0
() The new TAUVOX Mk. V) Tape Deck, Deposit:
* @il 12 monits C33/i0 . £43.10.0
he NELL M. ¥ ) Speed Dech. O bt:
1 L1012 memube s :" = wporti  £51.10.0
ITE MODEL 4A De i
i P g Sl eck. Desoriti oy 0.0

STERMN'S MULLARD TYPE +¢&~

TAPE PRE-AMPLIFIER—ERASE UNIT
INCORPORATING THE
NEW FERROXCUBRE POYT
CORE PUSH.PULL OSCIL-
LATOR and 3SPEED TREBLE
EQUALISATION by maans
of the lateat FERROXCUBE
FOT CORE INDUCTOR.

PRICES . ¢ INCLUDING SEPARATE SHALL POWER SUPPLY UNIT
AN
OF PARTS £14.0.0 Tesmeo £17.0.0

Deposit £3/8- and 12 months of C1/4/11. Assembled unit only.
ALSO AVAILABLE EXCLUDING POWER SUPPLY UNIT FOR
£11.15.0 :n¢ £14.10.0 respectively, {Carr. and Ins. §- etra)

Send S.ALE. for leallet or 26 lor Complete Assambly Manusl.

WHEN ORDERING PLEASE STATE MAKE OF TAPE OECK TQ BE USED
We present thit ** Hi-Fi ** Pre-amplifier strlctly 10 Mullard’s rpecification
1., incorporating ONLY NEW HIGH GRADE COMPONENTS and the
SPECIFIED NEW MULLARD VALVES. tt comprises a COMPLETELY SELF-
CONTAINED UNIT, all components and valves being contained ina welt
ventilated Bo:——chn:ll nedtly finished dn Hammered gold with a very
nlnn'v.ILnund PERS?E FRONT PANEL.

FOR PERMANENT MIGH QUALITY INSTALLATIONS

WE ALSO OFFER (ucluding Cass) the lollowing
{¢) The COLLARO ' $STUDIO ** TAPE DECK snd our

Mullard Type “"C°° PRE-AMPLIFIER snd Power Unit
Alllmbl.d,lnd Tested "'N __________ £32-10-0
H.P, Terms: Deposit £4°10j- and 12 monchs st L2778,
(b) As sbove but TYPE 'C" PRE- AMPLIFIER supplicd as
camplete Kit of Parts £29.0.0
{c) Thu COLLAI.O Mk. 1Y TAPE DE K nnd the MULLARD
,:d .C Pre-amplifier and tower Unu sssembled, 535.0.0
(d) An In (c) above bur the Typc
PLETE KIT OF PARTS £32.0.0
(e) T'bo TAUYOX Mk. Vi TAPE DECK 3nd the mcmil-d
**C " Pra~smplifier and Power Unit. £40.0.0
H’P Depotit L8 and 12 morths £2/18/D.
LT e e ol N
(g) The BRENNELL Mk. V Deck and the ssiembled Type
#C’* PRE-AMPLIFIER and POWER UNIT o...........c.. £46.0.0
th) As sbove, but tha Type '"C °° supplied 13 complete £43
7 o';:'r? BECK with Typs € pa
1) The WEAR} 4A E K lh p-o e n cmbl-d
and tesced ’ ..... : £56.0.0

2 months Mnll .
nce on abova avotes IOI- axtral

STERN RADIO LTD.

109 FLEET ST., LONDON, E.C.4
Telephone: FLEET STREET 5812f3/4

[ “fidelity”

TAPE EQUIPMENT

THE FINEST RANGE OF
TAPE EQUIPMENT
FOR THE
HOME CONSTRUCTOR

YOU CAN BUILD
A COWMPLETE
HIGH QUALITY

TAPE RECORDER

'~ £36.0.0

H.P, TERMS
cri4-, 12 months amno.

FOR THIS WE SUPPLY
COMPLETE KIT OF PAATS To BUILD
THE HF/TR3 TAPE AMPLIFIER.

THE NEW COLLARO *$TUDIO * TAPE DECK
PORTABLE CARRYING CASE (a1 illustraced)
ROLA/CELESTION 10in, 1 6in. P.M, LOUDSPEAKER.

ACOS CRYSTAL MICROPHONE 1200ft, SPOOL EM.I. TAPE

Alternativsly for thote who orefer another type of TAPE DECK we will
"881 prechisly as sbove—but IN PLACE of the COLLARO ** STUDIO **
—WE INCLUDE :—
{s) The Mk, IV COLLARO ** TRANSCRIPTOR " DECK...  £30.15.0
H.P. TERMS . . . Depotit €8, 12 monthly payments of
Tﬂlllﬂ () e : wa ire required to wire up the
ranscriptor Switch Banks).
() The new TRUVOX Mk, V) DECK ............ £45.0.0
M.P. TERMS: Deposlt (9, }2 months of &6)- (Carr.
and ins. on sll above ia l!fé axira)

For constructors with their own Cabinet—WE OFFER:—
{a) COMPLETE KIT (o build the HFTRI Amplifier.
together wicth the COLLARO ** STUDIO ' DECK

(b) As above buc HF/TRI ASSEMBLED and TESTED
H.P TERMS Deposit u{q- 12 monchy of £2)4/1.

) COMPLETE XIT to build ¢the HETR) to llhcr with
the Mk. IV COLLARO ** TRANSCRIPT DECK
{£) extira il we are reguired to wire uj Dodn Banks)

[T} Ax above but HFTR) ASSEMBLED and TESTED

oxtra ¥ we are to wire up Dack Switch Banlu)

{e) COMPLETE KIT ¢o build the HF/TR] together with
the NEW TRUVOX Mk, VI TAPE DECK .........

) Assbove but HF[TR) ASSEMBLED and TESTED
H.P, Terma: Deporit £7/88)+, 12 months of &2, Iﬂll

{s) COMPLETE KIT 10 build m HE n AMPLIFIER with
the BRENELL Mk, ¥ TAPE D

(r) As sbove but HF/TR) ASSEHBLED and TESTED
H.P, Tormst Dapotit €9, 12 months of £3

{) THE ASSEMBLED and TESTED urﬂ'u AMPLIHER
with the WEARITE MODEL 4A DECK, bncorporates
Waearle Hesd Lilt Transformer, etc. G
H.P, TERMS: Daponlt €11, 12 months
(Carriags and Insurance on each sbove is 10f extra.)

Antracelve PORTABLE CASE is avallable to sccommodate the TRUVOX

or COLLARO TAPE DECKS and we offer it together with ROLA

CELESTION 10 x 6in. LOUDSPEAKER—ACOS CRYSTAL MICROPHON

—and 12001c. SPOOL E.M.J, TAPE—ALL FOR..... £9.0.0
(Carrhu and tnguranca 5/ axtra.)

£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

WE HAVE THE NEW 1.8PEED TWIN TRACK

TRUVOX Mk. VI Tape Deck in stock £26.5.0 Cres 5

It ooy PRECIZION KEY. COUNTER and PAUBE CONTROUL and (uly midh-

l?lu the :r::rll mcmh' chapelard of all Truves espuipmmal. The very pup:hr c'h{ul.o
.

apd the DRENELL Mx. ¥V Duchs sre also available

E MODEL HF/TR3 TAPE AMPLIFIER

{acorporsiing
J-SPEEDTREBLE EQUALISATION
by maoni of the latest FERROX.

CUBE POT CORE INDUCTOR,
L

¥
YULLYV AssEMBLED
AND TEATED £1 6[10[-
HIRE PURCHABE: [Dvpanit £390.8 sl
2 menibs st g1 A wery high
yualily amplifer ihe nr;
ruocemdal SA Sl lp&d
tha MU LABORATORIES. OVL\ XNEW HIGH-ORADE COMIONENTY
sre bpoo tnclpling MULLARD VALVES and & G1LSON OUTPUT YHANS-
PORNE . Stder ln!un- e JMagic Fye Hecordlog Head Todialor— Eleclive
umh:'—— 1ob- e Hgeakir Bocietle - -has 0w Powwr Supply asd
-Aﬂ s o4 u nt

.(m[-l’mu for Jiroct regrsdoetion of Gram. Records of from
w1} or 8% &in — Frovos——Collaro—or Breneli—yieass specify

-m nuul BAE for luarl @& 2,8 for Amembly Manual

———— S —————————— — — —— — d—

PLEASE ENCLOSE S.AE. WITH aLL CORRESPONDENCE




Wirrness Wormp

Manrcr. 1960

ALSO AT:—18, TOTTENHAM CO

NDARth 429

MUSsum 5929,0095
¥? CHEAPSIDE, E.C2. MON

I.YN E RADIO LTD.

i N

162, HOLLOWAY ROAD, LONDON, N.7

RT ROAD, LONDON, W.1I.

6850
Al port orders and correpondencs to 141, HOLLOWAY RD,. LONDON, N.T,

Open: Tottenham Court Rd., snd

Cheapilde : 9 um. 1o 6 p.m. Mon.
1o Fri., Sat. | p.m. Holloway Road:
9 am to b p. daily. "Ihuﬂ. ]

p.m., Sat. 5.30 p.m,
@

If not stated, please add postage
on orders under LI. Cash with
order or C.0.D. {charges axira).
[ J
Our Advontogeous HP, ond Credt
Sale Terms ore avoilobie on ony single
item over €8, Your enquiries iawited.
Please print your nome and address!]

=

1% l'l"

il yuuulll

(;; New Look " RAMBLER *" all d¢y s'het poruable,..
{2} "RAMBLER'® Mains Unit (lulublc for mast port.
ables) cininiiimines
{3) “ECONOMY FOUR“TR F. Mains Receiver..
“FAMILY FOUR' (our new T.RE, Indvur!
*SUPERIOR FOUR'® {four valve mains roce vor)
Standsrd JASON F M. Tuner ...
(7) Fringe ares JASON F.M. Tuner ............
{8) JASON “"MEACURY " Switch tuned F M, Ie.dtr 7
(%) OSRAM 912 Printed clreuix F M. Tuner
10} JASON “"ARGONAUT'* AM/FM Chasns .
11} JASON “AARGONAUT® AM/FM Tuner . .. v
12) .M. Power pack {suitable for most tuners) .........
13) R.C. ¥4 watr |mpl‘lfwr (with Bass, Middle, and
Treble controlt).ouirrrirseris
14 -am Baczary Charg S — NS -
;mﬂstorlCmul ludvcr ( ghonn mra)
18, C Super Transigtor/Crystal Rec. {diteo) .
17) RE.P, )-vaive Battary Raceiver o bomes s
1B "CIT BARY" ALARM (Baby Alarm) b gae
19) MULLARD 510 Amplifier (printed elrcuit) U trs
Linear version

TR

{20) TELETAON 'TR’ANSIDYNE" Trlnlhlor Porublo
(21) “"OE-LUXE"" Printed Cimh Superhes  ...........
22) JASON )TV, 2 Tuner ...... = n

) RADIO JACK ....... svarwesiane .
24! HMULLARD TYPE ¢ ¥ TlDC P'!'Imh

[25) TASON ).3-3 Stereo pre-amp,

26) JASON ). 4-4 Stareo pre-amp Chrasasamsssenanes

(27 NEW JASON f,M. NER mth “buitt.in power
upphes and cabinet ......

(20) N W JASON FRINGE AREA F.M. TUNER as sbove

29} PULLIN Serias %0 TEST METER

30) R.C.Super Personal Portable, l-vllve phone .lll’l

3 R €. Supar Perions! Partable, 2-valve {phonc extra

32) R.C. TRANSETTE 2-Transistor Parjonal Portsble

33) JASON EVEREST ¢-Trunsistor 2-wave Portable ..

34) JASON EVEREST 7-Transistor 2-wave Paruable .

35} CLYNE Cathode Ray Oscillorcope .

38) Compace Multi-Range Tert Meter w——yea

37) CAR RADIO. Printed circuit. S-valve Suvtrhu i

38) JASON Audio Generator AGIO PR -

39} JASON Osucilloscope OGIQ yavere

40) Super SHORT W VE RADIO l vnlvo seeersaigene

Al

required
components P,
at 1wpecial
Inclusive

price
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TO BUILD YOURSELFK

ALL PARTS AVAILABLE SEPARATELY

WE ARE THE EXPERTS IN THIS FIELD AND
CARRY THE MOST COMPREHENSIVE STOCKS
IN THE COUNTRY.

&
P,

astruction Books which contain full description. aasysto-fotlow practical vrlrm:
diagrams, theoratical diagrams, itemised price lists, etc., are free of charge wit
all pargels but may be purchased separarely a3 shown abovt

Instruction
Book and
hembed
price list
available
separsiely

”e - E

(3

NEW! NEW! THE ““WAVEMASTER"
1-TRANSISTCR  LUXURY  PCRTABLE

To build yourselft Medium and l.onf Waves
—Push-Pull Superhet AY.C. Perfect Car
Radic reception, Size 10In. x &fln, x 4§in.
at base raparing to Hn. st top. Very sttrac-
tive two-tone Yynide covered cadinet winh
cream and gold printed escutchoon plate.
cream and gold hnobs, handle and cabinet
fictings. W!-lhl complete with long-ife
74 voht tmu'? b, Maxda transistors
throughout. gh-Flux 7in, x 4in. Elilpuical
Speaker, 1low motion tuning. <o-anial
sockec at rear lor direct coangction to Car Radio Aerial,
J4in, above Cabinst when lully axtended, Construct
chasshh  board with the kilowing com

Condemur—|.F. Transformaers (3} Oxcillator Coil,

thons—nothing more 10 buy—is L10/19/6 plus 3}6 P. &
Alignment service svailsble,

use of M ven-tection plated telescopk sarial disappearin Into

improved recoption by

binet whan closd,
n limpllﬁ:d by bakelite
nenty already mounted: — Tuning
Trimmer Bank, Output
Transformaer, Interstage Transformar, Ferrite Rod Aerlsl, Brackets and Earch Bar,
SPECIAL INCLUSIVE PRICE for all required <omp0nonn, full assembly instrogs

Fult assembly ll\llfu‘llonl and individually priced
parts Bat, sl of which are svailable separately 2/6 post fres.
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YISIT OUR FULLY EQUIPPED We stock equipment of Quality by a1 leading makers:
HI-FI SHOW ROOM i.e., Leak, Quad, Armutrong, Dulck, Ferrograph, Reflactograph, Yortexion,
AT TOTTENMAM COURT ROAD FOR Linear, Whlrf.alh Grundig, Goodm.nl. W.8., Rogers, Garrard, Lenco,
DEMONSTRATIONS OF THE LATEST B.T.H.. Pamphenle, Siman, nnoll. Collara, stc., ete.
A full range of high ﬂuality cabinees to suic all purposes is on show, be.,
HI-FIDELITY EQUIPMENT recOrD HOUSING," “'W.0." atc. Enquirs sbout our Inter cating
BY ALL LEADING MANUFACTURERS part-exchange schamae for personal callers.

SUPER MAGNETIC RECORDING
TAPE SPECIALIIL
Trade enquiries invited
First delivery Famous Amarican Fecrodynam-
ics Acutate Basze Migh Quality Recording Tape.
enthusiatt’s ' muse,”” Ennd new (NOT
SUB-STANDARD), 7in. 1.200t. on plastic
spool, 18/~; Tin, 1,800 ft. on plastic spool.

LATEST COLLARD STUDIO
ADYANGE ANNOUNGEMENT | TAPE TRANSCRIPTOR 3
TWO NEW COMPETITIVELY mators, J-spesd: . 3. 7} ipa.,
PRICED TAPE RECORDER KITS| (uies Tin. sposls. = Push-bution
NOW READY ! controly, £15/18)-, plus 5(- P, & P.

Both 3 watty output, prinfed ciruit] Usual H.P, facilicies,
tonstruclion, walve lipe-up EFS6. | LATEST BSR ‘‘MONAR-
ELSA, ECCBY, EIB0 snd EMBi| DECK.™ Single spsed Taps Deck.
35/—.  Profetsional quality * MYLAR ** Du racording indicator, Latest 0°34” Migh| Takes Spin, Spoob—li [X n . At
Pont Tin. 1800n. 44/-, Tin, 2400c, 604, Sin. | 1 Flux Spasker, Complats with Tape and| £%/19/8 only, plus §/- P, & P,
12004, 37/4. P, lree. smpty {, snd Acos 18-1 stich mike
with  siand, Atiractive  two-fone A COMPACT TEST METER
Cabinet. Suppiled with Iatest COLLARO] |FOR HOME CONSTRUC
Mudic 3-1pesd deck. Tolal price 28| {VION. This ls » very sensitive
11 guinass. Supplisd with B.&.R. single-| |Multhrangs tewt  metar (500
N E w B R A N | specd deck, Total 20 guineas. microsmp bauic movemaent) cov:
+ e N.8. Thase are Kits, ampitfer suppiied ering the following ranges: AC./
unassembled. Full astambly instrug-| | D:C. voltage: 010 v., 0-50 v, and
T tions are Incluged. Pleass 3dd T8 °'5Aw v, ~Current: D.C. 0-10
CITY BRANGI NOW OPEN A for paching and carriage. Al perts] |7 0-50 mA. 3nd 0-500 mA.

avalindis separniely. Full details on Resiitance (on internal battery)

spplication. 2K.ohm to 100K.ohm. Housed

In & amars grey 1tove enamelied

99, CHEAPSIDE
? ’ RECORD PLAYERS Min, overall. Brand new bast

Full range of changars, singte play- g\ll"q components and High
LONDON E c 2 ors, transcription wnits at ueusl |Stability resittors are  used
4 Pk competitive prices. Incaresting |throughout. resulting in a thore
Thisoh MON h 6360 E‘.F]hclliﬂn. oughly relable, astcurste In-
ele one: ar .M.l. 4SPEED STEREO SINGLE [strumaent,
P n b RECORD UNIT., Complete with |NOTE: Moter i supplied with
Stereo Head and Sapphire S(yln Brand |cafibrated scale fited, and all
Situated midway between Bank and St Paul’s | New and Fully Eu.a NLY [componants. including shunt, are
umn plus 1,'6 P, &> whiln stocks |Prepared for dmmediste soldenn‘

Stations and no more than one minute from elther. into potition,  Comprehensive

GARRAHD RC.12ID MK.JISTERED [aniembly instruccions with prag-

Monday to Friday 9 a.m.-6 p.m. Saturday | p.m. | MONAURAL 4SPEED AUTO. [tka!snd theorctkal diagrams are

CHANCG':'R. Complete with GCE [supphed together wich -;lpzacn-
plug-in tal Head and Sapphire Styli Jrary components at a

[ | tor monaursl records.  Finished in INCLUSIVE  PRICE. OF ONLY

. cream, Brand new, (ully gusrantacd, |3%/6. plus /6 P, & P, The in-

Limhed stocks. ONLY tfl/o,'a, plug  [struction ..nva-lo?' is availssle

$/- P, & P NOTE: Garrard L.P, 'u'plrmly il required at 1/6 post

Stereo plug-in head for above available [ires.
CLYNE CATHODE RAY OSCILLOSCOPE a3 optional axtra for £/0/1 inc. P.T. |PRECISION TEST METER
for Home Conitruction Terms available, {To build yourself)

B.5S.R. UA) MONARCH, d4gpeed [Ninetacn ranges D.CJAC, Cure
Mixar Autcchanger complets  with |rent and resistance, Designed and
turnover Coystal inert and Sapphire |produced for use by the famous
Styli. Faw only, now at £&/1914, plus ullin Company, i necesary
JIG P.&P, Brand new and lully guaran. [Components ac ial Inclusive
Price of only 11916, plus b
THE LATEST COLLARO ** CON. [P. & P, llustrated leafler with
QUEST " 4gpeed autochanger in Jlull  description availsble on
cream with Studio 'O lnsert, Brand |requaest.

new, lully gusrsniced. (NIPS, plus CABY UNIVERSAL

The latest addition to ouwr comprehensive stocks
of quality squipment for the con-
structor. This Is an exceptionsily
sound and  robust  bitrument
of tha most versatile type,
that will be a boon to the
wriously minded amsteur, 107
vicaman or constructor. Speci-
ficationa: 8-Range Time Base,
switched from cu to 160

Kefu  Y-Place Amplifier P, & P, &, TEST METERS

has a sensitivity of mY, COLLARO "CONQUEST** STE- |Thesc pocket-size multi-range
and (requency 1e1ponse of REO/MONAURAL. Latest ty test matery are of excelient
20 ch to 600 Kcfs with » il gusrantes. Beand new, B/ 1974, |quality and cover all the mort use-
grin of 150. A uhbmh. plus 36 P & P, ful rangas (ALC. Volts D.C. Yolu,

volu‘o of 6.3 v. 50 ¢ resistance and current). Suppled

vided, smum(cn e DECCA FORTABLE AM. | [complcta with tese prods. In-

1 -P:‘Cnhodo Ray Tube and 4 valves: ‘*&‘.._,.‘__'0/ PLIFIER, As upplied in structhon  book and  batteries,
ECF80, |/EF?I, 1/6XS. Con- lamous DECCAHATIC : Com- HModel A, 10 (2,000 ohms par voit
wols: Xeshift, Y-shift, Focus, Width, Brillisnce. ONJOFF.  Time Fhu with wmal  cream  knobs, LYIT)
Baie qucncy {Fine), Time Base Frequancy (Coarie) Synt. Seiector, |Full range tone and volume controls } |Model B. 10 {10,000 ohms per

Sync. Amplitude. Y-input Sclector, X-input Selgctor. Ampifier Galn. |Employs ECLE2 valve. Size 3 x 3§ x| f¥oit) “‘

Operstes from 200/250 v. AC, H‘cim. All r::::i';d compom:u for |Efin. Only $9/¢, plus 2/6 P, & P, :hﬁly'd P. .%6 on ;u:“ Sl
the conttructon of this wonderful instrument, uding comprehensive u otai an, ustrag
saerably Istroctont. avelisole 8¢ 3 SPECIAL INCLUSIVE PRICE OF |SPECIAL CELESTION 8 x 6in.| Ly availablo on reavest.

cliiptical high  flux  loudspeaher
N i, pl - d uing, ALFA POCKEY TESTHMETER
ONLY £12/198, plus 3/- carrlage and packing 30/-, plus I/~ P. & P, to fic. A Mot variaghe test meter cov-
AM. GRAM CHASSIS SPECIAL! (By famous manufacturer), VERY ATTRACTIVE PORTABLE | |oring IS ranges. 3.33) o.p.v. basic

This specisl oMer chasshs i being cHered for 5 limitad pariod only and repre- CABINET In two-tone rexine| |movement, Ohms ranges: 0-20K,

covering  for accommodating the 0-2 Meg. VYolis: AL, and D.C.
Medi

:3‘3#2:5":‘%‘12:1‘.’.’:.‘.‘1&'.&"&%"':6 |;pt:|sz’e':t'l.o="3|‘b}“’\ur:;: ;:?"' ‘I“"“ “‘g l:";'w ¢quipment. 12 v., 60 v, 100 v, 1,200 v,
vartical glass disd {1in, % 3§in.) in red, green and gold on black background, = plus - P. . %ﬂ:&m log'&.\.)ogh.-mmlu;lw
Two-speed diad drive. Full range tone control Quitput approx, 4 waits I Note. ! the above three ltems are - 300 only 3in.
to match 3 ohm spcaker, For A.C. maing 1107250 v. Overall size 13in. 5 purehased together they will be| [* S%n.l L ":i“i\ o::’:i.":::p.l::
6hin. x &}in. high, WHILST STOCKS LAST CHI%6 ONLY, plus 776 P, 8 P, |supplied st the w.“.r htlu-u complete wit

price of Q2/6, plun &/6 P, & P, B DR o

SPECIALPURCHASE A_C./D.C. CHASSISMANUFACTURER'S
SURPLUS

O-Inr 10 favoursbie purchase we can offer
strictly lmited gquantity of thass handsoms
chassh, c‘;‘o.c.m v. for Medlum and
Long Wave plus gram positlon, Incorporstas
own frams aserisl.  Valve fine upr UIO7,
Nhﬁ!u ?HI:III, ?{‘mru h)l(.t?’.kto“n. #? Cheapiide, London, EC2,

[ size 12 = 54 x THin, hig tractive

bronte disl wich &o‘ld and cream lettering. I8 Toctantmos Court Road, Loadon. ‘W.)

Disl shre 11 e By h Thin Y
Lo:'glu: .ltlll‘pl":" 03. Pd:l:'llll.; wlvf.ux wldll’h“ WP AP HP zg% ?“ OERRE B A R G A ’ N S*

terms deposit, plus four monthly psyments of

C‘LYN E RADIO LTD.

162 Mollowsy Road, London, N.7.
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METERS. W carry hirge stocks of |
Msaters from 25 microamps te 1,500 v,
A few of the most popular types arc:
28 microamps  24in, Flush  Round,
68)-3 100 microamps 1jin. Fush Round
Moving Coil at 45/-: 500 mwcroam l
2in. Flush Round Moving Coil at ¥

| mA, 2in, Flush Squsre Moving

“ Eifiott ** 1954 manf,, 28/- 50 mA.
din, Flush Square Hovln; Cail LR
| mA_ 24in, Flush Round 3§/, Send
stamp for complate list, YWe shall be
pieased to quote for special meters
{0 your own specification,

SPEARER BARGAINS
Goodmans Bin. x 1§la,, 3 ohmi. 24/-
glul tie P, & P 10in. Ehc High Flux

ohm, 33é plus 36 P. P, Bin
alntlon igh flux 3 ohm e plul
1‘ & P, 4in. Pltnq Twec(.r. 18)-
r‘ullﬁl’ AP R.AA Type 9120,

k, W, 12n., 10-42 watts, I ohm
13,000 gauss, 35/- plus 3j6 P, [
R, & A, Type 8120, Mi, II, 12in., lo-u
watts, } ohm. (0,000 gauss, :w,'i plus
][hb P, & P, )%in, Bakersy Selhurye, 15|
ohms, 15 waus, J0-14.000 cps.,
€4/10)- plus 3/6 P, & P, All the sbove
brand new and fully gusranteed.
Special | Special ! Latest EHI |
full frequency » nlur. Size 13}
» B4in.. J ohm specech ¢oll. Doul l-
cone. Unrepsatable 3t 39/é sach only,
Plus }j6 P, & P

AERIAL TUNING UNIT

ZAOSI, This well made ex-W,0D
unit containg & hort of useful com-
ponenta includiag: | mA, 2in, fluth
round MJC meter, | mA., Waiting-
houta full-wave maetar ractifier,
pole S-way heavy-duty silvar plated
wavechangs switch. Jin. dia, silver
plated rowry tusning indicstor, J%0
pP tuning condenser with insulated
coupler and 3fin. calibrated dial
(0-100 deg.). etc., #tc, Contained in
strong metal carfying case %in. x %in,
n Bin. with hinged lid. ONLY I7/¢ |
plus - C. & P,

No. M AFY WALKIE-TALKIE
A wonderful oHer, Thig famous trans-
recaiver m--lv.E with relay operated
SEND/RECEIVE switch, covering 7.4-
9 Mcfs band, range spprox, S miles
Good condition, ONLY 1/6 plus 2/é
P. & P, per unit [less sccessories).
Quantity Export inquirie: walcomed.
MROLEX ™ SPECIAL HEAVY
DUTY MAINS/BATTERY AMPLE
FIER, Vary amart unit housed in grey
crackle fnish case with chrome and
cream fittings. For use on A.C, main:
2001250 v. or & v. D.C, battery, Valve
fine-wp: 65K7, 6SN7, 65L7. 2-6V6. 6X4
and 429C vibrator, 20 watts output to
ematch 4, 8, 16, 250 and 500 ohm speaker
stems,  ldeal for PA, work, etc.
Siza: 13}in, x Bfin. X THin. Mike snd
gram inputs with separite gain controls.
tone control. 8rand new, lully guaran-
tead. ONLY €118/, plus 7/6 P, & P,

DLAS BALANCED
TURE HEADPHONES. Com-
plets with hesdband and leads. T)é
pair, plus 1J6 P, & P,
HIGH IMPEDANCE LIGHT-
WEIGHT HEADPHONES.
Brand new imported lmo 4,
ohms. Complate with ds, IS
plus /6P, &P,
AMPLIVOX HEADSET SPECIAL
{not surplus). A3 used in up-to-date
shipt, aircealt, e, Excellent qualicy
wper lightweight low Impedance
magnetic headphones complets wath
button microphone attached snd plastic
ear moulds, Absolutaly brand new,
43/- pair. Plus /6 P, & P,
EVEASHED AND VIGNOLES
BRIDGE MEGGERS. Serins 2,280 v, |
Perfoct md eomplcu with leather
FEW ONLY at
(l",T’,._ plus 7," P AP !

>
I
8 3 »

EXTRA SPECIAL OFFERI!
A small three-valve PORTABLE
RECORD-PLAYER AMPLIFIER

maunted on baflte 12 x7in., with High

Flus 44in. I.oudlguhor. Vilve ine-up
ECCHY, ELB4. EIBO. Incorporates
separate bass and treble controls.
Mat. output 3 watea, Will match all
types of high impedance pick-up
Ready (o usa, £5/12/4 Elul 36 ' & F.

& STYLE ARBIN
nni:hod in two-tone Lnlh'rolt.
Will sccommodate above Amph-
fier and Bafte without modifica
tion, 3130 most types of Ancillary,
Eqdpmenl. Overali size 18 x 13§}
x Bjin. Fitted with nrryin"
handle, £3/9/é plus 5/- P. &
NOTE. f both items 9ur- E
chased together they will s
:u?pllnd at a spacial inclusive
price of LB/7)6 plus &/6 P. & P.
= —

CABINET SPECIAL!!

teading manulacturers’ specul
tape  equipmaent cabinet-=
multi purpose. Will house il
your portable tape or record
playing  equipment, speakpr
to Bin. or 10in. x 6in.
Size  1Bin. x léin, m Idin.
Dark green rexine covered,
chrome ¢arrying handles and

Rtted detachadles lid  with
tockable clips. {Keys supplisd.)
Brand new In orginal packing.
PRICE ONLY 1 - plus 5
part packing a carviage.
{Limited quantity.) A truly
professional jobl
—— =
RETURN OF A WINNER!!! (exctusive)

We have been loriunate in
obwnlnf 3 furthar fimited
lugplyo this fine and popular
cabinet Instantly mof"
nised a3 being of ieading H
Quality manulscturer’ luoclx
this trolley-type cabinet is
Ninished in polished dark wal-
nut, Can easily be adapted to
accommodate tape recorder,
amplifier, radicgram, etc,,
ste, External measurements:
4jin, x 16in, x 2%in, The
whole is mounted wpon
** sasy run "’ cagtors. Subjecs
to baing unsold, £5/19/4.
Plus 15/-C. & P,

! JUST ARRIVED!!

ALLAN DOUGLAS ELECTRONIC ORGAN

Readers will no doubt be plesied to know that cur working
modal of this amazing organ for home construction, may now
be haard and 1can, st cur Hi-Fi Showroom In Tottenham Court
Road, W.l. For ths benefit of constructors sll componaents,
keyboards, chokes, otc., sre svailable ready made, Full con-
stryctionsl details are available in book form at ISk pius 16
p. and p, Wae shall be happy to iorward » complets price list
on receipt of 3 stamp, Plesse sddress sll organ enquiries for
the sttention of Mr, Rochs,

A SPECIAL HIGH QUALITY PUSH.PULL AMPLIFIER
By famous manuiscturer imitad stocks only of thia
really wonderful quatity
amplifier  emplovin 4
waiver: 2-ELB4, ECCR:,
EZBO, Separata Bass and
Trebla Controls mounted
with Yolume control upon
looss panal with flying
fseads. Exesllant quality com-
ponants employed throughout,
Owerall  dimansions:  {Main
chassin) 124in, x 4in. x Sin. high.
Control panels &n. & 2Hna. Input
to match scandird high impadance
W‘ tal or magnatke pick-up. Output spproa. WALS Max.

HILST STOCKS LAST ONLY £4/19/6, plus 3/6 P, & P, STEREQ
VFRS:’ON—u‘ = me sppearance apd valve line-up, only E€7/9)6
ptug F. g

—TRANSISTORS 1"i—
| SURPLUS—P.N.P.
HED SPOT (Audlolﬁxpenmomz‘ Ap-
(P01, ) ROPRURIR [
HITE SPOT, RF. up to

ASMefs ... e T &,
STANDARD—
BRIHAR
e P w 184 ea,
| HULLARD
ocCilé Powor J watt ... S4{=-ea.
. 104 ex
. 16 e
. 107~ un.
MG -ea
14/é 2
. = pr
. ljé e
LT
Yé2R R.F upto 4 Mcfs ... 196w

V6/4R RF, 48 Mcfs .o 33)= a2,
Vo 8R R, F up 1o B Mefs. 7 VR *
Audio

| VIOMISA ... - s g
\'I'IS[IOF (Povnf) p— v 18- -

HAI04 R.F, up to & Mefs..... 0)- ea.
XAIO3 R F wup to4 Mcfh....... 3
X804 Audio up to | Me/s...... 10/~ s,
Attragtive discounts for bulk pur.
chases. Tha above is a selection only,
Lot ui have your angulries.

(ALL POST FREE)

% BARGAIN CORNER %

2 CHANNEL TV, TURRET
TUNER (by hmouu manufacturar),
- B8rand new, NOT yyr-
gllll or ex-cquipment,
5 Mch. LF. PCC B4
and PCF B0
valvas. Com-
plate  with
eoils ; Band |
Channels | to 5.
Band Nl Chan-
nais 8 to 1l. I
manufacturer’s original
Carton, Fully guarantaed st only J9fé
plus /6 P. & P
ACOS MIC )9.1, Cryta) stick micro-
phone with stand, Ll orlu S gns.
Qur prica Wibplua 16 P, & P
MIC40, Ganeral purpou crymal
microephons with desk stand. Ouwr
price 25/- only plus 1/6 P, & P,
DEAF AID TYPE EARPIECES.
Standard magnetic type complete with
lead and plug. As new., ONLY 12)4
plus If- P, & P,
ANOTHEA PORTABLE CABINET
BARGAINI Exleading manufacturer's
battery portable actache type case.
Attractive two-tone gray rexine finish,
Sise closed I13fin. x 9fin. x 1fin,
Complete with fittlags and handle.
including Medium and long Wave
frame aerial which fits in id. Limited
quangity onl; at bargaln prica of
1976 plus , & P, Brand new.
TRANSEQAMER SPECIAL  Sup-
plied quality hall 1hrouded drop thro'
Mains Transformer, Input 2001250 v.
OCutput 350-0-350 v. B0 mA.: 6.3 v,
3 amps, Sv.2amps. Ex-squipment bue
gusrsntesd O X, ONLY 9/ plusij-P. & P,
8in, LOUDSPEAKER Ex-equip, a3
new, Less transformer. 3 ohm speech]
| €odl. In sttractive eloth covered cabinet.
Idgal for axtension speaker. 128 plus
IR A Sruher only, les) cabinet

F1d "l‘ plul ]
'EPLACEHENT

5
[ §

BARGAIN |
PICK-UP INSERTS. All brand new
and fully !ur\mud. Complete with
Sapphire Styli,. FONOFLUID 21/.
each, B.S.R. TCH (less bracher) 15~
each, B.S.R, Hi-G with brackes. 18/-
exch. BSR, Hi-G (less bracket

1S~ each., E. V. POWER POIN

in Garrard plug-in shell, 18/¢ ouh
GARRARD GC1 1§~ each, V.
CARTRIDGE only 11jé -ch, AN
plus 94, P, & P.

VALVES.

praheniive stock of all B

12 months. 12in,,
plus 10}- ¢, and p.

Wae have parhaps ths most up-to-date valve stocks in
the trads. New imported valve types lully guaranteed and P.T, paid
and all the usual surplus vpn st apeclal prices. We also carry » com-
A types st cutrent List prices. Send stamp
for NEW list now available. MNote: Certain American special purpote
types can ba supplied, Enquliries invited,
RE-GUNNED CATHODE RAY TUBES.
14in,. and 150, £510)-3 |

new.) Guaranieed
g 2lin,, ETIYG;

161 Holloway Road, London, N.7
79 Cheapalds, Lendon, E.CL
18 Tottenham Court Road, London, W.l.

SEE
IPAGES
136
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Technleal Specification:
TRANSMITTER

R.F. power output: § watts.

Frequency stability: 3 parts in 10® per
degree centigrade.

Carrier noise level: 52dB below 30 per
cent. depth of modulation.

Spurious omissions: 2nd harmonic atten-
uated 544B, all others at 70d4B.

Modulator cutput: 4.5 watts.

Modulation capability: 90 per cent.

Modulator response: Flat to within 1dB
from 150—3000 cfs.

Public address: Audlo output 4.5 watts.

PANEL CONTROLS

Aerial socket, pllot lamp, extension
speaker, selector switch, volume control.

Frequency
range 75-100 Mcfs.
i Complete Tranmymittar
Recorver Assembly, 3nd power su Iz.
;mnurin; only 84in. % Bin, x din, wm t
44 1b,

ach 16t compriser one VY.H.F.
TransjReceivar, one 12v. power 3upply
and one hand microphone.

Original cost over £1%; supplied n
used condition but in working order at

ONLY £ 1 8 PER SET

plus I0v. Od, carriage.

LA A A & o o o o o

e e o o o a4 o 4 4 o 4 o 4 o 4

Specification (contd.):

LEPHONES
I

RECEIVER
Sensitivity: Less than | microvolt.
Frequency stabllicy: 2 parus In 108 per
degree centigrade.

Selectivity: B at 4 25 kefs.

—30dB at & 50 kefs

—50dB at 4 65 kefs off tune
Signal to noise ratio; 12dB or better
for luv Input. A.F. Output: | watt.
Speaker Impedance: 3 ohms.

POWER PACK

Power input: 12 v.

M.T. Qutput: 300 volts at 105 mA. for
Trapsmiteer. 250 voles at 54 mA. for
Recelver.

LT. Output: 6.3v. at 1.6 amps.; 6.3v,
at 2.6 amps.

— ——— . S T — — . — T T S Serv— — — — — — C— — . C— S— — — —— — — —————

POCKET

ohm; 400 micro-A,,
12 mA, 300 mA,:
=00 o 4 &5 db,
§ ranges, 3 x 4§ x
tin, Lirge clear

Lise price £4/19/6).
UR PRICE L4/7/8.

ENERATOR.
and 100 Mc/s.-200 Mcja. Internal Mod. 400 c.p.s,
to & depth of JO%, modulited or unmodulated
A.F. output continuously variable 100 mlli-volta.
C.W. and mod. switch, varisble AF., output.
Magic aye. Metsl cise 1b x Gt x S§in. A.C.;OOI
150 v. Brind new. Only (iR, Carr. 5)-.

T.C.5,
AECEIVER
1.3 t0 12 Men.
T-vatve superhet,
bullt ke a
dream, 125K7.
RF, 125A7 Mixer,
12A6 Osciliator,
12Q7 Dacecter,
AYC - BFO - 11t
AF, 123KT-LF,"s,
The [2A8 final
puts 1.4 wactes Into SO0 ohms wnh an Input
modulated only 30%. Pancl controls: R F. Gun,
AF. Giin, CW. Pitch, band-switch, mod..C. W,
switch, powsr switeh, ground and serial posts,
M.O. or crysnal frequency switch, spsaker fack,
card holder tolog 10 stacions, hand vernmr tuning
knob turning & large etchad calibrasted plate
behind hale lined window, anti-backlash gears
used, Used condition. LBJ10/-, carriags 1%,
TS5, TRANSMITTER available ac £9/19)-,
carriage 15/~. Nots.—il both jtems purchased

togather, £17. Carriage 18/=.

D.M. 34 Ametica’s finast titele dynamotors
oftering 12 v, in with 220 v. out at B0 mA. With
wppresion and  imoothing mounting  base,
'S’hz "2 :,;l‘lxllim Orginal packing, ONLY 15/~

WIRELESS SET No. 19 Mk, Il
This famous
Transmitter-
e 4 Recelver incor-

porates A" Set
—TX/RX covere
In! 2-8 My,
(37.5-150
metres).

—
Set—VHF TX/RAX covering 230-240 Mchs, {1.2-1.]
metres) and intarcom, smplifier, Completa with
I8 valves, 500 micro-amp. check snd tuning meter,
dtcuita, and Imruction book (American manu- |
faciure).

in used condition, 65j=.

MULY) - METER i MONITOR
Brand New. 2,500 o.p.v. Multl
n;g. &/30/1 20/ 200§
1, v. A.C,, diteo
D.C. 0-1k., Ok meg-

disl, Leads lupr"l‘, | scalad

P& P26,
100 ke/s.+100 Mess, |

Carr, 10/, | &0,

Collers : 87 TOTTENMAM COURT ROAD, LONDON, W.I.
Mall orders : (DEPT. W,) 32a COPTIC ST., LONDON, W.C.t,
WOT! You don’t own a Relda cataloguel It's terrific and fully illus. Only {3

P Y

TYPE 18.
Consistsof
YCRIIB -

maeter

100.0-
100~, In-
corpor.
atm Y
shife, X
it In
ufsec,

and direct, raquirel only witabla power
pack for use as ocillowope. 79/-, carr.
10/=,

ALIGNMENT ANALYSER
Typs MCI2
AC, MAINS mﬁ.go volus.

Provides s—
WOBBULATOR **  (SWEPT FRE-
ENCY) OPERATION, for FM/TV

afignment linear frequency sweep up to
12 Mc/s, From 400 kdu.-ﬁ Mchs.
CAPACITANGE MEASUREMENT. Two
ranges providsd, 060 pl. and 0-120 pf.
SPECIAL FACILITY enables true resonant
frequancy of any tuned cet. LF. trans-
lormar, etg.. to be rapidly determined.
ONLY &8/i96. P. & P, 5f=

HI-Fi CO - AXIAL
SPEAKERS. BRAND
NEW—U.5,A. MADE. 12in,
Co-apxial Spesker. The
wooler uses 6.8 ox. Alinco
$ magnet. Has din. qweeter
and an electronic cronsover
natwork (o sepirste the spaaker lunc-
tions, Frequency response: 40-17,000
cyeles, Output 12 watcs, impedancs
8 ohms. ONLY 120/=. Bin, 2}in. cwester,
10 watts, e, 90/= P, & P. 4/- ob exch,

BRAND NEW
VARIABLE
TRANSFOR.

MERS.

Inpus 290 vols,
Output 0-260

volts, $ amps.
Brand new, aonly

Carr. 12/6.

P P W W g

AMERICAN LIGHTWEIGHT HEAD SET
Theie H.5.30 phones are — -,
tha imallest used by the
.5, Alr Force. 2502 imp.
viing soft rubber minis.
wre ear moulds for mau-
mum  mutkk  and  voxe
reproduction of the finest

quallty.
ONLY 18§/~ P. & P. 26

VERDIK HI-FI AMPLIFIER. 10-witt push-pull
ultra-linear feadback, Besutilully styled in green
stave snamel, Provision lor tunar, bass and treble,
S-porition selector for radio, tpas, mike, tips,
L.P. and std, records, List price 20 gns. OUR
PRICE C14/19/6. P. & 7. T)6.

INSTANT VALVE

MODEL VT4
Pocket-eize
battery opersted
GIVES INSTANT
CHECK OF;

e All Radic
Valren®

e Al T.V. Valves.*

e AIIT.V, Radio Fuses.,

® Circuit Continuicy.

o AW Pilot Lamps.

@ Has built-in minis-
ture 7- and 9-pin
vilve .mﬂfhunou and battery teat.

*Internatlonsl Octal, 8.8, 8,9, B7 Battery and

Halns types.

Bedutifully styled—precision made.  Supplied
complete. Fully guaranceed. 30/- B B
ONLY b

CONVERT TO
V.H.F,
Within  minutes you
can axtend the fre-
quency of your te-
caiver to cover V.M.F,
V wiing our brand new
M.F. Convertors.
R.F1é¢ covers 5045
Mcjs. vernier calibrated
wning, 20/-. R.F.15
cavers 40-50 Mc/s., switched tuning, B/6. Circulcs

supplied. P. & P, 36 on ecach.

PORTABLE TRANE/RECEIVER No. 18
A 1elfcontained TranifRe-
coiver for Telephone and
C.W. Range approx. IO
miles. Frequancy 69 Mejs.
(30-33.3 mecres). Valve line-
wp: 3 ARP-12, 1 AR-B, |
ATP4. Complets with aerial,
H.T. and LT. metar and ol
actasiorids. Weight 20lb.
Size 8 x 10 x 17in. Brand
New only 80/-. Carr, 10/-,

MUS. réo7
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R.S.C. HI-FI TAPE RECORDER XIT

253

INCORPORATING THE LATEST COLLARD §TUDIO TAPE TRARICRIPTOR.
THE LINBAR LTUY HIOA QUALITY TAPE ANPLIFIER. 4 HIOH PLUX
Tx dia. LOUDESPEAKER. Roel of Bost Quality TAPE. Spare Tape Spool. o Pertadle
Snliata., fnished in viceersd wilnot or two-looe
torins, and eouseclion disgram lor wirlng G plfer W Erammipor,

Build o high quality recorder
in the €70 ciass for only

Cabimet. m3s sppros.

FEATORES MMCLUDE

% 8 BPEXDL, & FREQUENCY RESPONSE $5-11.000 ¢.0.0. % SWIT(EED
NEGATIVE FFRDOACK EQUALIZAYION POB EACH JPEED,
§ WATTS, A MAGIO BYS RECORDING LEVEL (XDICATOR. % 3 BOTONS.
Post metnd. % TAPE MBASURING AND CALIBRATING DEVICE. % PAKES
FULL 7i=, DIAMETER AEELY OF TAPE. & NEGLIOIELE HUM. 4% EN.

TIRELY EFFECTIVE AUTOMATIC ERASURE,
Prull deactiptive laafi- rupplied om receipt of 8.4.E.

OB DEROIT 3 OBt aa
[ 11 &
Casbh piee O h-h: 8 moonths

1 aNg-
2 l".“.

% OUTruUT

HI-FI 10 WATT
AMPLIFIERS

BRARD FEW
B T8 SLIGETLY —l -
BOILED DONDITIOR
Cwr. 1M
A REMAREKADLE QFPORTUNITY
Pushepall culpat. Latgel high Mullam! valvea

Dual etparitely controlie) mpuis. for mike and 'rlm

Asparaie lass and trebie controis. High seusitivity, Out
l'r:r 16 obm lou-hp-mv. Nuarsnleed, testod, a In e

Pull range st ru.\ly cumpetitive prices

VALVES! [ii o

REEPANCO counemonu. ENVELOPES AND COM-
NENTS ALWAYE DI ETOCK

AN parts jor: On- Trassetor Recelves 28/-; Two Transsioe
Reveiver 42/-: 3 Dor 3 Transislor Receiver g37) |
Minl 7 Beven Transistos Pockst Poptable Reopivsr £5 1
Majsr 7 Aeven Transistor Portable Recelver 15 ma.

Ouly Mullard, Kiswss, e Brimar Transistors supplied
tor llnl T a4 Major 7 I.anﬂvul.
Ocasirueticual Envilopes.

sbis 1/3, Minl 7 U8, lﬂh' Vs,

Dee pd., Min) 3 Pochel 1ot~

THE $XY FCUR T.R.F. RECEVER

eeculrer with stlen-
N recutar,  Por
Inclosion In Cablpet
Musirsted or wul-
ant venwred fype.

Jedgnel for simolieity In wiring. Rensitioity and quality
are wxh up Ld sandant.  Poimt-to-Puint wiring dlagram
{nstrections and paria fld 179, Thia receiver can be bulls

Tor & maximum of S LOVE inetuding cahinel.  Avallable

An all dry ballcry elimlastor,
Pleisly repinces batieries rupply 14 7. and PO v, =
A0 c/a s arallsbls. Bmiy

sad 30y, This Includes latsst low

Atpr Of » 8§ X 2D, ApprovT.
AL
Tor o)) batiary portable rectivess requiriag 1.4 v.

R.S.C. BATTERY TO MAINS CONVERSION UNITS

. | Tree BML

Comn’
mame J00-TH) v

plion trpeen. €
gram 30 9 of ready for um 48/0.

o A
KECKIVERS airmally wsing 7 7. sccumalator.

Trpe NNI. sn- lll » ). Hupplios 170 v, 30 ¥, and #0 v, 40 mA. enl
2. 0dntal mo<be. TRERESY COMPLETELY REFLACING
BOTH H.T, BATTER TS AND HT. 8 v. ACCUNULATORS when tvonected

M. wmaln. swppdy 200.230 v, AD efa SUITABLE FOR ALL BATTERY
Complels BN with diagramas aod lnstiwctions 490 or readty for we BO08.

plote LIL with dla’

PHILIPS CONCENTRIC (Dual Cone) P.M. SPEAKERS

16 Brush Of cevam bakelie of vvassred wsinut, 10 la. Diamelar. 3-5 chms
SPECIAL OFFER OF '?:i’% :?gg:gts acos i-rl | R.S.C. TRANSFORMERS
BEST QUALITY RE-  'A7E 7= B TN FULLY GUARANTEED
CORDING TAPE.pve. X RESA VTR = o0 | ¥ "‘"“’ o, DSk INTERLEAYED AND IMPREGNATED
fusad. On plastic spooks. By leading indicator, 1 9 10/8 35 9 Lm-d ::‘il‘mw"o?ﬁmm
n;mulu(um’ Brand new,  din, * Fasl rtv\md GNS. l §0/-. #OLLY SHROUDRD “RIGIT [Epr—
1500, 8110, fn. 800fr, V&1, 7ia. % Iwi 30-1 Siick type 3300230 v, 60 mA,. 83 7. 70 B v. Ta 1718
1P, 1,700(c, 35/, 3in, 226 LP. 78, X Teres 5""-‘4 spool. ¢ Cutpu 0960 ¢, 100 10A., €3 v, 4 &, Bv.3 B 259
mn. 850l LP. 3pe. EMPTV b ool e g ""d 39/6 (M) e s iRnt- iy 89
FLASTIC SPOOLS, 3in. 2/9, Bin. f Ly ol &';e 2t w:,‘: Limited number, §3300.380 v. 130 ma.. €3 v e R i %8
211, Tin, 0. Fotaoi ok A C Tahn. 304180, HO WAL 63 v dn. ek dv. I0 490
TOP IHRGUDED DiOP-TEROUGH TYPE
MO0 Mue 0 mA$I . lg
!':::::':;' R.S.C. Al2 STEREO 2500800 v, 100 i B éa§
AMPLIFIER KIT v AT AR oo,
Limited qumber in band- |, o L0 i of parts Lo mutadls for Mallard 810 Amph
wme walnut veneered cab-|nuras 8 good noamy £3-19-6 330-0-380 v, 100 m4.. 63 v. 4 8, g%
mets. 21 ohms werch |3 + 3 wvalt Giota) § waldd v. 130 mA, &3 v da,
coils, Bjin. 298, Bin, 38/9. [ veres empilter providiag  Car aed pactisg T8 | gy nyima0R TUANSPORNERS
10in. 58 9. raally Hie-tha reprduction.  Auitsble for wem with alf | Prigearea 200-180 v. e
saren plolisnp Nadle #f presmot avatlahle. (lan, volumwt | 190 v, W0 ah , 303 ¢, Ju . 14
=i - | snd trne rontrole  Presey balaoos ustrol 1paa for 180 v. 1S mA., 506 v, 230 rud. 9!1?

DRY SHAYERS. DBrand new in carrving case

ation (rom 3 U2 batienes, Atted in case. Jusl
the thing for travel. Only 3%/8 (approx. half
prioe).

SUPERMET RAD!O FEEDER UNIT

Deaign of 8 Aigh quality Radla Tuner ol tspecially sultable
tar ue- wiih any of vur Amplifiersh A Trude Heplode
Becond

+ lntorpoendg fram.
pitiva.  Comlimie are T-llr-l w, (b and Vol, Out pui
witf 108d el Ampliftery reguiring 300 @ ¥, lnput daprdy ﬂ
on Ae lacation, Culy 220 v. 15 mA. A.T. and LT, o
4.2 7. ] amp reqeired from amplifier. Blie nf unit & By
0-4:7ln bigh feod BAE  lor thurtratedl leaflst olai
hutbding cust is gu]y._ Polnt-to- Fulul wirng dagrams
And Instracione 878,

GCARRARD BATTERY OPERATED RECORD
PLAYING UNITS. Complete with Pick-up to
fake &5 r.pm. rrcords.  Used bl{ leading_manu-
{acturers in  Transustotmed ecord  Players.
Require 8 v, Lauery, Only 83/18/8. Carr. 248

PORTASLE CABINET

Tua Tone Ketlne wilk Al! cul wots 1o Lake ahove nall. am
tiver aml ywaksr. 298

B.3.R. MONARCH AUTO-CHANGERY
Trpe HAS 4 oot T O Pleh-use with sarpoire oiyims,
“pYTg. Usrr. 44
ap: ACHIAL {-speed aingle pingars =ik b4 ytoover

crystal plok-ip head §A/1278  Curr, 48

Mmatched 2-1 ohm sprakers  For 200:.280 v, A.C. fuaMa
Arionisbhing valus.

w.B. "“STENTORIAN " HIGH FIDELITY #.m
SPEAKERS

w.B.

HIEP1012, 10 watlts 15 ohms (of 3 ohm] speech
toil. \Where 8 rood quality speaker ot a
fow price b n-qmrrdv we highly recommend this
unit with an amacing performance.  BYI1NS,
Please state whether 3 ohm or 18 ohm required,

L B

AM FM RADIOGRAM CHASSIS. HIGH QUALITY.

PUSH-PULL. &3 WATT OUTPUT. Curreat
manufacture. 12 months rantoe. For 200-250 v.
maint. Covers L. and M, wavebands plus F.M.
Includes § lafest mintature B.V.A. valves.

Only 22 ens. plus 708 carr, Or deposit S22/
and 9 monthiy payments of 2 18-

LR.L $.orme] Bingte Plagers wik bi.& T/0 n-r-m ek -y
head fr Btoren and Wonaura, tmﬁ ary, 84,

GARRARD 4-3PEED AUTO-CHANGERS
Type RCIIWA. Limvtad o.mber o2 £10/19.8 lapnros,
half pesog).  Cary, 38 Bragd oew.

'n-o\ll«l'r ‘runrou-m
Frimariss

1Il.

(s 8 IJL nv.la 1%
Giv. 70 .. 43v.Ba 81
1443 v. Ta 7 4iv.da 58

Oﬂm TRA!"O!III!

Railery Pontarde 64 1 1 jor 338,
Srmalt h-umh 80300 1040
Wandard Pentods 3.000 0 la!n
ntupard 2.0000 10 10
Tush.pull § watta V8 lo 3 ohms ...,
Puah-pull 8 wails r.uunaun- .. . .
Pusk-pull 112 watls AV 10 1 or )
Pash-pull 10:17 waits 1o match $VE w M-A-t llll

e
aeeabortroals =

Push-pull RLA to 3 of 15 obme . n/
‘Pm puil Ulten Linear for Mulland’ all) o
Fush.poll 1818 watls, eecUonally wonnd 3

K T84 cle. or §or 18 ohms Ve
Pm-nll 0 weit bigh-guahlty vtlloull, wour

L K ou_usunc.. e AN

IIOO'rﬂ
m-l..llfulmﬂ 139 o mA, 10 A 300 Ho
180 ma.. 1ol I9g 11 & mA. 10 H,, 4000 4731
00 ma . 10 H. 900 lamp 030 L T.iype 68

PARNENQ MANS TRANSFORMERY
Cod LT

4300430 ¢, 1M mA. E3 v in. 0 V. o
3000500 v. 1M mA.. K3 v. d. S v. I

z}*a
. 19
A.M."F.M. RADIOGRAM CHASSIS
A 8 valve unlt by a leading manulacturer, Covers
L. and M. wavebands phin V,H.FJF.M. Esxcetlenl
auality nulpul. High «enaitivity. Built in Ferrite
aenial.  For 200.250 v, A.C. mains. 12 awaths
guarantce, Only 13 | QNS Carr, 10/

]
Or depont £45'- and 12 monathly payments of 224,
A brautifnily designed amd Rosebed wunot venmered b

CALiet inady 16 st LD chheale coi by sup Pl fof 0oly 3279
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30 WATT AMPLIFIER
R.S.C. A.10 ULTRA LINEAR

HIGH FIDELITY
POSH-PULL ONIT
ENPLOTING

Cootrol  Pre-Ammp
stafits alv lcorpor-
sled, Benalliriy o
exlremely h.
Onty 12 miiivolts
minimum hpul 8
rquired  for  fall

THIS KN-
SURES THE SUTY.
ABILITY OF ANTY
TYPE. OR MAKE
OF HICROTHONE
Ol l'lcl-UP.

‘lvr mu. "t ™ and T ewt ”
with mmple tone  worreeiion
fog loog playing reconts An eTirs
npot #1h amcclaled wel. cmired
& pevhled wo lhl (L. 'pnn-h
Mwu oeh a8 " mike ™

Lt ran be ﬂlqnlu—‘ﬁ

b=t 100 mia
'ﬂ"lnoﬂnm‘nnnmmnl Y OF 30C v, 20 oA and B3 v. 14 A FOR A
RADIO FPEEDER ONIT, l‘rh tn KI% forta with ey o lollow wirtg Skadrama.

buifl ¥tk 12 months guaranies £13/19/0. TERNS

pun--u AN OUTPUT JOCKEYT

ovey 11 GNS, O AIEMELED TNITS.  DEFOST 240

and 12 moothly
paymants of 24°8.

Casy, 164,
Cover ua [Hust et Type 807 u.,w valves are ward oith High QuaMy Bertb-palh
l‘l""l‘l- b lnn-lurmn pretalls designed for Ultrs l.)n—n’v

ration. Negaiive inedbach a( 0 D B CERTIFIED PERFORMANCE
Om ALRE BQUAL 1O HOIT nnvuvz UNTTY AVAILABLE. Preqwency maponsc
B 30-320,000 ¢ica, Tont tnolirks 4 12 DB st et ¢+ 12N B ta—=n DR
n u.un cich., hum sivl poler TO D.B. Gawn quAMy rellable cohipohenls uerd.
(haspis Anish tiow harumer, Oversll rise 17 %X § ¥ 7 appdoi. Tower comumpion 130
walla, Por AC mabw X00-250 v, 80 c/n. Ootpuls for 3 sod 18 odun rpeadern EQUALLY
AUITABLE P THE CONNQISSEUR OR TOR LAROE RALLS, CLURE OR QUYSIDE
EAL FOR UEF WITH MUMCAL DISTROMENTE §UCE AS FTRING BASS,
OROAN/QUITAR. oi¢e. POR DANCE BAKDS, OARRISON THRATRIS,
He, els. We eas supply Mlarophooes. Tpealaly, oit., 01 Doen sash priess or ¢m lorms wilb
amptiters. EXPORT FNQUIRIES IN 3

LINEAR " DIATONI@ "' 10 WATT HIOH FIDELITY ANPLIFIER. A compact aulrer:
Uwsly Brsebed unit. 12 gup. Cash. Bend S.A.E for kaflet. H,P. Terma Dep. £2/3 and
tweive monthly payients of £22°3.

u’z:n“ l:.’mo 10 WATY HIOH FIDELTTY AMPLIFIER, #ith ) podfion equalieaiton
Ll b3

LINEAR Li/s NIOH QUALITY STEREC ANPLIFIER. Tolal culput 10 wstla §land-
=une Verspey Pacln Fuste. Al oontmis ganged. Omly 12 0na

LINEAR L43 MINIATURE /% W, QUALITY AMPLIFIER. Ouitable foay wet with sny
recond playing sult and modl microphones. Nogatve feetbucd 13 DU Dase agd Trebie
eolrmis  Fie 4L matee inpul of 300750 v, 80 c ps. Uwipal lor 33 chm speaker, Three
miniiare WMullard valvea Siae only §r Ex djin high (Thasrls fully oialed from mains
Uoarsoleed 17 ceoetha. Only Esn 9.6 Or Deposit 28 and § moathly paymenis
of e, Bond B.A K. fof leafi 1 L

GLIA MINIATURRE 3 WATY ORAN AMFPLIFIER
For 300-280 v, 00 a.p.s. A.C. mazoa. Oversi! was onty 13} 27} = Hin. Ptied Vol an! Tone
Coetrel with mains ewit-h [esigned for nar with any ol of dugle player ot rreord chang:
ing ani. Ontpat for 7-3 ohin sprakine, Cuarmntiesd 17 mouthe Onlr §R°Q

RAC. A7 34 WATT QUALITY AMPLIFIZR. #pec. eracily n2 AS besvw wib amcerdion
ol cotpal vallegn. Camplete Rt of parts, Jiagrama sad lgstroctions £3/)8)-, rarr 34

RB.C. A3 &4 WATT MIGH OAIN ANFLIFIRR

A highly snsilive {-valve gualily amplifier for IDe Booe amail clab. sle. Only 80 muM-
nits mpot b regqulred for fu!l onloul s that i I8 ruitabie for uer wilh the lales) high-
tiaiity pleb-up baels tn adiition Lo all other Lypes of pich-npa ard practicatly alt mibes,
Reparsle Bam and Trabh romtruls are proviied. Them give lull iog paring rcord
wiuslentlon. Mumrbreel o hegligithe wing 73 DA
m 18 DA of ve feadback i wmd. H.T,
of W0 v, 3 mA and LT, of £3 v. 1.5 a ¢ svallabh
for the rupply of ¢ Rafin Veedar Unit or T Derk
preamplifer. Por AC mams wputl of

¥ ¢/a Cuipat (ot 2-3 ohmm oTwalier,

hammaer fAntsh. and pomt-ic-polst wiring disgrams
sod [osroctings.  Ficeptioasl vatus st only $4/18/-
ot dmembied teady for me 28/~ axtre, jlos I ears
riage. Or Depnsit 22/- and S+ waglhly hayments of
22 for am=rmbl~] unll.

P APEAKERY 3J ohin TS Ferdio 219, Bin. Goonimpans 170 7 « ﬂn KA, Kitp-
Rols . Qoodmane

Kae with
high fuz mu 2859, 10v B, Filted foal Otlnllvunn EO B 1%n

WA POL]L. 12m WA 3or 15 chime 16 watte, 11000 Hnea, BO/S.

TWEETERS. (ln Pleemy, 3 choma 18/9. ACOS Orpelal Ricrophoes lamma. Brand
Wi 1Soam 2AH. orw. Ouly §/]11 e Br. Equip 4/1] rs

COLLARO CONQUEST 4-SPEED AUTO- ACOS HOPM RN Crystal Cartridess.
CHANGERY. Wiih studle plel-up with (Turhover (¥pe. with mpphire »iyiua),
larparer bead. DRAND NEW (‘AHM Sanlard wplssmept for Garrand and

st model. For N80 v,

Collara. Only 189 BERS Fu-s 100
1198 Garr, 18 198

! Cunnrd 0OCH

SPECIAL OFFER PLESSEY
Abovy cahinel Rinsr Changer, DUAL
pbgeien, B T8 CONCENTRIC
Qm 0. 05 with l"olhn;' l:]n_ ‘-M_

| B &N SPEAKERS

HIGH FIDELITY 12.14 WATT
AMPLIFIER TYPE A1l

PUSH PULL
ULTRA LINEAR
OUTPUT
“BUILT-IN"
TONE CONTROL
PRE-AMP
STAGES

Two Wmpol anckels *Hh assocl-
0!-4 toolrls alice mizieg
* apd gram sa In
MO High wnehiva
& valves CX BOCR3,
ELAL, X184, 872 mga Yualiy mmny oo _vatpet tranafurmer mﬂuly devigred
for UNrs Limras ailon, and reliabie anal of current AN
DW!DUAL CONTROLS PON BASS AND TREBLE “ Lt ™ and = (o™
rrv:on 3 DB 30- 30,000 c/cn. 11 nega! feadback
!.1 ullln-uu‘ INI'VT reatred for FULL OUTPU

'nqum
Hum hvet 40 D B dowy
Salable lof aee with sl

makes sl y of pi e ol oRPSfbupct  (ompdrable =ilh e vriy teed dengns
Poy HAKDA or LONO FLATING RECORDS. For NUMCAL INXTRLUMENTY wch ar
STRING BASE. OUTTARS, ric OUTPUT SOCKET with piog rwvﬂn 300 v. 3 mA. and

83w 18 a For rupply of & RAUIO PLEDER ONIT. bum o 1359 7m. Por a0
matne 300-280 v, 40 clen Oaiput for 3 and 13 chne sperakery ? B tompitie Lo last pat,
Chass ig futly panehed. Pull inst roctions and potht Ao-foint oifdig 3 GﬂS Cart
Alagrarps sappiied. 10T lactory butlt 45 entr). Only . 104
1f requilevd louered melal cover wRD 3 rarrying handies can bm mapplied for 10.9. TFRES
0N ABSEMBLED UNITS. DEPOSIT 189, 6nd 12 monthly payments of 1§/0. Bendt & o, F

loe Mustraled wafirl detaling Rsady-io-assemble Culancts, Apeaery, Mwropbones. e,
wal casd and redR Lenuna

R.S.C. PORTABLE GUITAR AMPLIFIERS

l"lo‘l [} WA". "lth  Quainy Oulvd.. Bpauie
= (] T eublrule
&mlllvl\y H -'. Ih(h Piuz fem. U-lrcur. Ingar
sothels for RaduvTape or Cram Fuek-ap and Xie
Mozirument Pick-up oo daine strongly rmsde
cabinet (sbpe i v Hixiiniinl  Puhded W
= in wwlom Bled carvying hapdle,
u/19 6 Carr, 7M. Ur Twpret £ sod wmiee
l monthly paymants 1.
Aeod B AL for wattet

AENIOR 10 WATYS. Huh Ndellly Tuwh-Fut
Nase and Terbw “cut © ond

Twia ecparntely ronirniird
Bigh galn inpote s 1hal 1WO Watromenis el a8
Guitay amd Mriag Bas e b verd B the sdnwe
fime. Two Liolegwakert» are womonted. o 15798
.M. for Bass holes. apd a Twdia. eiliptiem for
Trabls. U(atinel o woll made and Banbel caun
wamut. flas spyvol. 18 xdix s 15 Gas. Tiue 10+ rae, B.P. TEKME, DEPOR)]
28'9. sad 12 moothly payments 269, Btk racdris far M00-330 v. AC, maine,

STAAR GALAXY &SPELD MIXER AUYC-CHANGERS. Rrand Sew, cuariowed Twrmosor
saapphirs ol 7l Mady saciumve lratlurva.  Uniger devign mnlor virtualls fyse fmm rumb g
Pov 200-230 ¢. A.C maima Limlisd pumber lested ani guarsnsed E8/10°6. Owr, 48

PORTABLE CABINETS

For Record FPlayefs of Tape Recorders  Rexine
mraml Walr wicling of silsselive deasgne
sn- colnar cembinatons 159

TRICKS PROM ()

1hm. 10 WATT HIOH QUALITY
LOUDSPEANER IX
POLUHKED WALNUT FINIFHED
CABINET

Oaoe 12,000 Mws  Bpeeeh cofl 3 chuns or 18
nlm Univ £4/]1976. Carr. Be.

g {egweil ] /- and 9 moothly paymenis of 1L~ -
m. 20 WATY 16.000 llar Leprakerw 18 ohana. in Caninet Ralabed so above Bue 13 2
e mn 71090 e Nepaak 1310 204 13 mm’ parmente 13/30.

ACOS BWOH HFDEL'TY PICh-UFY.
Qrss sith HAr:3Y Conrvige  Turta-
aver wap-bus oyl crvam Dot amhed
number at nppeos. halt price Oaly $971 1.

PORTABLE CABINETY, Atiracisve deosgn
Twn-tops el corered Wik talke Coilaps,
RAR Garrerd o8 Mast Awio{Banger,
amplifier and Tia. o 4. or He mpeaker.
Abghily anided. Onir 470

CO SOR Y A.F, P.H. RADIO RECEIVER KITS. Drand New Rozmd with wvalves, prinis céreull aod 10 3 Sin. Bpsakar,
Poe #95-330 ». A.C muas Fro-aligned LP.Ta Norsu price 13 Gan Cur price 281008

1) ohma), ronisting of &
h!h gaaldy 1Hn  efealics
of oribodos dengn subpofi -

R s.c. MANCHESTER, LEEDS & BRADFORD

TERMS: C.W.0, or C.OD. No C.O0.D,
Poitege 119 extra oh alt orders
axtrs under L5 unless carei-
rade tupplied. Poit arders to
Mall Order Dept.,
1931 Moorfield Road, Lesds, 1L

(LEEDS) LTD.

Open te colers ot the following branches = ::::;“
$-7 County (Mecca) Arcads, Lesds, |. age seated.

$4-54 Morley Street, (sbove Alhambra), Bradford,
8-10 Brown Street, (Market, $¢.) Manchester, L

na & small eiiyiine! syvad -
e ready wired wild chabe
and rondeasers Lo aet se
toestes, This Burh fdelits
S s o highiy frcomimended
ot uer with our All or a0y
nmilar ampiifier, Kiting i
10 wntta (ens 12.000
Anas Price oy 817
Or Depnett Jv§ ana 12
monthly fayments of 108
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R s MANCHESTER POWKR PACK LITS. Osly 181].° Pully mncethed
c&F. s BRADFORD and LEEDS L%'D"" RS- '"}“-’_: H.T, cutpat of 20 v, 60 Aty AR Fanply of 8.3
(LEEDS) LTD., el e T ;ma:’ amp. m%-hfa af m.:na Wi u::.
For addretses and terms see page 141 Or & pair for. 3{" Te Jeathn, Siking. Laots. Deuble Fiectro.

o Malme operaiion Owly &9.

ELECTRIC BELLE. Ma Alameter. 4.3 v 10 L7 ¥, Ballery [VIBRATORS. OaX aod Wearfle, svnchionous
8, 8 v. £3. 12 v, i-pia non-eynchrinons /9.

Beproothing
s Lwn-knnv Alumiatam  Chassis. aad Cheruit.
SPECIAL OFFER, Brand New Ex-

fopin, 2 v,

" SELENIUM RECTIFIERS

w, : 0, £v 18 A2 EI, GOVT, AOCUNULATORS. Xew Moxed
s can nuole special prioee for guantities of (3 to 10,000 Only §/8 each. 3 for 18/, ptan 38 tarr,

Govt, 24 v. IS amp. F.W, Bridge
Selenium Rectifiers. Only 29/9 ea.

Wad. ]/11 sach

of most types. Bpecial Lypee ¢ Lo onder.
t!l' v..r,r:. b, i} ?J".’"ﬂ”ﬂ{r'.. ] M' SURFST R TR a
Yidv. 1w ... 230 v. 80 mA. "' 'l} EX. GOVYT, MADIS TRANIFORMERS h.(h’u&r? M-'I,-u’) 'bw ap.n.' 'l'.l v, } amp ;-Ien::
Follewing P.W. (nrun\ 250 v. 60 mA ... Afl 250930 v, 80 o8 b ot SN o e, 8 e
Wide le .,..o. FIL L 250 v W0 a0y ll P 010 290-550 7. T1B-0-175 v, 100 @A uv. switch, variable rprad regulslor, partially drilled steel cas,
:’,::':"" vever W31 | MowwomA . (0|20 M0mA €I Be e, pmmGlabell i TG L

2. iiiee Contait Cooled 3000-30 r, WmA €IV Ba ooy / T—— - 3
v by, : 2% v. 8 mA.., 1] |3.0-963 v, 180 mA., Uv.un.,ama;,n I 1 [2X. GOYY. INOOTHIRG CHOKES
v se. . 480 v. 78 mA..... §11 v 100wA 637 28 Lv. 0. ........ J/§ |00 mi, 3 ., 50 chma  Parraskv 8791 100 mA.. b E.,
$isv.Ca.. o L6 ¥ W, (Arsdge) 2-24-3878 v. 13 ampe. A C. totus Pralive Govt, relng (mark. [ 100 chms 3/213 150 mA. 10 K. 00 »0:
13 v 18a,.... xt ed with D.G. roiing afier rrctitcatioe) GO, Carr. 18-, |7 B, 800 chms §/9¢ 120 mA., 12 .. 100 ohow 89 -'MM-
l.tu L LS $:10-30-26 v, 34 o (Gorl. mung) TS Care, L/a 30 R, 1,000 chms @/Q; 100 mA. 19 H. 100 okme

B ——— = AUTO 300 watts 0-715-230-233-330-200-840 v.. ... 2009 |80 mA. 510 B, 280 ahme /11

uu PLUOCE. Btapdard lyps cogsplets with 4L ml Carm, TH 50 walts, 0-100/)90.230/330 v., ... .... Hl

EX. GOYT. CASES. Well venulatad, bisck rrackle
Guished, andrilisd cover. Bize 10K 10 % B4im.  high,
IDEAL POX BATTERY CHAKOGEBR OX INSTMLU-

mﬂlol TRANSIFNTORS. R.P. Type, 128 Audio |
Power Lype Gollcp YIS (OF 'S waita, 1779, l.
OC72 17/~ XH107 OV, XBIO4 10r- XAlol

ARDENTF, DEAP AID ZAKPIECES with ksd and phug.
Bease] New. Ouly 15/8.

MENT CABE. COVER COULD BR UBKED FOK
ANPLIFIER. Osly /9, pits 19 post.

#/12 v, variabie charge | 8/12 «, 2 a.. fuse -bolders, gromme

a8 up 10 8 empa. |12 V. 42 ll/
Consbsling of Mains| -t Lo cutour keads.
Traos,

knob, fuses, fuse-
i ¥ 200- 230-250 v, 60 c/e.
bolders, panels, plupd 0615 v, 14 a......... /8 jand ammeter .

O9-18v.8a.....,.cc... 23/010-Tamp., O-.Samp

“ 178, wany otber Lypen
BATTERY CHARGING EQUIPMENT AW r AC, Muln mwiie s o
Trade supplied. Discounts aceording to quantity, ASSEMBLED 6 v, or 12 v.
HEAVY DUTY |ASSEMOLED GHARGER3| BATTERY OWARGER KITS — ASSEMBLED Pty
Y, ] }ITY slofiner
CHARGER KIT |8 s a " doe] v Besige, Metal Rectibr, OMARGER Bl Ammeses, a5l

QUL 1 Boeme: cooveme 1.[. well ventilated steel case.  Fuses,

Above rcady for use withjov.or 12 V. 1 ampee.....
As above, with amumeter.
F.W. {(Bridge) | Cases well ventilated and |[$ v. 2 amps......... %

finished in stoved blue h.oruv.hmu.._. 3 for use with
Selenlum Reclifler, 07§ e, Carr. & pke. 38 | S v.or 1Tv. 2 ampe............ a$ {[cUve Bunmer mains and 69/9
amp.  meter, multh (inclustve of ammeter) a w“h" a’w output leads. Carr. 5=
position wwiteh with CHARGER Sv.orl2v, 8ampi... ... (Rt mﬂ' Or Depouy 13/3 and
TRANSFORMERS |8 v. or 13 v.4 Ampa. with A ATaaee 5 manihiy paymcots of 1302,

ble
Joct
variable charge rato se e oo 201 Onty i 49/9 4 GNS.

and circuit. Only 58/ J0-0-15 v, 2 a.......... 16/8
Post 46, 00-15v. Baien 160 CHARGER AMMETERS
D-9-18v.bn., vore 19/9]0-1.8 amp., 0-3 am

6, paneh pil o
and cu\:dl. Carr. !JII aglra. sod s ioe

]
:5: for 8 v. o1 lgv.

., 0-4 am
80 amp. . Onlyll{l. Cu'rn:?ﬁ

vanable charge selectos.
Al selector plug for 0 v,
of 12 v, charging. Doublc
lused.  Well ventilated
steel case with  blue
hammer finsh. Ready

Sv.ortfv.2amps.
Avuncler

p case, Hnished at-

As above, but loc amp. charging.
Carr. B/-. Bepw! 18-
and 5 mooth! p.lymenu of W=
The 8 amp. el only, is slighUy store
soiled and i3 being offered at well below
usual price.

A1 above. but for

DO

YOU

KNOW
E|ILIOTT

spring differential coil D:C. meters?

now make four

As with every uther itemm and component of Ellioft insirumentation
systems these instruments are designed and built with one sim: absolute

functional efficiency,

Model No. Barrel dis. Case pize Scale length
705 Ztin. ‘ in, % 3fin. 3.40in.
s in. SHa. X 4hin. 4.20in.

' First Coll ISecond Coﬂl

Both coils 50 Vol
D.C.

| D.
Minimum l; 00 mic/A Self-contsined.
RS.D. IVolz C. lleDC.I Tag boerds and
reustance boxes ex-
tend ranges to 1000
VYolts.

F.S.D. | 6% m/A 63 m/A |

- — e

If yoru use instrionen:g you muwir know abour Elliotry
Instruments for Prototype equipment 14 days delivery

Ellott Brothera (London) Limited, Century Wor
Lawisham, Loodon, S.E.13,

he Telephone TIDEWAY 1371 a
A Monber of the ElligitaAutomation Graup ‘

BENSON'S BETTER BARGAINS

POWER UNITS. laput A.C. 1157230 v. Outputs: D.C. 330 v,, 100 mA,
and 6.1 v, AC. t Poltted trans. and LF choks; new (post 3/6),
3=, Input 230 v, A.C. Outputs: D,C. 350 v, 80 mA., AC.63 v, Valves:
807, EABD, EF60, 524G, ty-. WMONITOR §8, comprising 1ndicater
2448 apd Power Uait 875, Valves VCR133a, 3JEFS50, CC38, 5 EF5S,
EF37A, 6VE, 33EASO and &/5U4G, VUI.‘ZO.\. Two units each t2x%
0% 18in., black Amsh. Pansl controis: Beill, Focus, T.B. Expansion,
ol e |h.lll. * X" shift (iwo). TB. 101wt secs, ACID.C. awliteh,
“Y " amp. multiplice/divider, inpul, tri nnd Ye lnput. Voli-
meler centre-zevo, 5{20/100, * - |un " at eear,
230 v. A.C. input, with 18-way Cable and rna.im u hodt probe
unit extra, 17/8, B8 10s. (Rail 20/-). RELAYS (Contaclons), iwo heavy-
make conlacts 12 v. or 24 v, either 3/8. INDIGATORS, 101, with
VCRS530 (8}in. Bluc. magnetic. Octal base} and !JBBN’ HwEF9L, R0,

new cond. m{l L 70-). 'T 1with VCRX 63, YEFS2, 5/6]0, 1/6V0,
EY51, in-: s(u:m F EHT Generator and 23 kejs. xtal,
u‘- (Rall 7, of with vcxur 10 valves, 30y~ (Rail 7/6).

Ab‘PHONil CLm[ CR109 Noise iter assemblies, with valve,

35, MEW MO, mn:n , 3§in. roundﬂush qu 19/ lqu o/
! mA., 88/-; 2 mA. ( wg 2

2ilin., 1!/0. VIBﬂATORI,M
reveniible, 7/6. R11858, good ition, tested, writh hlndbnot £7/10/-
{Rail 10y}, $€R522 Modulation os Driver Trans., either /6. ORIVES:
slow -motion Admiralty 200: ] ratio, scaled 0100 8/8. RI155 &.m,
"N"lg new, 10/8, ‘IERAPAK,GV Dc.muov 80 mA,, smoothed .
cased, $2/6. 12 v, 10 250 v. 80 mA,, /- (ip 2/8). DYNAMOTORS (post
6); 12 v, o 2 v, 0 mA, and & 8v. 25 “IS'GVlo!d)\ 80O mA.
{1/ Potentiosters. miniature wirewound, 6(). 10002, 60003, 1h and
2k, each 1/e. CHOKES. LT 10H 200 mA., UI;DH 100 mA. §'¢; Potted
101 100 mA,, Ti8; € " S5H 400 mA., 108, AWITOHES, locxlaUS.A
DPDT. 1/6. HETAL RECTIFIERS, "lOv 100 mA., 4fs; 240 v. :!OmA.
3/8; 600 v. 30 A, &/8; 240 v. SO mA_, §/9; lmv 0 mA., T8, Mie.
Imortt,G P.O. wbon. . bal. armatuse t £/6. CONTRDLS Camera
T 36; a timing device with 24 v, minjature motor; new fpost WO]
F TRANSFORMERS, input 230 v. Output 83 v 1.5 A, &0, 3 A
816, 1 A, and!AMF 125 v, 20mA. and 63 v, ] ,\. 8/6. Ilulunuo

Output (40 mA) “C.. Core Inpus 730 v Ouiputs: 2A8B15v,,
350 mA., & 700/ 480 mA., hall-wave: (Ral) ﬂﬂ? 30/-. Inpul
llO’mv. Oulpuu Jl.’:O-Sl.'-v.. ‘% mA (plus) a3v, 18A, &5v,

L57 Anlb BN
LIST ENQUIRIES S.A.E please. Terms, C.\V.Q. Postags extra.
Immediate despatch.

Cdl-n #nd Posy W. A. BENION [WW), 138 Relhbons Road, unm
Ccﬂm- BUPERADIO (Whitschapel) LTD., 118 Whllachapal, u-uru
1130

-
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Special Offer!

... l0 *Wireloss Waorld"®
readers

30 only Philips Hi-Fi Speakers

10° Dual Concentrlc Models, as
currently fitted, in quality recelvers.

Only 2 gns. puih <o
DON'T BE DISAPPOINTED !
Orders executed in strict rotgtion.

Nesw additions to
GOODMANS
spealker range
Latest release of two 10° units
AXIOM 110 - £5.
AXIOM 112 - £8 10s.

ciso the new Trlaxlette Super 8 Unh, £13 10s,

The well known 8" Axlette {(é 115.) and the 12" Audiom 40
(C? 128.) as recommended lor two speakes systemi, are atill
availabla, ax stock.

RECORD PLAYER BARGAINS —Latest 4-speed modals

NEW RELEASE »r KNI Siagle Pager Uont Mlle) whh Wicst sdetwo ahet
mrnewnl Iial cartrkiqe and drad mppboy sty ML Actv slep and dart. 4 fhield) unk
and targuin buy o b 8106
SINGLE PLAYERS. HSK (TUS) DO/; COLLARO {(4/340) 8 ¢ca.: GARKARD ST
E7110v-. Carr. axd na. 34,
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Latedt sgpeehel olecully drhy-d A\'C apg meot Bervies. 78 k& p 38

A4F., Neg. lesdlach.
ULLARD **)-3"
Conplets RIl—BARGAIN—onlty B
L8100, post free AMPLIFIER
Qoabty Bull W Mallwnl's efecifirg-
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RE-GUNNED TV TUBES
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Xiae. E A

“'::'d now 12 months guar not. L?“ - ig& B .
All tubes rebullt with | JLiqA 85 10w wA.HFIIL 988
new heater, cathode | =~ Crm Fiker. 9T/8

and gun assembly— Electroiylics Al Typas Naw Stock
reconditioned virtuaily RO, EAR TV

4B 7] 3
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£8.10.0, ete. TR anase s, ;g l::%mg{ y
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henghve  stocks—quick  Selivery, e 44 Toin gang wolrol § llt. 1 My
| ¥eg. e NO_ smch B
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ELB4, EMBI, EXBO
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Giram positions. Med

300 . long xm:m o,
VIII', FH 8053 Mch Puiboy
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laning o coiln latomt
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Comphete -uoxm»-m-mmm
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jod quathy
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ONLY A FEW ITEMS ARE LISTED FROM OUR COMPREMEN.
SIVE STOCK. WRITE NOW FOR FULL BARGAIN LISTS, 1d.

Terms: CW.0. or C.0.D. post tmd packing up ta §fb. Td.:
1o, 0j; . lM Stb. - 10Ib. 29

RADIO COMPONENT
SPECIALISTS

70BRIGSTOCK RD,, THORNTON HEATH,SURREY
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HARVERSON SURBPLUS CO LTD

Phone : THOrnton Heath 2577 48 BEDDINGTON LANE, CROYDON, SURREY. Phone : THOrnton Heath 2577

& e R SR gl L

The world famous EM.I. Angel Transcription P.U.

SPECTFICATION

o 131 inches (10,77 cma ] * (MODEL 17A)

AR T R et
el e U N A PICKUP FOR THE
{30.72 crn ). Appeor. ovenil
frics CONNOISSEUR  ORI-
A diamond sixiaa ln Htled to Lhe 334
i, GINALLY PRICED AT
1710 WE CAN
OFFER THE LAST RE-
MAINING FEW AT

£5.10.0

PLUS P. & P. 5/-.

1 ohm. (messarwl ab $.000 epel
Frequeasy Response

Pur a nmnl treanied voleily Uhe
Ireqnency I wrnaibly lerel
within the IM limits. with mhcrne
Efuve slyime, 30— A M0 apa WHh
dandard otyfms M-I OM epu
Distortion

Wegsure! 5i 400 ~pa, lhe Woin] hap-
monie datorilon i bem ihan 3% for 8
recorlimg level of $90 b referred b
1 con. wiv. F.RA Ursasverw veincil)
Bevailiviy

3 m¥ ot ancomedary af transiirmer
previdesl (foan @ rvording  levetl of
Hindh peferred 0 L e we. P
Trority

Weighd ot ftylas Poiat

Varlable frren 1—10 gromMes ss re-
anirel.

% WITH DIAMOND STYLUS

500 MICROAMMETER
A 41° Panel mounling 500
Micreammeter marked in
ohms and ideal f2r bu'lding
into a multi-range meter.

PrICE £2.10.0
Plus P, & P. 3/6,

PLESSEY TWEETER
This  wellknown Plessey
3 ohm Tweceter al our

amazing price of

10’6 TAX PAID
Plus P. & P. 146,

This cabinet as used b

world famous manufac- The cream
turer. Cost nearly £30 to

maks. Wil accommodate of the

any type of equipment. g

Can also be used as a COb"|et

cocktail cabinet. Money

refunded if not completcly WOfld

satisfied. OUR P

Legs for above «f desired £18 RICE
at £] per set.

Dimensions—Length 5147, [ lo " o
Helght 324, Depth 174" Plus P. & P. 12/6.

without legs—Legs 67, Scotland & N. Ireland 284~

Valve line-up Stereo Amplifier
ECCB83, ELB4 x ELB4, EZBO0.
Mullard YValves. Bass-Treble-
Balance and volume on
remote control panel. Fitted
with elegant control knobs.

Should not he missed.

This Stereo ampli-
fier as illustrated.
Made by a leading
manufacturer, it is a
robust  precision-
built job, which we
offer at the amazing

ACTURER

T0R BY Y LEADING MANUF price of . ..
ESS mmsx SRADE EQUIVALENT: “g' 3

SToP PR 1176 EACH-50/- FOR £7.9.6 rurzes

‘.
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We have made 3 lortunats purchase of a small quantity
of Taylor Metars, There are assorted rypas—MNos. 50,
90a. 703 and 752. Thase are secondhand metery, but are
mechanically perfece and Iylly guarantesd. We regret
that we cannot supply leads. or meter No, to your order,

Get them while they last at :6.6.0

HARVERSON
T.R.F. EASY
FOUR KIT

All parwp and point te point
wiring duagram,

OUR PRICE
Aiso a lew Signal Generators
Plus "?;‘2.6 &5A or B ac :8.‘0,0

8 WATT Push Pull
MONAURAL AMPLIFIER

By well-known manufacturer—employing lour Mullard vaives: ECC.B3,
2 EL.84 and EZ 80, Bags, treble and voluma on rematc panel, Elegant

s OURPRICE-PIuP. 8P €& 10 6

-

s 1eaal .

-
SWITCHES
ROTARY A few only as thi
Size I in, dia, month's bargain offer.
Bn, spindies. Produtt of 3  wall
PRICE 1) e knowh manulsctursr
: ::: :g T Don't miss thit won-
1 pole 1 way, derful offer,
1 pole 3 way,
2 pole 4 way. OUR PRICE
% poles 5 way,
poie & way,
3} pole 3 way, :9.'5-0
3 pole 4 way,
4 pole 1 way, Plus P. & P,
STEREO and
12-CHANNEL | MoNauwat
CARTRIDGES
L R All makes and - ]
8 ;"'UR JSEICJI;"PJ:CIERS BBl it ’
y Clydon: g B4 and rite r our hm P o
:%FA'T“DE"':VJ"'S- Mics B TiE Karsin Tae. Jo lmz esiey Speaker, t
N -
Plys P. & P 39’6 l PMus PSP

F.M.
TUNER

SPEAKERS'—Wo can supply 2 complate rangs of ipeakery at heen prices—
tend for our list. THIS MONTH'S SNIP—R_A. Type 9120 Mk, Il

HEAD

[£%]

uses ECC 83, less

12in., 10-12 wates,

55/-

PRICE Plus P. &P,

Hlustrated)

SPR AG UE_.'l Condersers—350 v, D.C_ st per 12/ for 100,

Plos P, & P,

valve 1 4/6

Plus #, & P,
Valve 7)-. Plus

‘DON'T MiISS THIS "

GARRARD Large Record Spindle—v/e trsa wr

5 4 vis on changers RC 110 and 111, Ao lor RC, Mk, )l and RC, 121 Mk, Il, New
i Ragret ne Circuit and boxed. 86 each, Both automardic,
VOLUME CONTROLS AMAZING NEW ELECTROLYTICS. FAMOUS MANKES
ANl nalyer: § Kjohmi—2 meg. scoor iy UL RS NS ) R TV,
No switch . 3~ Cottor 107 Tubes 2450 v, , u 100725 v. .. Y- 16/500 v . A=
D.P. wwitch ., ") 108K, Brand New, ;j:;g - %l’; ;&h‘&g 2 1 }&Jso v :;;
boxed and guar- 8500 v, I | 8+9as0 v, 46 | 23000 v. ... 4-
anteed. Manulactu- 16,455 v ¥ B48/500 v, . $- 6.000/6 v, .. . §l=
WODEN P.7.O.P. TRANSFORMERS e 14500 v ;'r; 8416450 . .. g;; 82 146300 . .E;
/450 v, 3 8416 V. W n+ ¥ e
20 watt, 4,500 ohm load, 21/- each 25075 09 | le+16M450 v... S | 30450350 v. ... 7)-
A BARGAIN at 17/6. FPlus P & P, Plus P, & P, 1306 50728 v. - T o+ 161500 v, .. 3/- 844-120/350 v. 11/é
50150 v, ......... W= 324 32/350 v,... 4é 100 4 200275 v. 124

12 ASSORTED POTS. Wire wound
and carbon. Switched snd ynswitched.
AR yrsfui siges a2 T/« Joren, Plup P, & P

TAYLOR WINDSOR
240A PATTERN GENER.
New
porfecy, £B/10)- exch, Plus

5P

ATOR  Not

WIRE, Twin padced. grey.
with maroon tracer Mains
101 = ututlly 104, par yo, —
Oulr Price 15:- per 100 yd.
e -T N

THIS MONTH"S OFFER:
Small genarstor or motor, 11 v, with
reduction gear. Has dotens of applica-
tions. kdea lor the model maker. Don't
misy 1hig. 1278 each, Plus P, & P,

but

HARVERSON SURPLUS CO. LTD. aSamsiosare

THOrnton Heath 2577
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SPECIAL OFFER. LIMITED QUANTITY.

GENERAL PURPOSE
CATHODE RAY OSCILLOSCOPE

The famous modat 160-8 C.R, "Scope. manu
factured by R.C.A. of USA, Beit general
purposs intrument of hs kind, complece
with §in. cathods rey tube. Unused, guaran-
teed perfect, For cparatien on KD v. A.C,
Price £22/10/.. Carr. 10/

Step-down transformer 1o anable the above
to oparate on 30 v. Prica 1976

PRESHLY [IMPORTED MINIATURE]
CONTACT COOLED RECTIFIERS

Hall-Wave T

. v. D.C, Out. 80 mA.. .. 4/
Max, A.C. In, 359 v. B.C. Out, 50 mA 7;—4
Max, A.C. In. 250 v. D.C, Out, 85 mA.... 81§

Talevision Type

Max. A,C. In. 250 v. D.C. Qut. 300 mA 18/4
Full-Wave Bridge Connacted

Max. A.Calin. 250 v. D.C. Qut. TS mA .. #/é
Max. A.C.In_ 250 v. D.C, Out. 150 mA. 1§~

CABY MULTI-
RANGE TEST
METER. Freshiy
trmporeed.
Guarancaed
Model A-10. AC./
D.C. Voltages, tensi-

tiviey 2, ohmy
per volt, Rangas:
19, %0, 250 5

1,000 v. Resistance:
0K ohm and | mag-
ohm D.C. Current:
08 mA, 25 -
250 mA D.cobel

ran .. m{
1073%. Prica C(4/1T)6.
P. & P, If6. Ask lor lealict 'ully iHlustracing
and describing this and other modaels.

FRESHLY MANUFACTURED TRANS
FORMERS. [deal for model makers, Input
tpped 2001250 volt, Output multi-tapped
from ) to 30 volts ac 2 ampers. Price 19/4.
P. & P. Y-

WAVE GUIDE
Y ¢m. mounted
ona carrying board
consitting of: (1)
directional coup-
lar, (2) 90 degree
bend. {J) co-ax to
wave guide ldl?lof

Co-axt 0 wane
guide adaptor clr-
cular flangs. (8)
Circular to American a1daptor., Complete
In carrying case with coaxlsl cabls. Price $0/-
Care, IO=

AERIAL AS ILLUSTRATED. Ideal
for Car. Overall length 3din.. khaki,
with flaxible ihaft which ansbles the
serial to ba fixed I\vmly In say position,
Price 8/é, plus P, & P, /6.

MEW WIRE WOUND AHEOSTAT
OMN CERAMIC. 58 ohm. 50 watt,
complate with instrument knob. Price
84, P. &P LS.

W. W, RHEOSTAT, New, 13K, 2%
wates. Price 716, P, & P, S8,

W. W, AHEOSTAT. New.
watts. Prica 7/6. P. & P. Ij6

SLIDER RESISTANCE., 44 ohm. |}
smp. Price |8/4. P . & P 2=

EX P.O. MAGNETIC COUNTER )
ohms ¢ tor 44/ volt D.C. operatjon.

K, B

Price /6 each. P. & P, }f=.

AS ABOVE 500 chm for 24[36 volt D.C
operathon. 1-.

Prica b/é asch,

MAINS POWER SUPPLY UNITS,
tted and sealed trantformer and choke
famous maker. Mounted on metal chassie

&} x Thin., complete with ST4 rectifier valve

and full smoothing. Input tapyed 220-130-240

volts,

Output: 300 V, D.C. st 100 mA,

6.3 V. AC, at 4.5 amp.

6.3 V. AC. at 2 amp.
Rectlfior supply $ V. A.C. at 3 amp, V-r; con-
servatrvely raved. Price 42/4 plus P &8,

WHEATSTONE
llIDGE UNIT.

1tud  Fwitcha
O-IO 0-100 ohms,
gatvanometer cen-
tre  tcro, F.S5.D.
25 mA. la cak
urrying <no 16 u

4 40/
nth. [ A.F [‘

DESK TELEPHONE HANDSETS. Brand
new (perfact) complete with two.way alling
tritem {buxzer), internal battery. All ready
for simple two-wire connection. Price
£3/5f- each, or LA’S)- tha pair, P, & P. I
sach unie,

TRIPLE RANGE VOLTMETER. o-3
25-250 v, D.C. M/C 3jin, mater din. 1cale.
mounted bn dakelice urrling case Thin, x
44in. x Jin. completa with handle and test
leads, I7/é each, P & P,

12 v. D.C. AMP.
LIFIER, a1 new,
for operstion on
12 v. car battery,
10 watts  undis-
tortad output.
with 6L6 valves in
puth-pull.  Mike/
Gram. inpug, cap-
ped outpue 74, 15, 62, 100, 250 or 500 ohms
€110} each. Care, 15/—

MIDGET AOYARY TRANSFORMERS.
in, dia. x 4fin. Inpuc ILS wolt., Output
30/345 volts st JO mA. Brind new. [/

esch. P 8P 14

VENNER 8day
clochwork Time
witeh, Contaces
I amp. 230 volt,

llows setting for
ne make and one

—_—

ACK PLUGS. Very latest type (201).
rew on bakellta covers in red or black,
contaces. Price }- sach, poit Ires. Doxen

e tlots 19/-. Jconiact typs same price.

MERCURY SWITCH, 10 amp. contacts.
Single pole, New. Price 36 P. & P. éd.

METERS GUARANTEED PERFECT

Chsr.-n Typee

BC M., 2in. A, rnd.. - e
Samp D.C. M0, Iin. 1. rnd...oo. MUJE
7t amp. D.C. ML, J{in. proj. rnd.... 126
9 amp, D.C, Hot Wire W.R, 3{ln, 12, ‘end.éfé

Voltmaters

12 v. D.C. M.C. 24in. pvol rnd 8/é
20 v. D.C. M.C. Zin. Nl sq. 996
28 v. D.C. MC. Zin. 1L md 75‘
30 v. M.1. Jin. proj. rnd, 10/
40 v. MC. 2in. 1. xq...... 'f‘
150 v. D.C. M.C, i. rnd. 24bn. 19/6
250 v. A,C, rectified moving coil lingar

sale 3in, N, rnd, 38/~
300 v, AC. M.1. 2gin. 0. rod.. j-
400 v, AC. ML 4in. N rnd.. 35/-
Milllammeters
I mA.M.C. 2{in. 1. rnd. 3=
1 mA. M.C, 2}in. 0. rad. v 146
S mA, M.C. 2in. round.. 126
10 mA, M.C. J4in. N, rad. %)-
30 mA, M.C. Hin. 1. d. 9
$00 mA. M.C. 2fin. 1. rnd. /6
Microamp

$0 microamp, scaled 0-100, M.C. 24in.

rnd. A, 5. Ve /6
200 micro tin. rnd. N1 {cali-

brated 0—!-0) L
50 microA . 1jin. square. sidefitting J

scales ... 35}
500 microA. M. A 1m. rnd. (1Y}

Postoge on oll meters lj= coch.

NEW UNCHARGED UNFILLED 12
YOLT ACCUMULATOR 9 ampars I
unspillabla plastic
cases, Comprises
¢ %2 v 1eparate
colly connected by
terminal striph &
X S§ x 4hin. over
tarmbnals.  Price
l"‘ plus P, & P,
Wooden car-
rying case for ame
with lid and strap price 3/6.

MINIAYURE
P.M. MOTOR.
12724 voly, re-
versible. I{ia,
din. New, Prics
%4 each. P. &
P. lj=

AIACRAFT CINE CAMERA G458 Mi. 111
Fully modified, fitted
with /3.5 criple ane
astigmacic lens, takes
25(c. of 16 mm, film,
fittad with 24 v,
mowpr. 18 exposures
per 3e¢. Brand naw, original packing, 4/10/-
each. P. & P_pald,

SERVICE TRADING COMPANY —»
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MINIATURE
UNISELECTOR
SWITCH, Two
banka of ten plun
home contaces one
bank continucus of
pormal. 30 ohms
coil for 24 volt
operation. Brand
new, manufsce
turer's
Price 12/
P. &P 6 As
Mluserated,

NEW GALVA. ¢
NOMETERS
Solid brags, Jin.
dial, In polished
wooden case. 70
| degraa scale, 35
[ mA  either  side.
| 190 ohm coil. Price
Ilié each, P, &P,

LT. TRANS-
FORMER. Input
230 V. Oulpu!
0 V. 0 amp
Adjustable by ul-
wiator switch on
primary, Steel case
with mains switch
Wili  take 100%
overioad., Waeight
150 I1b. Woun

BOO amps, per 3q.
inch, Brand new,
:ll'iu 415, Carr,

BRAND NEW SOUND POWER OPERATED
EX ADMIRALYTY HEAD AND BREAST SETS.

Two such sets connected up will provide perfect incers PLATE TRANS

comm., no bitteriea required, Will operate up to
5 FORMER of vary

SIEMENS HS. s § mile. Onglnal manufscturer's boxes. Price 17/4
RELAY. Vary latest :‘EE:TCE: 'lS cach, plus P, & P, 2/-; or 32 per pair. P. & P. 3} :::‘U.:..A.'. ":'k':;
P u;l;é H:?E' TYPE POLAR- ‘lmlmmuh:wnn'

me ISED RELAYS. AUTO TRANSFORMER | casey Inpuc tapped B
Egm‘:‘::"; 'B.:::; 2 x 9,500 turns Alr cooled, very conservatively rated ag 3 kVA., " INRIOR)S

rew with fixing hp, 8%, 1685 ohms will handle & KVA. Tapped 120/230/240/250 voli, | | ¥  Output 12500-
P ey ek ciP: Price T4 each 12 smp.  105/840/115/120 volt, 28.5 smp. Brand 50, cantre tap-
Prica 14/6 each, plus P. &P new. Each one shrouded In & metab cae and | | P2d 400 mA. Neut
AR e Bulud'in original manufscturer’s wooden casa. ;’,‘;:h‘- z?n'b'd';::
€15. Care. €1, Nett weight over 2 cwe, Price! uuo';- feach

| eplus carr. 10)-,

MINIATURE MOVYING COIL DIFFER.
ENTIAL RELAY,

MUIRHEAD PREC |-

h, h,
Tero SIRLIS0 chinyiens SION, 4 bank, | pole 24

Operating currant 3 q

miniwum 140 micro- potltion Stud Switch. Heavy

amp, nominal 400 duty contacts.  8rand new. BRAND NEW
microamp, maximum Criglnsl boxes, Price 174 SELENIUM FULL
8 milliamp. One each. P AP [~ WAVE BRIDGE
pole two way, or, CERAMIC PRECISION - . . e e TYPE  RECTIFI.
centre stable. Two SWITCH. 2 pote. 6 way. 4 | o ERS, in manufac.

New in manufac- turer’s original pack-

i Ing. D.C. output 36
i v, 10 amp,, made up
of 12 x 110 mm, dia,

banks.
tutet's boxes.
each. P AP 16

wiy contact currant 100 mA. at 50 V. A.C. or
D. E Size I§ x § x fin. Price 22/é asch.

HIGﬂ SPEED RELAY. Siemens, lates, These fitcad

!P;ob&bn;s,ul,m ohms each. Naw, IOI‘ uch =0 n cooling funnel

L& P, ble). !
v wppyy Jyuuu_u' LN . NS By A%

SOLL‘E;HO!rD ?’tsncﬁvrﬁgz :AG‘NETIC -.&‘_._ g ;;iu f P &P,

RE . 4 th make, | i

4 break 25 Amp. contact D.C. coll resistance | 39 WAY STRIP containing l(lndll"‘ Port TWELVE

160 ohms, 24 v. operdtion. Housed in metal | Office telephone Jack Sockets, overall vie 11 x o PLATE F.W.

screening can 2fin, x lia, x lin. Brand new.

Tié each, P. & P &d BRIDGE CON-

NECTED RECTI-
FIER mounted on

xx in. New. Price 15/~ esch. P, & P. If6, | L=
L} AY STRIP standird Poit Office tele-
ohons Iach Sockets, spacing nllowin‘P Ifnn:c

U.S.A. 17-volt 4-pole CHANGE-OVE: Jack Plugs. New. Prico 10/, P. 3 200250 wvolt AC.
RELAYS, Brand new and boxed, /6 each. | | \yest MOST MODERN TYPE OF €X Reur. Gaploweer,
2 5 wW.D. MINIATURE O.C. at 1.2 amps.
ROTARY RELAY, 12 volt. Hewy duty | A liomreres Brosd New, pertect. Price
change-over contacts and one low current for | oo "o v impedance l6js. P &P D
axterndl circuit, plus one break set. Price /6. | pqo0 10/6 plus P. & SPRINGLOADED
P. &P I, P, 1f8. :lUOsDED TE Is'r
. complete
A VERY SUPERIOR BRAND NEw | HEV TOVING with wire lesds and
RELAY IDEAL FOR MODEL WORK. | cerg Complete 1pade terminals,
7,000 ohms coll.. Will pull in 2t 750 microamp | _jon Tannoy <arbon Prica_4/4 per pair.
and out at 430 micrcamp.  Changeover, | 1, g microphone, with plug sultable for No. 19 P. & Pt
piatinum contacts.  Vacuum sealed. will | 0% Bl Py "E Lol e e, 9y 1 MUIRHEAD VER-
therelore nat be affected by cif, mouture or " NIER DRIVE.
water and never noeds adjusting. Weight 2§ or. | AUTO TRANSFORMERS. s“’ ""' jrep Scaled 0-§80 degrees
. Price 186, P. & P, |j-. down, §10-200-220-240 v. Fullz N'N. ratko NN, dla Jin.'
1 | 300 watt Z_‘N Q) each, P. % as fetced 1o RE2S
MINIATURE TYPE SEALED SLAVE | 0 008 Q35 sach. B & 5 . 1600 wart unlts, Compiete
RELAY. 700 chms coll. Will work on 12w, | l‘?‘ osch, PlugP, iP, - with Iamphatdon In
. D.C. Singla pole change-over contact. Weight { vg manufsciurer’s origs
2o0r. Ex. new equipment. Price 9/6. P, & P, | MARCHING COMPASS Mk. I. Brand new | inal packing. MNaw.
138 ' ox W.D. Price 14/6. P. & P, 1)~ ] 8]6 c3ch, P. & P 1j6.

PERSONAL CALLERS ONLY: 9 Little Newport
Street, London, W.C.2 Tei: GER 0576
ALL MAIL ORDERS: (Early Closing Thursday),
4149 High Street, Kingston-on-Thames
Telephone: KINgston 4585

WE ARE EXPERTS AT OVERSEAS PACKING & SHIPPING!

SERVICE TRADING Co.
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CALLING ALL TELEVISION AND RADIO DO-IT-YOURSELF
EXPERTS -THE NEXT 2 PAGES ARE FOR YOU!

A CHASSIS IS FOR SPARES 9/6
ALL THIS FOR ONLY

56 Rewt, incl 7 varable. Control.  Con-
detsers, incl. electrolytics, Cots. 7 LF, aud
R.F. trans, 14 valve holdens.
3 octal, 4 trams,, mains. A
Chokes 250 mA. Mletal ree., 300 voll 250 mA.
ifs, focus nagnet.
e Mu:h.: chassis, screws, I::
strips, etc. LF. strip §n separate power pac
can be used without dumanuinxp.o Chawmis
have Leen used but were working when stoeed.
Seven of circuits and Inssructions show:
ing position of ~ach component. Carriage 1076.

SOUND/VISION AND L.F. STRIP 2/9

Salvaged. Complete sound and vision strip.
Eightvalve hol . Less valves. LF.'s 1

10 Mgjs. Slec %xvxum. Drawings free
with order, P. & P, 2/8

SOUND/YISION AND |.F. STRIP T7/9

Plessey. 1.F.’s 10.5 Mc/a vhion. E|
holders. Less valves. Size 8§ x8x 4jin, Cir-
cult fncl. The tumer unit plugsy directly into
this chassis. P, & P. 2/6

TIMEBASE 2/9

Containing scanning cotls, line trsmaformner,
ele. Lesws valves  Drawings free with ocder.
P.& P. g/6

R.F. E.N.T. COIL 7/9

7-10 KV.R.F, Frequency approx. 22 Kefs.
Uses 6V8 or P01 a5 osc.  Suitable for Ultra
model V800, 700 and many other scts or re-
placing E.M.T. mains transformers. ldeal
when using & larger tube. Size 48X 2%n. dia
Basc 4x 4jin. Circyit drawings available with
order. P.& P, g0

ht valve |

REPLACEMENT RE-BUILT T.V. TUBES

CASH quality and value.

PRICE

OR Yours tor 86 initial payment (plus Carr, & Ins.) and
19 weekly payments ot 8/8.
12 months full guarantee

Al sizes except 10in, Completcly rebuilt gun awembly, new cathode,
heaters, etc., giving the high standard required for long picture life,

Carr. and Ins. 15/6.

EXPRESS DESPATCH SERYICGE
Please ‘phong Lo confirm tube 1n stock.  Send Telegraph Money Ordes,
Tube despatched pasenger train same day. This scrvice only available

with remittance by 8 Telegraph Money Order and cash sales—not terms.

£8.10.0

AERIALS

B.B.C indoor type. Folded dipolke with 1201,
co-ax cable fitted. Post 1/0.

COMBINED T.V. AERIAL 35/6

Loft type. Slngle dipcle B.B.C, with 3 elemeats.
1.TA. Swivel brackel for universal Gxing
Ins,, carr. 8/-. Or initial payment of 2/3 phn
in. and emrv, and 19 weekly payinents of 1/8.
CO-AX CABLE 6d. YARD

Cut to any kength. Good quality at a very
cheap price. w 18 pottage on 20 yards
48/~ per 100 yarsh. Post and packing 38

FOCUS MAGNETS 8/9

Brand new. 38 mm., incorporating pictuse
shift conuol. P. & P. 1/

FOCUS MAGNETS 12/6
38 mm. Brand new. Post acd packing 1/%

T.V. MASKS 2/9
Gold plastic for 15in. tubes. Post 1/3.

| INSULATING TAPE 176

Tt x jin. in scaled metal

Finest quality.
talner. Postage 9d.

con

STURDY CASE 126

8 x 7§ x 8}
in. deep. Cov-
ered in  bur.
xundy and
:rv! washable
rexine. Siong
dasp, hinges
i e
deal for por-
table radio
chasus of tran-
sistor set. Can
be adapted a8

recard ing case to hold 18 Tin. fong playing
roconds. 3 & P, 86

NO DEPOSIT-INTEREST FREE-20 or 36 WEEKS TO PAY!
SEND FOR A FREE CATALOGUE —FULL DETAILS ON GOODS AND EASY PAYMENTS

TRANSFORMERS

MAINS TRANSFORMERS T/9

Primary 200-250. Seco 300-0-30 € v
at 33 amps. Pt and pack
3300350 v. at 280 mA.  12/9
8.3 volt at ¢ amp., 8.34 volt at 4 amp., 4 volt
at 3 amp., 22 volt at .3 amp., ¢4 volt centrs

‘l_;(pmd n'} pr:u;n'g Primary 250 volt, 10
MAINS AUTO 0-205-225-245 v, st 500 mA.
8/9

lsolated windings of 6.3 v, at 2-8 amp., 6.3
volt at $-8 amup., 2 v. st 14 amp. P. & P. 3/9.

950-0-350 v, at 250 mA.  12/9

4.3 volt at 5 amp,, 4 volt al § amp., 4 volt at
7 amip., 4 volt centfe tapped at 1 arop. Primary
200-250 volt, 60 cyches. P, & P 30,

FRAME OUTPUT TRANSFORMERS
1/9

!l:,ill)lioehm primary. 18 ohms secondary. P, &
HEATER TRANSFORMERS 39

2-1 catlo. Auto trans, 2 v. to & v, 3 walla
P.&P. 1/
HOME
RADIO
79’6

AL./D.C.  Universal
mains. Five wvalve

: octal superhet. 3
wavebarl cecebver can be adapt to irlm.
P.U. 1o attractive wooden cablast. 9] x 18§} x
Hjin.  las., carr. 4/6.

HEATER TRANSFORMER 12/9

;:2 ]vl%ll at } amp. 0-200-250 primary. P. &

EY 51 1SOLATION TRANSFORMERS
7KV 59
1-1 ratho, lsolation trans. for 43 v. tabe.
P &P 19,

0.P. TRANSFORMERS 1/3

Standard size. 23 chmi, Poit snd packing
1. 20for 81. P, & P, §/6.

SMOOTHING CHOKE 25¢ mA 5/9
2od 40 obmi. D.C. Res. New, P, & P, 1j6,
AUTO TRANSFORMERS, NEW, 8/9
68v.at2amps. P. & P. 2N

MAINS TRANSFORMERS, NEW, 11/6

Type 872 primary. 210/250 v. Sec. 6.3 at 2
;Jmp. Centre tapped 5 v, at 2 amp. P. & P.
8,

SOLO SOLDERING TOOL, 12/6

N0 v, 8 v. or 12
v, s

cxirs).
solder feed including
& TOfL reel of Ersin
60/40 solder  and

(S ts. ftisan
Vol for slectrogie wiring.
Revolutiooary (A desig.  loslaotly ready for

use Ay cannot burn. light metal case with
{ul) instructioas for use. Post 3/6

BAKELITE CABINETS, 5/9

Brand new. Colour
brown. Attractive design.
Size 12X 7X5)in. [deal
for small receiven,
c;‘)gvmu!. ete. P.&P

2 GANG CONDENSER 3/8

Brand new, Standard size. 2-5 ohms 0006
P.& P 1)
BUGIN 2-PIN FLEX CONNECTORS,
1/~ pair

tiype). Post 8d.

MORE OF OUR ITEMS
ON THE NEXT PAGE!

GHABSIS 1/-
8 or 8 valve, lateit ¢t midget valve desi

for A.M. or FN. &'atxylpl:ew i
Siee 12] x 7§ % 2§.

audmium plated
P. & P. 1/0.

SUPER
CHASSIS
79’6

Five-valve superbet
chassis including &n.
P.M. speakes and valves. Four control knobs
volume, (unlng. w/change, switch).
with position for gram. P.U.

AL. los., cam. §/8

DUKE & CO.

6213 ROMFORD RD., MANOR PARK, E.I2
HOURS 9-6 OPEN ALL DAY SATURDAY.

ILF. 60013

THURSDAY 9-1 p.m.
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REDUCED RPZ MPLIFIERS | pL1o caBINET
TO 59'6 4 A 396
or &t Initial Paymant ! 12 Months® Guarontes , i
balance at 2791 for 19 ALL PORTABLE %‘l::ﬂl:?.;l'izl¥%né
wesks. AMPLIFIER Mk. D.1. 4-1peed record play-
A ey 59/6 g
sy net. 1
Made by famous Brand new. Latest design with printed circult "":g‘:“l
manufacturers. Dimensions 7x 2 xbin.  A.C. only. Mains | ¢ h;>:|:

Gre& polka dot Isolated 2-3 wava ouwput.  Incorporating ELS4 s,

cloth, with clip- as high gain output valve. Yolume and ione “““:,"

md and carrying conwrols. Knobs 2/8 cxtra. P. & P. §/4 E.n :nd
. Ska 18x 14} .

x8jin. Uses a BS.R.
Monarch UAS Player and 8§in. round or 8 bin.
elliptical speaker, Pust, packing and insurance
48,

69’6 CASH

o on weekly terms
A delightful looking
cabinel in two tone
lcatherette. Size 143
X1 x8lin. Wil
take B.S.R. Monarch
4 aute changer
am)[ﬂn. roundd
speaker. Post, pack-
ingandinsurance 4/6..
Or oo Credit Termu'
Initial payment &7 plus cost and int. and 19
weakly paymants of J/5.

U.AS. B.SR. MONARCH
4-SPEED AUTOCHANGER

£6.19.6

or
Terms

U.A.12. LAYEST B.S.R. MONARCH &-8PEED

MIXER .

OOItLAﬂmNQUEGT 4-8PEED AUTOCHAN-
GER L8108

COLLAF{:) ’l“.ONQUEtT STEREOC AUTOGHAN-

GER 11
P. &P f:'ul the above 5.

COLLARO CONQUEST

STEREO AUTOCHANGER 11 Gns,
“ r with tricige
'l;pg:ml)utt’p'mxi St:nda:"\‘lm Cv:rui l:l‘s.
5/8 or Initial Payment 19/1 plus Tost & Ips
and 10 weekly payments of #/1t.

TAPE RECORDER CABINEYS 19/8

freot c.r::lf
of

ue lss‘x 15
xB4in. decp.
[kl;’u:hlble lid
with compasi-
inenlt for sparc , L
tape. Covered in green washable plastic matenial.
P &P 4

8.0.R. TUL-FI Cryval Tumover Cariridges
"we.

Including sapphire needies fof
L.P. and Standard, giving fullest range and
finest one obtainable for any player. Can be
btted to all standard pickup arms. P. & P,

Brand new,

AMPLIFIER Mk, D.2 79/8
Printed cirewit.  Latest design.  Dimensions
Tx2xoin. AL only. Mans isolated. 34
watls output. Incorporating the latest ECLE2
tnoade pentode output valve giving higher
undsstorted outpul. Vohune and tons eonitrols.
Kuobs 2/6 extra. P, & P, 3/6.

AMPLIFIER Mk. D.3 89/6

N luxe model, Printed circuit. Latat design:
mwna ;l’x‘!lxbin. A.(I:. only. h‘.\‘»lalr;:s

-4 watls output. Incocporat L
latest ECL32 trode pentode outpul  valve
giving higher undistorted output.  Volume,
treble and bass control  Kaotm 36 extra.

AMPLIFIER Mk. D.5 39/6

Simple cureult emnploying ECLAO lriode pentode

output vahwe ;m:s 23 watts output. AC.

ﬁ. Mains ixolated. Single controd for volume
onrjfofl switch with knod. P,

3 TRANSISTOR AMPLIFIER
Y volts. 1 control. P. & P. 3/6.

& P. 3n

T79/8

R.P1. CABINET 59/6

Taka BS.R. TUs &
speod singhe player, 7x ¢
in. eliplical spraker,
moat of the modemn poe.
table amphfiers. Attrac-
tve spraker grille asd
rocessed  control  panel
Dunenstons 141 x 14} %
8}, weght 13jlbs.  (ar.
riage and insurance 46,

EXTENSION
SPEAKERS 18/9

Poluhed oak cabinet of
attractive apprarance. Fit-
ted with 8in. P.M. speaker
W.B. or Goodman> of the highat quality.
Standard mawching to any receiver (2-5 chms)
Swilch and fex inchuded. Ins. camr. 0

S

ins. 4/8.

8in. P.M. SPEAKER 8/9
With O.P. tzansformer fittsd. 10/~
T3 m Bliptical Speaken e
x h tical

94 x 4] Elliptical Speaken. 2
Postage 2/9,

TAPE RECORDER CABINET 99/8

Supctbly ‘styled modern Lape recorder cablnet,
Two-tone green rexine and vioal grey, Diumen.
wons 10} % 15%0}in, decp,  Detachable Ld.
Retess compartment for microphinne extension
plugs. Carr. and ins. 5/0

A LARGE SELECTION ASSORTED
TYPES AND SIZES PLAYER
CABINETS from 19/6
All resine covered in modern two-toac toloun.

Your enquiries invited. Please let us have your
requireme nis,

LATEST LINE JUST IN-

REGRET NO ILLUSTRATION YET!

Stereopbonic Cabinet with Extension Speaker
Cabinet. Well-known mapufacture show model.
Two-tone colours. Size 18X 14x8§in. bigh.
Suitable for a B.S.R. Stereophonic Autocharnges.
Two 7xdin. speaken. Four-bole control
panel (¢ any suitable stercophonic smplifier.

inftial 1
CASH PRICE {7 ™00 BVIny Uy
99‘/6 rx{u;e:u of 418 Camr.
n

SMALL TAPE RECORDER
CABINETS 29I9

Sajtabic far conversion o sngle record player
cabinet. Diumensions: 33X 10§ X Tia. d:di
In 'wo-tone clolh covered Carmning ba

and lock with key, Cary. & Im. 46,

"MODERN 17" T.V. CHASSIS 24 Gns.
COMPLETE & WORKING

153 Initial Payment. Balance ax 14/3 for 35 weeks.

Balence et 25/6 for 19 weeks.

¢Must be pald with [ait. Payment,)

Latest chasebs fncluding 17in. wbe. Permanent magnet speaker, 13-channcl tunet tuner (any two

Other channels supplied on request at T/6 each.
valves fuaunmd for three months. C.R.T. lor 12 montln full guaranice. Sound I.F. 10.5 Mcjs. !
Vidon 18

or 29}6 Initial Payment.
Ins., Carr. 25/-.

scieclod channcls Btted).
Mess. ALC. only.

Ready and working to it into your own cabinet. Carr, and ins. 25/-
As above with 14in. tube, complete and working, 1 18-.

or Terms

13 valves. Chasss and

DUKE & CO.

621/3 ROMFORD RD., MANOR PARK E.I2
HOURS 9. OPEN ALL DAY SATURDAY. THURSDAY $-1 p.m.

ILF. 60013
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SCOPE FOR A BARGAIN

DOUBLE-BEAM
OSCILLOSCOPE TYPE 13A

Made for the Minlstry by lcading manufacturers (e.g., Erskine
& Harley Electromotives) this gne [nstwrument is suitable for
the examinadon of waveforms from two cycles to ten mega-
cycles. It is extremely well designed and Incorporates such
desirable {eatures of construction as potted ** C'' core trans-
formers and paper smoothing capacitors for complete reliability.
No clectrolytic condensers ape used.

TIME BASE 2 ¢p.s. 10 750 Kcs.

Y PLATE AMPS. 5 hfc[s. bandwidth (3 dBj.
CAL. MARKERS 1u sec. and 10u sec.

SIZE AND WEIGHT 13in. % 10in. X 22in, 58lb.
EXTERNAL PROBE For RF measurcments
POWER SUPPLIBS Internal (AC mains)

All instruments are in first-class condition and are carefully
checked and tested before despatch.  Malns connector, test
leads, probe and circuit diagram are ncatly contained in the
detachable front cover.

£25

MARCONMI B.F.0. TF802A

UNIVERSAL IMPEDANCE BRIDGE TF173
An excellent hriige of farler desigh haslog of alumesy
Eiraiical sprcifcaliig Lo (he TP9ES, Thems we offer are
i rery grol slecirtenl and mechanical comditon and

FERRANTI TESTMETER TYPE Q

Valta 8 Lo 30_ 150, &) AC/D.C. v addithonal 03 v,
D.C. arel 0-18 v. A C. rangva: williamys @ to 7.3, 30 130
and T60 DA vams 0.23K.  Acvwracy Res lot grade.
300 ohaps [t oM. Wih kads, prade, battery and

Fraquency range 10 apa to 12000 e.ps.  Operatiom
i from AQ malba  Guiput Melication by magc ore
Incurperaies &) cychs chech. A reascnably ommpect
losroment werfal fur geosrs] actio teating. Pair condition

are 0 perfecy wurking oeler. B35 carriage pakl

Instructbma  1n velvel Unel 457~ Mo cam.  Brand
pow cusslilion, perfrct worling onder 52 8. P

tested sl working perietly. £6/19°6. Carriage JO/6.

—CHARLES

it's NEW— jt’s miniature

S o
S TN

Rhacvgn
’

CHANNEL

TYPE 40 TRANSISTORISED SIGNAL GENERATOR

NET PRICE £5 . 15 g o POST PAID

DATTERY V6 EXTRA o CASH WITH ORDER OR C.O.0.

TRADE AND EXPORT ENQUIRIES INVITED *
Small enough to fit in your pocket—only 4° x "
Frequencies up to 20 Mcfs on fundamentals.

R.F. and audlc outputs, attenuated.

Full standard specification.

Light welght—low consumption.

* % % % % %

Write for descriptive leaflet or order today from—
CHANNEL ELECTRONIC INDUSTRIES LTD.

INSTRUMENTS DIVISION
OUNSTAN ROAD * BURNHAM-ON-SEA ° SOMERSET - Phone JIO7

BRITAIN

(RADIO) LTD.

RADIO TRADERS LTD.

23 WARDOUR ST,, LONDON, W.t  (Coventry Street and)
| Phone No.: GERrord 27118 Groms 1 * Rodiotrada ™
STOCKISTS OF CARR FASTENER COMPONENTS

ALL POPULAR

TYPES
*
| &P COMPONENTS
“*  SUPPLIED FROM
STOCK
TRANSISTORS. AF, 7/é mach. RK.F, 18/- gach,

TRANSISTOR CONDENSEAS. Miniatura Electrolytic Capacitors,
2 mid. 3w, Wmid. 28 v, 28 mid. 6 v, 14 mid, 12 v, B mid, $v., 5 mid,
v . 25mid. 25 v, Lémid & v, | mid 12 v. All thess types of condensars
are Ué sach. SPECIAL DISCOUNTS FOR QUANTI‘TIg.
THREE ASTOUNDING TV TUBE OFFERS
Al brand naw in famovs maksrs’ cartoms
1') 17in, rectanguiar sluminised 6.3 HTRS JA current; max. anode voltage
6uY, Usual price CI7/S/-. OUR PRICE £98/i?/6. Crating and carr. 15/
(2) Farrant) TI2/44 and TIVS4G 12 In, magnetic white Nuorescence; 4 v,
Rester; max, anods 10 kY, As used In many TV receivers. Original price
L17/8/., Qur price L4/1%/6. Crating and carr, 16,
(3) Farrantl 9in. Tube round white Mluorescence, 5 v. haater, max. ancde
voltage 7 kY. Our price £2/19/6. Crating and carr, £i)%.
JONES PLUGS AND SOCKETS, :pin U4 pair; & pin & pairz B
pin 46 per pair; 12 pin &8 per pair, If covar required 1end 1J6 axtrs per
tover,
WANDER PLUGS. Rad and biack ... R dor. -
PHILIPS TRIMMER TOOLS §/- cach . dot 10/
4WAY PUSH-BUTYTON UNITS U6 sach, Knobs for sama, 1d. sach
POINTER KNOBS. Small blick with white kne. 76 per doz. Small
l whits with black line 8/- par dot, Both types fin. spindle. Large price
reductions for 1.000 lots ind over.
CASH WITH ORDER OR C.O.D. ALL ORDERS DEPT, W.I.
ALL ORDERS FOR LESS THAN O ADD POSTAGE.
| Walnvite your anquirias for Remi not flated,
Trade Counter open ¥ to § Monday to Friday,
Also ¥ to | Sagurday. Callers weltomed.
Large mtocks of all typss of resistors, condensers. valveholders alwiy
available ax stock. Manufscturers’ anquiries welcomae.
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AVOMETER MODEL D.
£3.19.8 (7. £ F. 2#)

D.C Vol AC.Voltsa  D.C. Carrest I.C Corresd
¥, TV, i m'A 3wl

W0 m¥Y. 18 ¥, 30 mid. IBO miA
av, Ty, 150 wm/A S0 WA,
v, 130 V. 200 m'A 18 Anps
1Y, 00 V. 1.3 Amps 7.5 Ampe
nyv, &0 V¥, 3 Ampe 13 Ampa
160 Y, Te0 V. 13 Amps.

0 ¥, LB KY, 30 Ampe | IO FY
0 ¥, 0-JUU ol
1LANY, 10 K chrus

M—nhly overhauks] Cothplets wilh baliciics an-d
mstrucibns Ao extremely fobust meler ot @
very fvammiable price.

CRYSTAL CALIBRATOR No. 0.
A crysal controlled heterodyns wava-
meter covering 500 Ke/s. to 10 Mehs.
Harmonlcs up te 30 Mefr) Ragquires
5 mj. and 12 v, 0.) a. D.C. but <an be
ausily modified for 120 v, and |, 4 v, wark-

Ing.  Size 7xX7hx 4in. Firse clus con-
dition, complats with valves, stal.
Instruction manusl and circuit, NLY
5978, Post 376,

CHOKES.

Parmako 5 M, 200 mfamps.,
6jé. MRO chokes, 17 M,, BO miamps_, ;
AR 88 chokes, 15 M., 90 mjiamps., .
Pirmeko & M., 100 mjamps_, 7i6. Ponuo
any type. ll‘

Q'SER (BC433)
Thin Command Recervar covers 190-550
Keja.«{1¥. 85 Kc/s.) and is ideal for double
superhet convarion, ete. Supplied
BRAND NEW in oﬂilnll cortons, with
all & vaives and CIRCUIT, 89/4, Pose 376

SELENIUM BRIDGE RECTIFIERS.
funnel cooled. A.C, input 45 v, RMS,
D.C. output 30 v. 10 amps. BRAND
NEW, Bowed, 4%., Post )6

HEAYY DUTY LT. TRANSFOR.
MERS. (Gresham.) Litast type
ol filled. Pri. 230 v. 50 c/s. Sec,
B0 v. 4 amps, Siza Spx 4% 64in. hi
Wi, 191b. BRAND NE m‘.un {2
Gardner's Translormar, fl mains
input, Secondary i1 volts RHS (CT 30
amps, Housed in sheet metal case rbl
Bi!“h. high. BRAND NEW, LB
VOLT VIBRATOR PACKS. HARO
typs, #80 v, D.C., 65 miamps, BRAND
NEW. 2976, post /6. Type PUZ, 200 v

D.C, 100 m/amps., with OZ4 rectifier
BRAND NEW 2%/- Posc FREE,

ADMIRALTY MT TRANSFORMERS
Pri 230 v. 50 ¢/s, Secs. 620-550-375-0-
I75.550-620 v. (620 and 350 v. 200
m/amps., 37% v. 150 mfampi), p.us
two $ v. 3 Amp. rectifier wiadmp
Total rating 178 VA, Uprign mi

Wit 25 1b, Made 193], BRAN

Original boxes. 45/-. Carr. 5/,

INSTRUMENT TRANSFORMERS.
10 v. AC. Input, Outputs 0-65:130-195 v
B85 miamps., 8.3 v. Samps., 63 v, 0.3 am
Shrouded. Size 3§% 37% 3pin. high. 18/,
port FREE.

ARBID MAINS TRANSPORMERS.
Input 110240 v. Output 345-0-345 v,
125 m/amps.. 6.4 v., 4.5 smp1., Sv. 2 amps.
ﬂxﬂxﬂin Mn We. 12 1b. Potced,

ands. KRAND NEW, Boxad,
37‘, POt Jl&

| Com

buc jess externil power supply unit. Table models, a5 new

Shop Hours; 9-8 p.m
|

WIKELESS WORLD

MARCONI CRI100
LCorzplculy outlhnulcd In parfect working order., LOOK
IK
Later mcde! with Nolse Limiter, 428,

Care. Engl and Wales X¥.. Send $AE lor lull datails.

RCA AR-88 SPEAKERS
A high quslity 3 ohm unlg fitted into hesvy gaugs black
<rackled steel cabinet,size 10§ X bV} X 6in, Fitted with rubber
{eat and &e, laad, ldeal for sxtansion speaker, CRIO0, ete.
In original cartons. BRAND NEW, fe. Posg 1p6,

| MIMIATURE 373 I'F STRIPS. For FM tuner dewcribed in

” Practical Wireleis.” Complete with ) of EF9L, 2 of EF92
and | of EBY). A fresh relesie ansbles us to offer theis once
again, BRAND NEW., Complete raprint of conversion
fnstructions and circuit supplied free. 35/-. OR less valves,
12/6. Posx, sither, 276,

LOMUD HAILER EQUIPMENT
IDEAL TOR CROWD CONTROL, PACTORINS, FETES. ETC. CON-
SISTs OF 4 SPEAKER UNITS AND CONTROL UNIT, COMPLETE
WITH RICROPHONE, HEADPHONPS AND SPARES. OPRRATEN
PRON 18 VOLTS D.C. (OK @ YOLTS D.C. WITH SLIGRTLY nmuclo
OUTPUT:, CONSUNING onu 1 ANPS. OUTPUT POWER ATTS.
ALL AND ., BUT SLIGHTLY SOILED. A ouu:u
RAROAIN. £4198. c.uluml e

QUTPUT POWER METER TF340

impedance from 2.5{) to 20,000{2 in 40 steps. 100 w,t0 5 warts:
four ranges 0-5 mW,, 0-50 mW,_, 0-500 mW , snd O-5 warts,
First clann condition. Tasted, (P19/4. Carrisge 76,

T.C.C. VISCONOL CONDENSERS. 8 mid, 800 v,
D.C. wkg. at 71 deg. C. CPIS2V, Size 3 X I} x Sin. high,
BRAND NEW. Boxed. 874 sach, post paid.

MINIATURE RELAYS {ALL BRAND NEW and BOXED)
G.E.C. 1ealed, wire ends, 67002, 2 M/D makes, MI099, 15/-
G.E.C.1ealed, wirs ends. 67001, 4 cfovers, platinum, MI092 (11}
GE.lCos;uI:d wire ends, S, b a 3, platinuem,

Siamens High Speed, IK-HKD | clover
HRO SENIOR RECEIVERS

tete with ALL NINE general coverage plug-in collsets
Kefs. to 30 Mceha. 1nnruu-on booklet, and clrcuiy,

condition, 21 GNS. Rick mounting, I8 GNS. Pucking

and carriage 22/- excra. Send 3.AE, lor further datalls,
HRO P WEl PACKS. 115230 v. AC, maing input.
Tatted, and In good condition. Table or rack. 87/8. Poit 4/~

. CHARLES BRITAIN (Radio) 17D,

UPPER SAINT MARTIN'S LANE
LONDON, w.C2 TEMple Bar 0545

Ona minute lrom Larcester 5q. Statlen, {Up Cranbourna St.)
. (9~1 p.m. Thureday.) n ol doy Saturday
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SWISTON

VOLTHETERS
Dusl range

0—& and 0-100 v.
D.C. FSD | mia
Jin, scale, Recent
manulacture, ldeal
for schools, Com
plets in supar qual-
Ity canvas carrying
case, with  tast
prods and leads.

BRAND NEW. Boxed 174. Pour 6.

ELECTROSTATIC METER. D, bjin.
raads 3.185 Kv. Manufactured 953,
Containad #n woodan case 10X 10X 9in,
high, LY/I9/4. Post caid.

SANGAMO - WESTON ANALYSER
ETTL A wiclul mufcl- rangs maeter,
Thoroughly overhauled and in pcrltu
working @rder, For lull dacails see previous
advarts, L710/-, Carr. 476,

AYO LC and R BRIDGES. Capscity
S pfd 10 50 mFd. Rasistance $ chms to
50 magohms, Inductsnce can bs meawursd
aguinst  axternal siandard. Balanca s
indicated on 2 metar, which can be used &s
s valve voltmater from 0.0 to I5 v, Leskage
tast and Power Factor scale. For use on
AC. mains. Teitad and guaranteed
(8/k0je  Post )6,

HICKOCK 1.177 VALVE TRSTERS,
Chacks namic mutual conductancs,
shorts, amisston, gas, and noive. For UXA,
UXS, UX6. UX?, Ocual, Loctal,

snd Acorn types. Portable, in wooden
carrying case I3 xBxSqin. Wi, 13)ib,
BRAND NEW. Complete with instruc-
tion book and valve testing chares. For
17 v. A.C. 10 gne. Care. 716, Marchin
suto. transformers for 230 v. A.C. 12y

MARCONI| SIGNAL GENERATORS
85 Kefa. to 23 Mejs. A.C, mains eperation.
In fsir condition and good working order.
TFH44F, (40. TFI44G. £50.

RIISS RECEIVERS. With istent type
super slow-motion drive. In good con-
dition and parfect working order. Re.
aligned and air ceited, Model "B "
€94, Model L (covers trawler
snd shipping bands) C(iX/IT/6. Carr,
{either) 10/6, Send SA.E. for details of
sets and power units, or 13 for Hlus-
trated bookiec.

SCRS1] TRAMNSMITTER/RECEIVENS.
100-150 Mcfs. Comprises ECOI4A rec., and
BC62S crans. with valves, and in good

condition. BCEZ4A, lass relay 194, With
relay, 18/ BC6IS 22/4. T{eu two, on
rack 47/6. Carr. Th.

MOVING COIL PHONES. Finest
quality Canadian, with chamois ssr-mufls
and lgather-covarsd hardband. With
lead and ack plug. MNoise exciuding and
supramely comiorteble. 19/4, Post I,

VITAVOX PRESSURE UNITS TYPE

M. 20 watts. P.M. Heavy duty. BRAND

NEW, boxed. 8%/6. Care, 506,
RESISTORS

Morgan " T ™ (§ watt) and R -y I w-u),

Latese wypes, afl BRAND

assorted, 10/~ Pose Ifs,

HEAVY DUTY SLIDER RESISTOARS.

L2503 20 A, 124, post 3/6. () 12 A, 8/4.

ZENITH ADJUSTABLE 1502 4 A, 86,

Post 1/,

PRECISION RESISTORS.

I Megoh

1% | wact wite wound, Ex-U.5,A. BRAND/
NEW, 10/4 per dozen,
D.C.JA.C. CONVERTERS. Input i v,

D.C. Output 2130 v. S0 ¢/s. AC. ut
138 wacts, Firted with 0-300 v, AC.
1351-. mater 3nd slider resiscor lor valiage
adjuscment, I8 stout wooden carrying
case with Hd, Perfect working order,

(9/19/6. Carr, 10/6.

14 v, tnpue 230 v, A.C. 30 c/s. 100 wats
cutput. In grey metal cge, BAAND
NEW, e er, T16.

RADIATION METERS. Portable doss-
riteé matar, contalning modern type

rectangular 50 micro-amp. meter. CYX494
tlectrometer valve, tec. BRAND NEW.,
In canvase Carrying case. £3/I0M. Poic 2.
For detoils of athar equipment, tee our Pravious
sdverts.
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Revised and enlarged
second edition

ELECTRONIC COMPUTERS

Principles and applications
by T. E. Ivail

MMOT NLddII T

n
w

A non-mathematical inwroduction 1o the principles and ‘
applications of computers employing valves, transistors

SECOND EDITION and other electronic devices. It is designed to appeal
to technicians, engincers and students with some know-
ledge of clectronic or electrical engineering. This enlarged
second edition has been almost entirely re-written to reflect

recent developments.

253 ne! by post 26s 263 pp inc. 32 plates Published for WIRELESS WORLD by

from leading booksellars

ILiffe & Sons Lid., Dorset House, Stamford Street, London, S.E.1,

120 INCHES OF SCALE

The CRS0 Bridge
covering I0pFd  to
100mFd and | ohm
to 10 Megohms Iin
fourteen ranges has
a total length of
scale of over 120
inches thereby en-
suring easy and ac-
curate readings. A
leakage test is In-
corporated for con-
denscrs.  Complete
with valves, Instruc-
tions and ready for
oggntlon {from 1200{

volt A.C. malns.
L8/2/6 plus 4/6 carr.f
packing.

SC30 OSCILLOSCOPE. A Jin. 'scope for service
and design purposes at an extremely low price of £17/10/-
plus &/- carr.fpacking.
VYV AUDIO VOLTMETER mcasurcs | milli-volt
to 100 voits In five ranges. €14 plus 4/6 carr.fpacking.
AOS5S0 AUDIO OSCILLATOR giving sine wave out-
put from | milli-volt to 10 volts over range of 2u-200,000
cp.s. LI0 plus 46 carr./packing.
Further detoils sent by return of post on receipt of stomped
oddressed envelope.

TRADE supplied direct

GRAYSHAW INSTRUMENTS
126 Sandgate High Strect, Folkestone, Kent
Phone: Folkestone 78618

SOUTHERN TECHNICAL SUPPLIES

TRANSFORMERS FOR ALL MULLARD AMPLIFIERS

OUTPUT TRANSYORMERS "Secczdarws lor 3.75 aed 15 ob-\
T.44. 310 amap ulirs lnewr, 8,000 chm, usu s 300, PIT. N

T80 3+10 amp. and Usrnm 912, 6,400 -h- uwnm. 30~ 'JP K

T.100. 510 amp. LOW loading, 6,000 w- Pir W

T T watl stereo amp, $.000 ohin. T % Lappings. w-. PJ‘I'

TAG2, 2 et amp., Lypw A Wipe Amp, 0 wali slefro, $,000 ohm, 12.' PSP N
WA mlin S (Primacies 240-£20-200: §-10 v, 30 )

1.8 Ilﬂmp.lndluuf $00-0-300 v, 130 ma.. I!l".'ln. T, &3+, Lda,,

43¢ la, SPs. PSP U

M. 810 unr mo-o-m e 100 mA 63v. 230 oT. 63 V. 1 &, 27 [P 4.

‘f.l.lwmrs- .unl' Loe loadipg, 300-0-300 v, 180 A, 03 v 4R eT 43 v
~

T_.l w;nummnoo-mr.:wuu-»c;d'..uvl‘:n-.

Jr.
Ti, 3 wnit, 0-0-30 v, S0 mAd. 63 v, l o . oT 83 v. 1 &, - PIP. 2=

T183. 4 waid sterw 200230 v, MW mA. B3v. Ta cT 83 v. 10 PP, we.

TA. Trass snd Restifer, Y0 vw. DC (00 ma @ vr. ¢P. Do, o, PP!.' 4

T.I. Traon and Rewtifler, 2709, DC O mid; 63w, ¢T. 3 te, PAP. B,
AR Lransformars fuly guarsoleed. il shrooded fully exovid Ti14) and TB. Wins

tor our tally un!d-&;&;xu with all dals.

SPECIAL OFFER: T4l and B9+ TLO and two TIT - PP, 26 on both

Watlard's latest Fublication d.u.ulu ihe complete range. =
ANPLIFIERL.® §/@ FJP. Li-

SOUTHERN TECHNICAL SUPPLIES, 81 8tation Road Portaiade, Bustex

ro= AUDIO




>

Marcn 1960

.

Prem

23 TOTTENHAM COURT RD:, LONDON, W.\.
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Tel.: MUSeum 3451/2

% VISIT OUR NEW BRANCH AT 309 EDGWARE RD. W.2.

The ‘Carol’

TRf1 TAPE RECORDER

NCORPORATING THE KIW
B3 R. TAPE DICK. A Qoulity
Tope Recorder a1 8 pries Lhat
TOU czan affsed,

The uperstion of thle Recorler
o sunpiichiy Resil snd he qualily
B Loih rvprodoction asd Aok,
leavin Datbing 10 b desired, the
cont balng well below preesnl-da)

prica
STAR Amphifies Coslrsis Ou/ofl Tone aml
YEATURLY: Volume Canlrola
Dedk Copirots, Playback Bwitch Power Owiyat. 3§ wsua

Valve Line-op. BOCRI, BCLAZ. EXso

axd rywind swiich with  mlerlocking
Overall Sz, 134 x 12 x Pin.

davice 10 prevest ucdﬂul aramire.
[ ] . Megie 3in. pur Wetghl. 2
g Tiwe, 50, mu-mu Tape 1} bite. Meroehone . erysial wib sland

Acos
aps 3 hre. 8 mine Incotporated and  Alled Wb mrecord
lnpuu. BSocheis for Micropbooes, Radh, ed and lach pleg.

Omun . rle, with extenakn Speaner T

Bockal .

PRICE, huwchodimg Tape and Spare Spocs 0“', 19 Gns pras:
B.P, TERMS: §2 depusit and 12 mouthly repayments ot £1/1271).

= = - — =

THE,Q?%?
PORTABLE

% §7.7-0

BUILT FOR
pluy 3« pont &

Bacteries extra
H.T. 10)- (Type BI26} or
equivalent,
LT 16 (Typs AD 35) or
tquivalent,
W High Q frame seriahy
“ High sensitivity on both
wavebands,
% Medium and long wave
wuperhet tircuit,
% lnitrucdon book 116,

% Size only Bin. x Bin, x 4fin,
 Yeighe including battaries S§Ib. d¢ ¢ valves of the eonomy type.

WHY ROT COXVERT YOUR BATTERY FORTARLE TO MAINS OFERATION WITH
YHE COSEOR MUZ BATTERY ELIMINATOR. SUTPABLE FOR FREMIER ™ FETTTE
This Ellminaior s P d and e 1Ll ML 0f Malne Lagd abd Turpedo-
type of Onjoll Bwitah. |1 @ STused tn § Mela) Canlalosrs approumately e same siww
a4 U AD3S and DI Baiteries and stalie for sued Rocwivers ar Uw Cossex 343, 831
abd 337 or Smrvonop-uua.an L4 volt L.T. and 0 vult H.T. for nee oo 300-250 v.
AC mame St LT opft Na ¥ M x liw . BT, Usht da x 2{s. x 7o Origmal
Price 3 Ous. oux rlucz for & fimited pariad caly, 3776 phos 2= P. & P.

RECORDING TAPE
By wali-known mamifocturers, Brond New, boxed ond fully guoranteed,
L3OO ob Tl spool Eﬂ
']

L
Poslege and padking Ui prr epool

TEL.: PADdington 6963
Unrepeatable Bargains !!!

THE FAMOUS COSSOR 3 WATT AUDIO AMPLIFLER KIT 562K
ORIIRAL PRICE £M1N-

Siky £5.19.8 " 2"

MNis K&t ssrmbied will provile o
compact  versalie  Amplfer whih
thourpotales (3¢ Mo Wp-io-dple e
ssssmbled pripted dreoll and @ Gaia bic
Bor vgaratbon from Ralie, Micruybeae
or Oramophoos. The cireulh dessgu
Wcludes orgative feedbach, valve fines
up ¥4, 6BQS, EFMS  Two lowl.

m oery used, Lo, 10 x Su
Hiptical sod Um. Trebie, ensuring bigh
quaity outpal. sallabls for mm oo
W30 v. AC. matoa A Reme are

aamemsbly \:-Irvrumn sm) B mabkers
original cartan

%

THE COSSOR MODEL 554
Battery Operated Transistor
RECORD PLAYER

This Fortabls Record Payer W
corpotales the Ialesl Gamard DAL
Turplable and Pichup and aleo 8§
Tully irsnsistoriecd Ampidfer, 8
B compiriely Dallery ofxratnl,
wsing {wo &) volt ADYIS Balletiem.
The owipul from Uhe bigh qualdy
T x én Elliplcal Spralkes »
sricarding.  sullabe  for T
43 rpm Records and Blled with
8 peed adjusling eoirol  The
ompirte Unlt B boused th an
atiractive reTi covered Cabinet
with cmrrying bandle aod clipe

PRICE overs dimensbons telng 11 % 81
B-:urluinnu)ﬂ-nh,£8 » 19 ] 6 2 bin., avallable I twu-looe.
44-P. A P,

beeicreans of redicream.
THE * MID-FI ”
A NEW DESIGN 4; WATT AMPLIFIER
KIT MAY BE BUILT FOR 95
Plus 3/- P, & P, I'
A new dreuit for the home constructor re-
uiﬂﬂ? s good-quallity medium-powsred
plifier for reproductlon of Records of
F.M.  Broadaasts. Technical Specifications:
sepérate basa and treble controls. Valve
line-up EFB&, ELB4, EZB0. VYoliage ad-
stment for A.C. mains from 200 volt
or 1S ohms bmpadante. MNagitive fecdback. Size 7 x § x din., ovensll
haight Sin, Silvar-hammered finlshed Clunn

RCA VICE-PRESIDENT B8-10 WATTS PUSH- 'ULI. AHPLI'lﬁR
compatt vetmibe Anie? tomphis wHh plug-in Poser Pack, valve dor-op HYW,
I ° IBAQS and I7TAXT, seoarale bam aid rebie conlrml. rolabde for ﬂpz&nd 13 ohune
bujdanss and iwvo 3ohm Lisises for Twesters. Fur me em A.C. maine. wipping 118~
150 nd §10-250 ran sle he suppiied whh Fower Pack euttable for AC/DC maina. *RICE
COMFIETE WITH ESCUTCHEON AND KNORS, fQ/16°6. 34 p 2 p.

RCA PRESIDENT 10.WATTY PUSH-PULL AMPLIFIER
A well pebdt AMpPIUer with 18 Snils [~wub pull ohlpol! specilicalioos yalve
II»vrp ll qu7 2-BWA and Metal Hewittfrr, Faparale Pownr Pach asd meparals
Conl rol l‘nul bmvpnnung Volume Ow/Ofl. Basm sod Trebie (nalrole, nh-bhior lw-krr-
ol 15 ochma Enpmiance wild -’l!-h tajpinges tor twn Lbm Tuerlers, o AC.
mains 118150 and 200-240. FRICE COMYLETE WITH ‘m’lﬂlo* A“h A\OBA
P7r1ie8. 3 p &

AMERICAN RECORDING TAPE
Manufoctured by Feerodynommics, brond new ond fully guoronteed.
LI on Tia. el .
1.1, cu Tin  apmnd, . gg.
B T T T g LT 148

UL om dn. spowl.
Tostage and packing ll- pot spocl
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Here's the right start
to your outdoor photography

Get the very best out of your camera and your skill
with the Outdoor Numbcr of A.P. To help you with the
special problems of outdoor picture-making are
features on subject trcatment, technique, the
correct selection and use of accessorics.

And there is a comprehensive guide to exposure q
meters, rangefinders, filters, ¢etc., to simplify
your choice of new equipment.

OUTDOOR NUMBER - 2 MAR.

ftmateur

PHOTOGRAPHER

From all newsagents — Wednesday Is.

TECHNICALLY TRAINED BY

 1CS

IN RADIO, TELEVISION AND
ELECTRONICS ENGINEERING

1910

THIS IS OUR JUBILEE YEAR
BLANK CHASSIS

the 1C 5 trained man.
keen student, | . .

RADIO AND TELEVISION ENGINEERING; RADIO

1€ S Courres open a new world to the

Precision made In our own works from commerdlal qualicy half-
hard aluminium of 16 s.w.g. (1/16in.) thickness, thete chassis go al)
ovet the world (they aven go off lt—in rockets!).

Same day service for ANY SIZE, to nearest (fl&in. and up te 17in,
long and 4in. deep, of straightiorward two, three oOr four-slded
chassin. Orders for specials dealt with promptly when accompanied
by clear Instructions or drawings,

SOLDERED CORNERS

While theve chassis, owing to cheir thickness, Nardness and efMiciant
folding, will carry companents of considerable weight and normally
rquire no corner strengthening, we can do this H required by a

1 i hni A ! h Y
1pecial soldering technique aFlLeAdNo;;rs. lor each corner Signsl Genarstor and High-quslity Multi-gester,
$in., §in. or fin fanges {inside or cutside) #d. extrs for cach bend. FILL IN AND POST THIS ICS COUPON TODAY
PRICE GUIDE (normal chassls only It brings the FREE IC S Protpecias contalning full particulars
Work out total ares of materisl required, Including waste, and of 1 C S courses in Redio, Televidon and Electronics.
rafer to table below: l__.--------—---..--_
48 1q. in. 4/ 176 12q. in. [ 304 3q. In. 13- International Corretpondence Schools
80 1q. in. 8- 208 3q. b / 136 1q. In, 13/- | . 112P), tnte H. P 1
Mo in  § | M 10 ] Jebsain 14 INTERHATIONAL [TRRSRRNRr v Ridswhmalitott il
1441q. In. i T 172 1q. bn, B (113 and pro rata I ]
1 Post | Pore 19 1 1 i
Chcount lor quantitier. Trade enquiries lnvited. (ORRESPOND!H(! 1 NAME......... AGE, it (] i
Spray finhbhing srrsnged for quantities of 25 of over. 1 )
PANELS XL ! ADDRESS ... ]
The same materis) cen be supplied for panels, screens, ste. Any { Block Capitaly Plesse !
size up to M. at 416 3q. ft. (3q. in, x §d.) Post, up 1o T 1q. in, 4., 108 | 1
sq. in, if3, 144 1q. In. /6, 472 1q. in, 17, §76 1q. in. 2fe. : s s :
877289 EDGWARE ROAD, LONDON, W2
Telephone: PAD SB91/TS9S . OF KNOWLEDGE tor{ OCCUPATION ... N :

AND TV SEAVICING; ELECTRONICS, COMPUTORS

AND DATA PROCESSING, otc.

l Opportunithes in Radic Engineering and allied professions await

1C S Courses give vary resl help to the man 1ctting up hly own

business or facing a technical career bn the radio ndustry,

Examination Courses for :—British lastitution of Radic Engincers,
Clty & Guilds Telscom. Tech,, C, & G, Radio Servicing (R.T.E.B.)

& C. & G. Radic Amateurs.

LEARN-AS.-YOU-BUILD FRACTICAL RADIO COURSE

Bulid your gwn 4-valve TRF and S-valve superheat radio recsiver,
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VALVES

AC/DD ... 2/6 | EACYI HP4101
ACIP ... 4/6 | EB34... KBC32
AC/PI ...... 2/6 | EBC33

KF35
ECS2 K
EC54 ..
ECC32

EI323
EASO

Brand new, indi-
v1dually checked
guaranteed

AND MANY OTHERS IN STOCK including Cathode Ray Tubes and Special Valves,
Al U.K; orders below 10/ P, & P. |/-; over 10/-, 1/6: orders over £2 P. & P, free.

C.0.D. 2/- extra. Overseas postage

VCRX258 (with
scanning coil)
4

Photo Tubes:
GSI6 ... 12

- 15/
. 15)=

WL4I7A .

extra at tost.

BRAND NEW ORIGINAL SPARE PARTS
FOR AR88 RECEIVERS.

Please write your requirements:

MOVING COILROUND HAND MICRO-
PHONE No. 13. 2%in, diam, with pres§
switch. 12/6. P. & P. |/-.

PLATE TRANSFORMER. Input 190-210-
230-250 v. Output 2,250-0-2,250 C.T, 400
mA, 13 x 9 x 6}in. Weight 75Ib. £6/10/-.
Carr. 10/-.

I.LF. TRANSFORMERS. 4-5 Mc/s. American
made in black crackle finish housing, é/-.
P. &P Y-

MHRO MAINS power pack, input 115/250 v.
A.C. Output 250 v. 75 mA. and 6.3 v. 3.5 amps.
£3, inc. carr,

VARIOMETERS for W/S No. 19. Fully tested
and working 12/6. P. & P. 2/6.

COMPLETE V.F.O. UNIT from TX53. Freq.
range in 4 switched bands from 1.2-17.5 mc/s.
Two V.T. 50Is. as oscillator and buffer, 807 as
driver, two S130s as voitage stabilizers. Output
sufficient to drive two 813s in parallel. Slow
motion drive directly calibrated in mcfs.
Provision for crystal control, metering of buffer
and driver stage. Power requirements 400 “v.
and 6.3 v. D.C. Can also be used as low power
transmitter. In excellent condition with valves
and circuit diagram, £5. P. & P. 15/-.

FILAMENT TRANSFORMERS.
0-190-210-230-250 v., 50 ¢/s. Sec. |,
at 10 amps. 2. 2.5v. CT at 10 amps. 3. [0.5v.
CT at Il amps., 4,000 v. insulation. Price
£2/19)-, P. & P. 5/-. Primary 0-190-210-230-
250 v, 50 ¢fs. 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. 50/60 c/s.
67 v/amps Sec l. 6.3v. 1-6amps. 2. 63v.CT
3 amps. v. CT 3 amps. 4. 63v.CT 3
amps. £III2I- P ‘& P. 5/-.

Primary
2.5v.C.T.

pe CLR, 5/
B4R i

Vacuum Condenser.
Post free.

Balanced Armature, 7/6. P. &

32,000 v, 50 pF., 15/

Low Resistance Headphones, brand -new,

DRIVER TRANSFORMERS. Primary 500
ohms imp. Sec. to match two 805 in push-pull
£1/716. P. & P. 5/-.

TRANSFORMERS. Relay supply, Primary
230 v. Sec. 0-27/29/31 v. st 0.5 amps., I5/~
P. & P. 5/-.

&1

AVOMINORS in leather case with leads.
Fully tested and guaranteed, with batteries.
AC/DC volt range to 500 v., £3/19/6; as above,
2,000 v. D.C. only £2/19/6. P. & P. 2/6, either.

NON-INDUCTIVE CARBON RESIST-
ANCE, 800 ohms, about 30 watt, lin, dia,,
10in. tong, 7/6. P. & P, 1/6.

813 Ceramic Valveholders 3/- éach. P. & P.
if6.

19 wire-

Mains Power Supply Unit for No. ]
15 v.

less set. Made by RCA of Canada.
A.C. Brand new, £15, P. & P. £I.

P. C. RADIO LTD.

170, GOLDHAWKRD,,
W.12 SsHEpherds Bush 4946

ROTARY TRANSFORMERS.
12 v. input. 1,600 v,
P. & P. 7/6.

COMPLETE SET OF STRONG AERIAL
RODS (American). Screw-in type MP49, 50,
51, 52, 53, total length 15§t. 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.

TELESCOPIC AERIAL MASTS. 7 sections,

total !l yards. !mmediate erection. £4/10/.
each or per pair. Post free,

LIGHT HEADGEAR ASSEMBLY. Ideal
for mobile use. Headphone 600 ohms, carbon
microphone. 18-, P. & P, 3/-.

AR88D and IF. Receivers, completely
overhauled and tuned. £60 and £57 10/- respec-
é;rse.ly Completely rebuilt with P.V.C. wiring

171 watr,
110 mA output, 30/

Modulation Transformers {U.S.A_, Collins),
primary imp. 6,000 ohms, C.T., secondary
6,000 ohms, 20 W., 9JC each, post free.

Microphone Transformers. Balance input.
30 or 250 ohms. U.S.A. manufacture, 7/6.
P. & P. 1/,

R109 Receiver. Covering 2-8 Mcjs. 6 v. D.C
New and tested, £4/5/-. Carriage paid.

RIO?A Receiver. Covering 2-12 Mc/s.. 6 v.
D.C. New and tested £5/5/-. Carriage paid.

SCR 522 TRANSMITTER (B8C624) including
all valves, 22/6. P. & 5/-.

SCR 522 RECEIVERS (BC624) 7|00-|56 Mc/s.,
including all valves, 25/-. P. & P. 5/-

VIBRATOR UNIT, 12 v./160 v, 35 mAmps.
Exceedingly well filtered and smoothed,
excellent for car radios. New. Including one
6XSG valve and vibrator. 17/6, P. & P. §j-.

CARBON INSET MICROPHONE, G.P.O..
type 2/6. P. & P. I/,

PERSONAL CALLERS WELCOME
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SCOPE UNIT TS. T4, . . . . EA4.10, delivered fres.
A basic *scope with brilllance and focus controls op front panc] which
alwo contains X-plate terminaly, gain control and two-s| ticbase
switch. Immedistely behind the pancl is a separate screened comparte
ment that houses two VRSO3 and a VR92 (tunable input recciver—
convert to input amplifier) and 8 signal generator (3IxVRES and VR1IS)
modulated at two frequencies over lts 159 1o 255 mc/s range. Sub-
stantial FHT and HT power pack (VU120 and 3ZAG) at rear, plenty
of free room, four high-voltage pre-sct pots, two full fength tag boards,
12 valves plus VCRIMA.

W.I1191A WAVEMETER . . £3.10. phs 13/ carriage.
Four valve cryvtal controlled heterodyne frequency meter covering
100 kcfs 1o 20 mc/s in 8 switched bands with variable RF oscillator
zero beat againgt crysual to give an sudio output into high or low Impe-
dance phones. Designed to work s: a signal generator with CW or
modulated output through variable attenuator and incorporsting also a
second crystal oscillator that can be switched in to convert the unit to s
fixed spot fregquency receiver or transmitter at the wavclength of any
sparc crystal between 100 kefs and 20 mcfs.
recision two speed calibrated book with crysual check lr,\o‘inu in
tid of necat metal casc. Desigaed for 2 v. and 40-60 v. supply.
Civcuir diagram mpplied. dditional sechnical informatien 10}- extra
by r ondy. Used, but in geod cvder,
090 000000000000 0000000000
ETCH'YOUR'OWN Each contalns over 80 1q. in, of
provm o At -
icals to make zens
PRINTED 2]’. printed circults, phus comprehens
clncul'l’ Kl'l’s sive instruction book giving
post free advi¢e and examples on translat.
ing theoretical circuits into lay-
ours ready for etching. High-quality materials-—ompletely safe 1o
handle—carefully prepared 1o ensure fine definition and uniform results
without laboratory control,
00000000000 000000000000 0
Brand New, Individucily Tested, Fully Guaranteed
LOW - VOLTAGE, HALOGEN - QUENCHED,
GEIGER - MUELLER TUBES 25/ sutfree
Working voltage 400-450. Highly sensitive. Effective length 11.8 cm,
Background count 90/minute. Response 30,000 counts/minute. BO-volt
rl.amu. Stundard British 4-pin base, stainless iron clectrode.
deal for basic experimentation and instructional demonstration.
Circults of simple all transistor and conventional valve counter circuits
supplied on request with each tube,

3 INCH CIRCULAR SCALE MILLIAMETER

American panel mounting *° Radio Aldtude ™ meter with modern
(coi) round magnct) movement giving besutifully steady deflection to
reading on large dial boldy marked 1 to 4 with sub-divisions in tenths.
Supplied with suppres zero which requires 6.5 mA. foe full scale
deflection (0 = 1.5 mA.} but pointer is cauly re-set 1o zero by movi
convenu hair spring adiuster behind dial, when $ mA. gives {s.d.
Rear housing incorporates onfoff swicch (opcrated by rowting small
knob on (ront face) and 5-pin plug, two piny dircct 10 merer and two
to switch. Not new. 12/, poiu fres.

SIGNAL GENERATOR 52A ., . £10 pha 10/- carmiage.
As illustrated, mains operated 7 valve precision generstor coven
S to 50 mc/s In 4 turret-tuned sccurately calibrated bands with ﬂ
voltage sct and monitored by 50 microamp meter in valve voltmeter
circuit. Optional CW or interna! modulation at 400 ¢fs to 30%, or
variable depth external amplitude or pulse modulstion down to }
microsecond as uired. 1 microvolt to 100 mV output through 8 step
and microvolt brated vernicr attenuator {accuracy + 3 db) Inte
70 or 100 ohm dummy antenna on 3 foot cable.

BRAND NEW with calibration charts and handbook

SIGNAL GENERATOR. 600-1200 Mc/s

“Test Set 281, Ref. 10SB/6152. Opcrates from 230 volt 50 cycle maina.
In case MMin. x ldin, x 12in. Fiwed 1lin dia bolic aerial and
Perspex radome. 2.CV.90 {Maxda Osram R.1368). Oscillator in
recision cavity. Modulator and 6X3 rectifier.
Suitable for 23 centimetres and latest B.B.C. television 654 mefs.
band. Dln;lRAd:':I.Dre;dn' .wndc band. 220 corriage poid

SIGNAL GENERATOR AND WAVEMETER

Type W.1649. FPrequency of signal generstor: 140 to 240 mwc/s.
An:un? 4 035 mc/s. Frequency of heterodyne wavemeter: 155 o
258 mefs  Accurscy £ 0.2 mc/s. Conuining VR.135 and 4-VR.91.
3 meg. crpmal.  Retractable aerial.  Power requirementy: 6.3 v. ana
120 v. Unit housed in copper lined wooden case.  Size: 15}in. x 13ia.
x 14}in. In good used condition. £2/10]- pius 10/- packing and carr,

1-30-A SIGNAL GENERATOR 100-154 Mch
Modern, portable, battery operated, § valve Signal

Generator with
alternacive crystal or master oscillator, either optionally modulated by
k)ooo ¢/t Hartley oscillator, Large dlmurecnubnled dial with precision

w motion drive. Five step and vanable attenuator, Supplied with
miatching black crackle carrying case for 6 and 135 volt batteries with 10fL.
supply cable, and metal cased 1 mA. test meter for checking crystal

resomance, etc. Brand new, K2/17]6 plus 716 packing and carriage.
1-95-A FIELD STRENGTH HETER 100-154 Mc's
Self-contained, tunable-input, valve-volometer with telescopic aerial and
battery-fed diode rectifier and pentode amplifier for messuring ficld
strength, presence of modulstion, snd ao?roxinuu frequency of truns-
milter. (f)mpcuuu circuwit for awate of 1§ and 45 volt batteries. 1In
attractive black crackle casc. Bnng‘;\‘c’-:.ﬂ 5t A :

s 8f- e <are; 4
TEST KIT 18 & e

Set of 3 am. Wavcguides, coupling unit, wbular fecder, adaptor unit and
waveguide connectors with 30ft. of U.S.A./British tcrminated co-axial
cable and potted 230-110 volt step-down transformer. Brand new.

£710!- carriage paid.

T.S.IM4/AP. To0cm. WAVEMETER y
‘Tuning stops adjusiable 1o any 30 mc/s Band within 400-470 mc/e covers
, 6]6 Detector, 24-puge instructions covering use as signal generator
with 6 and 30 volt battery. BRAND NEW in light steel carrying case.
£2/10]« phut 7/6 packing and carviage.

PROOPS BROTHERS LTD

$21 TOTTENHAM COURT RCAD, LONDON, W.I
Head Office and mail order enquiries: Dept. W.

Shop hours: 9 a.am. to 6 p.m. Thurs. 9 o.m. to-] p.m.

OPEN AlLL DAY SATURDAY
Phone : LANgham 0141
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RECORD PLAYER | ACOS MICROPHONES
UNIT RECTIFIERS FOR Acos Mic YN, Cryseal  Stick
85k Hgnnrth Mode US4 BATTERY CHARGERS n";°°:f“a;°r’°'m:;' “‘:m"““:;
speed 10 records capacity, Ful-Fi J
turnover crystal aartridgs. £4/19/8. 12 v. | amp. vomionenceens  Af3 mnn q::gq “:;:'":‘:‘.'u bro:ﬁ.
v, 2ampisniees | i prica L9/3e _OUR. PRICE
MULTI-WAY CABLE 11v. ) smpo..e . 1006 39/ With stand 47/6. With flooe
5 colour-coded wires (I screened). 12y, 4amp..... . 1Y- | stand adaptor 5218, Posuage )6
Ideal lor mobils or inter-chassid b3 ' Acos Mic 40. as suppli with
connection, Any lengths cut. 12v. $ amp.. = - M6 ost  modera tape  recorders,
I} par yard, P, & P, |8 ménimum, with foiding rest and Bfy, Toad,
e se 406 000 Listed
ACOS CRYSTAL METERS, PANEL MOUNTING (ROUND) 5% OUR PRICE 38/,
PICK-UPS MOV.‘I.NG cOotL - i . OUTPUT
T Head hi tyli L 4 . Scala Size rice
2:1“?";91|.:ndﬂ|u:’l:g e o BV e iu.s;x.) I'mis. 150 0hms ©-100 :I 176 | TRANSFORMERS
wouonu \il.K.) ;mh. oo.)"? ohms &;go 1346 :I-.toln'g OTf3 for Mullard ¥ wate
0. (UK. mis L ohms = mplifier, 18/,
SCOTCH RECORDING w.D. .5.1.) 500 u/a. - 0-600 nh. 18/6 | Elstone OTé Low doad, OTS
TAPE - = Normal load, OT/ML Dist. load.
1,200ft. Reels Standard ...... 2%- | CGHARGER | Dubiller Typs “C™  controlt | All 4%/- and all for Mullard $/10
1.800f:. Reols Excra Play ...... 376 TRANSFORMERS S00K. &/ sach, amp
3 Sm;u ended 5,000/) ohms 40 m/a.
DPDT TOGGLE SWITCHES zav Tapped primaty 2007240 v., secon- | Co-Anisl Cabla, semi-airspsced 75| 46" 5000/) chms 60 mjn, ¥
CUTLER HAMMER) 38 EALH | diry IS v, 9 v.and IT v, ohini. xéd_yard. 10,000/ ohrms 30 mia, 4/6.
100 Remigtors sisorted. §, 4 and | | | amp. cype.... . Y8 e atal cartridge Complets | Universsl 18 ratio Typs 4Om/a
S TR e Dana Book i = :r:-' e ;{:,“ yath s, Acos Heravn. 14 rswl g mach
reiess Q 2 amy L . -
/. vach, Post 44. 6 amp. type.. LN |55 (S en o Collire Swdle.| REQUNNED TUBES
Dan.d';'\f"‘wh ﬂnd::l book (illus- | Post 3., | Tolwim';; Tubes, 12 month g&unn-
trated), $/= post tee (3 14n, 10/-,
Hullard Circuits for Audlo Ampfi- HEATER RECTIFIERS 18in. to |I;I‘n :‘, C:rr, ‘ndf Ins.
fers. B/6 Post bd, RMI §/3. RM2 &9. RM) 1‘/4 nml 10/= ewira,
Short Wave Recoivers for the | V RANSFORMERS 13/6. RMS 1976, |4A8¢ |
Beginner. &~ Port 5d. All 24 v, input. 4 v. J amp. IOf-. lm 14A100 1974, I. nc CATALOGUE
Micro Swrches .....cooo. /9 such, § 6.3V, I amp. 4/%. 6.3 v. Jamp, 80/ | IBRA (-1-16-1 Our 1960 caulogue is now svaile

Battery Suzzers .

each, | 126 v, M& 59,5 v.2smp. 10/, | l-l&)) 22/8, FCI“I (HM I‘I-I—l] able, pleasg send If- In stamps for

Morse Keys - e3ch, | Tv. Y amp | your copy,
- B 1 - TERMS: Cash with order or C.O.D. Postage
/ e ey
valus . -3 - s
\ 4 103 LEEDS TERRACE add J- unless otharwisa stated. Hlnlmtm
€. 0.0. fee and postage ¥-.

RA DIO SUPPLY CO Tt WINTOUN STREET For full tarms of businass see inslde cover

of our catalogue,
) Parsonal shoppers ® a.m. (0 S p.m, Mon, to
al [ " 7 Friday. Ssturday 10 a.m. to | p.m.
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METERS GUARANTEED

F.8.D. Size Price
0 Microamps 24in, MU/FR 70}~
100 Micrvamps in MC(FR 10¢=
500 Microamps &un. MCIFR 25/~
300 Microamps 2Yin. MCIFR k1 {]
l Mithamp 2in MCIFS l?fl
1 Millamp 2hin. MOPR 38/
30 Milbarups sfin. MCIFR  2/8
100 Millamps 2fin. MCIFR  12/8 Poslage on meiars 1j6
200 Milbminps 24in. MC/FR 1
400 Milbamps 3jin. MUYFR 30/=
5 Ampera 2n. MC/FS k¢
15 Amperes &in. MCIFR 10/8
25 Amperes DIC. 2jin. MUFR 1/6
60-0-50 Amp. 2in. MC/FS 18
30:0-30 Anip. Bin, MC/FR 15/8
20 Volts B MC/FS 16/0
50 Volrs !'m. MCIFR 18/=
300 Volts 2l MIFR 15/=

CAO8E POINTER METERS, ate 100 microdmp movements, 13,6,
MICROAMMETER, 250 F.S.D. gim. F,R, Sangamo Mod. $37, Scaled
for valve volimeter. Cireult available free. u,

RELAYS P.O. TYPE 1000

Build to your own
specification

Poat 1/6.

Keen Prices
Quick Delivery

Contacts up to
8-Changeover

MINIATURE RELAYS?
Sicmens High Speed Scaled. S.T.C. and G.E.C. Seald.

2.2 4220} HosA 158 #)l 2€C0 HIBGA 18/6
1450141480 HosC  10/8 00 :CO 418GD 104
50001 4 5000} HosD 22/¢ 2500(} | make HD4IMEE 13/8
17000} +1700{)  HOOE 26/~ o} 2CO 4184GE 118
Siemens High Speed 0. 180 2m2b  MIOAT 1070
10003 + 1000} HEON  15/- 870} 4CO Mlooz e
100003 410000}  HwdA  17/¢ 200(} 1CO Mg 12/4
17000 4-1700()  HBSL 174 w00l :CO Miosz 24/~

Comprehensive range available from stock. :
SWITCHES. ) lLole fixing, 3 amp. 250 volL
1/8 cach, 12/= doz.
ACHE—POST OFFICE STANOARD. die. h
with U-channel sydes dritled for 19D, (-AM
heavy angle base, 4(L 10in. in stock.
I LOUDSPEANERS,
P.M. ELAC SIN. ROUND 14/8, POST 1/8. AXIOM 150 DUAL
CONE 12iN. 15 WATYTS 15 OMMS, FULLY DUSTPROOF, £7/10/8.
POST 7/6. PYE 10N, PORTABLE 3 OMMB 50/-, CARR. ¥/8.
3IN. ROUND PLESSEY SPEANER, SEALED TYPE WITH
PROTECTIVE QRILLE 19/6, POBT /8 |

JACK PLUGS. Oylmdﬂcal bLakelile screw-on
cover, 2 contact 2/8, pus OG_
BOCKETS. One hole ﬁnng ﬁl above, /6. post 04,

TELEPHONE PLUGS TYPE 201 with headphone

card, 3~ each, post Lf«. Large quantities avallabie
from stock.

TERMINAL BLOCKS. 2-way 4/- doz. of box of
50 for 1§/=, 3-way §/« dos., 50 lor 12/6, Post 1/6

VARIAC. Typet00CUH. Infinitely variable 0—270 volts, 2.5 :Ju.
Mounted in metal cave with 0~230 voltruetet and 0—1 ammeter with
s own taput and cutpul leads, complete unit, £12/10/0, cary. 7f0.

AVO TESY BRIDGES. T20/240 volt AL, Measure capacities from b pt. to
5) mid, and resistances lrom § ochms to 50 megohms, Valve voltmeter
range 0.1 1o 1) volts and condenser leakage test, BRAND NEW. Ful,
wurking instructions supphod with instrumcot, $9/18/8. Post !l,‘

OCILLOSCOPE, Type 43, With 3jin. CK.T. 1384, +—817, 3— VRS,
524, VU120. Brand New with ususl controls. powet pack and keads.
Saritable for 230 volts, B10/10/-, carr. 1Z/6.

TEST KIT TYPE 25, which tocsists of set of 3 cm. wave guides aud
step-dowe  lransiormer, ete, complete in catrying case, £7/10/,
camage 15/-.

TEST 3ET FTYPE 1848. Oscillator unit and powes pack 105B/237 £38,
carmage 20y

VARIAC TRANSFORMER., Inpul 230 volts  Outpul infnitely
varable 0-230 volts and 0-279 volis. 9 amp, beach or panel nounting,
218, carT. 1%/5.

T E LE pHON E SWIrIrfgas[)yla‘;raft:.Fru

TELEPHONE SEV TYPE A" Ringing and speaking Loth wa
on 8 4-oortw cable  Very loud and clear over any distance.
handsets are 23 1llustrated and the sct is complete except wire.
4-oote 11 84. per yard o 2-corc at M. per yard extea.  Price 75/~
wi, post 36
SET B. Two headphones connecled to beeast inicraphones, with
leads, plugy and Bited carrying cases.  Join fastruments together
with two wires and 1§ voll battery for & super intervom., 15/-, post $/0.
SET “'0'" Sunilar to Set “A." lastead of "0 Type handsets, two PQO.
Desk Type Instcuments are supplicd with usual drawer in base.  Completc
ready (or uwe.  Price 180/, puat T/~
3¢t Type * D * Speaking only both “ofr on twin wire. The two handsets
supplied are as illustrated with onl switch built &0 handle. Supplied
coinpicte with baticry and two 2-way terminal blocks. Price complete
cxoepting wire 380, post 10 Twin fat PVC wire 34, yard. Twin flat
PVC Bexible &d. Twin twisted silk Sexible, 64, per
ROTARY GONVERY Input 12 DL Ouiput 20 AC. 8 cy. 135
vatts. In Btted case unlh vanable revstance, 0/300 voltmeter. The 1deal
!;ob lor television where AC. mains are not avallable. £10. Cam. 15/
tal connectors, one Glied wilh 81t heavy duty Aex and chips for D.C. side.
10/ scl, post 1f-. CONVERTERSONLY, 1 2voltor 24 volt. £8/1%-. Carr, 7/6.
BATTERIES. Porlable Lead Acud type, 8 volts 125 ampere hours.  In mwtal
cne 18in. X 18in. X 11in. (Twoswill make an ideal powet sy for our 18 volt
Rotary Converters). Unr.h 88/10/+ cach, carriage 24 volts 85
ampere, £15 each, carm
UNI-PIVOT GALVANO?[YER by Cambridge Instruments, §0-0-30 mwro-
amps., dia. din. Knife pointer, qurror scale. Complete with irathet carrying
case. ldeal {or laboratory use. B30, carriage Y-,
SELENIUM METAL REGTIFIERS.
Crarging Rectifers. Full Wave Bridge.

12 Volts 1 Amp W4 each 24 Volts 1 Amp 13}= rach
12 Volts 2 Amps 13/8 gach 24 Veits 2 Amps 24[- each
12 Volts 3 Amps 18/8 each 24 Volts 3 Amps /= each
12 Vol 4 Amp1 20/- cach 24 Volts 4 Ampe MW/ cach
Discounta uantities of above charging cectifiers.

MAINS TRAN FORME RS to suil above rectificrs

12 Yolts 1 Amp 12/8 cach 12 Volts 4 Amps MT5  28§/- each
12 Volts 2 Ainps~ $4/- cach CT109 12 Volits 4 Ampr CT507  28/8 cach

12 Volts 2.6 Ampn  28/- cach MT3B 24 Volts 3 Am, = each
T.C.C. CONDENSERS. o.l Mfd., 31 kV, 7§/« each, 1 “f‘i’llo kV, 4W- cach,
10 Mid. lo V. 150, h.

[TREMIVORS Ex nocx IN QUANTITY WIRE WOUND, HIGH
STABILITY CARBON ETC. BEST MAKES AT LOWEST PRIGE.

MAGNETIC COUNTERS

Coanting to WOV,

26 v. DC., 98/» each, post 18

T3—230v. D.C. 15/- cach, post 18

HIGH SPEED TYPE No. 100c.

38/, post 1/8.

HIGH SPEED COUNTER with

270 reset, 45/, post I8

VEEDER- ROOT MAGNETI0 COUNTER. General purpose type with 2ero

re-set minute up to 000,990, 48 voit D.C. é |yo

IH!RMOITA'I' IA‘F“HW[LI. {2in. stem 07260 volt A.C./D.

A.C. 10 to 90 digrees cenl 18/-, past

ROOM THEARMOBTAT. Adjustable between 48 and 1.» deg. Fahr, 250 v,

10 amp. AC.  1deal for groenhouses, oic., My, pos

30LENOIDS. 12 volt D.C. with 3hin. lever, ldeal Iot remole contrnd,

model rallways. 8- ea., post, 176, nit of 26, L4/4/8. Cge. 1B/

THIS MONTH'S BPECIAL OFFER. 60 amp. ilydlok fuses tomplafs
-m ftuds, nuts and waihery, £/8 ucn

" MULTI RANGE TESTMETER
20,000° ohms per VOLT

TAYLOR MODEL I127A.

MHIGH SENSITIVITY
POCKEY SIZE?!

Performance eqgual to a
high priced instrument.
20 Ranges
D.C. Currcnt 50uA, ImA,
10mA, 100mA, | Amp.
Volts D.C. 0.3, 2.5, 10, 25,
100, 250, 1,000V,
Yolts A.C. 10, 25 100, 250,
1,000,
3 Resistance Ranges from
0-20 megohms. -
40u.A Meter 3jin. arc. Accuracy D.C. 3%, A.C. 4%, I
8:umnd/ 5«3 1
menslons 3§ 3] %'l % 13in. 3 . Pont |
Weight 14 oz, Price: £10.0.0 %% |

L. WILKINSON (CROYDON) LTD.

9 LANSDOWNE RD. CROYDON SURREY

€ o Grams: WILCO CAOTOON
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Visit the City's popular occoustically designed

HIi-Fl Centre

Flectronics .. ] 1d

STOCKISTS FOR THE FOLLOWING

152/3 FLEET SY.,, LONDON, E.C4

Business hours: weakdays 9-6. Saturdays 9-1.

DEPT. B

Telephone: FLE 2833

AMPLIFIERS, STEREO AND
MONAURAL, BY:

VERD{K QUAD
ARMSTRONG LEAK
ROGERS w.e.
puLcl ote.

V.H.F. TUNERS BY
ARMSTRONG S.L

LEAK DULCI
QUAD ROGERS, etc.

HI-FI SPEAKERS BY:

i.

GOODMAN .8,
PLESSEY TS.L
WHARPEDALE G.E.C.
LORENZ ete.

REPEATING THIS WONDERFUL
OFFER BELOW MFRS. PRICE

7%

EROIN

10 WATT °

PUSH-

PULL £

by L.
LINEAR e mc'z‘
FEEDBACK

10 aNg.

LIMITED
NUMBER
ONLY AT

£14.19.6

Complete
Post & Pkg 76
Fully guaranteec

Beautiully ﬂnuh.d in Grey-Green Stove Ename
,Provision lor tuner, bass and treble, S-position

selector for radio, mic., tape, LP and sed. records,

FOR THE ROVING BAND

BRAND NEW The
Rofex mainy and batte

and I2 v, car battery.

AND GUARANTEED,
amplifier 230 v. AC.
vilve, 18 watt output,
ar-m wnd mic. input, Fully .nmod -urxtinl

) 65K, | 65N7, 1 65

2 8ve | 6X5 and § Mallory Vlbruor “Idea for
tmall hails and home wse. OUR PRICE 1§ gne.,
plus 7/6 carr, & pkg. Can be supplied in & v.
8t samae price.

A smaller I3 watt output varsion of the above,
Inbv,, Il gne., plus S/- carr, & pkg.

nished. Valve line o

ANOTHER OF OUR AMAZING SCOOPS|

A Snip for the Constructor

Build ths Cattor Pocket 4 Tramistor Super
het Rucelver

Clrcuvit detcription. 4crantistors (CC44, OC4S,
OC45. GCT2), two OAI0 diodes, two AGC
tystoms, coverage 190.550 metres. Power output
JOMW. Ferrita slab acrul, l{in. moving coil
ipeaker, printed circuic, sttractivg tuning concrol
knob, lestheretto case bin. x Ijbn. x Ifin. Al
components fncluding theorecical and podnt-te-
point disgrams for caty construction,
ONLY 47/19/6. Post & pkg. /6,
available separsicty,

9 v. PP4 battery 2
nearly €20,

All parts

Miaker'a” original price

SPECIAL OFFER

for the HI.Fl enthusinst—Collare 4-speed
transeription motor and plup using tha naw
TX88 Smdlo cartridge.  Brand new, Lisc
price L19/10}-. OUR PRICE L1519/,
Crating and carr, . Emily wired for
sterso to use Ronetts stereo t/o cartridgs.

THE LAST OF THIS OFFER
SLIGHTLY BOILED
AT THE
LOW PRICE
29/6

and 4=,

poit and paching.
Surplus 1o manufaciupe
or's requirements, well
made 2-tone ¢olour
porisble playsr cabi-
nees, will take non-suto player, Amphfier and
4in. or 5in, 1peskor, Tha above portuable cabinet,
B.5.R, T.U.9 and Acos pick-up, 4-1pecd player and
2-watt amplifier and 6 x 4 eltiptsca) spesker making
an idea] porcable player, st the spacial prics of
8/3/+ plus 76 post and phg.

BARGAINS IN PICK-UP CARTRIDGES
Brand new aind complete with 1apphire styll.
BSR T.C8, lens gruku. 15} each.

BS R HI-G, IVl with bracker, IT/4
Acos HI-G 5P, with bracker, 17/6.

Acos HI-G, with bracher, 176,

Post and packln‘ 9d. exers,

FOR THE CONSTRUCTOR

We <an offer ¢ limited numbar of RCA 10-F2 wast
amplifiars completely assemblad. Just connect
1iembled amplifier chassis, control unic, power

ck and aurmiive control panel together,

requency responser 15-20,000 c.p.1.. iull 10
wate pushipull output, nczum faedback, low
hum leval. Valve line up: éBRY, 12AXT, 6BWS,
4BWE and metal rectifier.  Variable bass and
trable controls and balanced loudness concrol
which ansures true balance of sound from lowest
bass to highest trable st both high and iow listen-
ng lavels. Allchis u lhc vary low price of LT]19p6,
plus post and pkg. 4,

HURRY/ THE LAST OF THIS AMAZ-
ING OFFER. THE WORLD FAMOUS
RCA ORTHOPHONIC AMPLIFIER

12.20 watt output. Distortioni harmonic less
than 1% ac 10 waces/700 c.ps.  MNoise Level:
85 D.8, below raied output, Frequency Res-
ponset within 2 D.B., 20/2.500 c.p.s., within
.5 D.B., 10/6,000 ¢c.p.t. Feedback) 40 D.B. cowl,
Output Impaedance: ).4 ohmi. 7 ohms and 15
ohma, Spare Power: 195 v.f45 MA, and §.3 v,
amps. for pra-amp. radio cuner and tape amp.
AL, Inputt 10G/150 v. end 21007250 v. Valve

Line-up: two EFB6, two KTé6 one GZI1.
Dimeniiom: 164 x 6 x 7§in. Walghts J2ib.
PRE-AMP,

Input: Mic, radiofcapas high snd low level, crystal
magneck pfllpl Taps and Record: output.
Baat and Trebla: lilt and cut <om-nuouﬂy
varnbls, Mixing Facilitlest mic. input with
radio and cape, low and high paas filter. Valve
Line.up! one EFE6. two ECCBI. Dimaensions:
124 x 6§ x din. Walghet 7ib.

THE COMPLETE EQUIPMENT AT 29 GNS.
Carriage 15/

HI-FIDELITY TAPE HEADS

Made by fimous manulsccurer. Brand new,
Upper or lower track, rccordfplay-back, high
impedance giving up to 12,000 cp.s. at 7§ LPS.
output $ mivolcs at | KC ac T4 1.P.5. Erasc heads
low impedance.

Onll 19/ par palr. Pout )=, State upper or lower

THE NEW " INSTANT®” BULK TAPE
ERASER

Can erase » 3p0ol of magnetic 1ape In 2 few

ieconds, Oemagnetines oxide deposits on tape

haads, Only 274, post frce,

SNIPS IN TAPE ACCESSORIES
Brand new E.MLL. Tin. take-up spools in pclychens
bag, 3? cach poat free, 6 for 20/, Brand new Sin,
S;otch Bcy take.up 1poois I3 post free. & for

KLENZATAPE, the new method for cleaning
record and erase heads, 124 P, & P, |f.
METROTABS for identifying recorded passages
on tape, 3l plus postage.

BRAND NEW AND GUARANTEED
Tin, reels of 1,200, P.V.C, base tspa, 21/, plus
1]& post and phg.
Sin. reels of 6001, P.V.C, bsse tape, 14/6, plus
1/6 post and pkg.
din. rcels of 300, PV.C, base tape, P, plus
1= poit and rl(
Tin, resh of 1,800, LP, P.V.C. base tape, 12}4,
lus 1/6 post and phkg,
fin, reels of 1,200, P.V.C. base tape, 15/-,
plur If6 post sad pkg.

New E.M.L, tjup arooh "tn polythens,
The Now Amer Audio Tape with plastic

base. Also supplied in graen or blue 3t nc extra
cont,

lia. real 1504, ‘/.
4in, resl 3000t . 19/8
Sin, reel 600ML... |18
N,  reel ),2000. .. 30;-
M. roal LP. 1,800(c, . 3§}

Poit and wxlllnl lft p.l' lpoal;

|
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D.C. OSCILLOSCOPE

A.C. MAINS 200-250 YOLTS

SIMPLIFIED SERVICING
PRAOBLEMS WHEN USING
THE

‘TESTGEAR® SCOPE
3n. D.€. OSCILLOSCOPE

Foglresrel to precialon stantards, thls high-grade
Insrurornt @ mede avalable M b owe)
pomidis sriee, Incurpurating 1he amantilial featurce
wemally  easocls with  Jugufy irstroments
Thue “"SCQFPE" will appeal scularty to Aervics
}::ﬂ‘n-r- and Amatdars, gD galw, eritemely
sable 4ifereniial YoAmplier (W mVCM.)
Frovhies ainpie aensitivity witd AL or DJC.
mpate, Repecially siliable for smeasstemeni of tiaasistor aperating coadilons whers
mainteaance of DG e rela be of paramount impariancs. Fashepnll X ampiiier; Piy-tack
suppreasion; Inlesnal Tune-bes Boan Waveform svaiable for aflernal war. pelee
autpol arallable (n1 chocking T.¥. Line O/F Traasiormen, «to.. Froviskoa for #iternal
X /P end CRY, Brightness Mo lulation. Alse 10in high, $lin. wide, Pin. dewp. Wgi
b, PIB/ 18- ntws 1 & P /6, or 30/« deposit. plus P. g P. 78 and 12 monthly
paymenls of 286

FULL 18 MONTHS® OUARANTER INCLOUDINO VALYVES AND TUBZ

ALIGNMENT ANALYSER TYPE MC12

AL MATNS, 2007230 volla Provhlesm —
“WORBULATOR (AW EPT FRRQURNU
OFEKATION, fo PMITV alignmeol iinsar
froquensy swvep up 10 19 Mofa, Froe,
ol o s - CALACTTANCK
MEAAUREMUENT, Two ranges provided
& —40 pf and 0— 130 pi. BI'RCLAL FACILI-
TY enable trow reannant frequency of say
tnned cet. LY. traratorwer, sle., 10 e
detetiplond.  Casi pricw 261044 L'E
F. a2 T H.P. tarzme. 2B/ Jepemil and B/~
P. & ¥, sl 8 wiathly |aywmeals of 216

CHANNEL TUNER

Wil Inps o ali Nand ) and Band ITF
atops,  DRAND NEW by famouw
manufaciorer. Combiete with V.C.C
M oam PCF. A0 valvis (o settedd
LY. 1810 or 33-33. Al cao B meodle
fref 4o aD Serha) couvertor (lnstructions
oupphied),

Complets Wik hoots

22’6 Pradé P & P,

HEATER TRANSFORMER
To sult the abovs, 2020 v, @'~ Plaa /6 P & P,

B.5.R. MONARCH UAS8 with FUL-FI HEAD

{-spred plays 18 prconds 12a., 108, or Tin: ot 18, 32,
4dor 78 r.pm Intermizes Tin., 10tn and 138 recoms
of Lhe e speed. Elas manus play poattion; cokar
brown  Ditgensont 1300 o 10]In  Space reqridfed
AbOTE Laseboard 4fin., tmiow DAssboant 2jla. PRl
with ;\H‘H lurnover crysial bead. 26 1 V8. Flus §j..
LY ¥

STEREO HEAD 27106 Fra - 7. & T

LINE EHT. TRANSFORMER

With bulli-kn lae scd wiilh ecalral and winding for EY31. 14 K¥. Acaa cull 00
daflerciion, vn lerrile yoliea Frame O.P. tranaformer 800 pl. 18 KY, uninihing ron-
dovssr. Cun tw osed lor Hin, 1Tt or 21 wtsse Complets with cireait Jiagram

29/6 ;..

Focus Magnet ratiade [or the aboee (alate todi), JQ¥-. WO. F. & A
17in. PERSPEX MASK B/6 MuslsF. & P

AC,/DC PICKET MULTI-METER KIT

g "-If‘. Compriathy 7in. moving ool melsr atals call-
@ r

brated 1 AC/D.C. volla. obine awsd millfanmye.
Voitage range A.CJD.C, 0-30, 0~100, 0-239. 0-400,
Millinmpe  0:10, 0-100. Ohmns range, 0-10.000

3
Fronl panel. range switeh wire-weund pot
dor ohma wro ssiting). togrde swilch, reslstors
T @..‘ and rectifiar, Basic movewseni, NaA  In grey
= tarE o Dalt 4nd tasted
o b A Low!
6 e 19/6 ; , /' /8 extm
e - a § Folot-to-polnt wirlng dagram 1fe with kit

GENERATOR

Care 100 Keforind Meje gu fundimen-
tais npd 100 Meafe 1o 200 Mefp on harmonics
Motal cam 10tn. x S}t N Blin. gre¥ bam-
fper Qnisk nung tree minialote
raives apd Motal Reclither. AC Malma 200/
Iotarma! Modulatin of W00 cpa

of XY. Modolatsd or nnmode
ulated R ¥, sutpul contingoysly rarabls
100 miiivolta QW, amnd mol ewitcd, vari
able AP, colpul. Imorporaling magic ere
o oulpal ladicatlor. Actursey plus or minos
&

r £5'- dapoall aral & monthiy paymsnte af
BL/8. Foat & Paching &/-extra

SIGNAL

SIGNAL GENERATOR

Covernge 120 Ko/»—1M Kefn, 390 Kefa—
000 Kefa, 900 Keva—2.73 Ka/a, 276 Mo/a
—8.3 Meja, 8 Mefe—30 Mile, 14 Mirn—88
Mich. H Me/n—84 Me/n Metal case 10W 2
Sjin x nl.n. Bize of seala $jin. » 3jn. 3
1alver & reciider AC maing IR0 o,
Iatermal metulstion of 400 4 pa Lo & depth of
30 per capl. modylated or unmodulated BY.,
Outpul coolinuoualy varislie 100 millivolis
C.W. and mod swiich varanis AP, oulpat
aAnd moving col culpel mwles, Ofey bammer

Rsifsk onas srmd white panel, Or 25 Jdeprmit aml 4 swenthily
Accuracy plue oF misus 3%, 54/'9/6 payments 2178, P. & bt W rom

SIGNAL & PATTERN

GENERATOR
£6/19/6 5"

Or 25+ dopewit. T, & P, . and € moalhly
ymante of P18,

ovarage T4 Me/e 310 We/a, 0 five Lands
al on lwriamenlals dow moibon tuning ssdia
output. 8 vertical snd hortzonial hars, log.
ging acale. lin grey hammay Ansled cies wHb
earrying handle. Actaracy 1% AC mang
WO v,

F.M. TUNER UNIT

Termeabliity tnned bty lanrus Cerman Wacofecturer. Coversge Aami(0 Mefs C(om:
plole with EUUSS. Blse din. X 2o xSl
1-

25/- Flaa P, 2 P, 18

107 Me/u. 1.F. and Distriminator Coll &~ pair

Circnfl dlagrer
free with unit.

2-TRANSISTOR POCKET RADIO

Flas Germaniom dicde, fully Sundebde over wediam sod long rires. Blee I} N
din n 1itn. Completr sl ol cimpanents lnclanling cass, 2 transiston aud rarpicee
{dems batleries) Point Lo polst wiring disqram 1/, (Free with ki)

19/6 5 r i

PUSH-PULL OUTPUT STAGE

Inclasive of trassiriors eith kapat and colpal trapdormem %0 malch 3 ohm #jwech
o, sullatie for ene with Ibe atiove Rl Complele &R of perts Including trnssleiom.
Puiot to polat wirlng dlagraro JA5. (Mree uiib hiL)

19/6 I5rin

MAINS TRANSFORMERS

Al with Lpped primasiss 200-230 volta

0-180, 180, 0 v Lo ma . 63 v S amps, 104, SX0-IN . 70 ma, 0S¥, 48 amp.,
4 v, ¥ amp. JOVE S0-C- 20 can, 6.3 ¥y Y amp., 83 v, J amp, IO Postage
abdd paching on Lhw sbove L=

8 WATT "0l AMPLIFIER

COMPLETZ WITH CRYSTAL MIKR AND Jun

LOUDSPEAXER
AC mslns 2007330 v, Blae 10§in. » 8}in n
2jtn. Incomporsting § valves, 1LY, pon, T triodes,
2 oulpwt puns. and rectiner. Por um wiih af
auXss and L of pick-up apd e Negallva
Yoot - bt 0 Bpals, mike apd gram., snd
ronirnis for sarme. Beparite conirok for Bass
sl Teoble UL  Meepouse s from 40 cycios Lo
I8 Keia % db; 4 db dowm st 0 Keja OQutput
B walis at 09, total distortion Nokse lkevel ¢ db
dowp, all burg  Quiput \ressformar tapped for
3 sod 1) dbm sperch colla, Por cas with Ntd o
LP. rerords, muakal irumentd ruch o Uultary
riec.

‘ £4.19.86 rur.rm

Or §1 dapoett, plus F. & P. 18 pod § menibly payments of 33/ ..

RADIO AND T.v. COMPONENTS (ACTON) LTD.

23, ACTON HIGH STREET, LONDON, W.3

GOODS NOT DESPATCHED QUTSIOE UK, ALL ENQUIRIES 5.A.E.
TEARMS OF BUSINESS C.W.0.
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25,000 OHMS PER YOLT
TESTMETER

Nade % TRIPLETT o! Amoerkes. fime
Tixdiud)n, anl Incorporstes § univge

UNIVERSAL AYOMETER 34
RANGE MODEL D

Fx-Alr Minsury. Lot thorvughly recoaditioned and
checlied, Soppled with wteinal ballerws obd -

UNing Dakeills ¢oDiaIDer

ditioney. OSLY €10/10/- tpost, ria.. 306),

sise B) % 3fn.,

which has 190 melars, & 25,000 ohws per pc o
Tolt moving eoit for DG measurements. vOoLTS YOLTS
A & Aret grade moving Iroa for 4.C, Reads }38 :f ;‘J"-
Realstapcs up to 80 Yegohms, 40, & D.C e b
rolls W 1,000, D.C currenl Lo 23 mA ., and s 180 v
alos bt 0-50 Microampe range Pacifitica for 13w 200 v,
measuring Condeoser Capscily, fle., and ., 600 ¥
Avdio Oulpul, Compltely portabie, with L3 '{m'
prolective face coves, Complate with kada, T v,

batteries, atd thstructlons,  Pully recoo- 1.300

srucbona Covers ranges as lollowx

L3 10,
ONLY 281098 (Tostage. eta, 361

.C. a0
Current Curreub
18 mA 70 ma.
30 mA. 180 mA.
180 maA. T80 mA.
390 mA. 16 amp.
1.5 amp. 1.0 amp
3 amp 15 amp.
33 amp.

3 aop. Resists ney
1,600 Q

CANAINAA' RBOVING COLL PHONES  Lows-remnauce

Mird polw-stciodiag chamols ear mufts. sfd leather
covered Bead-babnd,  lead termunates W0 jack plug.
HURAND NEW. ONLY 166 (Tosd 18

POWER UNITS TYPE 234
173

Primary 207230 v, 30 cyclea. Ootpalaof 250 v, 100 ma.,
acd 03 v. 4 un:u Plited doutie encothing. Por normal
rack moonting (or beich uee) Baving grry froat panel sse
BRAND NEW, ONLY 56i8 (carriage,

CRYSTAL CALIBRATOR No. 10

A sperh Crystal Controlled
Wavemater fust released
by e Mintdry of Supply.

Airwctly ealibrated dial
for nomlnsl coversge of
1.8-100 e/ buti m;)z
sciually be ased from
Tefa ap o 0 Mefe
Comipiels with BOO Ke/n
Cryeial, 3 ralves type 1T,
1 or 1IR3 and 1 of CVI84
(Neon Buabdilmr), asl Ine
slruciion Boch  Sim Tin
x Thin. xdin, weight SIb.
1Y but in first clase
condlilon. ONLY £2.10.0.
On e e

IR YULTs nmeriCAl DTNANOTOR, Delivers 700 volts
ot 10O mille. Stsw S} = I}IN. diumeler, Ydesl for runoh
Hadio snd Rlectric Hhaver, sie.. {rom car batlery. ONL

HETERODYNE FREQUENCY
METERS TYPE LMI4

Frequency mage 128:20,000 he/s, In 2 banda This is the
Unitr] Blaies Navy Wouel of the well-known BU.TI)
¥revueocy Meter, bol have many sddilons features which
mereass thelr amfulivss Vollage slabdmation chrgulte
and Crysal cootrol eneuiv exirrme ao . #0d In
Adifioa ey ary Mlied wilh an Internal Modulatlon
% ich in allow use Ceoarsion Bhas ocnly

s s Bigoal
ll.a N e x filo. Full bionmalen no reonast.

RCA 8in, P.M, SPEAKER

o Beary black eraclied metal casw, desigrned for \'m
wih AR 8% Recelver, of any el with 1 Obwa Ovuipul
BRAND NEW IN MAKEKA CARTOXS ONLY w.
{201 ™

CARRYINO CASER, wclid waiber BhANp
Interna! dimensions 3. B. u Ma W, x djm D
Piiied ek and Rey, 3pd ahoubler sirsp  Lldeal fov Test
Instrament, Camérs and sccrssuriea, sie ONLY 38/
{postags UL

AMPLIFIER N24

600 chms or Oigh Impedancs Taput. Ouiput 1o 809
nhm Lina ¥or normal oss oaly fequites chan
Transtormer, Oulpul Epprox
for Mamisrd Kack Woanoling, hrh.l m tront p-ml
tm 1%0 %Tin. Al
Saving = Om/Of~ Switch
Light.  Fuars snd Vaives | Panel DBRAND
NEW IN MAKER'S PACKIXG ONLY £24:0/8 (care
riage 1076)

“Q FIVER "™ (OM-
MAND RECEIVER,

The lamous Ameriean
BC 431 covering 190-
830 Refa LPy belug
LE Cownpleta
ik ofl 4 valven lm!.
circult. Size 1Y x B
din. DBRAND N w
IN MAKERS Cal.
TONS. ONLY Bpie
(Post 3.

TRAXSFORMERS, 5.8 KV, (Rect) with 2 w. 1 &,
T8 TRV.(Rect) wrhd v, la, B9/0. 258V, (Rect)
with 20-1 v, Ll a.. N-‘l!‘.il.tlot\cllﬂl.nbo.ru)
4778 (postags X'+ per irana.)

8 v, VIDRATOR PACKS. Outpol appron. 130 v. sl

ARSS LF RECEIVERS

a8 pew, and In rlcd.nﬂhr- \Pngv‘g
fearviage 33/ L

0 mA., lully Alleral atd wmoidbed
120 (Fot24)

HEGH FREQUENGY A.C. VOLTMETER

- A Fim Orade ifoving

Cnplete, ONLY

fron nstruocnt with
Sin: MRrror Beade. read-
ing up to 130 valta
AC. 8l 100 and |, 200
2,400 cyclos.  In sub-
santal Ol case with
remoVabls 1, ovenll
e lﬂnl.'lh-ll.l-
made for

ntly
Alr % s,
Rrereit  Eagrambe,
and bn ook ordaer,
Brawl New & Unosed.
ONLY g10i-. Can
u-n b mpplied for

50 eyciea, nsa oither
0-180 or 0-300 wvolla

—
APPED TRANSFORMER. Normai prirsary, geuver-

Reconditinard
coverage 15-150 hove szd )
OSCILLOSCOPE No. 11

Made ¥y A C Cosenr, lncorporsies flard Yalve Time
Base with epoeda of 1-8-40 mllllercorda. but amply

ozr\-lmlqrhcgumondhhw;
Clonl rols nel: Pine and Coarws Galn, Brightoes, Focua,
X and ¥ anite. Has Powar Pack lor omninal 113 v,
apd D0 ¥, AC, T sdeqbale fom protection, Kmpiors
20, tabe type ACKIO. 'k engraved frond
panel, sise 1%a. o Tio. For standard rack use UIf reqoired,

Ing M v, T ampe.. which v Lapped (0 obdalc § ¥. & v, dvp‘h of unil belng 1210 In MJ tranail case na Uiva-
B e v 07, 0 12y 107, Br, v, My, C-’xkh with leads ane madifcal lon
ﬂ:d.f Ve, (Prat P14V dnln. ARAND XKW, ONLY m 1O - lomrriagw JA7-1.

=
TCS RECEIVERS

The renowned L:urie-s.tdnﬁnd by Collins tor vtatte
of moblle oes.  Covrernge 13-120 Me/s 1o 3 banda

Compdrie wilh all T wniven, Po uln-t 2 s L
and 723 v, BT i '”m “- t

e Lin w13
OOHDI'I'IO.‘L DNI.‘! n@'l@'

10,000 OHMS
PER YOLT
TESTMETER

Thiy laleet Cuby model
b & Banly posket slard
lester Shin m 3fim %

™S ke DO

up do 1,000 v.
AC sad SC. st 4,000
op.v. Mentstane to
W mege, DC eurrent
W 330 pdiieam end

por volt,

larirs. and [n;rocties
Book. ONLY £8/10-

MAINS [BOLATING TRANSFORMER. Macufzstared
by Vortazwa  Pully shrowisd \WIN prode tree
L) Ratlo from oomina '@ s. Prunary Kated sl
190 watta BRAND NEW. ONLY 2'6n

Cash with order please. and print name and address clearly
PLEASE ADD POSTAGE OR CARRIAGE COSTS ON ALL ITEMS

HARRIS

Open yndil | p.m. Sagurdays.

ELECTRONICS

(LONDON) LTD.

Radio Corner, 138 Gray’s Inn Road, London, W.C.1. Phone: TERMINUS 7937

Wa are 2 ming, Irom High Holborn {Chancery Lane Station) and § mins. by bus from King®s Cron
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SOUTH SUPPLIES|

(ELECTRICAL) LTD.
95 'OLD KENT ROAD, LONDON, 8.E.1.
Tel,: BERmondsey 3810
CASH WITH ORDER

12 - CHANNEL
TURREYT TUNER
BRAND NEW, Fitted
with coils | 1o 5and 8 10
9. 34J38 Mcfs, Complete
with P.C.F, 80 and P.C.C,
B4 Valves.

Manufacturer’s price
o oo,

e £1.17.6

ELECTRIC CLOCK, AUTO COOKER
TIMER & TIME
SWITCH

Plus P & P,
s

BRAND NEW, Modsernite
and add pounds to the
value of your electric
cooker. Idesl for auto-
matic cooking, or any heat
or current control. Com-
plete with handiomae slec- g
B amerohgriies bt “OUR

mp. Pull iccing Ioseruc-
o, PRICE £3" 7'6

Plus 36 P, & P,

8" LOUDSPEAKER
IN CABINET

8eautifully finishad In
Leather cloth,

ONLY 22/6

Plus 6 P. & P,

FAN or
PROJECTOR
MOTOR

1207250 V. BRAND NEW

22/6

Pluw Y6 P. & P,
ENCLOSED MAINS

FAN MOTOR |

200/2%0 V. AC
sranD Niw.  22/6
Piug 2/6 P, & P,

B.T.H. FAN
MOTOR

200250 V. A.C,
Plus 2/ P, & P,

32/6

ELECTRIC BLOWER

12 or 24 V. ideat for Car
Ridrar, 176

TANK IMMERSION HEATER

Complete with saps-
rite Thermontet.
2007250 V. Famows -
make. tdes} From
prevention, Phote
develo insgnn e,
/0/0. -
TO CLEAR 22!6 Plua 6 P & P

| Kw.
ELECTRIC FIRE

Chrome reflectar. Fully
enclosed back. Made to
sell ac £/3/-, BRAND
NEW,

WIRELESS WORLD

MARCH
HARES
VIA
DUODE
SOUND
REALLY
NATURAL

Two of our favourite records sre those
of Alies and her friends,

When we hear them via DUODE they
come to life 10 much that we can picture
the immortal scenes in the room, with
Mock Turtie's heavy breathing and
March Mare lightly scuttering around,

DUODE SOUND It 10 natural and
clesr that it k the one really satisfying,
fong term laveitment for anyone with
firstclass gesr, and good esrs.

And remembar that any DUODE made
since 1944 can ba broughe right up to dite
at moderate cost.

Write NOW for details—

DUODE Ltd.

24 Dingwall Rd., Croydon, Surrey.

LLLI (Y PROBLEMS

OuUT OF

SOLDERING

TRADE MAAK

FOR 2S5 YEARS
THE BEST ELECTRIC
SOLDERING IRON

25 watt Instrument Modal {Hlusrrated)

RELIABLE

SPEEDY
LONG-LASTING
Leaflaty on request from:

CABLE DIVISION
Associated Electrical
Industries Ltd.
Distributlon Equipment
Sales Dept.,

59-42 Migh Holborn
London « W.C.I
Phone: CHAncery 2441-9

MARcH, 1960

LEWIS have the
CABINET for
YOU

EXTENSIYE RANGE OF
CABINETS FROM £4-7-6

THE GROSYENOR
Price £19.19.0

This elegant cobinet s avaifable in veneered frgured
welmt and polisked to a high gloss in a medivm
thode, Gold embellishments dre on octrdttive
feature of the design. 9in. block legs ore normetly
fitted, A three shiding docr system reveals ample
storage room ond space for equipment,

THE BUREAU
Walnut £16.16.0
This populor bursau cabinet s wentered with the
finese selected Wolnut ond beoutifully polished in a
medium phode, Designed o occommodoie aofmost
any of the mony uaits we have availoble and to give
gencrout  storoge  compariments,

The Cabinet Catalogue

The Equlpment Comparator I
Catslogue

e.
| &

I (Detigred 1o assist yeur choice of cabinet ond I
ecquipment),
Pleote tend me detoils of your two new cotologues

Neme
l Address

s
st eniacnanane

WWX

T T T P T P T Py Sy e )

120 GREEN LANEL PALMERY GREEN,
LOMDON, N.13 (Near the Coek Tavern),
Telephone: BOWm Park 118516
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GEE (Bros) RADIO LTD.

15, LITTLE NEWPORT STREET, LONDON, W.C.2.

GER. 6794/1453

ADJOINING LEICESTER SQUARE TUBE STATlON—Open 9.6 Weekdays, 9. 1 Sat

VORTE XION
PORTABLE
AMPLIFIER

A (irst class am-

plifier for 200/

2150v. A.C.or I2v,

D.C. operation,

10 watt puth-

pull output

matched to 1.5,

15, 250 or S0

ohms,

Incorporates In.

puts for mike

and gram, vol-
umae control and
bast and treble
control,  Good
working order,

ONLY €V/iv/.

Carr. 6.

OLDHAM MINERS' LANTERN (all steel),

$4in. tail, Ifin. din. Complete with bulb and

rechargcable accumulstor, Ideal Intpection lamp

for garages, outhouses, wtc, IP/IL.  Pose 206,

TELESCOPIC AERIAL MAST, 200, 4

sections of S{t, each. Independently lockin

any height, Taparing from Lin. to {in.

eessories), SO/-, carr. 8.

AERIAL MAST (Army typs). Yt high, Light-
weight kit comprising 10 1teel screw-in sections
{spprox. lin. dka.). Complote with guys. intulators,
pegs. etc. Al dn canvas carrying bag. Only €4,
Clr:. 6.

RE-ENTRANT
LOUD
HAILERS
{Ex-Gove.)
Heavy duty 20
wacts all-meral
1S ahms, Dis-
meter  [Sin.,
lengeth 1500,
(sppron.)good
condition,
Care. 10/~
Dittg, Brand new,
€8. Carre, 10)-,

HEAVY DUTY—ALL STEEL TRIPOD
STANDS. Adjustable every 6in. to approx
9%, 6in, when fully extended. (Folds up to only
4ft, 6in, lor storage). Suiltable for outdoor
speakers, publle addreis systems, floodlighting.
OUR PRICE 10/-.

atc., stc. {os illus Dec.)

Care, 5/-.

VITAYOX PRESSURE UNITS TYPE N
Heavy duty. Speclal quali 20 wawes P.M,

Brand new, 80/~ Ditto but n good order, 40j~
Carr. 5/ on each.

TRUVOX/TANNOY
LOUD-HAILERS
With 180 ohm line
transformer and con~
denser. Impedance
74 ohms, handling
capacity B wates,
Complete in tlope-
lroM wooden Cale.

good condition
ll'&. P. & P 36,
Brand new 25/, P.
] 6.

6.P.0. RACKS

19ln. Heavy duty, all 1tesl.
Stasndard drilling.
$ft. Lin. angle uprighes.
0104 Carr, 15/,
3 #e. channel uprights
(a3 MNlustraced
5. Caer, 15/=
channel uprslfhu.
. rr,
1%in. m 14in, PANEL SHELF
in 14 p.w.g. rteol, Suitable for
above ntls. 15/= P, & P, 5.,

=

e,

-~
-

ROTARY CONVERTER. 24 v, DC to

230 v, A.C. 50 cycles, 150 watts. Brand new
and unuied, 10.. Carr. /6. Diug, 100
watis, 6. re. 76,

ROTARY CONVERTER. Ex-Gove, 12w,

D.C. Input, 230 v. AC, output, 50 cycles at
135 watts, Complete In carrying care with
Iid, Voliage control, silding restitance,
maing switeh and 0-300 v. A.C. Mush meter,
In good condition, £§0. Carr, 10Y-,
Motor only, without care. ecc.
and unuied £8/10/.. Carr. 5/-.

VARIABLE VOLTAGE TRANSFORMER.
mco Regulator) Pri. 440 v, 30 cycles, sec.
v. ot 43 amps. or can be conndcted for
230 v, co give o-rlo v. at 12 ampa. Brand
new and unyaed LI18/I0., Carr. lgI—.
4 kYA, AUTO-TRANSFORMER, 230/110 v.
50 cycles (fully tapped primary and jecondary).
Capadle of 25% over sctual rating. Brand new
and unued. £18. Carr, 20/-. Alio ) kY]A 3t
above, £12/10f-. Caer. 20/,
20 kV/A AUTO. TRANSFORMER. IJOIIIS v,
$0-60 cyclos, by lefleries Transformer Co., USA.
Perfect conditlon, €£20. Care. LI,
CONSTANT VOLTAGE TRANSFORMER.
190260 v, oprimary, sec, §15 v, at DEkV/A
{listed at 2 kVfA). Brand new and unuied, (25
or £45 per pair, Carr. 10/- sach,

AC.-D.C I\ECTIFIER POWER SUPPLY

Brand new

110,220 v. AC. SO tydu tnput, 100/HI0 v,
d outpul max, 2§ am rand new and
unund Carr, 7,

-

130 v, AC’ % cycles Input 0020 v. D.C.
output st 3[4 amps. approx. Good condition,
€10. Carr, 10/=,

2007250 v, A.C. SO cycles input, secondary
2 v, at 16 ampa. D.C. Capable of 25%, over
aceual rating, Brand new and unuted, (12{10/..

Carr, 20/+,
2007250 w. prt., LIO v. soc. 3t 4 amps. max.
Brand new and unused, C3/10/.. Care, 10f.,

AIRBORNE TRANSMITTER IECEWER
TYPE 1986. A mabile 10-channel ¢
trolled V,H.F, Tu/Rx, tovering 12451 Mch.
1.5, band widch 23 kefs, Completa (less external
attachments) in metal case, with sl valves and
24 v, rotary power unit. Used, but in first-class
condition, ONLY (&fIdj-. Carr, paid. Also,
complets with control box and alf necessary
connecting leads, €12, carr, pald.
AIRCRAFY RADIO RECEIVER.
Fraq. 195 Kc/s w 9050 Kc/n. (33-1500 metres)
continuout. For 28v, D,C. inpur with bullt-in

(By R.C.A)

PRECISION SERIES 034-S (USA}, Multi
range tester for AC./D.C. volts. ohma and
mitlamps.  Basic movement 400 microamps.
Housed in wooden box with carrying 1trap.
Oversll size 7§ x 7 x Sin. Complete with
teit prods, batteries. etc. Ready to use.
€4/19/6. Poit 2/é.

ACCUMULATORS
12v.25 A.H. New
and vnused, Housed
i strong wooden

. Thir § valve receiver with 2 R.F. stages
and 2 LF. stages with B.F.O, snd C.W. I in our
opinion one of the fincit scts 9o far released by
the Alr Minhitry. £7.10.0. Caer. 5/-,

TELEPHONE SETS (TELE "F"k
Housed in bakelite cases. complete wit
builtsin ringing generators snd batterics.

ideal between two or more positions up to
practically any distance. Tw:ited before
despatched. ONLY 70/-. P, & P. }/6. 2 sent
for £8/10/e. Carc. paid.

TELEPHMONE CABLE. Twin one-mile

) sene for SOf-
6 for LS, caer, paid, Ditto 16 AH., §5/-. P,
2/~ & for 241‘. P. & P, 10;+, Ditco 14 AH., less
handle, 5/-. P. & P, 2-; 6 for 24/~ P. & P, 10}

caie for exira ro— drums {Don 8), €5. Carr. 20!- Single one-
tection, 4%/ mila drums {Don 3), $0/.. Carr, 716,
6. 1w 100 A. H TELEPHONE DIALS. Sundlrd (G.P.O.)
4, aceual, Ex ch: Pattern, 0-9, Brand new, )0/.. P. & P, |-,
ew and
Completa with car. | CM.G. 15 PHOTO CELLS (OSRAHM),
rying handla, Size = Brand new, IS/ P. & P, 1)-.
53’ % 64 x 3fin. | EVERSHED 13 PEN TIME RECORDER,
15/- each. Carr. !'6 Portable 12-channel instrument for timultaneous

racording of 11 events with time marky provided
by the Flth pen. Recording is in the form of
"“onfolf °' pulies. Sp«d 2, Price

or $9C.
unuted (less peny), €10, lg
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BRAND NEW CARYSTAL CALIBRATOR
No. 10. {Batcery powered 1,4 v, valves. I}Complou
with full working hllruﬂkm: cir¢ult diagram,
urnln‘F haversack, :onnutinr lead and spare
valves, Frequency range: 1.5 1o 10 Mefs. (Nomiml)
but can sctually be used up o 30 Mcfs, Weight
Sib. Size 7. x T4in, x 4in. A minlacure B.C.22I
In every respect, A must for every hboratofy,
etc. ONLY €4/19/4. P, & P, /6.

BRIDGE
MHEGGERS
Everthed

perfect con-
dition. 250
v, €11, carr,
pald.
Leather
cae  avail
able at 20/-
extrs.

CAT HODE RAY TUBES. 2]in, Type VCRIIIA

38F1 J0/-; Sin, Type SFP7 3§/::
S'n Typo sgrl 38/~ bin. Type VCRYT 25/ All
post free.

EVERSHMED AND VIGNOLES MEGGER
CIRCUIT
TESTER {low
reading ohm
meter). 1
ranges. 0-3,
30 ohmi. The
perfece meter lop
continuity and
polarity tesung,
completa  with
tewe  leads and
ready 10 wia.
Brand new. Only
4176
P. &P Y.

MULLARD
BRIDGE

Type GM. 4140/1,
sins opersted
from 100-250 .
AC, Wl test
resistances  (rom
0.1 ohm to 10
megohms and con-
densers from 10pf.
te I0mid. Good
condition and com-
plete with Instruc.
tion booklet,
Lo/19/6.P. & P. 5.

MARCONL SIGNAL GENERA‘I‘OR TYPE
TF5I7-F/). Covering 10-18 Mcjs. 3358 Mefs,
150-300 Mcfs. In very good condition. Com-
t:." with full sechnieal daca and Instructions.
arepeacable at only £12/10%-. Care, 20/..
ALSO MARCONI| SIGNAL GENERATOR,
TYPE TFING for 200-230 v, A.C. maint input.
Frequengy range 416 Mc/s. and 32-100 Mchs.
indirect calibration. Output | u¥ to 100 MV,
400 ¢/s Internal modulation. In good order, Only

12185, Care, 204-,

MARCONI YALYE VOLTMETERS TF.428
lg,. S ranges AC. and D.C. 1.5, 5. 15, 50 and
150 v. A.C. main1 operation 200250 v. Supplied
In good working order, L4 P, & P, 706,

AVYO VALVE DATA MANUAL Containing
2 host of informatlon on hundreds of valves
including civilian cquivalents of many servics
eypes. 20/-. Post Iree.
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189/18t Dunsindie Road, LUTON.
Audio & Component Specialists Est. 1926

1f you are unable to visit us at
Luion, send for 8 copy of our

HI-F1 CATALOGUE

of 300 iiems 70 pages.
Price 1/~ plus 6d. postage.

Also availadle now

12/ plus L~ postage.

If you own & tape recorder of any

make you will find this book sn ¢ssential
for successful recording.

LUTON'S HI-FI

Telsphone Lutoe 73389

GDDDDDDDDDDDDEIDDDDDDDDDDDDBBCJDG

““THE GRUNDIG BOOK'*

CENTRE

' including Wabbing, Haversacks and Valves,

P. A. MARRIOTT & CO., LTD.

Specialists In the manufocture
of Magnetic Recording Heads,

SUNLEIGH WORKS, SUNLEIGH ROAD,
ALPERTON, WEMBLEY, MIDDX. wix rai

WE CAN SUPPLY
WITHIN 7-14 DAYS

a complete ranga of moving cad'—
moving iron—alectrostatic—therma.
couple—alio multirange meters =
meggeary—pyrometcrs and laboratory
test instrumants, etc

All to B.5.87

Instgamncn § tested and stendordised on our
prermises, axd replocements supplied from our

RERPFPA

iIns
Deliveread 7-14 Jays
Our sltled craltsmen carry Out ro-
pairs or convert any types and makes
of single and multiango meters,
Where detired repairs ate cccepted on contrace
THE V.Z. ELECTRICAL SERVICE

NOTE NEW ADDRESS :
3il EDGWARE ROAD, W 2.

"TMETERS |

WiReLESS WORLD

SOUTHERN RADIO'S ||

DDDDGDGDQOQDDDc)Dlv SPEBIAL BAHGAI“S v'
5 COVENTRY RADIO LTD. 5| TRANSMITTER - RECEIVER

Dooooooooocoooog)|

TYPE 38 MK il

*WALKIE-TALKIE*

Complete In Metal Carrying Case.  9in.’
6fin.x4in, Waeighe 6Ib. Fraguency 7.3 to
9 Mcfs. Five valvas, E)2)4. Post paid,

MARrCH, 1960

'n:n m VEXNER.
Thacvughly

b-day cockwork,
B, Ia od B 5

£L10- mivling post and ,...m..,
EX-XAVAL SOUND POWERED TELEPHONES with
Haod Geuatutor nenn [diator i 1tve-
ol cam wse appmutmatsly e, a T, m Pin.. BQke,
50UND POWERED Bllml MIKER AXD HEAD-SET,
No Balicrirs pesdded,

CARBON TELFPHONY m\lmﬂl. Xw, 126
SOUND POWERED INSERTS. Bultabibe for =
Bela New, 39

CENTRE ZERO mA. METER. 191, Hullabde fur

1uning iicalor of geivo. Reslotancs 75 ohen.  Paswl
wwalaling cverall diwnsbms Jn. 25/ - are and boaed
AVO UNIVERSAL TEST METERS Recusnditboned
srmew, In perfait wuriing onbcp, Mokl @ £1OI00-.
Mall % 290 -.
'h P, SPEAKERL 10 1 givy oetal cabinet eoun-
with volems cmlnd  Very wasilive. Apfox
mdgsutvineuts 3 8 8} & Yja  Approrn wright
4o, 28,
HIOH-STEED KELFCTRO-BAGNETIC OCOUNTERS.
Bt tinvt. 00000, 2530 v. IC. M 4 w L x L.
Mugls il 1300 er simgle 4 400, 18°6.
VENNER TIME SWITCHES, (or earehing on it
Behting and powss, K hed ne b, d 1o
il cama, 10 amp., T8 13 asmp, BB N ewp..
£} §-.
TELEFPRORE DIALS. o#. #nralde log ntegailiere
am] lacluey Instalfations. With fiung woent. dtlel

Thete TX-Rs are in NEW CONDITION, but owing |
ta demand they aore not tested by ws and carey no
|uomMee. but thould prove SERVICEA&LE
ATTACHMENTS for Type 38" Trime-
recsivers. ALL BRAND NEW, Heaa,noml

Iﬂiﬂ Throat Microphones 4/€: Juncibon Boxes

Agrials, No, | Yé; No. T §)-1 chb«\l
4/-; Haversacks Sf) Valves—ARP.
ATPA N&; Ser of FIVE YALVES 9. (e Le(
SPEClAL OFFER No. 1t
38" as above, compicte with set of caternal
:uuhmonu. 42.‘6. past  pakd,
SPECIAL OFFER No. }:
Transmitter-Recaiver " 38 Mk, U, Brand
new with complete sct ol extarnal attachmencs

$7/¢ port pad, Full
coNDENSENS. ]

guarantaed,

asoreed Mica; Tubular,
ete., 18-, NE

.CON‘I’ACTOR “TiMe SWITCHES
| pulses per sec.. in casg, BH6.
REMOTE -CONTACTOR. For use with
abowa. 76,

LUFBRA HOLE CUTTERS. Adjustable jin.
1o 3}in. For Metal, Plasides, etc,. 7
MAGNETS. Strong Bar typa, 1« fin,, i cach,
MORSE TAPPERS. Midget t{to i Standard.
36; Heavy type on baie, $/4. ALL BRAND NEW,
MORSE PRACTICE SET. TAPPER with
BUZZER on dase. Complate with battery, 12/

BRAND NEW.

| PACKARD-BELL AMPLIFIERS, Completa.

BlAND NEW, with valves. relay, otc.. e, 17/4 I

QUARTZ CAYSTALS. Typﬂ F.T.241 and

T im

F.T.24).  2-pin, {in. spacing. equencias be-
twean 5475 kel md 3653 Ith‘ (F‘I’N]) ]
Mefs. and 38.9 Mcjs. (F.T, 240 th Marmanic),

4/- cach. ALL BRAND NEW, TWELVE ASSOR.

TED CRYSTALS, 45-. Holdors for both types,

M- each. Custamcrs ardering 12 crymals can be

wupplied with Hits of frequencies avallable for

their choice.

RECORDING BLANKS., Brand new. ° Emi-

dlac.”  Ready for cutting, dln, §/- sach or {S

complete in mewal caze {4,

RESISTANCES, 100 assorted uselul values.

New wire end (U4,

SPECIAL OFFER, 12 ASSORTED METERS.

Slightly damaged, Mainly broken cases (perfect

mavemens). Including 3 BRAND NEW Aircraft

Instruments. 12 Jor 48},

STAR IDENTIFIERS. Type | AN Coven

both Hemisphares, 5/4.

T34 TRANSMITTERS. Complate in cransin

case. New tondition, £2/5=.

TEST METERS D.C. PORTABLE 0-5000

ohms 0-6mA O0-1.5v and 3 v, In case 3fin. « 3fin.

w 24in, Voltage range can casily be extonded by

sddition of resistances (o suit ndividual require- '

ments. Brand new, (14,

ATTACHMENTS for * 18" Transracoivers,

ALL BRAND NEW. Headphones 15/ Hand‘
!

l)':’kfoohonc 126 Asriahh 8/<; Set of ¢ Valves
T‘ANSPARENT MAP CASES.

Plagaic
14n, x 10fin, Mol for Maps. Dns . et 5.
Post or carr, crera, Full I Radio . tga 3.

SOUTHERN RADID SUPPLY, LTD. |

11, UTTLE NEWPORT STREET,
LONDON w.Ca, GERrard 665)

wih g, 2l/-,
1-0HM PN. WPFPAKERS, Iln gonl wichiagwonies;
Ui, 2705, 8in. 5'8; Wn. 61 Sin. 11/6.
RLECTRICITT SLOT METERS (L/: ln siodl Ine AL,
sier.  Floed Warfl o your eguiresenia  Suitable
or Wtele. olc. 10 A, B4'-; 13 A, PL'-2 0 AL 104)-.
Hler snywragrs availsive. mlithned a2 new,
QUARTERLY ELECTRIC CHECK METERS. Ke-
-nuu.—.luu- 10 A, 42n;u.L 80/6: N A,
T8 Uther angaruges aval

IIALAICID ARMATURE HEAD"BO‘LI
for crysial svte. 19/6.
LIGHTY WEIGHT HEADPHONES Low seelstapce
309 ohm cach varpless. 12:8.
MOVING COIL HAND MIKR. Type 7. 7/6&

All prices Include carrioge

23 LISLEST. {cer2069) LONDON, W.C.2

Closed Thursday 1 p.m. Open alt day Salurday

Bulbable *

POST PAED—CUT PRICE TOOLS

AUTOMATIC PUSH DRILLA, with 8 wond
bits, hio o flin, 136, WHIT, OPEN END
SPANNER! forged and plated, set 8,
&in 10 fin, 196, POCKET N ON TESTER,
with retraclable serewdriver, 8

§in. SIDE CUTTERS. §)-. lla PLATED
ROUND NOSE TAPERED PLIERS, &Y., Tin.
FLAT NCSE BOX JOINT TAPERED
:JLIERS $4. 7jln. COMBINATION PLIERS,

H.S. TWIST DRILLS. Sct 7, 4in to Ha.
3/8. Full size in walies, &=,

12 7. D.C, MAGNETIC SWITCH. Cuts outon 2
asmip. overload or dead shory, 13¢. PP
NE AND BOXED BSR MONARCH UAS
4-3PEED RECORD AUTO CHANGERS.
200,280 v. A.C, 86196, Carringe 5/

OUR FAMOUS TRANSFORMERS. lopui
200,230, Output ta) 53103y, 2a or
tapped 6, 11, 17 v, & a. Each 24/8. PP
F. W, mnAL REGTIFIERS. léﬁ volt,
1a Y8 o 13 b a, 17/8; ll-\ 16; P.P.
YQGGL! sm'rcnts D

MICRO SWITCHES Make nnd Break 56
MAINS TRANSFORMER ANO RECTIFIER
ghving 12 v. 1 8. D.C Output 1976, PP
MICKEL NIFE BATYERIES. L2 voll, 2.4
amp. Stae 3x 2] X lin, Practically c\wh«um.
&= or 3 for 184« P.P, & (or 21)-,

ARMY MORBE KEYS. 3., P.P.

COSSOR 3 WATT AMPLIFIER KIT with two
Speaktess. Listed at £0/158/-. Price 88/2%, P.I°,
AR dems now and guarantesd
RELAYS. \Ve hold large uodn. Any contact

combination  and  operati coil  voltage

-uprlwd from Y= 0 v, Rehyl 4 make W, ! for
3for t6ia, 4 for21/-. P.P.

KEY SWIVTCHES [rom 31-.

Litts sent on reguest. Pow oeders o

THE

RADIO & ELECTRICAL MART

29 STATION APPROACH, SUDBURY TOWN,
WEMBLEY, MI0DX.

Wy lo
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——RADIO CLEARANCE LTD.—

TRADE Telephone:
ENQUIRIES 27 TOTTENHAM COURT RD., LONDON, W.I W oo
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 Circult. R. Reversibie polarity. M. Moulded with wirc ends,

Capacily Wiy, Capasity Wy Capat ty Whg.

SINGLES (Mfds.:  Volls S  Type Priew Ida.) Voltsa  Sim Type Price [t (W) Yolts  fise’ Pries
Copacity Wig 84 30 1x3 [] i+ 2 ny  Ixy P 130 ¢ 200 B Ljud) 28
M Yoln B’ Ty 75 12 nly 104, 184 ¢ 180 !nli e E 100 4200 78 x4} Q -

b ixi} Wra 80 30 1fx3 WA 184 18 E iy - 100 4260 ny 0 ,‘4: ¢

H It jyeeny M 160 $ WItal M ; 184 18 B0 Ixd A - | 1004300 17 :Iu a -
z Ei4 L. 100 11 ®1} Wl 184 14 & 1mz WA - 100440 753 Ixd4f Q
: :ﬁ :: ™ 100 2 x4 T - 204 10 o1l € 1504 30 330 Mxé O  §-
S T R M f;" 3| min W i:! v $ '
E 108 270 I’y - + 2 T x3 -

[ 140 x1 199 e x3 € /6 24 B B0 Yxi @ - TRIPLES Etc
4 200 x 100 Foy Ix3 Im - e B 200 xt ¥ 8 84340 330 1a3 F -
[ ] B 2l 100 230 1%3 IC - 304 W 130 wif wna - 184854 I ixa P [ ]
. 73 xl 150 23 i) W ! 24 T2 130 x1 € = 1841944 713 imxy © ]
. 130 e P l.l 130 130 1x3 w8 ' e 2 130 x3 WA - 16416438 M 1x2 © g4
s 4350 xlp wm  pil 200 [ xl M " o’ B 1% Ix3 100, | 0415418 a0 x3 18 ¥
S 750 (EX]) 8 200 12 xi} W g o N 20 Ixid} PC (3 20420420 we lkxz P -
10 4 13¥x) -4 200 23 x1] T 1 We 1 3 1321 C 29425428 s 1wz oM L-
:: 18 -:l ;:.’K 5 200 a3 (X 11} gn 104 24 W @ ixs © [} gzm:.m w: l{w: .l: 3

k] x 200 T lixd L] 30 1x3d U8 - u ¥ » -
10 P X1y W ) 280 [} ixa CA ) g4 32 330 %3 r;n - 41042 0,7 ix2 P 1=
10 0 X9 W [} 230 11 xl} W - e 32 30 w3 W Mg L4248 2% xa © i-
12 2 133u) MR ] 250 P alf T - 04 20 0 xe I 10d. 42248 73 Px3 @ 8
18 13 xilf TM fe 250 =3 i} w /‘ 404 40 130 1xy | 104 R42p8 39 1fx8 Q -
18 s =t T 104, 50 L ixt © 404 44 rs 1xt © 18 eIz Hry  Tisd x3s @ -
18 330 w3 | P = 200 1w x3 P - 104 40 w00 Ik PO/ - | Mepe32 3 lx3 O -
20 L] x1k W I} 400 ] 1x2 PR 5 404 40 4% dpwd W = W42004% I lix4 QO -
20 |§-} [ETE, -: ;l 1 4 .sog [} ix1} ; 104, 804 ﬁ W Ix3 € J- ﬁ’ﬁ"‘;‘? 111: [ u;i g -
20 i 4 501 ] =3 84. + Ix3 I . $304 x -
20 30 Ixd Wi 500 12 txi} T }f- e 30 20 Hxy P - 40440412 7y lixz @ HG
3 12 l/xgx]l M/R 30 11 Ixip w 2 504 89 7wy w3 v g 40 4 40 4 20 e lixd r oy

7 NNl M %0 12 ixt C Bd. S04 50 73 Iyxs ¢ 40440+ 20 00 14x3 P t-
28 =) wp W 0 F) Ix3 € 1€ 804 3 s x3 PC 9 WO+ 278 txdy PO N-
% 50 xi} T - 3000 ] 122 € 3- 804 30 w0 yxz @ - 40 + 80420 130 %3 ) &
B 4 x1f W 8000 § lIxz CO® 3¢ 40 +200 ne xa © 8 S04844 24 ny Yx? P -
28 2% x1p W 6000 ¢ liud Cm q- 04100 e i3 I 043048 £33 lxs -
B om o we 8 el m e il I Mn ¢

%0 » 042 s %4 + 50430 x
w0 0 I3 ¥ 1 DOUBLES 40 4250 e lmif € 804300430 T8 Mx4) Q 35
50 ANl M [T | B30 Ix1 QO fg 80 4300 He Ijx4 © 100440440 450 x4} P g
50 12 1%7x) WR ¢ 8 s Ixnl W 1904 68 230 1ixs F - 1004100435 300 1jx3 P /
50 ' x) W 8+ 0 S0 Ix)f ‘is : 1004100 i1t x? € - 10041004200 T8 1ixd)} O
3 = '] w 84 18 450 1xlg W 4 1004100 /i3 1x? P = 1004290 250 T3 x4} O -
%0 80 wip T ! 104 10 8y 1x3 wia 8 1004 120 3 1x1 © e 1004400418 258 Mud) O y-
80 27 x3 W 124 12 473 Ix? P L] 1004 100 00 lix3 I - 1004400438 718 xd} © -
80 330 }Yw2 TS - 184 12 8 Ix3 © - 104 4 100 3o 1jx3 P - 20042504250 273 ifxef Q -
[T s x3 + 2 x? 00 4200 £ x3 - 42042041041 x2 [}

i r 18 s+ 2 ™ in2? @ L] 4 r 1 0420410410 230 ) a

All voltages quoted are WORKING. STAMPED AND ADDRESSED ENVELOPE with any enquiry please.

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 portabie 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 germanlum 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
% }Hin. tuning dlal with 5:1 siow

Ouwr Inclusiva price for all com-

% Printed Board engraved with

component locations motion ponents, cabinet and battery,
Y Special provision for use as a % Long life dry battery. 1507200 s Sy Wy el
P P hours

£11.10.0

CAR RADIO
% Double-tuned IF Transformers

Y &Firstgrade Mazda transistors
plus 1 Mazda hl-gain diodes

% Hi-flux Sin. {12000 lines) 25
ohm loudspeaker

% Full coverage Medium and
Long wavebands

v Internal high-Q Ferrite Aerlal
Y Push-pull matched output
stage 400 Mllliwatts

% 3in. x 7{in. x 10in, two tone
vyanide covered case—total
weight approx. 4lb.

% Comprehensive Manuai aup-
plied—so easy to build,

plue ¥é, Regd. p.p.
or any component part supplied
separately at the published
prices.

e e o o 4 o a o o o o 3

INSTRUCTION MANUAL AND CIRCUIT BOOK containing lvemised iist of ail component prices, 3/ post fres. Soe and heor

@ complete working model at our premises.

All Components ar odvertiiad In the Februery !nive, poge 16), ore 1till avoilable,

STAMPED AND ADDRESSED ENVELOPE with any enquiry plears.

PLEASE ALLOW FULL POSTAGE AND PACKING CHARGES,

TERMS OF BUSINESS: CASH WITH ORDER OR C.0.D. ON ORDERS OVER 10/~
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NORTHERN ELECTRIC CO.-

CANADA
OFFERS

PROFESSIONAL TECHNICAL POSITIONS
having JOB SECURITY

The Oompany. established In 1805 aud Vhe lender Jn the

Communicatintie fleld In Cauads, has recruited technical

wrsonnel in the Unlted Kingdown for niore thau seven yeam.,

n over 20 yeams no eugloeer or selentist has been lald off owing

to recesslons. Our continuing expanson now las created

additional vacameles lor fessienally qualified englocers
and scientlsta In the following flelis:—

TRANSISTOR DEStAN AND PRODUCTION
Rxperience desired on development, dealgn, or production
of alloved and diffused semlcunductor devices.

TESY SET DESIGN
Bxperlence requlred In design and dcrelorment of et
seta lor complete range of teleccommunleation equipment
or high voltage bawer cables.

INSTRUMENTATION AND ELEGTRONIC MEASUREMENT
Experlence requlted In these felds and/or pulse snd tuicro-
wnve l'lﬁ:ull.ry tranaistor and dlode paramcter messure.
ments, ete.

DEAIGN AND DEVELOPMENT OF TELECOMMUNRICATIONS

BYSTEMS
Bxperlenee required In communications engloeering, In-
clinling earricr multiplex, data trapsmiasion, radio systems,

rie,

PROOUG!IOI AND MANUFACTUYURING ENGINEERING
Professlonal c:’tnﬂ'n required experienced in determinatlon
of fucilities and methods such 5s used n mas production
of telccommunications apparatus and equipment.

Above positions are in Montreal and varlous centres In Ontario,
Interviews will be heid In convenient centers in Grvat
Britain during late March. Tramsportation nlliownnee for
successtul apolicants.  All inquiries treated In confidence and
acknowled i. Give full detalls of quallfications, experience,
ete., In Hrst letter to:

Daept. N.E.C., National Employment Service, —Canada,
$1 Qreen Street, LONDON, W.1,

H

MARCH, 1960

ARE YOU A SKILLED AND EXPERIENCED
ELECTRONICS TECHNICIANT
HAYE YOU BEEN A WIRELESS OR RADAR
FITTER IN THE ARMED FORCES]
oo YOU HAYE GOOD TECHNICAL QUALIFICATIONS
uT LACK INDUSTRIAL EXPERIENCET

It you can snswer " YES ™ 10 st least one of these questions then we
-hould like 19 heer Irom you.

We necd new test snd calibration engineers to help us Increase the autput
of our very wide range of telecommunicalions measuring instruments,
The work requires the undersanding of the most modern and veried
gircuil techniques snd embraces sll frequencles up 10 10.000 Me/s.
The posts are permaneni snd pqmiombh and will prove nltrlclin 10 en
wheo %:li:'t strongly thet there is o ree) career for them in production.

Call and talk it over il you live close 10 us 81 St, Albans, Alternarively,
PS.. Mar

\ﬂ'h to Dept. N coni Houre, 33/7, Strand, London W,
&vnnt {ull dnull ol your education and eaperience and Quoting reference

' MARCON! INSTRUMENTS LIMITED
LONGACRES, HATFIELD ROAD, ST. ALBANS

TELEVISION
RECEIVERS

qp =

TECHNICAL AUTHOR

is required to compile maintenance manuals and other
litersture for the range of television receivers.
Applications are invited from engineers with an up-
m.date knowledge of TfV receiver techniques and
circuitry and the ability 10 express themsclves in cleur,
concisc English,
Applications quoting ** T.A." should be addressed

w0 the
Chicl Engiacer,
Pyes Ltd., Cambridge.

TELEVISION

experienced in recelver design techniques.

intercsting with opportunites for
nection with export 623-line projects.

Department and Drawing Office.

£
ﬁligh commencing salarles are envisaged,

Reply in confidence to:
THE PLESSEY COMPANY LIMITED,

London for convenience.

S EE RN SEENERERERERERESEENES

suenm8n 8| Plessey Illlllll

‘DOMESTIC EQUIPMENT DIVISION

DESIGN ENGINEERS

The planned expansion of this Division has created import-
ant vacancies for Scnlor Devclopment Engineers who are

Applications arc invited from competent and ambidous
engincers who really understand the problems involved
in ﬂglc design %!h m%derr; television receivers for largc;cal:

uction. e deveclopment pro e is varied an
8 !orcign travel in con-

Vacandies also exist for Radio Devclopment Bngineers
{including car radio) and for draughtsmen in the

In all these positions ability will be recognised, leading to
omotion to positions of higher responsibility.

The Personnel Manager,

ILFORD, ESSEX.
Sarurday morning inierviews can be arranged in Central

tyling

An opportunity for versatile young
Electronic Engineers.

AUSTIN MOTOR
COMPANY LTD,,
LONGBRIDGE,
Require:—

ELECTRICAL/ELECTRONIC
MAINTENANCE ENGINEERS (or
ELECTRONIC DATA PROCESSING
EQUIPMENT. Both Valve and
Trapsistor techniques as  well as
Magretic Drams and Corea are
involved with a vaziety of input and
output equipment.

Mea agrd botween 22 and 30 pre-
ferably posseasing H.N.C. in FElec.
tronie  or  Electrieal Engineering
including  Electronics or  similer
qualifications are javited to apply.

The positions are permanent, working
conditions are good and prospects
oxcellent. Five day week and oppor-
tunfty given w join the Company’s
Pension & Life Ansurancs Soheme.
Applications, stating age, qualifica.
] tions snd esperienos In  eleotronie
applications to:

Chie?  Electronics Enginesr,
Austin Motor Company, Lid,,
Longbridgs, BIRMINGHAM, 11,

l
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‘Any [ruft, today?* The ped-
lar calls at the Singapore
home of Mra. C., wife of an
R.A.F. Corporal. Mrs, C.'s
m children seem to be looking

for samples! The local girl
is a home help.

The private life of Corporal C., r.a.F.

When you see a man in R.A.F. uniform, do you ever think about his life? Not just the
essential job he does, but his home and his family?

These family album pictures are from the life of Corporal C. He's an R.A.F. cook out in
Singapore. He earns over £20 a week with overseas allowances, and pays 30/- for his house.
This is his life, and 1t could be your life, too. Even if you're not yet trained for a trade,
because the R.A.F. are ready to train you. Send the coupon below for all the details.

Corporal 0, is in the airmen's mess,
In the R.A.F. every man has a trade,
and every trade has a place. See the
1ist on the ooupon for training
opportunities.

'‘Going swimming? Or just taking It
easy? There's always plenty going
on in the R AF. Like so many
R.AF. people overseas, they have
thedr own car.

Their children go to this excellent
Forces primary school. Like most
8Service children they love the life—
and how many children fly half-way
round the world?

POST TODAY, There are vacancies now for training in these R.A.F. trades. Tick your particular
interest, and send for full details of R.A.F. careers.

Post to: Royal Air Porce Central Recruiting Office (WD48), Victory House, Kingsway, London, W02

Wireless Oparator ... __[] Teleprinter Operator_..[]
Radar Mechanio.........[0 Typist.__ _ . . _. .0 Naxe ..
Tape Relay Operator. {7} Nursing Attendant.___[]
Progress Clerk. ] Electrica! Mechanie . (] APDPRESS.

Flreman . |
Wirelsss Mechanic (]
Instrument Mechanic )

Afr Defence Operator_ _.[]
Operations Clerk . []
R.A.F. Poloe.

DATE OF BIRTH.

You’ll get more out of life i in the Royal Air Force
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ULTRA

ULTRA RADIO AND TELEVISION LIMITED
Stonefield Way, South Ruislip, Middlesex.

An Important expansion in Television Research and
Development is planned for 1960. The Company’s
modern laboratorics at Ruislip arc to be oxtended and
new and varled projects in all fields of Tolevision
Recoiver Design will be undertaken. This inercased
activity has ercated & number of additional permnanent

posta.

SENIOR TELEVISION ENGINEERS having con.
“siderablo experience of Television Receiver Design are
needed to provide the foundation for tho expansion.
Their theoretical knewledge should be oquivalont to
Dogros  standard, preferably including transistor
theory.

Theso posts should attract men already in tho
£1,000—£1,500 Salary bracket.

TELEVISION ENGINEERS Intorested In Recoiver
Deslgn, having either aendemic qunlifications or
adequate experience in this ficld, are needed to support
tho Senior Enginecrs and complete the working team.
Excellent opportunities will arise, in tho expanding
Dovelopment activity, for futuro promotion.

Salaries will bo according to experience up to £1,000.

SENIOR TEST EQUIPMENT ENGINEERS aro required
to design the special purpose test equipment demanded
by the Television Recciver Designers, both for Develop-
ment and Production use. The probloms are varied
and oover all types of electronio circuit from D.C. to
U.HF. Sinco new demands constantly ariso, the
Senlor Test Equipment Engincers need to be venatile
raen with cousiderable experienco and sound acadomie
tralning.

Salaries will vary with experience and qualifications
within the range of £1,000—£1,500.

TEST EQUIPMENT ENGINEERS not yet in the Senior
eategory are necded to balanco the Dopartment. They
will assist in tho development of Special purpose test
equipment, and will have amplo opportunity for
inercasing tholr cxperience.

Salaries will be in accordance with expericnce up to
£1,000.

SENIOR DESIGMER DRAUGHTSMEN with experience
of tolevision receivers, or uimilar masa-produced equip-
ment, aro required to dea) with the inoreasing volume
of mechanical design caused by tho all-ronnd expan-
sion.

The projects to be undertakea will inclode some of the
most up-to-dato developments in tho industry and
require oxperienced snd responsible men.

nior guer Draughtsmon are also reqoired for
Special Purposs Machinery used in television produe-
tion.

Salarics will vary aocording to experienco from £900
to £1,200.

THE TELEVISION LABORATORY is modemn and
nowly oquipped with up-to-date instruments. It
provides ull the necessary facllities for scientifie work
and is situated in o plensant residentisl area.

The Company provides a Free Life Assurance and
CGontributory Pension Scheme.

Applicatious, with details of tralning, qualifications
and experienco to:==The Techuical Manager, at the
sbove address.

X

WANTED

TELECOMMUNICATIONS
ENGINEERS and TECHNICIANS

American communications organization

operating in Libya needs experienced per-

sonnel for operation and maintenance of

2,000 Mcfs. microwave and 1,000 Mc/s.

Troposcatter radlo systems including voice

and teletype carrler equipment,
Qualifications :

Engineers: Minimum of HNC or
City and Guilds final
examination.

Techniclans:  Minimum of Intermedi-
ate City and Gulids or
equivalent.

Applicants must have minimum of three

years' experlence In operation and main-
tenance of similar systems and possess
the personality and ability to work in
isolated locations.
Detailed particulars will be furnished to
qualified applicants. Send résumé to:

HYCON-PAGE
Attn: Mr. Edson
Box 666

Tripoli, Libya

UNITED COMPONENTS LTD.

Design and Manufacturing Organlsation
for
R:G.D. - REGENTONE - ARGOSY

Invite applications from Electronics Engineers for
Senjor and Junior positions in expanding design
teams engaged on the following work :

‘Television Recelver Design.

Radio Receiver Design,

Transistor Applications for Radio and T.V.
Receivers.

Test Equipment Engincering,
Instrument Standardlsing.
Component Testing,
Technical Clerk.

These appointments offer uarivalled scope for
personal advancement. Excellent working con-
ditions with cvery facility required for top quality
work. Salarics are excellent, normal working hours
short and a pension and life insurance scheme is
operated by the company. All applicadens will be
regarded as  stricuy conﬁdennaf

Write 10: Techaleal Dircctor,
United Components Ltd.,
Eastern Avenue West, Romford, Essex.

MarcH, 1960
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I'm
a Customer
Engineer
with

andIenjoy it. Plenty of variety. 1install and look after data
processing equipment—electro mechanical and electronic,
including computers—in all sorts of interesting places:

banks, factories, offices, government departments and research
laboratories.1joined IBM three years ago at the age of 23,

and after thorough training I'm already making £950 a year.
You've heard of IBM of course. They're the world's largest
manufacturer of data processing equipment and one of the
fastest expanding companies in Britain today.

There are Customer Engineering jobs with IBM in most parts of the
country, If you think you have suitable experience—R.AF, radar or
Royal Signals, a National or City and Guilds certificate, for example—
s0 get in tonch with W. M, R, Jeflreys at 101 Wigmore Street,

London, W.1. WELbeck 6600. Pleass quote reference Q1.

e
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ALBA

(RADIO & TELEVISION) LTD.

Have vacancics for the following in the Labora-
tory of thelr City Factory in London.

(1) Radio and Television Development Engin-
cers for work on Domestic Radio and
Teclevision Receivers.

(2) Design Draughtsman for mechanical devel-
opment of the above mentioned recelvers,
from the initial luyout stage to lssuc of
production drawings., Radio and tele-
vision cxperience desirable.

(3) Technical Writer (Male or Female), re-
quircd for preparatdon of Radio and Tele-
vision receiver service and instruction
manuals, and to carry out some technieal
correspondence.  Experience in this or
allied field essential.

These are opportunities for progressive posi-
dons and with an expanding orgamisation.
40-hour S5-day weck; Stafl Canteen; Pensjon
Scheme.

Please twrite, with details of previous experience and
salary required 1o0:—

t
|

Marc, 1960

coil designer

A vacancy cxists with more than usually

attractive future prospects for a scnior designer of
coils, transformers and nctwork filiers in the low
frequency field 1o deal with varied and

interesting requirements including transistorised
active filters.

The successful a K:icant, if he proves suitable, will
be promoted to Chief Coil Designer when the
present holder of this appointment is duc for
retirement, and, In view of these plans for
promotion, only candidates who have a sound
background of cxperlence and are highly skilled in
this rather complex and specialised art can be
considered.

Thec position is 2 permanent one carrying
cxcellent pension and life assurance cover after a
period of probationary service. The Company is
situated in pleasant open country between Esher
and Cobham and is well served by bus and Green
line routes. Working conditions and ¢quipment arc
both of the very highest standard, and the
amenities available include good canteen,
adjoining gardens for recrcational and sports
activitics, ample car park and medical services on
the premises.

If you have the qualities described above and
would like 1o find out more about this unusual
opportunity, the Chief Engineer would be plcased
to see you for an exploratory discussion In strictest

The Personne!l Manager,

ALBA (Radio & Television) LTD.,,

§2-70 Tabernacle Street,
London, E.C.2.

confidence. Write or telephone for an
appointment (travelling expenses reimbursed) to

| COTTAGE LABORATORIES LIMITED

i Portsmouth Road * Cobham * Surrey Cobhom JIf1
We now have a few further THE
vacancies for _ SENIOR  DEVELOPMENT ENGINEERS INDEPENDENT
Wich practical experience in the de. TELEVISION
MICROWAVE sign -:d darelopm'::te:l' one or more AUTHORITY
ENGINEERS of the following: has vacancies for
# Magnstic recording circuitry. ENGINEERS

to work in close liaison with the G.E.C.
Rescarch Laboratories on the develop-
ment and  production of magneurons
and Travelling Wave Tubes. Qualified
engincers are invited to apply, quoting
Ref, ME/2. Specialised training will be
pfven where necessary,

We also have an opening in this
group for a

PRODUCTION
FOREMAN

Preference will be glven to a young man
with 8 technical background and supet-
visory experience, who now wishes 1o
specialise in production sdministration,
Ref, PM/L,

TECHNICIANS

with st lcast ON.C. Elec. or App.
Physics are also invited o apply for
more junior vacancies, which will offer
good prospects of sdvancements as the
group cxpands. Ref, TM/2

Please write, guoting the appropricie
r¢ference fo
Personncl Officer

M. 0. Valve Co. Lud,,
Brook Green, Hammmersmith, W.§.

% Audio amplifiers.

% Test instruments In the audio
and ultrasonic frequency range.

% Small electro-mechanical devices.
% High quality taps transport mech-

anismy for multi-channel recorders,
Applicants should be qualified to at
least H.N,Q, staadard and bavo at
losat 8 ycars® expericnce in one or
more of the above.

JUNIOR DEYELOPMENT ENGINEERS

At leass ono year's cxperionce in
Electronlcs is required

Please apply in wriling giving full
particulars of experience, qualificalions

‘and general, and lechmical cducation.

The poats offer much scope for origin.
ality sad initiative in s small but
rapidly cxpanding orgsnisation.

P.A.MARRIOTT & CO.LTD,,
BUNLEIGH WORKS, SUNLEIGH ROAD,
ALPERTON, MIDDLESEX.

for the operstion and maintenance
of television transmitrers and an-
cllary equipment. The Authority
is in a positon to offcr appoint-
ments with opportunitics to suitably
qualified voung men who have
cither some cxperience in this ficld
or who have had 8 good basic train-
ing In radio, radar or telcvision
¢ere would be opportunitics for
furcher training and all appoint-
ments arc pensionable after the
initdal period of probation has been
satdsfactorily completed.
Service with the Authority may
involve transfers to various locations
in thc United Kingdom, but prc-
ference for a particular arca will
always be considered.
Appointments will be made In the
des of Shift Engineer and
cchnical Assistant.  Starting salary
would be determined, to a certain
extent, by qualifications and ex-
pericnce.  Applications, giving de-
ails of age, academic gualifications
and cxperience, quoting rcference
oumber Ef12, should be addressed
to the:
Personnel Officer,
Independent Television
. Authority,
62, Brompton Road,
i.ondon, S.wW.a.
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70 AMBITIOUS ENCINEERS

= THE LATEST EDITION OF ENGINEERING OPPORTUNITIES

Have you sent for your copy?

ENGINEERING OPPORTUNITIES
is a highly informative 156-page guide to
the best paid engineering posts. It tells
you how you can quickly prepare at home
for a recognised engincering qualification
and outlines a wonderful range of medern
Home Study Courses in all branches of
Engincering. ‘This unique book also gives
full details of the Prsctical Radio & Elec-
tronics Courses, administered by our
Specialist Electronics Training Division—
the B.I.LE.T. School of Hlectronics, explains
the benefits of our Employment Dept. and
thows you how to qualify for five years
promotion in one year.

We definitely Guarantee
¢ NO PASS —NO FEE”

Whateves your age or ﬂ?xn‘enct. you cannot afford

to misy reading this famous book. If you are
wm:f less than £20 a week, send for your
y I:I-Zl&!(m&l G OPPORTUNIT.
y—

WHICH 1S YOUR
PET SUBJECT ?

Mechanical Eng..
Electricai [nf,,
Civil Engineering,
Radlo Eagineering,
Auvtomobiie Eng..
Asronsulical Eng,,
Production Eng..
Bullding. Plastics,
Oraugdismanship,
Toleviaion, etc.

GET SOME
LETTERS AFTER
YOUR NAME!

AM LMechE,
AM.ICE.
AM.|.Prod.E.
AMLMI,
L.1.0.8,
AF.R.AeS.
B.Se.
AM.BriLL.RE.
City & Gullde
Gan. Cert. of Education
Eto.. otc,

BRITISH INSTITUTE OF ENGINEERING
TECHNOLOGY (Incorporating E.M.1. Institutes)

(Dept. SE/22 ), 29 Wright’s Lane, London, W.8 s

THE B.I.E.T.

IS THE LEADING ORGANISATION OF ITS KIND iIN

CTICAL  INCLUDING
fouiPNeNT | 10001

Basic Practical and Theore- ;;:T’ET ,-,,‘;:';:m?{

tic Coursas lor beginners in [, 1 Af L Enatiiutes)

Radio. 1.V, Electronics, Ete.,  NOIY offers you a

AMBric)RE Gry & Guilds realiaboratory train-
Radio Amateurs’ Exam.

ing at home with
RYEB. Cartificata
.G, Cartificate practical equipment.

X Pr;::lat' Radio Ak for details.
hdll’nr:ni'c:l'z‘:::r,d" B.1.E.T.
e o JCROOL OF
ELECTRONICS

POST COUPON NOW 7

Picase send me your FREE 156-page
*'ENGINEERING OPPORTUNITIES "
(Weita if you prefer not to cut page)

NAME
ADDRESS.

SUBJECT OR EXAM

THAT INTERESTS ME

THE WORLD

THE

PEMBRIDGE
GOLLEGE
OF ELEGTRONIGS

offers training in

RADIO
TELEVISION
AND ELEGTRONIGCS

(a) Full-time One Year Course in Radio and
Television. College course in basic principles
for proapective servicing engineers.

The next course commences on 26th April,
1960, and enrolments are now being accepted.
Following course commences on 6th Septem-
ber, 1960.

(b) Home-Study Courses in Radio, Television
and Telecommunicatjons Engineering up to
City and Guilds Final Certificate. Some
courses include constructicnal kits and prac-
tical exercises.

(¢) Kits-of-parts with full constructional in-
structions.

For details of the above, write (0.
The Principal, P.11,
THE PEMBRIDGE COLLEGE

OF ELECTRONICS

34a Hereford Road, London, W.2
rslie
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INSTRUMENTS,

require

TECHNICAL WRITERS

s

MARCON! ST. ALBANS

BRITISH
BROADCASTING

Blectrical Engineers being corporate or graduate
members of the Institution of Electrical Engincers
or of the British Instirution of Radio Engincers
or who bold a U.K. University degree in Elec-
trical Engincering, a Higher Nationa! Diploma
in Electrical Engincering or the City and Guilds'
Full Technological Certificate in Telecommuni-
cations Bnginecring (Course No. 50) are required
for shift kceping, operational and maintcnance
duties at transmitting stations in the Bridsh Isles.
Citizens of the U.K. up to 30 years of age are
cligible for thesc appointments.
appointment £890 rising by annual Increments
to a maximum of £1,185 p.a.
of promotion to more scnior posts.
particulars and application forms from:—

Enginccring Recruitment Officer,
Broadcasting House, London, W.1.

Pleasc quote reference EX.60.6 W.W.

CORPORATION

Engincering Division

Good prospects

Salary on

Further

Alunhn: A Saleamonabijp
Uegaral Advertining
Easme Joiat 1ok

s Jai bad.,
LA P T

TOTA
Anlul«lu_u asd Butding

Clark of Works
Ballding Sonat
[Ezsms.; RLB.
RICK. LQX. Inter

Ar
Commyrcial flnstraling.
Oiis abd Witer-Loloam.
Con.maer¢ial l'runu
Deoult heepin,
Compater l’nz'runn:b.
Oxfies Tralnld r
Euan: LOWA, ¢ —‘~.
CLs, ACCA, fnst
ltml’l-

Dravghiem anahly

iMale Hranch)

Maths. & Machine Drawing
b

.. and fiil In this coup

EARN what you're
really worth!

You'va got ability—avaryons has. But aré
you making the most use of it—to earn what you're really worchl
If not, let ICS eralning devalop your abllity and help you to a batter
Job, with mors sscurityl

Toke the right coursa now , ., ,

Farming aad Hortiewlture
g and Foultry Keoping
Yiower anod Vieg. Growing.
Benalivobilng

Esam.; RH S Geseral
Nire Enginsqriag

Insta of ¥ue Ecqguma

Gesarsl Education

Good iah
Ermmp: 0.8 Bobless 8

rdinary o Adtadsosd Level

* Macsgemast,

Industrial Mangmy, Office

Mangml Fersonnel . F

Ewumeg Hr, lan. of
Mangml Ister. Foal ecd
Carl. i Forsmanahiy

Mochanical Raginsering
Whis range of sqblects tnol:

L., Sos. o!
Engry., Cort. in Foremes.
shiy

Moior hulnmn
Motor Mec
Ruaning u.l Malztenance
Pi.lull-phy

The Amateur PhologTapher
Bun:PDA

Radio, T.Y, asd Detlroan
Exgiceeriog
Dadid Rlecironkes

Rismo. Be 1A, Boe. of
Eogrs.. 0. & 0. Certa. ot
Telocom Techinlsines, Rasio
Amateurs, Radio Barvieing

(RTED)

Writiag far Prods
Bnort Buory Weitlng
Journaliay

Asi Maay Other Coursss

This Company has Immediate vacancies in it
‘Technical Literature (T clecommunications) Section.
Applicants should have electrical engincering quali-
fications andjor cxpericnce in the design or develop-
ment of electronic equipment. The dutics are varied
and interesting ond the posts provide permanent
and pensionable positons In a well-established
Company.

Please write giving full detsfls of experience and
qualifications t0 Dept. CP.S,, Marcoai House,
33611, Strand, W.C.2, quoting reference WW 2970L.

i, et

TELEVISION RECEIVER TESTER
for SPAIN

Pye Associated Spanish Company have a vacancy for
a scnlor television set  tester in Madrid.
Accommodation arranged; production bonus;
Interesting posion in a growing industey. Only
persons scriously interested in settling in Spain
should apply in writing to Mr. L. W. Jones, Works
Dircctor, Radio Works, St. Andrew's Road,
Cambridge.

B8RADFORD INSTITUTE OF TECHNOLOGY
Principsi: B. G, Bdwardy, Ph.D. B.Sc, P.RILC

Applications are invited for the post of

TECHNICIAN in the ELECTRICAL ENGINEERING
LABORATORIES

The principal duties of the person appointcd will be the main.
tenance and repair of spparatus, seliing up of Laboratory ¢xperis
ments spd leciure demonstrations the testing of instruments.
A kaowledge of clecironia would be sn advantage.

Applicants should prelerably 8 Pwal Certificate of the
On{ md Guikls of London Institute lo sppropriste subjecis of an

Lnarv National Certificate or other suitable qualifications or

hry scale: [403 to (650 per annum, with effickency bars at
Commencing

£525 and £520. sajary according to gualiications
and expericoon

Further particulars and forms of application may be oblained
frow the Registrar, Beadfood lostitute of Technology, Bradiord 7,
W. H. LEATHEM,
Clerd 1o the Governors.

INTERNATIONAL CORRESPONDENCE SCHOOLS, (le. 222Q).
Intartedt House, Parkgale R, London 8. W3

Piease sond FREE book 08 o.civviviona

Name.....
Address

LR ey

Oceupmbn

- N

AN EXPANDING COMPANY

engaged In the manufucture and development of a wide 1.
of thermlonlc devices wishes 10 enguge the services of POLﬁ:
QUALIFIED

ELECTRICAL ENGINEERS
or PHYSICISTS

who have had some relevant experience in the design, develop-
ment, or manufacturing of valves.

Applications will be treated In confidence and selected
spplicants will be Lnterviewed by armmangement.

Salary will be msscesed within the range £1,500— £2,000,

Detalls of experience, quallfications, ege and present salary
€tc, to
Box WW 1033 L.P.E. Romano Housas,
399/401, Strand, Lendon, W.CL

MWWWW
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Eerr’anti

AIRCRAFT EQUIPMENT LABORATORIES
BRACKNELL

(Berks)

Immediate vacancies exist for:—

(i) TRANSISTOR CIRCUIT DEVELOPMENT ENGINEERS

' (i) INSTRUMENT DEVELOPMENT ENGINEERS

The appointments offer:—

Y Interesting work on new projects

% v Ideal working conditions in well-aquipped laboratories one hour’s journey from London
9 Excellent salaries commensurate with qualifications and experience

s Housing assistance for suitable candidates

9 Pcnsion and Depcndants’ Assurance Benefits

Brief details of qualifications and expcrience should be sent to:~—

FERRANTI LTD., WESTWICK, BAGSHOT ROAD, BRACKNELL, BERKS., marked
for the attention of Mr. T. J. Lunt, and quoting reference AEB.

INTERVIEWS CAN BE ARRANGED FOR SATURDAY MORNING

USE YOUR KNOWLEDGE IN A WORTHWHILE JOB
Up to £25 tax-free Bonus plus
VACANCIES
= first-rate wages for two weeks of your time
LINEMEN
DRIVERS Rz you in a skilled trade? Then you can  as yourself. Don't mias this chance! Bend off
DISPATCH probably add a tidy sum to your income the coupon now to: Col. W. B. Rowetr, H.Q
RIDERS by Jolning the Army Emergency Resarve. ABR, R. Sigs, Blacon Camp, Cb .
DRAUGHTSMEN For ono thing. you gt pay and allowances at ... 91144, .
DRIVER full Regular Army rates whilat fn camp, And
ELECTRICIANS the more your skill's worth In ¢iviilan work, I——_—___——————-'—'
RADIO the higher your Army rank and pay. Better | POST THIS OFF RIGHT AWAY |
MECHANICS 595 X Pil end me—aithour ooligats he Hustra-
gy stil}, younalgo get £9-£25 bonus tax-free. Wmh;o;m e clfi M: u::v::yr é":';:"my
T For this you just spend 14 days 4 year at & Reserve.
S8TOREMEN
PH camp, working on your own speciality. And
LEEIE:ED-?:IGICS money's not the only profit you get from that. blas e
You got a grand refresher courss, giving you s
K EEA T O 1ot of new jdcans, and putting you right in touch I i
In with the latest Army dovelopments. And you I
THE ROYAL got & wolcome break from the usual routine,
SIGNALS with sports, games and a great social life. For e A
thepiace isfullofpecplewiththesameintoreats (WDIABE
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THE FIBRES DIVISION OF
IMPERIAL CHEMICAL INDUSTRIES LIMITED
has vacancies st its Hesdquanters in Harrogate, Yorks. in the Instrument Section. N
2:‘ :::-lbrvl(m.n":‘:mmlypn:l:tmh mnn::(:kn:"rmn: SALES ENGINEERING
apparstus of partly cwebanical anad arily ekciroak componesia ) . .
Them vacencies [l nte 1wo catrgories cequising fhe foflowing Vacancies cxist for technical assist-
QuAlifical o — lnlu to scnlo:’ ‘saludmgt:iecrf: 113’ the
television, mdio and audio fields,
TECHNICAL OFFICERS The posi'lion! give an_uncqualied
A dogres or equivaient in Fhysics or Kieetrook Kngincerisg pommity for Iﬂmlng \n an
ASSISTANT TECHNICAL OFFICERS ‘gfg:;‘;"ﬂ'j‘“’"! Atthe centirig 3
Higher Natiooal Uertificals slandard ia EBlectronkea producn covered are plm
P gl e b Sy o = -l ' B tubes, recelving valves and scml-
praction of Anal instrument making tegond U [rotolype sage. conducmn, the customers are set-
Housing amistance, removal expenses and lodgioz allowancee are makery, The duties will be largely
bl = g M MR g & g 5 = Internal at first, but should broaden
Vund a) Smplayees Proft foaring Seheme. Appliealions, giving beicl %7"'”7 depeading on the individual,
detalle. 1o the ritten applications should be sent
STAFF OFFICER, FIBRES DIVISION, to the Personnel Officer,
IMPERIAL CHEMICAL INDUSTRIES LTD., :::L‘::: “l;':::“"
v
HOOKSTONE ROAD, HARROGATE, YORKS. Tordgion Fieec, @
LONDON, W.C.l.

NORTHERN ELECTRIC CO.-

CANADA PERSONAL CALL

Service Engincers required for the above
system which includes Transmitters and
transistorised recejvers.

10 TELEPKONE ENGINEERS

The Coenpany, extablishel In 1853 ant the lavder in the Commanboaiions ferd

i Cansil” VL, Sttt tscbaleut perwasel In he Uniad Kingiom o mors Training given to suitable applicants for
Besime of reversbons. positions in our test department and in
Qur ¢onliniing ¢ipanson Row haa created additional vacansies b thc ﬁdd.

EXPERIENCED TELEPHONE ENOINEERS

« e ! heulsas los tons sad dev
rf p‘,?.,‘,?:."’.:‘a.vfx';"&" iy ':.u“"'?.?ff.,:.":.ffn arrdlini i, P 3?.;...:72'; Apply Personnel Department,
; Hehing equlp Lanealmion 0 5
lrmww‘::r‘ltm, ul-«r:'r:p;. r.:d;h. nurm-l'n l::l::.\’. l-llnl-l-“‘n .::n = M“lutonc ElCculc CO. Ltd.

1 LTENT 11

P A S um"u?'m% ?‘5:"" ina &«??rmu"m"ﬁ 12-20 Underwood Street,
alio % ance for sucoessiul applicanie Give jelails o Lo ta
DEPT. N.E.C., NATIONAL EMPLOYMENT BERVICE—CANADA’ London, N.1.  Telephone CLE 8022.

81 Qraen Streef, LONDON, W 1,

TELECOMMUNICATION
' ENGINEERS
P % :Ie 2 g."m.;;l&‘.‘:“; all gradea, tyom rolotmumn
oqulru-ut qwan;: th.;d:rr

‘”" design acxd praclical siparieam ta B P.-

BRITAIN’S CAR RADIO SPECIALISTS (a0, ez o T e e
DedTs, .
INVITE APPLICATIONS FOR THESE POSTS o e 0 Gl S
SRR T WS e S T S e e e S - S S e & m—— ;Tvlﬁ with “‘MU“*"‘"'"“‘!#“I'
y o clossd clreadl systema vhous
ASSISTANT TO SERVICE MANAGER e e e e T
A sound technicat and practical know! of broadcast receiver 1Wing Lo trwvel { £750- 81,000
enginecring and mllntemnce is requir together with admin. k":'.“l::‘:.‘"‘“ h“mﬂh“_m"ﬁ': ::”
istrative |b|my. Car radio experience desirable but not essential to Q. and O, Radio o equiva To lialenn with tech.
person of right calibre nical ¢fients and sdvies on H.P, Ralay o chrand L
drealt systema  ADM Lo test trst 1,
ASSISTANT FOREMAN lndt aod ‘..mu-qu;?:? sad cive EEERY
Experience of ¢at radio spplication and malatenance desirable but ' - N e i~
not absolutely essential. it progressive appointment is in the mg ':.“Jtm’l"""&, .;xe:
Service Department. :‘lﬂw 16 travet { §450° ggbo;' o, i '
Stk n range given,
EXPERIENCED SERVICE ENGINEERS AT e e T et
These appoinuments hoid out very definite prospects of advance- :,u,,,n,;“fm,m.n o Sl
ment for the right individuals. ehallenging Ba
-—an e R N Y R TP - :\. abore r-mulslon nv'nd tmed lately
Apphications grving full details of carveer 1o date should be addressed 102 B:.Inuﬂ of many yearw ui.&f.:“ ot A‘Z‘:

THE STAFF MANAGER, S. SMITH & SONS (ENGLAND) LTD., i Rl e T Y e
CRICKLEWOOD, LONDON, N.W.2 quoting ref. SM243. Writ tn Arst (nsiamce (n cosplie sonhdmmis fo

Mr, Jo R Frans, Dept. PW.
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Engineering
Instructors

I'C-T have vacancics for men
o instruct Computer Factory
Test Personnel and Computer
Service Bngineers at their En-
gincering School, l.etchworth,
Herts.

Sclected candidates will re-
ceive a detailed course of In-
structon in the applications of
transistors to the Company's
equipment. Full salary will be
paid during training. These
arc permanent and pensionable
appoinuments. Working condi-
tions and amenitics arc excellent
and there are good prospects of
promotion.

Applicants should be en-
gineers of H.N.C. standard who
have had practical experience of
transistors. Preference will be
given to those with knowledge
of puise techniques. Some ex-
penience of teaching would be
an advantage.

Write, giving brief particulars
of education and cxperience, to
the Manager, Personnel and
Training Division (P.1.}.

International Computers
And Tabulators Limited

Gloucester House,
149 Park Lane¢, London, W.1

Please quote reference PT/EL
on letter and envelope.

UNICAM INSTRUMENTS LIMITED

Thin Company specislises in the produes
tion of high quality aptical instruments for
use in spectrum analysis and has an inter-
oational reputation & a leader in this fisld.
At all stages of manufacture the beat stan-
dards of workmanship sre needed.

a have vacancies for men with electronle
experience for testing. Radar snd radio
technicisns with l.nfn finding experience
would be suitable.
 you have the ind of background which
you think would At you for thia interesting
work In & pleasant University Cil, please
let us have full details of your gualificstions
and experience,

Write too— The Works Masager.
nicam Instruments Limited,
Arbury Wm'ilE Cambridge.

ES.2I.

quoting reference

UNITED KINGDOM ATOMIC ENERGY AUTHORITY
PRODUCTION GROUP
INSTRUMENT  MECHANICS

Windscaie 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 reactory, radiation laboratories
and chemical plant. This interesting work involves the maintenance of
instruments using pulse techniques, wide band iow noise amplifiers,
pulse amplitude analysers, counting circuits, television and industrial
instruments used for the measurement of pressure, temperature and flow.

Men with Services, Industrial or Commercial background of radar,
radio, television, industrial or aircraft instruments are invited to write
for further information. Tralning Courses in Specialised Techniques
arc provided for successful applicants having suitable Instrumentation
background.

Married men living beyond daily travelling distance will be eligible
for housing. A lodging allowance is payable whilst waiting for housing.
Working conditions and promotion prospects are good.

Applications to:

Works Labour Manager, Windscale and Calder Works, Sellafield,
Seascale, Cumberland

or

Works Labour Manager, Chapelcross Works, Annan,
Dumfriesshire, Scotland

SLPPN00VFEIV00099800000000000000000000000000200

000000000000 000000000000000000000000000000000

&

Fly with the R.A.F.
as an Air Signaller

There are immediate vacancies for fit young men to train as Air
Signallers. They will carry out a wide range of skilled dutes in the
latest types of aircrafe.

Candidates must be between 17§ and 25 and have reached G.C.E,
standard (or equivalent) with * O " level passes in English and
Maths; they must have studied elementary Science. Initial engage-
ment is for 9 years but service may be extended to the age of 55.
There are opportunities for Air Signallers to be considered for
commissions as Pilots, Navigators or Air Electronics officers.

Pay whilst under training starts at £8 4s. 6d. On successful com-
pletlon of tralning and promotion to scrgeant, pay increases to
£13 6s. 0d. FooJ and accommodation are provided free; marriage
sliowance and ration sllowance are jssued where appropriate; and
other allowances are pavabie in special circumstances.

Write for full details stating age and educational quatifications to:—
The Under-Secretary of State,
AIR MINISTRY (31.9) (WD 565), ADASTRAL HOUSE,
LONDON, wcl
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UNITED KINGDOM

ATOMIC ENERGY DIGITAL COMPUTERS

el N

AUTHORITY

INSTRUMENT MECHANICS

Intereating carcers are offered at

Dounreay to fully time served [natrument

Mechanies, Instrument Makers and Klectriclans,

Instrument Makers should have expericnee in the malntenance of alr opemted
Instruments for rrocen- conteol. Electricians should:have inalntenance expericnce

of one of the ol

owing: temperature recorting instruments; reiays and instrument

control elrcuits; or clectronie jnstruments, easdar or television,
Rate of pay is £12/12/- for a d4-bour B-day wcek.
Working conditions and promotion prospeeta are good and there are oppor-

tunltles for atudy.

Married men'llving beyond delly traveliing distances will be eligihle for housing.
A lodging allowapee is payable to eligible married employees while wuing for

houslng.

Applications, qnoting reference L.19 to:

Asnlstant Personnel Manager,

Dounrony Experimental Ranctor Establishment,

Thureo, Calthness, Scotland.

Electronk Engineers of Physiclmts of
sredusie stendard required for technical
suparvision of = Nat L Kilhots 403 ©
Digital  Computar lnstaliations
London, Mudjanis and North.

Eyperirnce tn  [iguat Compuler
tochnigues, slitbough am advantage, s
nol eamutial 3s irainiog =il be pro-
riled. The maln rejuirsnectis for any
applicant will be an apalytical mioed.

Good mtaries will be paid to rultable
applicants. apd ihere ars opporiunfies
for raphl prumaotion.

Plaase opply In wrilng lo ths

Fsrwoonel Mansger,

The Nailous! Cash Resister Company, Lid.,
206-210 Maryledone Rosd, Loodoo, N WL

IMPERIAL CHEMICAL
INDUSTRIES LIMITED,
NOBEL DIVISION,

requires an

ELECTRONIC TECHNICIAN

for work in the Research and Devclop-
ment D ment at Stevenston, Ayr-
shire, i:c post will involve respon-
aibility for the design of clectronic
cquipment with particular _reference
to specialised instrumcnts,  Applicants
should prefcrably be of H.N.C. stan-
dard and should have had full-time
experience in electronics—for example
on radar or gunnery dutics in the
Scrvices. There is no ripid age Limit
for this appointment.

Shouid it necessary for the selected
candidate o move his home to the
Stevenston arga, @sistance In
removal and purchase of a house may
be obtained from the Company, details
of which will be explained at the inter-

view,
The Compang also operates a conlribu-.
tory Penaion Scheme and an Emylofees
Profit=Sharing Scheme. ;
Salary will be commensurate with age
and experience. &
Appliestions should be made in writing
w the Division Sufl Managr. 400,
Sauchichall Street, Glasgow, C.2.

BRITISH RELAY WIRELESS LYD.
have vacancies in the London Area for:

1. Experienced ENGINEERS  with
sound knowledge of the servicing of
television and audio equipment to
be responsible for the maiatcnance
of television relay stations. Tech-
nical qualificafons w0 C. & G,
Final Certificate or cquivalent.

2. ENGINEER to carry out the plan-
ning and estimsting of wiring pro-
jects in all l‘:.‘rrﬂ of builldings,
Applicants should have a sund
knowledge of the wiring technigues
amocisted with modem  buildings
and be able tw co-operme with archi-
tects and coniractors throughout all
stages of the work. ence of
Tclevision and sudio distribution
systems  would be an sdvamtage.

Apply ia writing giving details of ex-
perience, qualifications and present
salary toi—
London Ares Engincer
BRITISH RELAY WIRELESS LTYD.
$/13 Comberwell Rd., S.E.5.

COMMERCIAL MANAGER

required for leading ELEC-
TRONIC COMPANY specializing
in AUDIO and ASSOCIATED
EQUIPMENT. TECHNICAL
knowledge in this field preferable.
This is a top linc post with great
scope, offering first class oppor-
tunity 10 2 man with a successful
sales carcer ig this industry,

Apply Box No. 7061 cjo “Wireless
World."”

RADAR, WIRELESS and
INSTRUMENT FITTER
CIVILIAN INSTRUCTORS

{Male) required by Air Minfstry
in the provinces. Appointments
unestablished, but good prospects
of becoming pensionable.  Trade
training, practical experfence and
sbility to teach are essential, Pay
‘£727 at sge 26 rising to £900.
Apply to:

Air Ministry, C.E.4c (CIV},

London, W.C.2.

MARCONI INSTRUMENTS LIMITED

ST, ALSANS, HERTS.
bave vacances lar
SENIDR DRAUGHTOMEN with exper.
ics.

ako
DETAIL DRAUGHTBMEN with experi-
otherwhe,

ence in electrou

ence In electronios or
Excellent opportupity for experienced
men 1o widen experience with well estab-
lishad and continually expending corm-
p‘n{, ollertng k;lj tenin  progressive
emplonneat and good working conditions.
Please write giving full details of ex-
::ncnct and qualifcatiocs to Depl. C.P.S,,
arvonl Howse, 336/337, Btrand, London,
W.0.2. quoting reference WIW2070K

TECHNICAL WRITER
RADIO AND TELEVISION

A Technical Writer is pequired for the
preparation of Service Manuals for
rsdio and television receivers.  Appli-
cants musl have up-to-date knowiedge
of guod serviang practice and he abl
to write effectively and well. Previous
expericnce as a writer is deslrable but
not cascntial and the salary for the
post will be asscased according o
i.bi}ﬁg' mddqu._nluﬁc?uom. é\ppﬁc}iont
neludi ctails of age snd experience
shnuldngc ent to gc

Personncl Manager (R.23
Murph R-dl“o'.lmlud 2

Welwyn Garden City, Herts.

T/V ENGINEERS

Required by Multiple Company, Al
Dhtricia. Top Wages and Commissioss.
Theee am permanent and Pensionable
Posts.  Preferably able to drive, alihough
oot essential,

CALL or PHONE NOWI
J. & F, STONE LIGHTING & RADIO
LIMITED

Edgwars Road, The Hyds, Hendon,
N. WA,

Tel. No.: COLINDALE 7061
OR
J. & F. STONE LIGHTING & RADIC
LIMITED

82, Rys Lana, Peckham, B.E.18,
Tel. No.: NEW CROSS 2134
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VACANCIES FOR
RESEARCH AND DEVELOPMENT
CRAFTSMEN (N GOVERNMENT
SERVICE AT CHELTENHAM
Brpertanss 1o cos or wore of the followimy —
{1) Maipicnasos of adia sommunicalion receivers.
D Scb-asmmmmidy Wy oul wumg and tastag of
radio Lype -
(3 Cabing, wWing abd adlwiment of lelepbsns
1700 Euipmanl
) Veall Gading I aod malmtessscs of sles-
iromie
{5) Mainsnanoe of Leleprinler or Cypher muschibee
and smocisled Wlagriph &yulpineot
Bana Pay £0/0/8 1we week ploe meri o, bamommed
A Dleiv iy ADd based oo EDUAY u;s.-,xwrhn-l
™ ORDINARY RATE 10 1o 32
X ATE = Lo
BPECIAL HATE 385 10 7(/- pov weet.
Oppartvnitus fer permancol abd peasinoalie foets.
Piveday wtak, good wurking coodiUocs. sngle
accommodslioh svallable.
Apply & vriling lx  Personsel Ofoer,
CO.H.Q., (WRDQ

49, Cureoss Bureet,
(hententem  Glom

RADIO TECNHNICIANS
1
CIVIL AVIATION

Men sged 19 or over for Interasting work
providing and maintaining seronsutical cele-
communiestions and electronic navigational
8ids st derodromes and radio stations in the
U.K. Fundamental knowledge ol radio or
radir with 1ome practical exporiance essen-
tisl: trainkng provided on special types of
squipment, lary according to age and
sation, approx. €670 at age 25 rising to {795,
Prospects of permanant pensionsble poits.
Good_opportunities for thora who obtain
O.N.C, in Elec, Eng. ond certain C, and G.
Cartificotes for promotion 10 posts with
maximum ialaries of {875, £1.035 and £1,260.
Apply 1o the Ministry of Aviation (ESBIJRT),
Barkaley Squars Hours, London, W.I or to
any Employment Exchange (quoting Ovder
No. Waatminster JS52)

o S

The Scrvice Division of Decea
Radar Limited have vacancies
for:—

TECHNICAL AUTHORS, who will be
required {0 oompile technical manuals
for the wids range of rudar and assgoisted
electronio equipmenta produced by the
Company.

TECHNICAL INSTRUCTORS, capable of
instructing tochoiians in basle theory
of radar, radio and fault Gnding tech.
uiques, and giving dstailed instructions
relating to If] the equipment produced
by the Compangy.

All applicants must be of British
nationality,.  Good condhtions,
Pension and Life Assurance
scheme,  Candidates who feel
that they have the right technical
ability, and enthusiaam for the
above vacancies, should write for
application form to:

DECCA RADAR LIMITED

61, WEBBER STREET, LONDON, S.E1

ENGINEERING AUTHORS & TECHRICAL AUTHORS

A leading Compary ln the Electronics Seld has o number of
openings for Senior Authory to take their place in » substantial
team of writers covering sl aspects of major Electronic Equipment.
Vacancies occur, particularly in the Radar field. but there are openings
for those with experience in the Airborne Equipment. Brosdcasting
and Communications fields.

Good salaries wre offered for experienced Authors: in the case of
those with good technical qualifications salaries will be exceptionsl

Im view of the shortage of well qualified authors we are prepared
o provide training 10 those with good technical qualifications, but
without previous expesience In Shis Geld.

Please write giving [ull details of qualifications. exoerience and
present salary to Box WW 1021 LPE. Romano House, 399740} Strand,
London, W.C.2. All applications will be trested in strictest confidence,

THE DE HAVILLAND ENGINE
COMPANY LIMITED

has vacancics in the Electro Dynamics Department at
both fts Stag Lane and Hatfield Esmblishments for:
ELECTRONIC ENGINEERS
PHYSICISTS
MECHAN]ICAL ENGINEERS
Applicants should be of Degree or Higher National
Certificate standard, but practical experience of applied
Electronics and Instrumentation would be considered of
equal Importance. The work is concerned with the -pgu-
cation of Instrumentation © peoble.ns connected with Gas
Turbines and Rocket Motors.
Plcasc write umnf age, qualificadons and expezience 1o
The Personncl Officer (Ref. SC 921),
The de Havilland Engioe Comhnm:‘y Limited,
Stag Lane, EDGWARE, ddlesex.

ELBCTRONIC TEST
EQUIPMENT
Appeintments are aveilable for tech.
nlcians ko the Test Gear Departmient of
an engineerug company slivated o the
castern suburts of London.
Applications are lovited from:

DESIGN AND DEVELOPMENT Top Woges #nd

MANAGERS or
TRAINEE MANAGERS

Required by expanding Multiple TV
and Radlo Company, for all tricts.
muiisions. These

SENIOR
DESIGN ENGINEERS

required with extensive experience
in the radio and electronic industry.

177

ENGINEERS
MAINTENANCE ENGINEERS
CALIBRATION ENGINEERS
with experience of oacironie production
tesl equiptvenl.

These are atafl & ftmeats and (hers
are eacellent oppertumitios for sdvanoce-
menl.  Generous salary scoscding to
qualifications sod ex The
soccessful candidates Wil be lavited 1o

ﬁm the Company's Superannualion and
hAuunmihmu.

Pleass reply, ﬁﬂ% full details, te
BozNo.ug‘Yd.“ relema Warld ®

sre permanent and Pensicaable posts.
Previous cxperience, although proleratile,
not edsential

CALL or PHONE NOW I

J.. A F.8TONE LIGHTING & RADIO LTD.
Edgwares Road, The Hyde, Hendon, TLW.0,

Tel. No. COLINDALE 1061

OR
& & F.STORE LIGHTING & RADIOLTD,
82, Rys Lane, Pockham, &.E.16.
Tal Na. NEW CROSS t134.

Ability to develop projects oo their
own initiative essential. Oue
appointment is for s specialist in
V.H.F. design. Brxcellent pres-
pects with s medium sized
Company, Croydon arca.
Write Box 6855,
glo *“Wircless World.”'
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RELAYS V.H.F. RECEIVER UNITS BC-614 METEOROLOGICAL RADIO SONDE
HIOE SPZED (part of BCR-3¥7 Transmuilsr-Receiver) RANSMITTERS

General Electrie TYPE CE2701 BPDT, 20000, S mA

P L 1) Traoantil,
-la, 1.8 mA. diop out. Bealed § pin mig. AQUARCY kuu» Approx. -me/s er

o modulalor valve 6873 and RF valve 7M.
Opnuou trutg & Battery 119V, 6.5V and 14V, Hbwae
dons, oomplets wilh sarisl 3(in. dia. x Ao loug. Weight
T ose s bajigrtps KY Ouipol b pulm waiulsisl
wilh an sodk (requancy ﬂ-puku b the valus w

n U

PRICE, new, wild cirult auruu pr X6 .. 1&-

/) ... oare . o
B0 A Trps 401 ov ayaivaieal, AT, 3,0000, § mA.
pall-in. 7 @A drop vol, seovadhand (pp 1. &6

LEACH RELAYS

1087WEB DI'UT Maavy IM 1WE0, 34V, §é mA. P'ﬂl

to. 15 mA. drvg-vnl tp.p. 1

101134, BPRT, I G, ‘CV lOuut pnul.m lOmA Wa lm for mistsae s ow adveriiemed] b
drip val (p.p 118 . Fadroary tsos, whery [requeccy was qucied meosTestly
lOll aru‘g leavy lmly Nn ﬂv omA pullin_ H (VR LY TV
wat tp.b h‘l i o 12AUI0T. High and Low hugedarios ontpat.
12‘17“:” Pl N, leig, Smk Pllcﬁdwhu with  valves, -1(: -l-—-m;;m and AYOMINORS
in m rup [0 e . . e circult dlagram, bul withuoul sjueich relay s K MAN L : Rangea 209
Iy urur N rar wn." T, 30V, 1o A, | 8w PEICK. chassls only iaam taives T8 s 34, luc”,\:? Mou-tl »153-3';1\.3 f: and tu’:. a
poitia, drop ol (pp I8 . . 6 | ALSD LIMITED QUANTITY ONLY: D Complets wilh lrathar cam ...... B3I
o, nnruo, 1600, 24V, Heavy Duty, 0 b, pull- TRANSHITTER UNITS 8C-41$ AvotuxOI UNIVAKAAL (Testmota “Type ﬂ
X mA drep vel pop lm 78 Gant of SCR3R Radlo Bet) Ranges 333-100-530-300Y ACIDC, L5-3-33-100-300mA
SEALED RELAYS Vajepr Spevch Asuplifier SBE7. T"uah-Pull Mudeimter D.C Comgplcle wilh ‘eather 0868 .......... £NIG
Leach 9031-33C., 3PDT, 1000, 24V Heavry Duty e 12A68) Oscllistor 6G40; 1st Eamsenke Amp. PP TN anch.
5 mA., pull-in, 0 mA. d; oul fp.p. e} .. 10 1244, lud llarmocle Ampl 833 Fewer Ampl 835
Advance BAT8Y-1, £L0, 1 :rm‘( » W 123 Ourpud & watls. AYO C.-R BRIDGES
Guardian S4TM, 1300 r Heavy D"r' PRICK, completa with vralves, descviption awmd eipcuit r o5 %
83 mA. pull-in, m-L dn.p ...u ln %), 106 | dweran ..ol . DD B B agjan alms  Upsrsted HRervicamaz
riee, ““;, (- eyt | & M T Rruige. “Ranges of toeasurementa Capaety (rves 3 mmlP
MISCELLANROUS RELATE Crvacriptivee sad drvalls svallable ot 81, raeh | 0 | t0 80 mP Restrtanes from § onms Lo 00 meguho Valre
Mislature § Volts. 3, BFAT (pp. 1o} V. fross 8 W 15Y EMS; Neon Leskage lndicator;

&~
Motorola 11X 138 ITWT (NO) &Y I- Pactor e
8 i gt g 1,‘,,",’__ #0. iwl Ne‘ﬁ“ Siin. T.¥. TUBES TYPE ACR-I Frice L L g . ERI00. pp M0/~
u“’ POT, 13V, 100, X mid puli-ae 4 v. Bealet, Anuvde No. 1—3.000 v.; No. $3=700 v, +v T

Wm‘.dm A § No. 33,000 v.; Grsd— ”'{ New,
8PAT 70 ohne 135, m ALY puli-m, 30 . drop .a'....6 PRIGE ONLY ,,.....,.., cheiorneres 108 0p 4% Avo Wégzt';“ﬁ"_g:ssm"‘l-
s
Dr"""’m#& 'NV. 1300 3 mA. puti-dn, 20 mA. ABSOAPTION FREQUENCY METERS Turtable Barviceman's Generslorw: Range 50 he/s
s S Tog ShEaY pull-tn, 10 i DC-1a Totornas saatie oi:ou [ v B el
1o, 10 mA Laternal Modulalion 8t 8. Uulversal Mains supptes
0ut, @OtdNAB (B0 L&) oeeyuonrnnnirenns i (Il R el :::u-':\:i P 21800 b5 1778, «
Packing and carriage ........,. K i 0
TESTED AND GU‘RAHTEED YALVYES
BUZZERS 8 —1LI30T: RE—IBUL, 4, 000, immal, e,
RATCHET MOTORS, §2 v. | Post 0Mice Buxsary morlet T Mk L Micimom m :y-—-u: weqru Y- LW, aa,
rulage § volls. PRICK {p.p. L) ¢ Up_sads, 13 Bi—saud sANTOT,
&s—on.u Bloo. b0z &U-—Jn t:ﬂ.go;x’wt
Umimter  Motorsi 873 R Ta 003, 8GN Yy i e
';owh R o L ,,“.E._L_\.?‘?fjm::ﬁiwt“ it lo—ss02. 19/6~33.
"""" lenigihe of ferible shalling, remote rotatho hamdls aod | Q' 04T lu"mu,‘&:—m o
Taching snd postage - Lt preciston ashiuuth INICAWE Lol ...eecieeaaen. B& L o X
pb. TS Flasse write far price Usl of valves.

Z. & 1. AERO SERVICES LTD.

Heod Offce: 14 South Wharf Road, London, W.2. Telephona: AMBasador 0151f2
Pervonal Callers; 83 Tottenham Court lo-d Londan, W.), Yalaphone: LANgham 8403
Please send olf corrcapondence and Mail Orders 1o the Head Office,

ELECTRICAL & WIRELESS SUPPLY CO. MIDLAND INSTRUMENT CO.

47, CHURCH ROAD, MOSELEY, BIRMINGHAM I3 BARKE & STRODD RANOEYINDERS, 1-metry basr cotneidence typa. 14 % magrusf 0 07
Cailes: ELEWICO, DISHINGHAH e Rt o e g Ty el
o 500 « o
Suppliers of American Witeless Communieation wipment lor Aircralt Tha righi-hand rarmble la-’u yepacs :un-h- two Images of Lo oh)-’tl viewed, oue
meh :-I’ BENDIX V.O.R Ty’t aﬂoN +85 VHF dunul-conuoilnd l“m;: nght ﬂl;kﬂinul‘:i Sther f;u;;'h- kll‘. Wihen :b:':: .':’-'f.."ﬁ? brought
naels sadio system incorporating both navigetion an mmmumuhon olges ¥y & co nob, ik Dl €7 7 R0t
Pitted Glters and other reflnrmen " rume 2180,
lnnlnlm operting in the [requemey rangs of 108, 0 10 135, 9 I u‘:,u'm"‘:'_‘ r::-au :;m‘m:n ‘m::lm}t::u'vrnhn M&“mum.
RCA Type TI0A Signal Cmernor. Fre- 100 s 7/6; 200 m_ 10/ 300 m. i2M; ma charge UK. ualy 7/8 sxtr.
Quency range 310 1.  Direct calibra- CHASEIS UMB. manufscturs. Al Alumiajum. Sise 12} x 8§ x3jtn, cumplets wilh lop
lion. Accurscy §%. Out ui'voln e | uV 10 90 “!"'." "‘“"I Jloos bive '"I Arrusoced.  JNESSIEE e u! Im o Ry
m¥Y. Outpuwt l"‘l"-‘i"'“p 05": 1 :lm (mnmm “'::-:-_:ru’lh L vas uwum‘:.ml::d v
w and var, o s Yo
ICS Remote Control Units Type 23270A, AR COMPRESSOR OADGES, .10 b, . 1n gradcaled Io b, mala su 5. sub-
TS-98AF Voltage Dividers. | .;1;\.... Bln dis. hols Suah panel mig., chronms frunt, with brass unlon. New, bozed.
" 173
AMERICAN AIRCRAFT CAMERAS SXT), Mounird aad wnracunted. 13 gvary to all (Fen (ia. 1o 3in. $la, with shalts
FAIRCHILD Types K24, K22 K20, hunm taleheis, pawie, meinge and washern, ol A ssulul meddl maker'y parel
Ki19B, KITB, Xx8A-B «nd GUN Weight 1ib. Hargain %{-\ 176,
CAMERAS i o recem e ANN-S | [EEEEREN BRI I it ot e s
A 1 v, A.C. 3¢ V. Frede ipaacet.  Bolh 1ens fue
AMERICAN FLIGHT INSTRUMENTS suck a8 Air tpeed, Cllmb, b e o al micl (0 U e i
uel. Temperature, Pressure, Horizon, Turn & Shp Indicators. Many other Bargalng; sand slamned sd¢resead anvelops for lists
FLOW AMPLIFIERS, CONTROL DIRECTIONAL GYROS. elc., ole.
AMER'CAN AmCR‘FT RELAYS by Lesch, Cutler-Hammer, alte MIDLAND ENSTRU NT oo., MOORPOCL CIROLE, BIRMINGHAM, 17
DELCO FUEL PUMP VIOTORS. ete, slc. 1: HAR 308

THEEMPIRE RUBBER SELF-CONFORMING GROMMET

AND SEAL I

The new biind ,rl:}mmv.'. I ‘
Contour ot manwfacture. £ 1)
l The new dosigned grommaot 15T SEAL rLaTR I “1:?:; .ﬁmu;:u.l‘".
2IND 3EAL Contour nt manufcoture Contour whan applied on asseambly b
This grommet provides a thoroughly cflicient scal. Around the panel ‘
T hole the first scal is effected, while 8 good, tight second scal sround the
asT AL pLATE top periphery is set up by tension. In the grommets designed for cable
— a3 1prung intd Potition. entry the internal scal is :pplitd within the conical scction. All sm’;&pm,,‘ m,,;,,‘
. 5 grommets can be fitted to various panel thicknesses—~thus reducing ' e ak angie
Enguire for catalogue section
and detailed particulars. the range.

EMPIRE RUBBER CODMPANY, DUNSTABLE, BEDFORDSHIRE, ENGLAND R3X4
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Z. & 1. AERO SERVICES LTD.

14 South Wharf Road, London, W.2

Telephone : AMBassador 01512 Cables : ZAERO, LONDON
AR.B Approved Stockiss
RETAIL BRANCH: 85 TOTTENHAM COURT ROAD, LONDON, W.|
AN/AMT.Il RADIO SONDE INSULATION TESTERS ARMATURE
TRANSMITTERS EVERSIHED MEXIES | MEGORL INSULATION DROP
TESTEKS. 800 vohe, {0 megihma, ercuesiband, I

Cumnplote Linnicidler draigned o Haosnlt signals I Ut overhaule! and n..ruuu-l T £28 0 TESTERS
nuge of 33400 aejs gy avdle mx<dulsled at 30 Packing apd carmings )'
1o 300 &/a, mwdulslon frequency deproding om ibe KVEKAHXD SEKIEA 3 DRIDOEK nr.oor.n. 9 1 (Ex AM.
cugnitude masacred. M "T vulte, 100 meguhins, with bulisln fLur Jecade rraistance &
1,000 10 § miliibars; Relstive Humsdity 15 to 90%: | Lus and mlo anus of 0lel0-1.0-10:100: selector for o
ire s s gy e Ty i Yo
L pwraiure rlstoaits, acrial and 1 ou g Rei. 56;‘“9)

! msaruring preasura
calibration chart. Transmitier Qircult cousiets of Doulde
Trikase 3A3 wilh one hall ach ax modulating osciliator,
the gbner a8 b bufler, and UMY Triade STud.

PRICE, bracd tww withoul helteriug .

‘e
Weight,

PORAGY .. oonocniiiiiinian
Batery reqiissd |9 VHT and 75V LT,
wilboul beblery: spprods 13 vas.

STANDARD WAVEMETER No.2

Laborsiory Bandard Bveeler cuvering 8

OJWthﬂnﬂxnhﬂ.wuoukulmwmw‘
In barmeonkcs. Uearation of suy Trequency (rum 0.8 Bofu
to 10 mc/a with of 1 Lo 10* £10 ¢/s.; Genariion
of any kcle. from % ke/a t0 IV wc/s. with swcurecy of
108, l)upmd(ndunpumhoﬂlnu\'. Decamis loning.
Mabu opersiiun. PRICE . .. b g

UNIVERSAL IMPEDANCE BRIDGE

(Test Bet Type ITH
' Qeosral Pusposs lmm-lannr Bridge for 1157230 v, 4G
operatin.  Mcamirems ranges o Ioomm
.)Aml 1 prhlw G.Ipl! to 100H. Acrurwcy 1
(oantre of the mage) f0¢ reabstase: and ritatce
0% BYerAge fof lodoclaped, Ojeinilng wrncy

current reading up to SmA. P

maesesanman L3
EVERAHED Iﬂl 1¥8 3 MEOGRK INBULATION
TESTERS LWW0 volta, 20 m-(nauu In lesther

Gisss. Srand oew . ... 248 0 0

Facking and

mmu.l.uomm-uam.m-omm
th £17 10 0

tsf) 1 sarviage .

K\’llsﬂ AERIEA § llm.‘rln {Wee Im-n
500 eolts, in leather ol .

230 eolls, Lo kesthar case
Packing and postage .....

COMMUNICATION RECEIVERS
ALL AYAILABLE ON {1.F. OR OKEDIT TREME
ly overtacked (0 * a0 oew * [erformanoe and
fully guarsabeed hr a1 montha,

RCA ARS8LY .evvvvvniorinnsnnaen, o 289 0
RCA ARB8D oy eppereessys 0
HALLICRAPTER B3 (2810 meia) .. 0

CKAFTEK 8-38 (29-14) me’) 0 0
MARCONL CR-100, €O ke/s-300mein .. £42 0
PUJ4R, 1B Wil cvvsennasionnosaos  H42 0

Flam write for detaila

UHP PORTABLE TRANSMITTER
RECEIVERS RT.IS?/URC-4
Pockal aisa Handie-Talkies. pruvbilng twv-way robee o
keyed ocomumnunkalkon W two crypstal controfisd fre.
Quencess, sas in 113 mr/a band anoibsr i 260 mele.
l-ml. rRICE, mw. '1'.h "nwﬁﬁ‘;“"

- 0 g
I'ukuq aoad r.rrhq- 15

Lo 300 volts for reforming elecirnlyUs oapadd Nean
1 tdieator shd hasdwis for Dalancing.
r unneerd aad fuammatesd ... F30 pp. L)

TF $428/3 MARCONI OSCILLATOR
DETECTOR UNIT

Prequency Kange 100 ke/m o 2 mo/a. th siz bapda
o-a'u.m e 3 u'l‘.:;;. Lhmu:.w&'uauumy B st
1 sl kv unocc tal 0 WY ol bigh
f::“qwnq "“rh Jult vunsiels of separstes Owclitalor
Unita ovrunted o romawe cabliat. RV
ouwul ra>-lulated st F900 ¢/u: Headphota balandng
{mall  iudkatio),
FEICK. fuily o-nhul-\l hnl Mvw ﬁb 0
Packing an casriage .

MARCONI TF-144G SIGNAL
GENERATOR

uw.mn-u-

Vatput 1V,

COMPLETE }-CM BAND TEST
EQUIPMENT

Kauigmen! conelels of: Ti-13 fignal O«-enlormvwln. .
band of 8303 te M3 i nnlp'whllngpu]

il -Il-y‘nh\-m
oo W n"rnp TH-17T Mand| s
Waveguidss and Adaptors (All U8, Swadard Ganges).
Dtalls sl prices oo application,

MARGO NI TF-987/] NOISE GENERATOR

Directly callbricd nolw gererslop for use with mcels

vers i Uve rangs froms [ 10 200 nefa.  Direot calibeaation

w notes aclor vahwd NGSSIFRSY :tel-lb. Ouigrt line
T00. Fower Buptlles BOFE0Y mﬁ& &

RICH  ,.....
Tacking and carmage

VARIACS
Genaral Ekelric = Variac ™ of Bupcrior Kiecirie On
* I'owerrlal™ Yariable Auto-lransiuriners. lupel TNV
Output from 0 Lo T70V, Man Uwrrent § Ampe K,
2RYA New and guanapteed , ., 215 0
Packing 5od carriage ... . terenay 12

POWER UNITS TYPE 24
4.0, Mains Kark Mounted Mn unit provilig an
cutpull of 180 Lo ¥70 rolts H.T, sad 43V A.C. sl 4 mmpe.
Brani mew 22 19
Faiking anl

Pur \esting Mobor apd Generslor Armalares, maz dis
of compnulator approl 4., mai. overald dia Stn:
mAL gtk apprun M. PXICK . £ 10 0
Pasking and carviage ,.,,.. . M o

AUDIO OSCILLATORS
HEWLETYT PACKARD TYPE 100A R-C
OSCILLATOR

Prequency Hasgs 35 o
Boud es. Dwipal L
~
O -
PRICE. ant -+
= dnteed os 428 © 0
Packing asd CRITIALE (. ovvsesrrraarsss 18 o

watl o MOD,

lorticn ke Whan B%.
BSR LO.S%0 AUDIO OSCILLATOR
Frequedey Kange 0-,000 ¢/ja, Mazhnem esiput 08

Fuwer  Bupplos 113V
AL,

Watls ot sWQ). Mriar, Dikersaua Dial
Tuning. l'mr Byppike vV AQ

FXICK, ) aled sod guaraniced £30 0 O
Facking n.rrn‘v res veresenn el 9 0

RECORD'NG MILLIAMMETERS

PATTEKN ‘lhou
PEN BECORDER Mange 8 maA D.C Chart width din.
Chart drive ™0V 40

{3
18-8/1.5 mA. Centre Zom.
Chart whilh 8o, Chart drive 230V AC, 2t din. per misuia
FRICH ereee
Flaase

[
o stexk

MARCONI PRECISION HETERODYNE
WAVEMETER TYPE TRTR)

Range 3 Lo L nc/a, on fudangntals; sxtengible Lo st

leanl 3 /s, by wabg baroetbon.  Acrufecy Letier

than DO06Y,. Uryslal reference oscillator giving chbeck

F-I.nt- every ¥ and 300 ke/a. Maina op-rative.

:cl.r::{ averhauled and (unnnhnl ‘55 0
carriage

0
I iing [

TELEPHONE SWITCHBOARDS

BD:7T1 Amerian @ lwe Hwitchboard. 2 10 8
BD-72 Amerkcun 12-Une Baitchboand ., 10
Uiampieta witd Headpdonos and Chest st Faching

and catriagy ezt

$SPT DOUYBLE GUN ELECTROSTATIC
CATHODE RAY TUBES

Bereen coating gives tdue- mu ahopt persialepcs and
yellow loag p:nhh fce Lraoe,  Aveinge op=ietl ouih e
duivns Viad) 4,000 v, Viadi 2.000 v., Vial) 38u-700 v.
Nt -off nh.nc 43-13.  Benaiivity B3-104 v, D.C p
ach oo and 70-80 w. IRC. urlnchbr"l'
axia llnkr $3v. 08 A

¥ HICH, sew and guarnotecd, ONLY ... £ 0 0O
Pustage and packing ........ PR 3 6

COSSOR MODEL 1049 Mk 1) DOUBLE
BEAM OSCILLOSCOPE

Fuily overbaule! and guarsntacd..... 2180 0 ©

Al avallalie: Oomwr oesiel 33, Krhioe type 13,

Bumont type 241 and Portable High Spoed Owcilloscope

Type TB-3.  Fieam write for delsila

MODULATOR UNITS TYPE BC-4S4E

CATHODE FOLLOWER VALVE
YOLTMETER

Village Range: 1060 micro-
vollsg o 20 vola W
sz Frequeacy
wa to v Keja
Nules  vel: 80 mier-

can slen B nard a2 an AL, Areplifer with a masi:
mum oulput of 10 voita Puwer supplivs 700-230 v,
AQ Mam

PRICR  Liuvsorennnnis £33 0 ©
Packing aod CArTiag® ... c0sess i o0

PLUGS, SOCKETS AND CONNECTORS
1argy amurimeot of Chbboti and pluge and
Bockels ln AN, U0 and U- sries st Asnarican
Muge sl I"as write lor (ull price Bab

i

§

A DO M Bt W A el rated 83 Firge © 178
AC Zjin Bd. JL Weston mundel

and prios list of Delcre

We buy high quality British and U.S. Communication Recelvers, Test Equlpment etc
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For the Flrst Timel
a GIANT new reference work

ENCYCLEPEDIC DICTIONARY OF
ELECTRONICS AND NUCLEAR
ENGINEERING

By Robert i. Sarbacher

You cannot hope to remain
completely up to date without
this  incxhaustible compilation
of modern terms and definitions,
equipments, elements, com-

nents and systems. A quick-
ook-up and you know your
answer, definitely and authori-
tatively. No wonder this
alphabetical work, presented after
twelve years’ preparation, has
established itsclf as the one
essential book for all enginecrs,
physicists and scientists. Price

£8 net
From all booksellers
PITMAN, Parker St., Kingsway,
London, W.C.2

EASY PAYMENT PLAN

The Modern Book Co., 19-23
Praed St, London, W.2, has
arranged a special instalment
plan to cover payment of the
book over one yecar. Write to
them today for a special order
form.

TELEPRINTERS,
PERFORATORS,
REPERFORATORS,
TAPE READERS

Terminaly and V.F. Telegraph multi-
channel units; Tescing Equipment Tale-
phone Carriers and Repeuters; Signalling
Rectifiers and Relays, Transtormers,
Transmit and Receive Filters; Repeating
and Retardation Coils; Racks, Relay
Bases, Unigelectors, Remote Conwol
Transmetters, EBritsh, American and
German Equipment.

BATEY & CO., GAIETY WORKS,

Akeman Strect, Tring, Herts.
Tel.1 TRING 218} and 210

<

THE <« Dust Bug”

AUTOMATIC GRAMCPAONE RECORD CLEANER

FATEXT Se nlr.ml

The finest method
for cleaning records

Already over 200,000 enthusiastic users |

Price reduced to 17/8 (plus 6/10 jurchase tax

from pour loco! decler or
CECIL E. WATTS LTD.

Consnitont and Bnginsey (Nsund Froer ding en i Reproduction
Darby House, SUNBURY-on-THAMES. MiDDX |

WiReELESS WORLD

High Quality.
Attractive Price.
Easy to Handle

TRANSISTOR
TAPE RECORDER

"* MEMOTAPE ™

Minlature in Size.
Praclse in Mechanism.

Fronshitor ¢ 3
Dimension s 7°(w)x4'[,°(D) x
2'(,%(n)
Tope Tramport, 1',7 & 3% per vec.
Recordin
Lo mqim” 250 ¢fs~3000 ¢fs
Recording s Double trock on 3inch

tape for totol 120 min.
Source ¢ Built-ln  bolteries Eve-
roady 915 X8 pes

Accesrories Moving ¢oil mkraphone
Eorphone
Speaker box with
omplifier
Pedal wwich

Corrying leather cose

TOYO TRADING
CO., LTD.

P. O BOX

NO. $99 CENTRAL TOKYO JAPAN
NO, 2, I-CHOME, HONGOKU-CHO,
NIHONBASHI, CHUO-KU TOKYOD
CABLE ADDRESS

" SHININGEAST *° YOKYO JAPAN

Catciogue on Request

MARCH, 1960

PORTLAND ELECTRONICS

TEST EQUIPMENT

CGEUSTAL CALIBRATOR. FURZEALILL NO. 7.
MK L. Uattery operaied giving barmomies up lo
N majs al 1 mea, 100 kefa or 10 ke titenals
AD exire pFage wrving s & modulslor or detector
eiatiea Lolh trensmilers 4DA Peowuivery Lo be cutie
hrated Crystal freguency | men, @ valves  Suppled
braodd new in Wransit casr Wilh sparc valves and
aceumul slar £3171 8.

OUTPUT METER AY S01. A molern St arale
:?-trurml emv:ng ’l’uw lo ll\\ la.dl n il aRges.

hi 1k

2.3 to K rhona Ilunmrml nuuu-l troni punu fun
-ml sonled Hie cast caw. A mew now E1D0C

i‘ltc“loi VOLY METERY. Fibwtl bigh Vl-k

moving odl, mitvef male Yoitionslers e.d.
w volta ¢ U.2%. ln Aret ciaas cvm-lithon. completa
wild beathor came aml chacked for sccurecy befure
deaputeh The reastanes of each fueter is |ndnm
M rhed ared the reuge coukd easlly e ex g
£7/5/- each.

CONSTRUCTORS BARGAINS
POWER PACKS. Iupul I(0-BW-TR-10 v. ) epa
wr 13 v. D.C. OUTFUTS 200 v, 40 ruja asud 2,100 o,
H) m/a. ot pusitivey and ona pegative (o rarth.
Tnit 1s BRAND SEW aod contabu & whle sesirtment
of wrcful powefr cutnpopants Wclshing §"%awl, 20 v,
|un-r mv'--v-. 2 chuliem, $ 100 v, bibigy rectidfieny
amd 1 23 ¥, } ¥ave mrlal eila Abw & d-poie clo
haavy duly rotary awitch with stver contacts. sy dhock
fusna, several snall cunjusrnts ammi 8 podted douabis
acrerged malig trAnormer as ddvefiard previously
al 128 (onlpul from vibtetor winding 34 v, GT.
B amps) Les ballast lampe and vibrator tet with
fall deials of input and oulpul cvunecthoms, ste. A
wal sy st 2770 ench
CONDENSERS, TAC. Tubular ™ Metalpack ™ 0.0
80U v, Brand be doa
PRECISION I'OT?STI Colyern 30 Kk
din. eua Gorvectsd with centre tap.  Umiy slighily
urd s exocptional vralue st 16/- each. Jdeal b

bruiges, ete.

BUC SEW ITEMS, Valves K79, 804 30- 43150,

:ye 3Ad, Q-1 ORNY, Ble, C.H.Ts CIL PO/
P17, LBJ~ each. Weatite LF.T.8 443 ke/s., uo X

earbon, 113, 'J!ln v
armatare, very powesful pull, Jio. stroke. 8/8 sach.
All priom Inclunde poet and packing. Terma CW.0,

20 PORTLAND PLACE,
STALYBRIDGE, CHESHIRE

METER
REPAIRS

All makes of Single and

Multl-range Instrumants repalred and
recalibrated.

% Prompt Sarvice

% Al work guoronteed

% Priority for urgent orders.
Compaetitive prices lor repairs to all types of
Instruments. Contraces a specialicy.

New meters supplied from stock (27 1o 47)
and complete equipment manufottufed (o
pecification.

Cail, write or phone for details to:

E.LR. INSTRUMENTS LIMITED
329 Kilburn Lane, London, W.8 Tel: LAD 4148

LONDON, W.1.

Two NEW Tems

AT WEBB'S RADIO

|[Famous USA o TmigME?

*
NATIONAL ¢ Which 0 wcll
. . e sclves most prob-
Communications  _  lems Inherent in
Receiversinstock o Blc-up arm
L ]
pEg P"‘." e Mode) "300%""
3
this Isiue @ QsLiLi

WEBB'S RADIO

14 Soho Street, Oxlord Street,
Talsphone GERrard 2089

E
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Wireless World Classified Advertisements

Rils %= for £ lloes o¢ Jam 8nd &M Bor every sddiional
Goaz or pary \Dersol average Noes 8 worde Bon Numbenn
£ words plua |~ (Addres replios: Bor 0400 000 “"Wirelems
World* Dorsel Houm, Slamtord fL, Losdon, K1) Trede
Duccun! detsiis avallshis oo Spphcaiion. Press Day Asell
190 lsame, Tharsday, Mared Irl 1960, Xo responsibiify
accepted lor errora.

WARNING

Recders are warned that Covernment surpha
components and valves wiich may be offered
for 1ofe through our disployed or clossified
umns ¢arry o manufocturers’ guarantee}
Mary of these jtems will have been designed
for special purposes making them unsuitoble
for crvilion ure, or many have detesioroted o5 a
resull of the conditions under which they have
been itored. We cannel undericke to deal with
any complamnti regording omy such ltems pure
thased.

NECW RECEIVERS & AMPLIFIERS

MJ?\: sterso chawuls, 6w autwt ]
kers: only £20.—Bel Sound Prmi‘h

ytough Yard, N.19.

RECEIVEHS AND AMPLIFIERS

SURPLUS AND S5ECONDHAND

HALL:C‘RAF\TR BX16 receiver, In good con-

lllxl

ditlon, selling dumestic reasons, 11 g

valves; £25.—Box 7116. [
RO Raa. b, ARSI, CRI0O. DRT-&M

0208, 8640, stc.. ctc., In stock. —R, T.
[, Service. Ashville Old Hall. Aahville Rd
London, E.i1, uy. na.s 10053
R salet Two agund nl eunuu
Amplifters, valls, u aou to nput
25 o1 ohl:u oul ut pcd-no:

Wlm:
or 160, oulput watts, both
mounted in cablnel; each a n.o.—b(rﬂ:mr

Beigrade Thealre, Coventry. 8954
RECEIVERS AND AMPLIFIERS WANTEO

ANTED, acountical V.H.P. tuner unit—

Davies, Windinr House, Shreasdgry.

8954
LOUDSPEAK(RS—JURDLUS AND ¢
re-enitrant louds

Ht.\vv duty,
h lne trans. capable

com lote with mounlln
nat putlnr
afuvee,””

T3 13 ohm
walts uulpu(
Irame, brand new

s urnm —Pratt,
zul. Tel. Stac 32&958

NEW TEST EQUIPMENTY
BRAND new sluml :-nentor:. T8155C, 2.700
to 3.400me/s; ¢ [requency metels,
BC221, TA174 ‘rsusA 2Chess to luu.mc <2
receiver-indicalors, APNG, FPSMS; Sim
hertond

nultimeters.—Wright, 44, Nepa! Are
Manchesten,
TESY EQUIFMEN?—SURPLUS AND
SECONDHAND
1035;

Nuzing,

%oa osclllot'l ph

Ave.,
hml'u Sl
MLOG!R tmullllon testers, unused, 500 volt,

mmum pressure, Evershed & Vige
gea.—-u H. Brsdiord, Lid. I(l;&;a

£45 omn.o=—
Easex. [a‘:'rl.

roles;
ey, hll’l
RUSED Parkinson Cowan D.C. check
far  dis . frustrated esporl, availahble
.Q., 9591, QGreen Lo:[\don

cheaply.—B.
N.A.
LLIOTT portable Iaborstery, reffecting watt-
meter, dynamometer Sype, . ACCUTACY
w .: PP mAx lao volta or 8 watts,

ditioa:
c:ummnov dynamomets: riable ntuncur.

volu or ‘.'go nzu £18.
ONWOOD U’u!:.‘r? NY, a8, %
el Grove, aw I

IONAL cenznnum. ostliloscopes,  output
etlerd, Whve voilmeters, [reque melars,
tulti-tange meters. eu elo.. In stock.=—R. T.

meters

1 amp.

& 1. Bervice, Ashville Ol¢ Hall, Ashrilie Rd.
locdon, E.11, Ley. 4908 (00%6
IRMEC Talﬂ type 877 for sale. only
ontt. sbsolutely a3 new, no uom nﬂer
also Taylor valve tester und
D. ~Rudlovision lce S'l uun agg
Hoddesdon, Herts, Tek
R wle. 50 \tullud t:l,]h sp«:d sutomalic
valve testers, cach

ntu complete %
5 to 800 test cardp In seTles uld in mietal ugln
pels; lhese machliies are standar
have come fran a vernment factory lnd
were ardered for a discontinued Gorernmmt
ob some 3re new gnd nomn are sl

prox. cost from 2nilard £120 eac

cam #le with ca cal .!5 ncn,
E. m"k x:n.-an ln
n ('H td,. Tridaie Bt §m
fehester, 8. Y ﬁw
H 0.
NEW COMPONENTS

STAL microphone Inserta with
(Coumonm \nc )

tlomd high output.

arantes] newy made and Losed. 18/6 post
ree. —Radlo.Alds, Ltd., Dep:, W.29, mgn
Btreet, ‘Watford, IHerts, (0213

When you buy

Wlé/j@
High Fidelity

Output Transformers

< « YOu are buylag & product bagked by con.
viderable technical retources, with an uprivalied
reputation amongst Hi-Fi enthuriants,  Many
Partridge Transiormer Types have Been specified
as 1aitakle for designs by leading audlo cagincers
snd sutharitfes, Some examples are INustrated.

-~
P5i01
:u"::ﬂd 10-wace
P4ci4 mplfier, s
Digtriduted Load. ' Fesc 95/
*'C” Core Contruc.
tion. Price

98/6

TDS874
|

Steeco Amplifier.
P&O7S Frice
gaxun#':ll $watt

mplier, 36’_

Price

P413),
P43l

Multard Stereo
(7 witts per Channel)

0 | 52[6
UNDOUBTEDLY

THE BEST
but cost no more!

All Partridge Tnmfotmn are avaflable for
immediate dclivery. you have any difficulry,
post the coupon for i ustrated brochure and
name of your stockise

Partridge Transformers Ltd.
Rocbuck Road, Chesslngton, Surrey
Pleore 1end to cddress below name ond ad- I

dress of my naarest Partridge 1tackist. Alin
I fiterature on stondard range of tronsformern

Mullard 10-waet
Amplifier. 6
Price

NEME cannsrviaee

Saieeanberkenrens ...,........,...........I

ey T R TTRNTT U R PPR)

U.S.A. Represeniativd: M. SWEDGAL
258 Broadway, New %’-’5'48} NY. Telr WOrth

MEW

MAZING walye:
converters, ol

COMPONENTS

Phiicu shortwave Car Radio
ln-lls £10, to Ot any exlsg-

ing ¢éar redio an extras wavebanda
16-19-28-31.49-metre blndl also  stands
broadcast, 612 volls, compact under dash

mounuxn chromium control panel with 6 press
buttons. complete alt mun;- and Instructions.
;un, Atted; 458/-, free; esch h\.\‘lumcnl

rand few with Mull d njvu,—Tomll.m 127,
Brockley Rise, rorut Hill. BE 23, 1a878
COMPDNENYI—IUHPLUS AND
ECOND-MAN

ALVES. ncw lnd used, lmm 18 each. sl
guanbteed, all U cormponents cheap.
.adm. telerision books, ree,—Ilamilton

Asts
Radio, 257 Sediewombe Rd., N.. Hasiungs. (0212

EMOVAL sale! Due {0 early demclition of
existing pnmhﬂ ::;d’ shortly be moving.

Our stocks must 1f poasible call
and select your bnmlu

out many postsl customers Te hn' put

apectsl rcely, these conatst of rox.

U o 3
g worth of Oew components for onl, Jndp
3/- p.p. and cohslait of resistors, condensers,
telays, volume controls. switches, colls,

formera. plun and tockru and many ochtr
wseful parts; miss one of these
umh ZJ/- u ”'af"" and p‘clln&
altons wtnlau 43 and 4
smn,m St Wolnrh-mpto
NOTE Our new address sl be 19, ur%g
B'... Woiverhampton, Stafls.
AOSLIPB at iow prices. !ull’ uamntesd,
In Recelver %, &16
S(ktl. uhused, cafh 1o llll. 55/ Pou 1;
lazge stocks o1 Lhesc and olher types.—-P, B,
Crawshay, 91, Pixmore Wwag. tchworth,
| Merts. Te' 185) (o087
R!AKH\O hundndn of TV! for lpuu all
B makes; LOPTs fro scan colls from
17/6; nlvu from !./6' mud' also Ilm SLocks
TV components: send requifements for

new
meduu- quote and our new lua.—T 08,
, Brockley Cross, 5.E4. Tid, SJSII.

NEW GRAMOPHDNE AND SCUND
EQUIPMENT
TM'! recorders. Perrocnph vortexion,
Brenell, Tel-tunlen Truvol, Heflecto-
!’_I'Ign. and M.8.8
decks; Wenrite Brenell, Truvox. Brad-

matic, Dulelv-ﬂlnlni Amplifiers and  tuners:
Leak, Quad tron nnd Dulcit
Micropoues:  Reslo,” ustraphone., Phillps.

Accs, Oramplan. etc. A se and acOMSOr e,
Audlo service deparumeni and recording studio
HiRE acilities available,
LAMB Record Company, Ltd, 95 Liver-
pool Rd.., Liverpool, 23, Orrat Crosby 4012,

INE.-VOX @lwe recording mechantsms
L.P. or itandard operation from 30gns.—
ns.: Also complele Lape-dlac or direct chan-

for

nels from hs.-112gns.
DEMONSTR 10\8 c.:n be arrab in Lon.
don.—Por full detalls write Lo T.8. Ltd.
‘* Coplow Paek pd., Bmunton, N. Devon.
Callers by nppoln(menl oaly. (o210
LABQOW =Recorders bought, sold. ex-
ohanged, camerns. etc., exchanged lor
recorders, of vice veran.—V Morsis. 306,
Aml- st.. Otasgow, ©.2. fo201
ROICA “_ RECORDING STUDIOS (Est.

1949)—PFo:r the better €last tape recorders

for lndlugy reaes L must¢ And privale use;
Perrogreph. Breneil, #tc.; wmol.!u recor:

gpw;“lmmlitlorh!nd#ﬂn Pe

e Afanchester

Direcwar, Thurlow Bmith. AR:!.

CRAAMOPHONE AND BOUND E
SURPLUS AND BEQOMD!

ULCT Hartl
D m.mu‘ulll;? &

Dmc cutter !! 8.8,
Denmack B¢

UIPM ENT—
ND

deck. latest nnnexmnu
—Tell Ora. 2351 (896]

complete. nmpllne 11'
6

- Lonfop, W.C.2. Tem.
purchasel—1. aoou A u-“i'o en l..

lpoor.l on
g‘ /8: send lor con-
pler Ist ol ur um including America.
Au ln ne 5P, M) nndsn.lé of nnr .ln’

=B &
o 2. mf"m Court Rd.. :.andon. {N

FOR
SALE AND WANTED
AQVERTISEMENT FORM
TURN TO
PAGE Ne. 189
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EXCLUSIVE OFFERS

# Tryton Latetew Ladder Towers, 800, high £60 0
* GSTL P4in d1a Ktee! Tubular Mams. 230 0
% R.201 Tripis Diversily Roasivers . 12 0
% Penesii TETA  Astomstle Yollare
Regulators £35 0
% T=113l Trassmilier ' £3%5 0
v Creed 8H Tape Prinlers, sew 25 o
% Th. R.CA. Cadinels tw [9i0. pancie 212 10
W Wealingdoum I0RY, |00 mA. Cedimel
RectiBers raradhe lrom XV, . £7% 0
t!ﬂ\ l-uunomn Pirmoid  Tripod &
* Alm.c | Aerial An-n .8 .0
& AN-3 TRA-I 230-witl Acplifiers . £ 0
W RA-S7 Taliype Roctiten | £7 10
% RECG-10 Toletype RactiBers Far £12 10
% ANFND-]1 Pawn .., . £30 0O
% Marcons ¥, P, Bridges. E20 O
W I4DX Terminald..ccourarriaraaras s o
% BD-0t Bwitchdoards ... o ve oot BRSO
% DPO-84 Dirsctoe Fladers . £27 ©
% TC Tramacitters, 400 walis ... ...c...  £30 O
W LZ (B0-187T Kignal Geoerslons ...... £78 0
% RCA Seloment Vagi Arvars, 420 Mels . 0 o
% TSh. Plywood Basts, $in. dha. £35 0
# RCA E5-wau Projector Speakers ...... [£14 O
% RCA Twia Channel Broadcasting Coatrol £185 0
% BT Power Uuik, 3000 v. & CA. Mcutdckd  £25 0
or Stendard Busines Mashines, Vilen type
Tape Bevorndeqw 3° Laps . £250 0
d 1fa, Bow| Dedk lasuldlory ...cevsire £ 0
o Weotes Curtent Treasformen, 8¢ 1o
amgerrs . e R )
W Dytalron Nockar Bcakems and Power
Tmsta, carbriary £25 0
% Westers Eecirie Twis Clomnt VP,
Ricrers wHh rub-cyole {60 O
% EH.T. Power Sapply, .300 V. 3.3 mu-
in cubichrs . £280 0
 EBL I‘o'ﬂ Barsly, Im v. B ll!IP\
in calbdcte 1]
W Werecn  Elecirie Rllh 'hnlm
Termiral o reeeetes 075 0
o Arvtroa Alraes!t ystarms 'hﬂon Gerewe KT N0
¢ 3ol 8 kW, Cocstent Voltars Trans
lormen . vrvecesrr 216 0
ABRIAL EQUIFNMEYT. Wiips, Beams and Micre-
wave. ll‘uh- anrd Masts up bn [BNWL, 70 Jdiferent {¥por
in stocl

RECEIVERS frum 15 Keh to 630 Mew, 40 inde
svalahle.

TRANSHITTERY, 3¢ Lypes, Mubdle ol Axed up to
7 olownila

CABINETS and RACKS. American and [trithh open
and closed, 30 pallerns from 20 to OTL

POWFR SUPFLIES, Ovee 100 varieties civing up o
20,000 voits frems standard anid off standard wpuls.
THANSPORMERS. 300 paiterns in slogk of all sises
to 13 xVA lar power arml 3 W Jor Radio. Awdio and
Moduiatinn ap 16 3 AW eim, iiets svailatde.
TELEGRAPT ard T!I.ZPHO\H: APPARATUN of ol
Kirvde incivnda atal Perfrniare inr Morm.
b 8 or 7 uni, AI-nTnuanI:u:nM Cunverters aad
Carrier and Charwelling mnipmel, Pitere, Ripwalers
and Powve emgpbies (ur all ibe above in HHleb aod
Anosremn vorekns.

40.page List of over 1,000 Hems ia siock svalable
— kowp one by you.

RELAYS and CHOKES, 12 tone of Amerivan -y
Just Arttyede—g pleasurs (0 weg and look al—eak [
apecil Bt —cibere 1o dlorh mcheds Minlatare, Puler
ter! J'ost Offior. alrcralt. Cobtrol ad1 BRafiing Relayn.
Cholea. open aml polisd, vary from ong el ou
matal W 1e0-awp. power iypas—tist svallabie
FNOCLEAKR CEAR —ioxiundes  Bcalers.  Cooniern.
Bagisters, Raleruetars, Dmiinelers, Probes Munitors,
e Bymcial list o8 regiest.

TIST EQUIPRENT, MO Jifferenl llemd of Nritish
and Amerian lest gear and baodrels of (ypas of
Maters avnilatie

We bave & lares qaaatily of “*bia and pucesr”’' we
ARt (et —piease a2ad W8 yous rejuirements &4
we cap piobably alp—all saguires szawersd

P. HARRIS
ORGANFORD - DORSET

WRITBOWRYE 65041

| TYAPE RECORDING. ETC,

ENDEZYOUS RECORDS offer compre,
slve 78/1.1‘ tape Lo disc recordin hcllmn
Het 9. Blackiniars t., Man-
chester, 5. 15829
APE to dlse recording: Mlermoon LP lmm
2i/6. 19 r.p.m. from 11/-, s
40 hour urvme 'h‘ -e. for com‘prehemlv. luuti
* Deroy * und Tyice

.“n? Place, Mou Delph Lane, A\{hlon. Orm-

Lancs,” Aughton Green 310 (8931
'I‘ E/DISC/TAPE transfer editing. copying:
u uality and durabllity matler tespeciaily
s [rom your precicus (apes)., consult
Brlnuunu dest ‘transfer service: every new
tape recon u |-l suxpliod rlth & 2-year service
UArARLee merican, Belglan, German
pea .nusble at aomrmm nd
News Productions, 10, Cli London, W.1,
Reg, 2745, {0192
VALYES
ALVE cartons by return at Reed prices:

sepd 1/+ for 8il samples and list,—J, &
A.. Boxmalkers, 7%, Godwin 8t, Bruil‘oli'gwlz.

RICLM\!ED valves, tested and perfect; Liuge
tocks. modern and obaolete; all one nrlc:,

/= plus 64 postage ¢ach; delln
wls, 46, Woodford Ave, l!bﬂ llfords
sex.

VALYES WANTED

EW walves wanted, any &runuty. best cash
price By retu —Stan Willelts. 43, sﬂa:

Lane, West Bromwich, Staffs. Tel. Wes.
(8547
AI.L types of valves B u.h or Amertlcan.
transmiiting and recely! kKeenest cash
vrlc- p.ud hnl have ofter t—Write

call low . Diana Place, Zuston
P.a NW.1, 'l'el Rusten 1636-7. 18493

WANTED, EXCHANCE, ETC,

NOOFmCOPE(B (infra-red talesconels)
wanted—~\Write K. Bproull, 23, Parkhill Rd.

tondon, N.W.A 18924
A PROMPT cash offer for your surplus brand
new valved. H;nnn. onponetits, test
Instruments, @e.—RHB, 155, Swan Arcade,
radford, 1. (0190

ANTED, all ljm of :ommuntenuoru r:‘;

tetvers and test pt.—Detalls
R, W J Bervice, Ashvl lc Old Halil, Ashvulo
Rd.. London, E 11, ley 4966. (0163

RGENTLY wanted. manuals or (nstruction
, data, etc.. on American or Britlh
Army, Navy or Alr Porce radio and electsical
equipment. —Harrls, %3, Wardour 6&t., W.)
Oerrard
ANTED. good quclltl mmmnnlntlon RYB
tape recorders. tesl equipment, domestlc
radlos, record plny T, Impllﬂ!rl nlm com-
ponm‘l. efe. B ———Cdl. lcrd or
o Gor. 4638, muen Rldlo s, n&gc
ourt, Lelcester fSquare, W.C.2.
P OMPT cash for the purchue of surplus
stocks of televislons, tapa recorders. ra ma.
amplifiers snd domestlc eh:ctﬂn.} &D“ et
un -

of evel ducrl tlen, substan

able. —Hpears, 14, \hlon! o, Shudchlu. Man-

ehe.nl:r Denmﬂ:u brs lices). Bankers:
(0216

REPAIRS AND SERVICE
BOULTOH'B OF BRADFORD.

LOUDSBPEAKFER, preasure unit, and mi¢erophine

rcplirl h cons mssemblies and field coils
in um:nl sarvice and satisfactlon guaranteed
—D. d., Brade

fioulton, 133, ‘Thornton
ford, 1 Tel. 23438, [LIL

MA:K;S transformars sound to any ipecifica:

MOTOR rewiads and complets overhauls! first.
clany uurkmm:hl lully Lunum

PAl, ELECT 8 td,, Potiers Bldys.,
Warser Oau. Notl Bt 1917, el
54894, 10118

ihe manufecture of Lrans.
(ly or In guantitles to sny
sll work guaraniced for |

LADBROK! Rewind Berv: Lid., 820a.
‘l’l”l"‘-m' Rd., Londco, N.W. 10 " Tel. Ladbrore

E unda

RANSPORMERS o any lﬂnlhn
Singles. rewinds, amali or lnr ¢ batches
quick and effictent |7rviu compet tive prices,

estimates return o {e
MESSRS8. Newmen & Son, QOrove Crescent.
South Wosdlord. E.13. (0330

TRAHerR‘-IEM .—8uppliers 0  B.B.O..
J.T.A., amd udlnl radio manufacturers
-ln.le or long runs rom t dellnry, home and

rt rewinds to
fl { hSPORIllEB). Lid.. Shirle:
Solibull, Warwicks. Tel. Bhl. 32183, [0

SPIAKBR repairs. canes fitted flalda and

clock colls wound, gusranteed satlsfaction,

prompl st vice. -—l. 8. Repalr Bervices, Pludln
hfora, Kent.

MISCELLANEOUS

Ml'."l'ALWOR.K all types cabliets. chassls,
} Four own specification,
apu:llr nvnn-b:e o1 um;tl nilling and eape

ltnn é’ o 1in. bar.
ILP(n'l‘ METAL -VORKB
i St.. Loughborough.

Lid.. Chapman
fazoe |

Eggulsr Size 1 Carton v now @
3 specifications:

53 . of 18 nv'o?o!t.of 16
LW, Of 14 W 1.
s}~ cuch .-ub»cﬂ) .

L J

@ Contains 19 ft. of 18 s.w.g. 60f40

° wound oa & reel or, for
soldering printed circuits, 40 fr.fof

23 Lwg. 60;40 slloy also wound

@ onsreel. 3/6 cach (subject)

Contains fr.
Multicore s»COfG So
‘or aboul 200 average joints. T

l.fd“ Bnm o
.

ow price ensures 8 quick Ium-.
L ]
®

over. .

Tape Solder Card

A resl tinflead solder-containing
cores o! Flux. Needs no
toldering jron or extts  flux. ¥
Sulﬁnmll solder for 100 average
ts. 1)~

Bib Wire Stripper and Cutter

= This effcient tool strips insulation,

sz wires clesndly snd splits

[ ]
®
J plmtc ewin fex, It is nd,uluble o

to most wire thicknesses. 3/6 cach ¢
(subject). pd

[

Bib Recording Tape Splicer

')

P Recording enth can cffect ¢ .
sble tape cconomics with this |plw
[ ] l} makes the ncnl:r-u: jointing
ol upe so simple
: quick !hnl.ben:crz
can u
® lslrench {subject),

® Send uampdd addressed mt Ior
® copy of foldwr " Hew b&u
Recordingt™’,

See also MULTICOKE
adverfisement on back corer
1{' you have sy difficmity obraini

os¢ Giams, they il be semt poss

M LTICORE SOLDERS LIMITED,
EMEL HEMPSTEAD, HERTS

i, -
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t NEW 1960 EDITION

WORLD RADIO
HANDBOOK

E

E

for listeners
Postage /-
by O. L. Johansen

1576

PRINTED CIRCUITS. By M. Moses 2V
Postage 1),

TRANSISTOR AF, AMPLIFIERS. By
D. D. Jores and R, A. Hilbourne, 21/,
Poscaga /-

THE PRACTICAL Hi-Fi HANDBOOK.
By G. ). King, 15/-. Postags |6,

SEMI-CONDUCTORS. 8y R, A, Smith.
45/-. Postage 6.

TELE - COMMUNICATIONS
CIPLES. ({in MK.S. Units),
Renton, 45/-. Posuage 3-.

PRINCIPLES OF FREQUENCY MODU-
LIATION. By B, S, Camias. 21j-, Postage
-

T.¥Y. FAULY FINDING a Dsta Pub.. §/-.
Postsge 64,

VADE-MECUM. T.V, AND
TUBES. 1959 «d, by P, H, 8rans.
Postage 16,

RADIO VALVE DATA #th Ed. complied
by ' W.W." §f-, Postage 94.

if-.

NEW 1960 CATALOGUE,
THE MODERN BOOK €O.
BRITAIN'S LARGEST STOCKISTS
of Britisth and Amarican Tachnical Books
19-23 PRAED STREET,
LONDON, W.a.

Phone ; PADdington 4185,
Open & doys 9-6 p.m.

PRIN-
By R. E.

SPECIAL
..

HIGH GRADE TEST
EQUIPMENT

LESLIE DIXON & CO. hove
pleasure In announcing that they
have purchased the complete
stock of High Grade Test Equip-
ment from MATFIELD INSTRU-
MENTS LTD. All ltems have
been rebullt and calibrated In
the Hotfieid Laboratorles and o
selection Is offered below —

EQUIPMENT BY MARCONI
INSTRUMENTS LTD,

Q Metar, Type TFE.I29G; S0 Kefs to 50
Mcjs.

Q Metor, Type TF.866A1 IS Mc/s co 170
Mg/s,

Output Meter, Type TF,140; S mW. 108
watts,

Signal Generator, Type TF.7628;
Mc/s to 600 Mafs.

Baat Frequency Osciltator, Type TF 195/
4; 50 ¢/3 10 150 Kcfs, Complete with

00

Rlter, attenuator | 4V¥ to I volt, Mam.
output: 2 watts into 50 ohms,
Universal (mpsdince Bridgo, type

Write for complete liat, now ready

LESLIE DIXON & CO.

Dept. A
114 Queanstown Road,
Londen, S.W.8

Battersea,
MAC 2159

| MISCELLANEOUS
AN&;EI‘!RS 4in dial, A.C. switchboar
?.1 lwox 100 indiv| du Iy

ernted, new, ‘zopically pecked /-e of oder
for lot: ¢ mikes, m 000 new
lnserts, ta. or lot at g lnm
mators, L, 111 M'. v with gea
movement, 11[6 ea. or lot at 10/-; moat Lypes
of ex-Govt. gptical rqulpmmt avallable in
L\muly. leare  state  requirements.—H., W,

glish, 485, Rayleigh Rd.. Hutlon, Brentwood.
asex, (0828

AQENCIES WANTED

'HE SENTINEL BURGLAR ALARM Co., Ltd.,
will be ulabu!hlnthlﬂ agency In the Man-
cheater area for bdboth the Lnatallation snd
maintenance of the wide mnge of burglar elarm
tquipment manufactured; established firms mre
lmln-d lo lp‘%r for particulars and only those
prepsred to provldo a day

md nlum ma\nunance wrvice will be con-
sidered. —For further detalls write 7 he salea
\hm;er Sentlnel Burglar Alarm Co., Ltd
» The Brosdway, London. E.IS. 18920

CAPADITY AVAILABLE

LECTRONICS enrmnn to the {Industry I
Production with (005 ins loB.
RADIO-AIDS, Ltd.. 29, Market Strect,

wWat-

ford (35%8), Herta (o214
LECTRONIC Lag boards, wiring and assembly
prototypes and smali rups —Eleciro-Sound
Yystema, 3, Weybourne Rd., Weybourne, Parn.
ham, Burrey. {8922

EL!C‘!’RONIO membly. coll  winding  and
Prodi S thoioh Yoo o,

ucts, arfhorou, ar . .19,
o sora, Boroueh neeR. joats

BITUATIONS YACANT
ENOINE!RS‘ Career opportunitles In U.B.A.

ENGINEERS with uperunu In radar, simu-
Istors, (ralners or communication, sre Invited
W0 submit thelr rrsumu for consideration.
Company president will be lo London in May
Lo Interview .ppslf.ntl. Please addreas: Prest-
dent, Transdyne r -15. Albe
Albertson, New York. A,

Loms NEWMARK Lw have (he foliowing

vacancies at their d-n'lopmm laborstories

at New Addingtos. Croydon

AN enginter or asslatant euclneer with H.NO

or utvalent, anhd experience In the ll.lhl

electrical. electronics, electro-mechanical

or alrcrafl eleetrical to work on lhe

development installation and fight test of

agtomalie pllots for hellcopters.

AN engineer or assistant engineer, with a

dtrrec or HLN.C. 1n light elecirical or miechan!-
engineering and relcvant expetience, for

ﬂmun and develspment work on amall mech.
Lms and electro-mechanical dev

PENSION scheme. Apply in_writing, ;mu

full mnku:nu to Personnel OMcer, Louls New-

mark. L Prefect Works, Purley way, Croy-

donl, Surr-y. [0333

ALKS Represenitative r for Industrial
electzonic Arm situsted In the West Rldlni
of Yorkshire.—Apply Box osm.. 1893

ART-TIME electronle engincers for L.P, disc
cutting. instsllstion work. technical advis-
ing. wanted in London.—Box 6677, for1

ART-TIME advertisi and office manager
required by London hi-fi denlers; age im-
material; experience important.—Box “T?bln
XPERIENCED radio and telavision engineer
required: good wages and position to man
willing to live In Lhe country.—Qarlicka, Lid
Northallerion, Yorka. I

NIOR sound engineer m‘uma for Imullln:
and  maintenance of and 35m
¢inema sound and projtcu?n rqulamenl’ !ull

particulary and salary required.—Box
8933

KELXVISION bench and field englneers re-
quired st all times for vacancies maost
paris of the Britlsh Isles; permanent tlons

with hi hnl ujam.\ plus bonus for aultable
spplican week —Box 1757, [o2%1
TANNOY PRODUC'N Lid,, sound squipment

deslgners and Q'l;ln«rl. require profotype
wiremen, ound knowledge and Blr'r
rioua n{nrlrnee emmlal ——-Agpﬁ nnno,
dycts, Ltd,, Norwood R4., S

ADIO Servking Dept. Manager re ulrrd lor
R Ceylon 10 take eharac of about 20 l?xal tech-

nlclsnl Yuunl 1 mal referred. Qood pay
and sllaw, wurlu 'Grf( details previous
wxperience: l. Rigold

rzlmnrm
OIE Broad 8t Landon.’ {eosi

EI.BC!'RONICS engincer m‘u!n'd for work an
acrial, smpliner lnd development:
minimum qualifications H.N.C.. age below

Appnuuom |uung age, quluncauom experi-

ence and '1 L sodie indication L \-lu{r
expected. to the Sccretnry, Belllnz“ e, Ll
Qreat Cambdridge Rd., Enfleld, tddlese 7854

RADIO Tecnnxclnn: required By International

. fOT cversesas service. Perma-
nent and pcnilon.lblo posts. Normally tax-free.
}ncluﬂve salary th local currency warying with
ocation, and addiilons! marrisge and child
differentials. T.K. leave, free aiy pasomyzes and
insurance. Kit allowanre. Qualified candidales
o whom rep les will be sent wrilerlo Personnel
Officer, 40, Park Ft, W.1, 026

Qrms
|A10 Mk It Amplifier and
Control Unit £32.0.0.

The A.10 Mk, II is csiablished in lhe

topmost rank of high-fidclity am
fiers. Generous in design and fic blc
in conu-ol it provides the Ideal basis

for a “Elcle high-fidelity system.

er (£21/10/-) and Control
Uult El 10/-} are avallable separatcly
and if & stereo system s required two

amplifiers should be uscd with our
PCU27 stereo pre-amplifier (£26/10]=).

FM61 VHF TUNER 20 GNS.

?

A sensltive high- ﬂdelity tuncr, de-
signed to match the A.10 Mk I
Amplifier and Coatrel Unit In slzc.
style and performance but which can
also be used with any amplifier, radio
receiver or tape rccorder. The A.10
MKk, II provides power supplics for the
FMé6], but a scparatc power pack
[¢E2/19)6) is avallable, if requircd.

RF 125T TUNER £29.14.4.

A rellable high performance tuner
with medium, long and three shore
wavebands. l"llgh gain RF stage and
two JF stages. Covtrlggz 13-37.5
metres, 30-90, $5-250, 200-55¢ and

600-2,000.

Post this coupon or write for dexcripifve literature
or call ac our Hollotway ghowroon for full dem-

eneration  Open 9-8 weekdays, 9-5 Sais

| Name

IADDRESS

A . WMAT
| ARMSTRONG Y\Resges & €O, LTD.

Warlters Road, London, N.7
Telephone : NORh 3213
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SOLDERING
FEQUIPMENT
BY

WAn T mads

PRECISION
SOLDERING |
INSTRUMENTS |
for the
ELECTRONICS
INDUSTRY

o Comprenamive range

® Rodust and Relladls

o Light weight

o Rapid hasting

@ Bit sizes 3 3Zia. to 3/Bin,

o ‘PERMABIT' or Coppcr -

]

o All voltage ranges 8/Tv,
1o 230-25Cv.

® Prices trom /6,

{ltustrated b the 25w,

Misin. repisceable bit

modal  with salecy

thiald. |
Britieh and Foreign
Patents. Registered |
designs. Supplicrs to
H.M and Forelgn

Govarnmaents. Agents
throughout the world, |

Brogchure Na. $.5 sent |
free on request.

Sole proprietors and manulacturersi

LISHT SOLOERING DEVELOPMENTS LTO.
28 Sydesham Road, Croydon, Surrey

Phone: CAOydon 8589 Groms: Utesold Croydon

C[owned
with success:

Receiving numerous letiers of praisc
for Savage Massicore Transfo!’m'crs
has oot made us self-satisficd, gratifying

SITUATIONS VACANT
AOCOMMODATIOV avaliabie In west munlra
easlde additional ra
service engineer; applleants with limited X
ewperience will be conudered; perminett. pro-
la%t’llu pesition; supersanualion stheme. —Box

GOLUEN oppartunity tor young man with
wund knowledse of Llape fecorders and
Hi-PL Lo joul new chlln of specialised audio
ahom 1o London; must be fArst-class saleoman.
excallent scon- own stafl notified.—=Detsils 10
wonfidence 1o Box 670S. (8915

R Ltd.. Birmingham. €x .
perlcnud radlo sefvice engihecer with
ipeclalised knowledge of Hadlomobile, Ekeu,
etc.. to operate Maoblle Radio Bervice, good
and commbsion.=Write In Brat instance to
Servier Manager, Rootes, Ltd,, 30, Charloite
S, Birmingham. 3. (88586

A REPRESENTATIVE Ls required by a rnplﬂly
sxpanding company 1o the electronics feld
technical background
eleclrunic components will be necessary and
Lthe succesalul applivant will be a young man
capable of negolisbon at all levels; & car

uire

i etectronics  and

1] vided.
APPLY, giving full details of age snd ex-
petience, to The Managing Director, Measrs.

Amou &Llu:lronla.). Ltd,, Castle Aills, Bucking-
14927

R.\UOHTSMEN. JPositive o
advancement exist for keen
cuit and Mechanical Dmulhhmcn r
joln leam engaged on Inltreilms r mo-
| Jocts. Apply ith brief del-lu.l w: P!MI'IM
| Ofcer, Mhecca dar. Ltd., =3, Telworth RM-
Surbiton. Burrey. (89;

EGHNICIAN research assistant

work with small medical researci
Should have good slectronic experience snd
sble to make up snd asstst develop research
mpnnluu Salary scoording o experience,—

Applications and enquiries 0 Dr, Ellthorn
Rbyal Froe Hawpltal, Lasn Rd., N.W.85.  [6958

WIREL!.'SS Technleians (all Home OMce
wireless depots in England and Wales. but
not fondon}: ula es £ t’:"‘ﬁ 21) to £715
Ll: aee 28 or over) nluu to & rtun uu
o

rtunmu tor
C

uired to
RIOup.

i establishment r?!{l,ol Iood Enow
V.RF. -mnu-l abi o drl\- an gaset,
pply Ditector of Communicstions, Home
Offico, \I'h.lum.ll B W.1, 1893

ELEC!‘RONIC wiring asslstant,—
are invited from mee experic nn.d

leatlons
n wiring
electronie equipment, able to work from rclrecit
dln rams and preferably used W protolype

t S-day week, canteen, superannustlons
P‘lm.w vmu. quutlnl Ref, D. to Personnel
OMmcer, Hilger & Wialls, quw. 8L, JPancrus
Way, N 18925

YERSEAS Ol lxplun!tun Company with
worid-wlde »e sarties offers permanent
earesr W el«uomc t«. wilcling.  Work consists
tn m-juhln ng and vperating ele:ronle record.
e«iubment under feid conditions, Live
unen in camp, Qualifieation:
equlvu‘nt essential, with praclcal experience
in electiymics. tave every two years —
Box No. 5829, o3
RADOHTSM!‘N —E. K. Cole, 1.1d.. South-
end-on-Sea, have vacancies in_ thelr
dsvelop:ent and ensineering drawing office for
drayghisoen with experience in
roduction drawing of radio, T.V. snd slec-
mnlc Apparatus. for duu(humm with
fcrlcmx of preas tool ﬂfll’ll loo.ln for
omatie screw machines helr
tool deslgn section —Write I‘euonnr! \l.nl.wu

TBCH’NICAL Asilstant requited for teating,
Installation and unlclnl -ou nn X-ray
fluorescence

r
hoh‘r lieence ~Piease  write.
guoling relerence Personnel Oficer,

ledga  of
Includlt.u pulu

J. .”‘mgrmd A

travel In UK, and

cu.rm! drivln,

though thcse letters are. Even more
pleasing is the success of the countless
ﬁ,mkc[s all over the world to which we
ve contributed with these  well-
designed rcllable instruments, Each
unit is the outcome of mericulous care
at every stage of manufacture resulting
in transformers of quite regal perfor- | o
mance.
“ Last Janwary | took delivery of cne of yowr
3C6TA ourpui tramiforimers wludl 1 incorporaied
inte & iUilliamion Amplifier using El.3s and
modified by adding positice feedback, On iest
the pes, prﬂ.u.-u ir uwbrhunbh a resporse
+ 1{DB from 6 las to B0 ‘alwydn and a
14 wait ostput mu% 15%, divtertion maximwn,”
AW.W., Bradford.

SAVAGE TRANSFORMERS LIMITED
NURSTEED ROAD, DEVIZES, WILTSHIRE

Teleph?ne: Devizes 932,

4
Milver & Walts, Ltd., 93, St Panecras wggz
N.w.1.

Ala Minlstry requires examiners (technical
elsss grade IIf) Lor aeronautical tnapection
servioe.  Vacancles exlst malnly In the electri-
cal and radio trades but & large number in
move technlcal trades will arlse during 1960
Quals.: ftull -porcm.:u-hlf or equly, irsininy
8““ 4.N.C. 0. nter. or Technicians
erllnclu or equiv. qual. Dutlest Periodical

and Llesting of AlFCTaft. AcOrsories

m compon:nu. M.T.. mdio, clectrical, tools
and ground equipment, Al Henlow, radip
ration of test equipments.

division only. eal

muon: anclu are llkely Lo hrise

3;!.. Stafford. Hartlebury and
utfwniui\ln area, Scaland and Hen-

low radic onl O-pponnnlua- 'lll srise for

wr\lr;g a1. Bome houtes will be

available nhorll, ll. Henlov, Appolnl

b unestablished but are not e

ahort duration and Otporlunlllﬂ for

lnaolmmenu are likely to arlse alary
620 £l age u and over will

at Car-

?rm\nml

g ot B v tion o

start & o:pecty O roms 1)
alor Examiner ) 38 e

Examiner £1.,005 llorn and

£1.3%, Ziopiica
further daulh (Nm Alr Minstey CE
don or any Employment :u:l'ugge
quoling City 85

MarcH, 1960

Fidelia

l)ur PIeSrnt FAREP e iwdese
Flacia Major AMCFM twier il with pre-
lote cOmtrols, #te., I..P slage v Al WY
varalde asleclivily, sic. Fraw 27 4w o Illlu
ihe Majur u-vhl--'. 1321
Pidolia (mperal, VIIF tuner. Fro 158,
or with pye-anp. and tupa romirols, £18.
Pdalis Prectioo, esitched VHY topce,  Prie
El-l B'~, OF Fith prv-uny. sivl lose cund ruln £16.
s Majot eoiplider, EIB

Full detalls willingly on request.
16, (g puslage lo apprvesiod )

TreStonny cins
5 ¥ [ 4)
B m"fl'/ Ne, Brighlas,

1 SUSSEX.
~BEEBPMERTS 1. Frectie 310

INSTRUMENT
REPAIRS

OON'T WAIT. TAKE ADYANTAGE
OF OUR QUICK SERVICE, COMPETI.
TIVE PRICES AND GUARANTEED
REPAIRS.

We specialise in the repoir and converson
of the following &+

MULTI-ARANGE METERS.
AMP.VOLT-WATTMETERS.
ELECTACONIC AND ALL ALLIED
MEASURING EQUIPMENT,

$PC. LABORATORY EQUIPMENT.

LEDON INSTRUMENTS LTD.

%4, Deptiford High St., London, S-E8.
TIDEWAY 2689

YOU are invited to apply for
a copy of our illustrated brochure
and price iist which gives full
details of our wide range of

QUARTZ CRYSTAL UNITS

which are renowned for their

Accuracy & Reliabllity
THE QUARTZ CRYSTAL €O. LTD.

Q.C.C. Worky,
Woeltingion Crascent,
New Mslden, Syrray,

Teigphones:
MAlden 0334 & 2983

L
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SITUATIONS YACANT - ‘M’THE CELESTION FULL WIDTH
EST engineers.—Applications ‘_l" v! STEREOPHONIC LOUDSPEAKER
RECO KITS it B i it Eaall aae SYSTEM by STAMFORD
* RECO ** WMIDDY CONE munications, receivers and lransmitlers; suc-

cessful spplicants will be offered pusitions on
TEESsuzON X the company's pscmanent stafl: stariing salaries
(/L Wares) B djinx commensurate with qualifications and experi-
M xjm  Varabe wo || ence. —Apply In_ writing, giving full detulls
sllivity cvotrod Vart Q tiritr | | ko Personnel Officer, Rediton., Ltd., Broomhill
™ asrial "' Sonotuue” 8.W.18, 10252

nATSiS earpiece with =

I-al:m" woell Lattery cu:.. CIRCUIT Designers and Circult Laboratoery
plets Wt el Edawwe Engineers reoulted for design and teating
(ransistnr  andd e bkl of automatic telerhone exchange systems snd

agraine, P oW olhet similar projects Candidates should have
4 L7 e W nad vigus cxperience of this work and pre-
“ RECO ™ PUSH.PULL FIVE KIT ferably have at lesx. an O.N.C. or an luter-

N/l Waren & Trawhr tlanl, media grou ] . cerfifieate.

(Misg: G Qi £ 4D = [ i) Know ¢ of Cromsbar Switching or totaliza.

As the Transgen Thre bol wlih Fwh-Pull oulpat lors Wwo be An advantige. Oood salary paid

sage. Uses fire KDIBWAN Trandeters. Xew tm- || 4o selectad applicants.  Pension schema stter
ruved Tin. speaier, Comnplete it 2010~ F.F, 46 ualifving ?rrlw
Fasy buibl practical wirheg dlagrasus (re with bit. %Vm’l‘l: siving full details of qualincations and
“RECOY TRANSIGEN ex?erlonu to the Pernonnel A er, Ericason
THRYY. KIT Tele| bonl_e{:‘ Iﬁl:l!;d Beeston, NO'M?:‘R&
(WL Waves and Trawier || QUOtNE Hel

ol ) RADIO enginecr requlred for work on air-
Eatinsly it eoutatood crmit and wotkshop overhauls.  Afrcraft
external seriad rey ) malotenance cngincer’s Jicence 8o advantape.

RY. vagr with EDISWAN (rarusstors.  Combined Qood working conditions, gencrous holidays,
Volume stul swroifliiy csntird. Un Wl (M miko scheme.

stafl supcrannustion and sick  pa;
from Lesodon) \utesd i (he i, t. Thind aund Commencing wage between tﬂ/{'l/a and
in ihe evenwyg Rabio Lusembonry. A.F.X. and many £11/17/8 depending ou experience, increastn
wlhers Auraclive jals bive polystyrene caw with with service to £15/4/8 for a 44-hour week o
g grille.  * Runotans ' min, . Quaspiete Bi ve days.—Applical forma from Chlef Clerk.
"B <17 bulhd diagrane ad Wnttery. 7010, P.P. %0, || Tha College of Aezunautics, Cranneld, Bletchs | The fsstem st (he Enchurs completely fitad. butll o
- P ' || tey. Bucks. [B959 | Mesars  Urbutlon's  ucificalbs DEMONSTUATED
RECG" PUSH-PULL J o vyt BHOW RUOM, Price 38 ¢cs., of 28104 depoalt
FOUR KIT AN A;::unt Technica! OMeer undet 35 with tf
a

X and IR phymwnts of 4173 muonikly, Gise 43 2 Mo X
QUL Waves ansl 2 8.W, roe or similar qualification in ph Diin. high. Nee page 17 for further details

sy
culls - . or electrical sngineeritis I3 requlred lo jorn (Y iy Clayer £8' A of
Four BHMUEAN o |1 smati” reicurul Bem divelopine acvusiice and gt abud. ’““"!w"“_.m{;d_m 1%/6 Al makse

1, ultrasonic techplques for studying fas{ chemical | s
'-‘;mm::“';-.“,::ﬂn reactlons; La aratory Assulants with A ™ EQUIPMENT
tay-val. Oksming pale lgvels in chemistry andsor Ph)"kl are reguired Cash Price Hire Purchase
blwe pulystyrene cam for the same E’FL*“T“ with detally to: AMPLTFIERS £ o 8 Depoait 13 Ml
with el spoakér gritie. Imperial Chem Industrics, Akers Research Rogen O A8 ... 37 ) 118+ 408
Completa @l wilh cacy buiki Jingtame atad J-volt Iﬁaliom;orllfx.u Personnel  Bervices s«lgggj Il;;ln E)m vessae 3110 Lt ua
baltegy, E53@ PP A% elwya, Her X ]
Farta price lst and cireulle tor the above kit £/ EVELOPMENT Enginecrn sre invited to || suen'ictrd .l - 8 3 o ﬁﬂr
o LheTy apply for a pasitio with & team working || feak o and Costrol £1 & 152.
AFTER SALES SEAVICE on few and long term navigation systems: || guxpns
PANY || SFCREEIRM RN e g G e || eir o oW
ard, wee e ages -38 shoul sve o
RADIO EXCHANGE COMPA e I &
(Dept. W. w3 cu;cludull lpr:rmmuw:ud lynirhro-!muﬁué {r Armsiroug Jublles. 8 88/- %8
mpany of | SuDtrahnus I L] -
17 Harpur Street, BEDFORD afsUTance Scheme and o R an ativasties ‘A;lgn‘:l:m’lum 4 85

Olosed 1 o'slock fsturdays. Tetepbons Bedinrd 2367 sAlary {or this post whith i & staff appoint-

ment.—Plcase apply: The Peorsonnel Officer,
The Deccs Navigalor Company, Litd., 247, Bur.
Wnzton Rd.,, Mew Malden, Surrey. (3930

TELEVISION development —Senlor and funior g§ ﬁa
Facdncies exist In the Rediffusion organisa- Qarrant W1 20
tion for engineers with expericnce of television 2 :

g B
Leoon QinA/380 _, 98 § - (
CLEAN AND SILENT || Sotnedsim, JFor the serior posts, wide | Lo

Wriw lor Car new D-Poaen Fquiparnt it of
| aualificatlons. The work of the depariment ls

it Bysierms and Steregram Cab oeia,
varied and covers Lhe design of high-grade p
[ monitors ‘and_ specialised” wired ‘telcvision. re- || WK SFECIALILE lo spririmg and Giting en
| cAelv?n. I|n addit Iolegurcﬁuonnl r:r.lrlnu.—
nply, g persopal detalls, and salary ree
3 . to . . irel, lo'.-m{‘hul Development Engineer, He-

equipment  gurraily  avallab N0 PMITIN
I 3ln‘uuon Vulon, Ltd., Pullers Way, Chesst

Azboun 39 ., ., 000 1)
Odibden [0ia. FHB .

B

DLIO-O UD 00 Oa VOO0 00

CHANOR DEMOSATRATIONA AT OUK
WEVYMGUTH TERRACE SHOWROOMS

gl
i
g

agton. ERECORAX CABINET with » diflcrente having buih-
UpP TO 100 WATTS | TR (8321 e L N OLORT R 1S wean v o Gt
ELESI’RON!UB engineers —Ekeo  Electronics, | ueas sucibcaticn

» Southend-on-8ea, Essex., have vacan-

WITH THE NEW N e gl
0 nec! w [LITER

FELGATE  ELECTRONIC ||, vt S hler i

INVERTER elkettonics Lackrround, prefer g conpied it

commenzirate  with  ability,.—Please vrit:,.

S0INE age, quallficalions and experience,
Personnel Manager, b "‘(892'3

|Mmsmv of Avistion require _electrical
engineses (Assistant Sigl OMmcern) for
aviation  telecommunicstions and electronic
havigational atds. Min, ase 23, Ist or 2nd
ﬁ:ﬁ“ degred In physics or cngineering,

e . 0f equly., ar of very
without these
considered). Salary £690 Ll e 25) to
25 M) mex. F1,300, S #ua lower
*don and lor women, Promotion
er‘u«:u. Purther dotalls and forms fiom
Ministry of leour‘ Technical and Sclentife
Remlster (X3, 26, King Street, London, S,W.l,
quoting D .554,9A toozg
(A) Experimental OfMcers (B) Axstatant

Expertmental Offcers; penslonable posts

plfor men and women In mathematlcs, &h;ulu GPe?
VING PARTS || ielied ottt nBtinials Yentfis! (a0, e to g, SN, JULLIELES, Trsur
i 3 geolowy, | TUNKR, Qin, 8] 3 X
‘ NO MO Hbre snd technical Information sirvlee.n: ,,,uf.a.mm sl & paTm-nls of 804§ rnihly

candidates must., on 33/12/60. be at
:d lly und vt t Catizets ted ia Osk. Welnul ind Balegasy
FREQUENCY CONTROL %g lr-?io:g;‘lm!llu uI:; lr;za ?l;l’ tb‘.i :\%lf“ulfgg: 'ID.::I ﬂ:\z’l’d 10 shade nqdn". Deilvery 10:8. I
. or or

d normally | 4 JO.E..
Manufactured by :23?‘-21.“: ;r,u?qc,c_ °°;{ sum“m;, Od e: | Wrile Sor our instralsd eatalogue o rlalt our Hi-Pidelicy

isloral admission Mf ekl xaminations | Sbowrooms st:
RADID MAIL'NG LIM'TED f-?"rsw; u:m': sihr tcllrn‘(l;amionl a) 34,5008 Woymoutd Terrsee, off Hasdoey Iibota.‘
£1,005.61,285: (b) £597710 (st T35 ¢ £710 | LONDOX, L2, Trisiosst'FEG 360
{26_or over) risng to f z:omol,lon pras- Bhowrouts Boyng ll-q‘-h“y,-!-(urﬁ_.,;.1 w
STUDLAND HALL,3TUDLAND STREET, ]s:cu: futther education facilities. —Write Ofvil Lats night Wednasdiy, 1 p.n.
4

ice Commission. 17, North Audley L., | Directivhal No, 4 bus from Liverpool Sreet Blatku 1o ke
) L N, W.6. w3 : Odron. Uackory Rin, Welk bark two jurnmgs
i s Dotles . o SeoTetEh him. SN A. L SYAMFORD LTD. (DEPT. W4.)
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0DBIE FASTENERS

THE FASTENER WITH ENDLESS
APPLICATIONS =SIMPLE - POSITIVE
SELF-LOCKING. MADE IN A
YARIETY OF TYPES AND SIZES.
SPECIAL FASTENERS TO SUIT
CUSTOMERS® REQUIREMENTS.
WIDELY USED IN THE RADIO
INDUSTRY.

Hlustroted drochure ond cther information
wifl glodly be sent an requesr,

DEPT. “ W, W.»

Gddie, Bradbury & Cull L1d., Southampton

Tal.: 53883 Cables: Fasteners, Southampton
A D ENCLOSURES
AMPLIFIER CONSOLE CAZINETS

A. DAVIES & CO. (Cabinet Makers)

3 PARKHILL PLACE (off Parkhiil Road),
LONDON, N.W.3, GULLIVER 37TS

LOUDSPEAKER

Fewminutes walk Belalze Park Underground

All types, cpen and enclored, to
G.P.O, or customer's specification.

SOUND SALES LTD.

Works & Laboratories:
Wese Street. Farnham, Surrey
40

AVO

REPAIR
SERVICE

All repalrs
varantced
2  months,
QUICK
SERVICE,
Our Staffl is
fully trained
AVO
LTD. Final tests and calibration
carricd out on AVO test equlp~
ment. Repairs sealed with the AYO
seal—the mark of Perfection.

FARNELL INSTRUMENTS Lro.
York Road, Wetherby
Telephone: Wetherby 2691/2

OFFICIAL

SITUATIONS YAOANT

ATENT Eszaminers and Patent Ofcers;
peosionanles posts for mes or somen for
WOk oo toe examination of pateal applicstions)
age at least 21 and under 29 134 107 ckam.iaera)
with esleGsdon lor regular lon:s service acd
Overseas Cwvil Service: qualifications; pormslly
fars: or second c.AL3 BoONOUrs degrec In DhFBICE
chemistry, engiboering of mathematias, of
equivalent lunmmrnl. or professicnal quali-
nuluo g 1.0.E.. =
MILEE, “Londun ‘salary
;sss-u.-:w.w pmhwn Iof SLATUNG PAY &DOYe

minimum;  promoten qros w—-w te

Service ¢ommu.|lon. !
Lon: a lorm. quounc

w.l.
8/128/60, and -uun; au of birth. (ue
ENJOR bcientific Offcers (a): Belentitic
Officers (b); pensionabls posl for mea of
womon In all malor sc:enune flefds, Indud.lm,
phyalcs, menmry e L0
mathematics; age h.mltl ) st teast and
under 32, tbs al least 3t and under 29; exten:
sion {01 regulsr lorces service ming Overseas
Civil Service; qualificatlona: uormaly first or
second ciais honouts ueg-u in scie mathe-
matics or engifieering. ulu:enr. sitain-

ment; sdditionally (or (c) wast 3 yeans'
l’tk'lﬂ (8. f‘é s thf nce;
D s i 1,460, (b}

£655-£1,180; provision for starting pay above
minimum: mlﬁeﬂ.&—wnh Civill
Service Commuaslon, Audley B4,

5:7356106.3 \:b‘ for lﬁl'laﬁon tzrm. nuounf =

A.bSlS'I’ANTB (Bclmunc)' pcmlonnhlu postsy
r men Of wom at least 174 and
normuy under 26 on 1 l/ Ith appropriate

sducational or cauom \nor-

maliy G.Q.E. h um

level in & duunct mbjecu maudl Enzlm:
language and & sclentific or mathemal! Allb

Ject, or O.N.C.. or cqulnlem qualifications} and
rience Ln either: (L
sciences or (i) cbam.
i, f o, eissrion
L nces, 0r eology,

Do{ulm Iorl 1o llhon‘ cralts luch (4

OU
lass-blow [ ndon)
’rom ﬁ.!-l?/lo' (-I lTli’ cs?;o !ll 28 or our).
Maximuwm (London) L7135 “pmmouon Tonpects;
Sday weal murm{h— rite  Clvl, &nlc‘
Commiasion , Nor Audiey BL., Lond
W.1 for application form, quoum: 5/5‘9{60

INBP!,CTOM of Pollce Orade 11 {Slgnals rv-
by OCovernment of lNyasals
pmzuwn,l with prospects of permanent md

ble employmenl. for one tour of 3 to

years the firsl lnstahee; commencing
u'conl to uc and experience 1
scale” £760 rising to £ s uniform
allowance of £18 a year ln ag
rant of £50; free pamsages: Hbernl
candidates pmhnbég

telephone syslems Bnd low-power [ethal/wlec-
tricity ¢bargers and uzemtou, knowledie of
moru and abiljty L0 instruct tralhees on jadlo
sublects an advantage—Write to the Croen
Agenta, 4, Millbank. London !Wl. Btats
aga, name in block letters, (ull

and sxperience and quote MAAS

BITUATIONY WAKTED

RAD!O and radar technlclan, aged 2€, singls.
with seven years experlence. oﬂerso mlﬂ
x !

tor & t lo any country or colony.—
B x4 (6543

TECHNICAL TRAINING

EZARN Radlo snd Electronlcs the New Prac-

tical Wayt Very latesi system Ol experl-
menting wi
ey Bu lea
W.W.10, Radiostruct.
Reading, Beria

C]TT & QUILDA (electrical, #te) on
Pass— Pes © terma: over 55% successes,
—Por detalls of modern courses (n all branches
of electrical ngineering, spplled electruniea.
asutomation, cic., send for our l48- olu Hmd-
book—free and post free—B.ILE.T. (Dept

388A), 2% Wr!;hll Lane, London, W.8. {0017

TUITION
FU'Llrm courses for P.M.G. Certificates,
C.0.L1
Maintenance

Telecommunleations snd Radar
College of Technology, Hull.

Certifeates. —Information from

o

mums —8¢ee Lha World as 8 radlo officer

l.be Merchant Navy: shott (raining

g‘e‘ 3 fees, scholarshlips, ets., available.

lnd day students; stamp for prospec-

lu,—- relesa College B 1
LL EKxsiinations saster

lwyn Bay. {0018
10 Dass i gs

home study methods. AMNBrtLR.

Q. Telrcoms, Radio and TV Servicin
Wrlte for {ree Progpectus. [ntemsetiiocs c«mu-
pondence Bchools Lid., Intertext House, Parks
gote Rd. (Dept. 442A), Lendon, 8.W.11. (0038

"HOW and Why' of Radlo and Eleetrontca
made essy DY & new, No-maths, Practical
Way. Postal Injtructions based on hosta of ex-
periments and ecquipment bullding csrried oul

a3 mmowiedge ol thiy fl-lt‘lnlunl sud ecl.-rno
brochure from la A.dlonmm.or
Market Place, Res l Bcr

or, 48,

COPPER WIRE

ENAMELLED, TINNED, UTZ,
COTTON AND SILK COVERED

RESISTANCE WIRES
EUREKA-CONSTANTAN

Most Gauges Available

NICKEL-CHROME MANGANIN
SMALL ORDERS PROMPTLY DESPATCHED

B.A. SCREWS, NUTS, WASHERS,
soldering tags, eyelets and rivaes,
EBONITE snd SAKEUTE PANELS.

TUFNOL ACD, PAXOLIN TYPE COML
FOARMERS AND TUBES, ALL DIAMETEARS

SEND STAMP FOR LST TRADE SUPPUED

POST RADIO SUPPLIES
13 Bourne Gardens, London, E.4
Phone: Clinold 4488

FERROGRAPH RECORDERS

Tandberg Sterco, Harting, etc.

Personal Recordings
Tope to Tope/Disc Service

GRIFFITHS HANSEN (Recordings) LTD.

24-1% Foley Strest, London, W.l

Musaum 2771

Since 1930 all types, single and 3-
phs, 6w 1o 12 KYA, over 1,000,000
during the war, ut °u|put Trmv
formers,

SOUND SALES LTD.
Works & Laboratories;
Weae Screet, Farnham, Surrey
Farnbam 441

by Hans Johansen. Postage I/-,
Amateur Radic Call Book 1960, by
RS.G.B, Postage &4, .......coconunaens 34
Stereo Handbook, by Briggs. Pos-
tage V- ..o B Fvaesss 10/9
The A.l.l'.l_ Radlo Amnlun'
Handbook 1960. Postaga 1/ ... 4
T.V, Enginesrs’ Pocket Book, by
Hawker, Postage 8d, 126
Mullard Clrcuita for Audio Am-
plifiers. Postags 10d. ... e 8/
Model Radlc Control, by Saﬂard
Postagel]- icommigri. - . m sagissssim oo -
Oscillo Tnchmquu. by "Hass.
Postage-th i, .omvm, . mommeapinassoisssses  33f=
All-in-One Tape l-mrd.r Book,
by Lloyd. Postage 10d, 124
The Oscilloscope Book, by Endlcr.
Post3ge €y 1onveinrernresssarersragirieses  Shw
How to Get the Best ‘Out of your
Tape Recorder, by Guy, Pos-
g B0 . o oo Cifiiiedivia aé
Boﬂnnen Ouldcto I.dlc hyCamm.
Postage Bd. . oiciociioyimeccrmseupiseonss Tié
UNIVERSAL BOOK CO.
I2 LITTLE NEWPORT STREET
LONDON, W.C.2 (adjoining Lisla Street)
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5,000V, INSULATION TESTERS,

OCutput  voltags 0~
$,000 v, A.C or D,C.
continuously wvariable
from zere.
Output current 5 mitll-
amp. man. for D.C, 10
milliamp. max, for AC.
Volusgeindicator metar
for both A.C. and D.C.
Yoltage reading drops
to zero and Magic Eye
30007 losulalicn Tefisn  cloted.
Yoitage Indiouen by Magic Ey-,
Powsr supp! ;30
Dimeniions B x 18 |]In. Waight 3015,
Made for fMlash testing snd for the measuremasnt
of the breskdown voltage of slectrical com-
ponents and Snsulation. spring-loaded switch
is fitted in the test prod which keeps the 200]
150 v. supply switched oH. COriginatl cose (7%
Qur price brand new in fitted transit case £24
TED QUANTITY ONLY
Tape Recordar or Gram Unit cases size V6in.
x 18} in, x 144in. Walnuc 35/~ asch, carringe 5/=,
Elactric Motors. 240 v, Ph. | 6/iC H.P.
960 R.P.M. £5/8{-. Post 10/~ 115 v, §/6 H.P, 3,000
R.P.M. £3/10-, port, 1Of.,
Condaensars. Electrolytic J2-3IMF 350 v. whg.
-, post 6d..
Rectifiar Unlts. 240 v, A.C. In 100/120 v. D.C-
out at 1.5A £9, post. 20/,
Transformaers. 210/250 v, In. 2750275 v, 50
mA, 6.3 CT.3 A.out I7/6. 2101259 in, 300-0-300v,
125MA 6.3 CT 1A, 6.3 CT, 2.5A $ v, 2A. out 22/6,
L20f340 v, In, 250-0.250 v, 150MA 4 v, 6.M4A
4v. 6 v. A 4v, 63 v, BA 4v, 6 v, LSA N4
Poirtage 3+ bn the Cl onall,
Pots IOK 10k Wire, 2.5K Im, 15K Lin and Log.
[05/. 3{- eich, post. 6d. Tyran Frec U-sq. it,
Translormars Stap Down,
200/250 v, in 30 v. 100 watt out I8, pore 2|
200250 v. in 110 v, 100 watt out | I‘. post, -,
00250 v. In 110 v, 3.04 amps. out (4/10)-, pose.5)~

HARRINGAY SUPPLIES
345 HORNSEY ROAD. N.I? ARC 4107

BAND3T.V.CONVERTERS

LAST FEW HUNDRED AT THE
LOW PRICE OF ONLY

63/- post paid

With 12 months’ guarantee sB.V.A.
valves, 3 monthy’ guarantee). For
all L.T.A. stadons and all scts
except Philips.

Fully wired, aligned and ready for
use.. With power pack, knobs,
aerial gwitching, meta rectificr and
2 valves BCCBl. Direct switching
from B.B.C. to I.T.A, Fine runing
on front. No drift. Swute B.B.C.

With metal cabiner as lllusmrcd
Stove enamel grey hammer finish.

Aeml Splitter, 8/- & p. 1/
ﬁ 'Gru s(p * glid
3-e!cmcm. 27/-4 5-cl:mem, 35/-3
9-clement, 55/~ For mast cl.ippmg
Low-loss Co-axisl, 8d. yard.

GLADSTONE RADIO

58A, HIGH ST., CAMBERLEY,
SURREY

TUITION

.V, and Radio—AM.BHtI.R.E, City and
Oulids, R.T.5.B. Cert., etc.. on “No Pass
—No Pee” terms over 95% successen.—For
details O exsms.

and home UAIAINEG COUrses
tmludlnu_:pncucu sppar@tus) In all branches
{ redlo &r ronics. write for 148«
g;n Hlndbuol—lrﬂ—sll'f (Dept. m‘rA{
. Wright's Lane. London. W.8. ()

A MU MechE. AMBrtIRE, City &

uilds, 0.C.* m:,. rml high pay and
l!'curll’. No Pas—No P termi: over 9%
sucotsser, —For detalls of mma snd courses
in an bnnrhv-- of englneering, bullding, elec-
tronies, wri'e for lla-rﬂ H
froo—B. K% 387TBj, 29,
Lane, London,

RARN-AB-YOU.BUILD course In  basic
ualo. ¢lectmm¢ and electrical theory with
ing & 4-valvye TRF and
radio receiver: Signal Geners-
igh-quality Multitester.—wWrite Jor
book, Irternational Corrsapondernce
Schoola, 1atertexi House, Parkgate
{Depte. 412), London, 8. W.11

N'CORPORAT!D Practical Radio Englneers
home study courses of radio and T.V.
engineering are fecognised by the trade as out-

g-vllu ] rhﬂ
tor and
PREE

TRANSISTOR
AUDIO AMPLIFIERS

Clasa B push-pull using

250 mW

standing and suthoritative; moderate fees to GET114 transistors, op-
a limited number of students only: ulhbn- of from a 6V supply.
':’:"'fn‘"e:'r‘";gularﬁ'-’i' sanigly iy 2/ 6000 nlian singlo-onded pus

il ¢ a ) -

peaka for miperhels. S/9: orembershio pnll (Transformeriess)
;nd en'lg cgl.cldluom bool!u lll pt;u’rgeld using GETI114 transistors,
3 a (o
2 Sam e T . operating froma8Veupply.
BOOKD. INSTRUCTIONS, ETC.

ATALOOUE No 14 Qovernment surplus
S e
—Asthur Saills Radio Coutrol Ltd., 3 (C), Class ull using
North R4, Brighton. lél@i 500 mw me aop-

OOKS for €. and Q. exams.; Telecom. emt.l rromaGVsnppl

Sl 5. And B WA T (Vi - s (tningl?-endodf )
apies). ; Maths. for Tel i T7el o ransiormerless

Maths for_Tel, 2. &/-: ali post ln—Rddl- p

ford. 383, Tiichirad Rd.. Reading. B us gt?nmm‘:n 2’33:’:33{3'

o)
ADIO Des'gner's Handbook.'* Fditor, P, = L
Langtord 1ih, B.&c.. B.E., Senlor Mem-

der LR.E. (U3.A), AMJLE. (Aust), a com-
prehensive refetenice . the work of 10
Thk & Vol amount o1 cata o' beadiy ncotusibie
form: the book ls intended especially for those Class B push-pull using
Interested tn the design and application of radic QET1}4 transiators, op-
rtcelvers or sudlc amplifiers. elevision, radio t from a 6V suppl
transmission and in ustrial glectronics have em ngslngle ol K

been rxcluded ln order to llmnit the work 10 &
b sll booksellers.
Sons Ltd., Dorset

RELERS Servicinn Mlmnl." By W.. T
Coeking. This, the ninth
editicn of a astandard work, which has come Lo
be recognised a1 a reliable and comprehensive
lde for amateur and prolua onal allXe, has
N thoroughly revised and set In a Inrzer
ang mmﬂ{ formal. Easential lesting appara-
tul is descrived snd logical methods of deducing

and rv.-medylmgh defects ate explalned. A com-
pietely new Spter on (he unlcln‘ of fn~
quency ulated V.l-l do rmlnn
added: /8 {rom bookseilers l
18/8 from Ilifte & s:.m\ Ltd., DorIﬂ. llnuu
Stamford St. Landon. B.E.],

BASIc \I.lhemtln for Radlo snd E«

nics.”” By P. M, Colebrook.

DIC,A.C G.1. Revised and enlarged by J. M
Head, M.A. (Cantab.). Prmn!l [} rud-bl-r

form & complele oOurse basic m!hemlwl
from engineering nud,frm of all kinds and|
leads on to the mcre advanced branches of
mathemnatics of in¢reasing Importence to radic
engineers. In this edltion the chapter cover-
ing the application of malhematies to radio
has been revised and e nun‘ ed, while new aub-
jecta covered Inciude Stabllity. Lineag Differ-
antial ustions, Elemenlary Statistics. Short
Cuts to Numericel Ca!cul-umu and an Ietro-
ductlon to Matrices. Will be invalual 10

requirtng & relresher course as well as
to those without previous knowledge of uar

subject, 17/6 net from leading booksalle
Oy pxt 18/8 from (liffe A Sons Lid., Dorut
ws, Stamford 8t S E.Y

S Engl 1
T

Blrﬂmhar '.l

Principies and
orm(keneration,””
.ﬂlom“l A M.l E.E., and

E.E. The

r‘mrcs volume of & comprehensive -rorl the
ndementals af teleyision theory an pne-
tice. writlen primarily for the instruclion of

BRC. onamretn ste This volume gives the
apailestion (n Wlevigon and sinusoldal. rectan-
guisr, saxtcoth and parabollc waves and shows
lhu rrulbemn lul relatianship between them.
‘The main the text devoted to the
fundamental pr!nc!p ei of the circuits com-
monly ysed to generate guch signals. the treat-
ment belng largely descriptive In nature and
therefore less mathemalical tham that of the
previguy  volume. work la Intended to
revigde & comprehensive survey of modern
llt l!on prineiples and practice, 30/- nat

leading baoksellers. post 31/- from
:um & Sons Ltd.. Dorset Hmm. Stamford
. London, S8E.L

pull (transformer ess)
using GET114 transistors
operating from a 12V
supply.

Class B push-pull using
GET116 transistors, op-
erating from a 12V supply.

2W
3W

Claas B single-ended h-
pull (transformerliess)
using GETI156 transistors
{mounted on 3"x3° fins)
operating from a 12V
supply.

These are a aclection from
the range of audio ampli-
fier cirouits using QG.E.C,
transistors. For detalls of
any of these circuits or in-
formation on the wide
range of G.E.C. transis-
tors, please write to:

8.E.C. SEMICONDUCTOR DIVISiON;
School Street, Hazel Grovo,
STOCKPORT, CHESHIRE.
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“BARGAINS WITH PERSONAL BERVICE ** BO‘IJBK:). INSYI:!UGTIONI. ETG. *
= ELEVISION ioed.”" B. W, E. Miller
COMMONISATION REJKIVER R0, 30-0.35 Mer .
1o & rangss, soparate preas pacl for 1107030 w :.; L. M. A‘B‘c.ndt ). \hB';'I! .L.R.B. Rarised ”E R E P A N c ° M l N I = 3
14 v. de vibrator pack lacluded, sligdily eed but In pres D“fY- fLLR.E  The sixt
s gomlitssn, nmlﬁ.w'ﬁ‘ Malnland). rdmon of 8 book Which assuines & knoWlidge

- of the ordinary noum: recelver, but no pry- | A new local station k istor
ity e e s o1 &tk g || O, 0 SR, 40400, e et e P | g g
T Snd S mpreherials NSt by mun e £t
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ADCOLR

{Rage Trods sonk)

SOLDERING INSTRUMENTS

INSTRUMENTS WITH CORRECT

SOLDERING TEMPERATURES

& THE HICHEST INSULATION

STANDARDS OBSERVED IN
ALL MODELS

FOR BENCH LINE
PRODUCTION REQUIREMENTS

As specialists we keep in time with current problems
of modern solder jointing, it is our normal practice to
supply to customers’ specific requirements with regard
to bit temperatures and volt ranges.

ADCOLA SPECIAL PURPOSE
INTERCHANGEABLE BITS

Covering the requirements of the Electronics Industry,
Transistor, Telecommunication and all miniature work.
Adcola special purpose bits are available from stock.

Instrument List No. 64
Protective Shieid
List No. 68
BRITISH & FOREIGN PATENTS
REGISTERED DESIGNS, ETC.

For further information apply to Head Office

ADCOLA PRODUCTS LTD

GAUDEN ROAD CLAPHAM HIGH ST
LONDON SW.4

Telephones: MACaulay 3101 & 4272 Telegrams: SOLJOINT LONDON
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SPECIAL HIGH AND LOW
MELTING POINT SOLDERS

SAVBIT FOR Comsol ... (Melting Point 296°C.)

THE FACTORY
P.T. ... {(Melting Point 232°C))
Ersin Multi-
corc  Savbil X LMP ... {Melling Point 179°C.)
Alloy contain-
ing 5-cores of TLC ... (Mclting Point 145°C.)
NON-COrrosive
Ersin flux is
supplicd 10
factories at
bulk prices on
7 Ib. reels,
Supplics are
also availablg
on ! b, recl

SOLDER RINGS AND
PREFORMS

Multicore are . Scnd request op company’s
now able to sup- tetterheading for
ply virtaudly any Modem Solders—
diameter of solder i 24 pages of technical
rifgs in dny gauge ‘ iufermation.
and in most of the
standard alloys. Sol-
der rings simplity
automatic solder-
ing techniques and
the soldering of Exclusive §-
enclosed joints corec  construc-

tion of Ersin

Multicore  Sol-

der guaranices

flux contipuity

throughoul

solder kength.

Manufacturers of radio, television and electronic equipment throughout the -4
‘world have proved under actual working conditions that Ersin Multicore Solder
is the finest cored solder in the world,
Ersin Multicore Solder containing 5-cores of non-corrosive Ersin Flux,
manufactured under laboratoty controlled conditions is approved by A.LD.,.
A_R.B., G.P.O., and complies with U.S. Federal specification.

Made under sole British Licence of Patent No. 721 881 See inside page for other Multicere products.

MULTICORE SOLDERS LTD., MULTICORE WORKS, HEMEL HEMPSTEAD, HERTS. Telephone: BOXMOOR 3636




