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With a suitable valve line-up, receivers with two
If. stages can be designed for various degrees of
improved performance. Frame grid valves can be
used throughout the tuner and i.f. stages, or some
conventional valves can be retained, depending
on the sensitivity required. Two classes of
receiver satisfy all U.K. requirements: one for
good signal strength areas, and a more sensitive
receiver for difficult areas.
Reception is practicable at vision carrier levels
down to 20µV 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
should be designed round a nominal sensitivity
of 10µV.
Signal levels in a conventional receiver are
shown on line-up 'A'. The Band DI sensitivity of
63µV falls short of the 10µV 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 improved gain, it has a better
noise factor than the PCC94, 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 line-up 'B' the PCF96 is used in the mixer and
the EF183 in the common LE stage. The EF80 is
retained in the separate i.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 strength areas does
not require 101AV sensitivity, and all require-
ments can be met by receiver 'A'; but frame grid
valves would give the required gain with one
less I.f. stage. Line-up 'D' uses the same tuner
as the high -sensitivity receiver; but there is
no common II. stage, and the EF183 is used
instead of the EF80. The performance shown is
for maximum sensitivity. A signal of 225V r.m.s.
can be handled. All normal service area require-
ments are met, and the receiver is economically
attractive. The EF184 can be used in place of the
EF183, giving 24B more gain; but the signal
which can be handled is reduced.
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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
f the early troubles were due to contamination of
e outer surface, particularly by moisture, which

gained access, in spite of encapsulation in plastic,
through incomplete bonding with the leads or the

expectation of a transistor may well be 50 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.

fight bulk permeability of the best synthetic resins
en available. Silicone greases and varnishes in

onjunction with low -temperature glass seals or
ld metal -welding techniques have since mastered
e moisture problem.
Given sound mechanical construction to ensure
eedom from catastrophic failure through break-

a es at the lead -out connections and with the flanks
s ely guarded from surface contamination, de-
t 'oration or failure can only occur on the main
f nts of the transistor action. Could a break -
d wn occur as the result of penetrating radiation,
f example, cosmic -ray particles? All the evi-
d ce is against this as a significant possibility.
Irradiation by gamma rays has caused failure in
ge anium transistors in 5 seconds, and in 30
s nds in silicon, but the failure was due primarily
to urface effects and not to bulk effects involving
th crystal structure*.

e worst enemy of the transistor is tempera-
te , which is in effect vibration of the crystal
la ce. If this becomes too severe dislocations

WIRELESS WORLD, MARCH 1960

The long tradition of British interest and achieve-
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 Mcf s) of the gaseous medium between
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. Zierdt, Jr. Electronic
Design, 1st April 1957.
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Transislor
IN theory a transistor should last for ever. There
is nothing obviously expendable in it as there is
in 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

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
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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.I., F.I.R.E., M.I.E.E., M. Brit. I.R.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. I. F JSiC method of
providing a pilot tone with
a level proportional to the
recording gain control
level.

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 le' el
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

104

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 Rm. The top of Itn, is connected through
resistance it, 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.

\WIRELESS WORLD, MARCH 1960
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Tape Recording
implies a frequency slightly
above the required audio
range.

The pilot tone thus
applied is subject to exactly
the same monitoring
variations as the signal, it
being understood that
monitoring takes place
exclusively by means of the
gain -control potentiometer
R. If then on reproduction
the pilot tone is separated
out by a frequency -
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 frequency was selected at 13.5 kc/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 0071 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 kc/s
series -tuned circuit L2C2, 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, whichlwould
otherwise be objectionably audible to those of
sufficiently -low age group. Series -tuned circuit
L3C3 and resistance R3 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

WIRELESS WORLD, MARCH 1960

IAA

OUTPUT TRANSFORMER
OF RECOROER

A.G.C. VOLTAGE

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

INPUT TO
POWER AMPLIFIER

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 bias 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 MJ
(mV)

Loss
(dB)

Remarks

0 2.5 0
- 5.9 5 6
- 6.8 10 12
- 7.4 20 18
- 7.8 40 24
- 8.1 40 30 Distortion

observable
- 8.4 40 36 33

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

PH
N
MJ
RLA
A1, A2, A3

S,

KEY
Play -back head
Frequency -correcting network
Microphone jack
Relay winding, 40052, 45 mA
Relay change -over contacts, shown in
energised condition (Play -back)
Switch on " Record " button (shown
Play -back condition)

T1

L2
un-

in C3
Diode

Pilot -tone oscillator transformer
Winding 1, 2, 3 0, 50, 280 turns total

1, 3 40 mH nominal (L1)
4, 6 4 turns

(32 s.w.g. Lewmex wire on LA1 Ferroxcube
core)
3470 pF nominal (to tune with L1 for 13.5
kc/s)
2.77 mH (60 turns of 22 s.w.g. on LA7)
0.05µF nominal (to tune with L2)
13.9 mH (165 turns of 28 s.w.g. on LA1)
0.01µF nominal (to tune with L3)
Crystal diode, -K 25V p.i.v.

which will in general be its extreme maximum value.
It may be remarked that when the demonitor

circuit is in operation the gain control Rm becomes
inoperative as such in the play -back condition
because the a.g.c. circuit acts to oppose it. It does,
however, control the range over which the de -
monitor works and will therefore 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 amplifier, the reproduc-
tion becomes un-demonitored. This is a useful test
or demonstration procedure.

an increase of tape speed which may for practical
reasons need to be 2 to 1. This increase of tape speed
by itself would theoretically 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
Engineer! 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.

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

106

A 161 r.p.m. record was recently released by Rank
Records. This is similar to an ordinary 1.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 I.T.U. MEETINGS ON FREQUENCY ALLOCATIONS

AT Geneva on Dezember 21st representatives of
89 countries signed the new International Tele-
communication Convention and a new set of Radio
Regulations which cane into operation in May, 1961.
These two documents were the outcome of two con-
ferences-the Ordinary Administrative Radio Con-
ference and the Plenipotentiary Conference-

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

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 aeronautical radio
navigation, meteorology, amateur, land " fixed " and
"mobile," broadcasting, etc. This necessitated 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 "heves " and the " have nots ". In
addition to the growing demands of expanding ser-

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 106. There have also been closer limits
imposed on the television and sound broadcasting
stations in the v.h.f. 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-

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 segulations 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 greEter, 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-

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 special
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 are so
many variations from and modifications and excep-
tions to the basic plan. Another point of interest
about the plan is that it defines for the first time

tion." It was undoubtedly this h.f. band which
posed some of the biggest problems the confer-
ence had to solve. So great were they that
a small panel of specially -chosen " experts " is being
set up to investigate them with a view to reducing
the present congestion. Also an entirely new pro-
cedure has been adopted for the registration of
frequencies. The International 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

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 except 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-

to submit four operational 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, but it is good to know that pro-
vision has been made just below the television Band
I for the ionospheric scatter stations, some of which
have been operating on frequencies in the lower
channels of the band. Ionospheric scatter stations
designed to operate over distances exceeding 800km

WIRELESS WORLD, MARCH 1960

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*

IT 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.

Comparison with Valves. --It is useful to compare
the life patterns of transistors with those of ther-
mimic 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.
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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 GET1O3 transistors which have been on
life test for 20,000 hours (nearly 22 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 GET103 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

5,000 10,000 15,000 20,000 HOURS

Fig I. Change during life of median value of 19 for a sample of fifteen GET103 transistors manufactured in May 1957.
Junction temperature during electrical life test is approximately 65°C; while ft 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 Failures.-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
approach 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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Fig. 2. Change in
current gain of
GET103 transistor
after 2,000 hours
electrical life test
at five junction
temperatures.
Sample size of 20 at
each temperature;
$ measured at 25°C.
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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 been
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.

t" A Reliability 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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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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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 ibV2
of V2 is supplied by R2. 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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Transformerless Circuits

fog Broadcast. Receivers

NEW CIRCUITS

DISPENSE WITH

A VARIETY OF

CIRCUIT ELEMENTS

ry

By R. C. V. MACARIO*, Ph.D. and N. E. BROADBERRY*, Grod.Brit.l.R.E.

CONSTRUCTION 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

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

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'.

-12V

C4
10/4

-131

RI

330

R2
1.8k

R3
180

C2
100/4

(-6v)

VI
0071

R5
55k

R6
10k R4 Co

330 T 1004

V2
0072

8011

V3
0C140

T ,00p.

this type of transistor amplifier is to be found, for
instance, in the Handbook of Semiconductor Elec-
tronicsa. 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 VI is set so that
its collector potential is quiescent at -6V with the
d.c. collector load Ri+ R2+ Ra. This bias depends
on the current through R4, the emitter resistor, and
the base potential determined by the potential
divider R5 and Re. The collector of VI 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 VI 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 (C1). When
a blocking capacitor is used the p.d. across Cl
follows VI collector potential; therefore, if the
potential divider R5, R8 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. R3 provides a
small forward bias for the output pair of transistors,
to eliminate crossover distortion. As R5 is taken

Fig. 1. Audio amplifier and 150-mW output stage for
portable receiver using 12 -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

from the " earthy " end of the loudspeaker there
is no signal feedback. If, on the other hand R5
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 C2, R1.
The overall voltage gain of the stage is abo at 44,113
and the input impedance is about lk CI.

In order to estimate the correct conditions for the
driver transistor the following method may be used.
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It is clear that to increase the output power the ft
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
R2 would have to be reduced) and this would reduce
markedly the battery life.

The correct collector current for VI is estimated
from

ievi = 6/(121+ R2 + R3/2) =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

4.0mV

2.7k

lk

I 0.014

0C45

0-1

0A47

""-
I 8dB

0,03p.

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

A.F. OUTPUT
5.0mV

C4

wave -filter element can be connected across the 14.5dB

Fig. 2. Input/output choracteristic of audio -frequency am-
plifier and power output stage shown in Fig. I.
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Fig. 3. Series (i)- and shunt (ii)- detector circuits and their
final i.f. amplifiers compored with transistor -detector
equivalent (iii). I.F. input (modulated 30% of 400c/s) shown
produces 10mW a.f output in -1<c2 following load.

collector load of the transistor if increased
selectivity is required. However, a comparison of the
voltage conversion gain from i.f. to a.f. suggests
firstly, that the shunt -diode is more efficient than the
series connection, 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 amplifier3. R1 mainly
determines the direct potential on the collector as the
effective load is the input impedance 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

111

Al

the reflected load gve.RL, where is the Common -
emitter current gain.

.*. (122--FR,n+13v2. RL). ibv2=6 V .... (1)

i,,v2 in turn will be equal to 1n3v2 times the peak
load current,

 ibV2= (11/3172) V (2 x peak power/RD (2)

I F. INPUT
7.4MV

RI
CERAMIC

DISC
2.7k RESONATOR

0.014

SUPPLY -

OC45

0A47

A F. OUTPUT

S.0 mV

C4

Considering a current gain /3=50 and for 100 mW
output it follows that:-

ib,2= 1 mA
R2 + R, =2 k

Since R,,, is only about 100 ohms, R2 should be
slightly less than 2,000 ohms. Alternatively, if
/9=100 and for 150 mW output:-

ibV2= 0.61 mA
R2 -I-12.=1.8 kc.

20k

13 dB

SUPPLY -

(I)

A.F. OUTPUT
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than that requited for maximum 13. R2 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 Cx is shown as an electrolytic in Fig.
3(iii): 0.1pF 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 a.f. 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 C2 and
R5 and the output terminal is again held at -6 volts
by the feedback through R5 controlling the current
through the transistor Vl. The small forward
bias for both pairs of Class -B transistors is again
derived in V1 load; but R3 has been replaced by a
junction diode which has a negative temperature
coefficient and hence improves the temperature-.
stability factor of the overall circuit. R1 and C2
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 of. 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 k2 -W) a.f.
amplifier and output stage using I .50-mW
amplifier of Fig. I 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,
$v2 of expressions (1) and (2) becomes fix2.13v4,
whilst the input impedance of V2 is now much
higher, at about 1k LI, because of the emitter load.

Thus for 2 watts into a 5 -ohm loudspeaker:-
itv2= (1 /50.30) V(4/5) =0.6 mA,

R,-FR,=2.5 k
R2=1.5 kit. (A higher t3 would

increase the estimate).
A 1.8 ki/ 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 R5. The bleed current through
R5 should be high relative to 1,0+ I c/i3y1 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 on a.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 VI on both halves of the signal
cycle. The capacitance of C1 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 -
Mg modifications can be made. The speaker can
replace RI, thereby dispensing with R, and C1,
provided the feedback in Fig. 1, introduced by
connecting R5 to the emitters of V2 and V3 and the

d.c. through the loudspeaker can be tolerated and,
secondly, R, and C3 may be left out if a much lower
value for R, is acceptable.

REFERENCES

1 " Ceramic I.F. Filters Match Transistors," D. Elders
and E. Gikow, Electronics, p. 59, April 25, 1958: (Vol. 31).

2 Handbook of Semiconductor Electronics, Ed. L. P.
Hunter. McGraw Hill, 1956.
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Wireless World, February, 1958: (Vol. 64, p. 94).

4 " Transistor A.G.C. Circuits," Wireless World,
November 1959: (Vol. 65, p. 508).

Manufacturers' Products
NEW ELECTRONIC EQUIPMENT AND ACCESSORIES

Transistor Control Relay
IN some control systems it is necessary to use either
very light or high -resistance contacts. In the first case
even slight arcing can damage seriously 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 is 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

WIRELESS WORLD, MARCH 1960

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 electrode
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 IOW 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 116 -in to 156 -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 Ils 10d each for quantities of 100
and over. Manufacturers: Electrical Remote Control
Co. Ltd., The Fairway, Bush Fair, Harlow, Essex.

Left: Matrix U-618 Valve Analyser

Elremco soldering iron is about
8 -in long and weighs, without
lead 1 oz.
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Estimated service
area of the new I.T.A.
station at Chord,
Houghom, near Dover,
is shown (shaded) in
relation to the 0.5mWm
contours of the London
and Isle of Wight sto-
tions. Inset, riggers ore
shown ascending the
750 -foot mast (erected
by B.I. Callender's) with
the channel 10 aerials
(designed by E.M.I.).
The aerials ore screened
to reduce to a minimum
radiation towards France,
Transmissions ore ver-
tically polarized with
o vision e.r.p. of 100kW
in the direction of maxi-
mum radiation. The
transmitters and asso-
ciated equipment were
installed by Marconi's
and the station is
operated by Southern
Television in conjunc-
tion with the Chillerton
Down station.

the forthcoming Audio Fair to be held in the Hotel
Russell, London, W.1, from April 21st 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.A.E. 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
from Alex 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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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 three-day conference
at Olympia, London, during the forthcoming Instru-
ments, Electronics and Automation Exhibition.
Details 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

of deliveries by manufacturers to the home trade,
including those to rental and relay companies.

The year's despatches of TV receivers totalled
2,745,000, which was 36% above 1958, the previous
highest year. The total of 1,551,000 for sound re-
ceivers was 19% more than that for 1958 and 14%
above 1957, the previous highest year. Despatches
of radiogramophones at 187,000 were 14% lower
than for 1958 and 30% below 1957.

1961 Computer Exhibition
(including machine tool control) and instrumen-
tation.

A prospectus and form of application will be
available shortly froth the E.F.F.I., c/o The Elec-
tronic Engineering Association, 11 Green Street,
London, W.I.

Domestic Receiver Production
DESPATCHES of both television and sound radio
receivers were at record levels in 1959, according
to provisional figures based on returns supplied by
members to the British Radio Equipment Manu-
facturers' Association, which gave the net figures

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 encour-
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
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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 testing 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 Societe Fran-
caise de Metallurgie, 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 January
(page 12) to the rapidly increasing number of v.h.f.
sound broadcasting stations in Italy. The story is going

1

r

Dip. Tech. Awards.-Sir Harold Roxbee Cox, who has
around that when the European Broadcasting Union
asked the Italian broadcasting organization how many
v.h.f. stations they had in service, on December 31st,
they asked if they wanted the morning or evening total/

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. 0. Milne (G2MI) 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 international in character.
This is no longer true. In making this announcement
B & K Laboratories state, " We are not exhibition

succeeded Lord Hives as chairman of the National Council
for Technological Awards, presenting a Diploma in Tech-
nology to Ian Stanley (A.E.I. Research laboratories), one
of the first five successful candidates from the Northampton
College of Advanced Technology, Lamm. Other recipients,
all of whom had completed a four-year sandwich 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 loin
the staffs direct from industry. Special one -term
courses aimed at improving the quality of teaching are
now being provided for such teachers 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.

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.E.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 Hennes
will be included in the " Marine Electrics " feature at
the 9th National Electrical Engineers Exhibition at Earls
Court from April 5th to 9th.

WIRELESS WORLD, MARCH 1960

Vacation Courses.-Sound radio and TV servicing
and telecommunication engineering are among the wide
variety of subjects listed in the Programme of Short
Courses" for teachers and others in the educTional
service arranged by the Ministry of Education for the
Faster and Summer vacations. The 30 -page booklet is
obtainable from the Ministry, Curzon Street, London,
W.I.

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 from the
Institute, 47 Belgrave Square, London, S.W.1.

Analogue Computing Techniques.-A five-day intro-
ductory course on analogue computing techniques is
being conducted at the Loughborough College of Tech-
nology, Leicestershire, from April I lth. The fee for
the course is 10 gns, plus 5 gns for residence.
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Personalities
The lion. R. T. 13. Wynn, C.B.E., M.A., M.I.E.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.I.E.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.I.R.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-
mittee. 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., C.B.E., D.F.C.,
M.I.E.E., R.A.F. (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.I.E.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.
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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 165, a number of appointments have been
made. Four of the new divisions-telezommunications,

T. Kilburn, D.Sc., PhD., M.A., M.I.E.E., reader in
elecronics at IN/lancnes:er University, has been
appointed to the newly created post of Professor of
Compu:er Enginee:ing in the University. Dr. Kilburn,

radio and electronic components, cable and construction
-are managed by A.E.I. (Woolwich) Ltd., 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. Allibone (director of research), L. S. Crutch
(director engineering, telecommunications). G. W. Giffin
and J. T. Thornhill (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. Street. 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 Edison
Swan. In the Radio & Electronic Components Division
C. C. McCallum, A.M.I.E.E., becomes general manger.
He joined Metropolitan -Vickers radio department in
1928 and two years later transferred to Edison Swan's

who was at the R.R.E., Malvern, from 1942 to 1946,
co-operaied with Professor F. C. Williams, head of the
electrical engineering laboratories, Manchester Univer-
sity, in building 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 1957 has been engaged on the transistorized com-
pu:er to be known as Muse.

Harry Cartwright, M.B.E., M.A., A.M.I.E.E., the new
Director of Industrial Power in the Atomic Energy
Au:bority's development and engineering group at Ris-
ley, Derbyshire, was w.th :he English Electric Co. im-
mediarely prior to jeining ffie Atomic Energy Division
of the Minist:y of Supply (forerunner of the A.E.A.) in
19;9 and was previously with the Decca Navigator Co.
Mr. Cartwright, who is 40, tcok a first clasp honours.
degree in the mechanical sciences tripos at St. John's
College, Cambridge, in 1940 after which he was a
signals officer at R.A.F. ground radar stations He has.
successively been chief engineer and deputy director
of the group of which he is now appointed director.

OUR AUTIIORS'
L. H. Bedford, C.B.E., M.A., B.Sc.(Eng.), F.C.G.I.,

F.I.R.E., M.I.E.E., M.Brit.I.R.E., director of engineer-
ing at the Guided Weapons Division of the English
Electric Co., writes in this issue on 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 equipment,
started his industrial career with the Western Electric
Co. and spent some months at the Bell Telephone
Laboratories in America. He joined A. C. Cossor in
1931 to initiate their development and manufacture of
cathode-ray tubes. He stayed with that company until
1947 when he joined the English Electric group as chief
television engineer of Marconi's W/T Co. Mr. Bedford'

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 organization since 1920 when he joined
Metro -Vick as a college apprentice. He was appointed
a director of Edison Swan Electrical Co. in 1948. J.
Donegan, B.Sc., A.C.G.I., D.I.C., engineering 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 -

was president of the Brit.I.R.E. from 1948 to 1950 and
was appointed a member 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, is 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 early 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.

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, commercial manager.

B. C. Cook has joined Wolsey Electronics Ltd. as
technical consultant Vision Network Systems. He has
for many years -been with Belchers Ltd.
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R. C. V. Macario, B.Sc., Ph.D., Grad.I.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.E.I. 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.
Macario contributes the article on p. 110 attended the
Institute of Science and Technology, Dublin, specializ-
ing on receiver design and after spending a year with
Pye (Ireland) 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 lecturer at his former college. He joined Pye
(Cambridge) in 1955, and last year was appointed a senior
electronic research engineer with Plessey.
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Physical Society's Exhibition
NEW TECHNIQUES IN ELECTRONICS AND MEASUREMENT

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. A selection of these items is described
in the following report.

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

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 magn:tohydrodynamic 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.

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 1.f. 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 10 -6m. -diameter elec-
tron spot to scan a 0.5 x 10-3m.
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

* Fo: a fuller account of electron spin
and nuclear magnetic resonances see
Wireless World. p. 68, February, 1960.

 Images obtained with Cambridge Instruments Electron -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 analogue of
diode shown in Atomic
Energy Research Establish-
ment (Harwell) display.

" 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
electron 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

fst 4V,044cArn
411. "r  Nast

Newport Instruments electron paramagnetic
resonance spectrometer, showing magnet and
power supplies; also wave -guide bridge.

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.

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 5 x 10 -'in on a 2 x
10-3in 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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Eel)w: Doppler
sensing head of
Burndept press -
output Counter.

MAINS
SUPPLY

10Q.D0J

r0 0 -0 --

to about 10-scm was demonstrated
by the National Research Develop-
ment Corporation. The semicon-
ductor used is indium antimonide
(ItiSb), since in this the effect is

relatively large. Four contacts are
soldered on to InSb elements so that

DISPLACEMENT

Diagram of the National Research
Development Corporation magneto -
resistive effect displacement meter.
The soldered contacts are shown
line -shaded and the direction of
motion indicated 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 is
given by measuring the frequency

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 kly-
stron frequency at the mixer crystal,
producing an a.f. 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.I.R.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 -
°resent the flow velocity. A novel

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 -balance 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 between the
InSb and magnet in one direction
moves one of these resistors further
into the field and the other resistor
further out of the field. The ring-
fietoresistive effect then increases

of osculation.

Tachometer-A method of measur-
ing rates of rotation shown by the
National Research Development
Corporation utilizes the magnetic
field induced when a conducting cyl-
inder rotates in a magnetic field. This
induced field is at right angles to the
original field, so it may be distin-
guished from the original field and
measured by a detector, such as the
fluxgate used, which measures only
the component of the total field in
the direction of the induced field.
This method 'can be used to measure
rotation rates as slow as 0-1 r.p.m.

feature of the arrangement is that,
as both transducers operate simul-
taneously, the " forward" and
" backward waves travel the same
path, thus eliminating any tempera-
ture effects. Slightly different fre-
quencies centred on 5Mc/s arc 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
velocity. A moving -coil meter indi-
cates the average area under the pulses
and gives a direct flow reading.

the value of the resistor which moves
further into the field and decreases
fhe value of the resistor which moves
further out of the field. ThiS un-
balances the bridge and the out -of -
balance signal gives a measure of
the displacement of the InSb rela-
tive to the ma -met.

Strain Gauges take many forms, but
an unusual type was an " acoustic"
gauge shown on the Acoustcs Group
stand. This consists of a length
of ferromagnetic wire stretched
between two massive supports
on the body under test. Placed
near the wire at its centre are two

MEDICAL ELECTRONICS

Medical Manometry.-The first
British "radio pill," soon to be
manufactured in quantity, was shown
by the Medical Research Council. .It
is a subminiature radio transmitter;
encased in a cylinder I,9cm long and
0.6cin in diameter, which signals
pressure (or temperature) values
during its passage through the gastro-
intestinal, tract. A 400-kc/s tran-
sistor oscillator using a Gouriet
circuit is modulated in frequency by
the pressure transducer. This con-

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
diaphragm therefore change the in-
ductance and vary the frequency of
the oscillator. 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).

Below: Photocell -
powered medical
pulse meter shown
by University of ,
Edinburgh.

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 signal 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

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 each 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 0C24'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

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 D0905 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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so 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 geometric means

Pulse Group Generator-To select
and observe special types of nuclear
particles or radiation, elaborate types
of pulse groups produced by these
particles or radiation may have to be
dealt with by the apparatus used.
Complex pulse groups may also be
needed 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

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 + ldB at a distance of 8 cm from
the mica.

Acoustic Measurement-A method
of finding the radiation imped-
ance on a rigid piston was shown
by the Admiralty Research Labora-
tory. An azoustically simple source is
used consisting of a longitudinally ex-

of these frequencies, i.e. 15.8, 158 and
1,580c/s. The phase difference
between the outputs from the two
groups of phase shifters is then with-
in 5° of 90° for any input frequency
between 5c/s and 5kc/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
5kc/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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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
triggers a variable -length flip-flop to
provide the variable -rate and length
group pulse. This group pulse Ls

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

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 whqe
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

WIRELESS WORLD, MAECH 1960

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 valve
to act as a diode, it can also be used

Left: Advance mech-
anical -optical very -
low frequency wave-
form generator.

Cossor grid -
dip meter.

generator at the beginning and end
of 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 to
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 to decrease these
rise times to less than 3Asec for
square waves at all repetition rates.

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 5kc/s,
produces a frequency differing from
the input by an amount which can
be fixed between 0.5 and 2.5c/s.
This fixed difference -frequency out-
put is for feeding a stroboscopic lamp

tappings then has a phase difference
with respect to the original frequency
which increases at a constant rate of
360° per potentiometer wiper 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.

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.

www.americanradiohistory.com

www.americanradiohistory.com


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

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
c.r.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

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 TSA501 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.

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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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.

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 difference be -
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water, and the radiation resistance
from the Q of the resonance in water.

Magnetic Measurements -T h e

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

20% range of guide wavelengths.
There are, however, no inherent fre-
quency -range limitations in the dis-
play unit.

measurement of susceptibilities down
to about 5 x 10' .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

resonant frequency. Attached to the
reed are two barium titanate trans-
ducers; one is driven by a variable
frequency oscillator so as to cause
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

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

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 unequal, 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.

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.

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
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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. A frac-
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

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 greatly 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 250k0.
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 to illustrate the
use of their CRI 32 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 100,W/
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 ± 2%.
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 SO1
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

x+y 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)2 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)2- (x- y)2.
On the basis of the well-known rela-
tion (x+y)2-(x-y)2=4xy, this
difference force produces an output
voltage from the crystal proportional

(Continued on page 125)
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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 linevitv in terms of either

out affecting neighbouring areas was
demonstrated by photographs in
wh:ch domain walls had been made
vis_ble after local reversa:s of mag-
netization. Switching speeds are

slightly displaced angularly from the
preferred direction of the material.
Currents applied to the drive .coils
can then ro:ate this " vector'" to
either of two direCtions, thereby mak-

x or y is claimed, while the response
is said to be independent of input -
current frequency between 15c/s and
500c/s. Extension of the frequency
range up to 50kc/s is thought to be
possible, giving up to 10' analogue
multiplications per second with an
accuracy of better than 0.5 %.

Magnetic Thin-Filrp Stores for digi-
tal computers based on materials

capable of dealing with pulses of
5mAsec duration, and a storage den-
sity of over 200 binary storage
" cells " on a 3in x 3in film is pos-
sible. Additional cols at right angles
to the drive coils are needed to
provide " bias " fields so that the
initial direction of magnetization is

ing passible binary storage in each
" cell " formed at the intersection of
a drive conductor and a " bias " con-
ductor. Mullard also showed work
in this field, using separate sots of
nickel -iron film and conductors
formed by printed -circuit flexible
layers.

COMMUNICATIONS
with rectangular hysteresis loops
have been under development for
some time (see W.W., July/August
issue, p. 312) because of the possi-
bilities they offer of high switching
speeds and high -density storage of
binary digits. Most of the experi-
mental stores have used arrays of
separate spots of magnetic film, 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

Hall -effect  Modulator working at
5Mc/s was a feature on the A.E.I.
(Mcrovick) stand. Care in the align-
ment of the leads to the crystal, and
their arrangement, 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 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 valuable 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

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 rotation
of the direction of magnetization in
the pane of the material like a com-
pass needle. The fact that a selected

the modulator was a wide -band
transformer to match the low im-
pedance of the indium arsenide
crystal, the whole covering 100kc/s
to 20Mcis 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 displays was pro-
duced with the good linearity ex-
pected of a Hall device.

Fast -wave Electron -Beam Parametric
Am?lifiers.-Since in the wave of

inputs, the maximum power output
being 50AW. A noise figure of 2dB
at a signal frequency of 200Mc/s is
quoted for th's 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 3014A and 6V respectively. A
600Mc/s tube is in development.

The G.E.C. Research Laboratories
demonstrated fast -wave amplifica-
tion by passing a beam through two

area of film could be switched with-

PIEZO
CRYSTAL

SOFT IRON
ARMATURE

OUTPUT VOLTAGE XY

X
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Imperial College piezoelectric multiplier
on N.R.D.C. stand)
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(shown

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 case 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
practice would be impos-

Ysible.
A fast -wave amplifier

in which a longitudinal
magnetic field causes the
electrons in the beam to
spiral from the inuput to

cavities into which the signal awl
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
residual gas pressure below its
normal value between 1077 and
10-Rinm of mercury down to about
10 -'mm, or alternatively by draining
off the gas, ions by_means of a trans -
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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.A.E. 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

Untouched photo-
graph of plume dis-
charge from tip of
earthed electrode in
wind tunnel (R.A.E.).

aerial, so wasting more than half the
transmitter power. One 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 (716. 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 21 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 10-2cm, so that the new
waveguide must be tapered even at
2+ 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

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 absorbed 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 required complex reflec-
tion coefficient can be obtained. A
second fixed flat tapered absorbing
vane perpendicular to the plane of the
incident radiation absorbs 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. Note ring accelerator electrodes on inside
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 200Mc/s. Texas Instru-
ments " mesa " transistor is used
in output stage.

WIRELESS WORLD, MARCH 1960

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

p -TYPE BASE

value for the " pinch -off " voltage
is 5V, and the current after this is
limited to 5mA 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 50% in supply
voltage produced output variations of
only ±0.005 %.

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 A.E.I. (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

n -TYPE COLLECTOR

01 in. DIA.

METALLIZED

rElk-TIEMITTER

0'000 lin.
t BASE

WIDTH

Cross-section of Ferranti h.f transistor, showing " mesa," or
plateau, form of construction.
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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
about 30° and a narrow diameter

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 c.r.t. with the 1 -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 Display Tube working on a
new principle was shown in experi-
mental form by G.E.C. Research
Laboratories. It is basically a small
c.r. tube and the numerals are
formed as the shadows of shaped
wire electrodes in the path of an
" unfocused" electron beam which
floods the whole area of the 14 -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
trae 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 limitation appears to be in
the precision and artistry with which
the ware numerals can be shaped.
An anode voltage of 600V is required.

Ceramic I.F. Transformers were
shown by Plessey in the form of

ante) which is 455kc/s and the out-
put, at an impedance of about lkf?,
appears between the ring and back-
ing. The characteristics of the radial -
mode resonances are such that, by
pairing a 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
tilt -sensing device giving a continu-
ous response. It consists of two
shaped stannic -oxide films coated
onto 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 10 -3 -in 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 the coating furnace and an
automatic speed control system to
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

Machine b1 G. V. Planer, Ltd., for
the application of resistive oxide
flms to glass fibre. Whole machine
is c)mplete in one cabinet, including
instrumentation and contra,
cppartus.
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small circular discs of lead titanate
zirzcnate. This material exhibits
p'ezoelectric properties and, when a
circular disc is excited in the radial
mode the performance resembles that
required of an if, tran5f9rmer for

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 2Mn per linear
inch of fibre are achieved.

WIRELESS WORLD, MARCH 1960

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
1 in diameter and 7in long, It has a
resolution of 600 lines and operates
with an anode voltage of about 300V.
The Vidicon type of television pick-
up tube is often criticized because of
the storage properties of its photo-
aaductive light-sensitive 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

ag

Above: Plessey ex-
perimental cera-
mic i.f. filter
element showing
ring and dot
connections.

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

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 about 5kn, is app:ied
between the dot and backing. The
element works on the first overtone
of 160kc/s (its fundamental reson-

www.americanradiohistory.com

www.americanradiohistory.com


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

splitter, me long-tailed pair, with the anode -grid
coupling as an extra something-positive lced-
forward one nigh[ call it-to push up the gain.
This interpretation makes us th.nk of the second .

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 to
say " Turn left at -the end of the road and it's there
on your left." This mollth 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

stage as fundamentally grounddd-grid,
as the drive, and so I shall keep ei, on

The anode current of the first valve
in the usual way by

= - ek)gP + R1)
1 \

p R.,)eg1

(
Rde4

with el,

the line.
is given

(2)

This adds a new node i, and two new branches
leading to it from eg, 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.

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

1/R1' + 1/R = 1/R,
so that R1 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 tolerances we

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,, = iiR, i211, (3)

We need to mark in the new node i2 and then
we can add the local map representing this equation
to give us Fig. 2(c).

Before we can write an equation for i2 we need
to know something about the feed-torward path.
Clearly

E.., = - RI it (4)

and this equation is shown by the new heavy branch
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
concerned with linear differential equations, so
we must assume that the circuit is somehow poised
at mid -travel, either because it has not enough
feedback to 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 e1 and I have
begun Fig. 2 by putting in the first move, e,. The
first equation which springs to mind is the obvious

in Fig. 2(d).
We now need to find out what happens in the

second valve. The grid to cathode signal is quite
clearly given by

er 2 Red, - e6 .. (5)

and we can establish the new point eg2 in Fig. 2(e)
by this equation.

Fig. 1. Schmitt Trigger Circuit.

13; R2

one:
ec, + ek

Like this the equation would have two branches,
from two new nodes, leading to the input node
e10. This is not considered good practice, so we
rewrite the equation as

esi = eth - e, (1)

mark in the nodes e¢i and.ek and draw the two unit
arrows shown in Fig. 2(a). At this point Truxal
decides to put ek down below the main horizontal
line. One application of the circuit is as a phase -
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ordinary valve equation for the second valve

/2 = (tizek2 - ek)/(P + RD

+ R2 e2
P2 ( 1 \

\P + R2) ek (6)

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

Now all we need is to know which is given
by

eout, = -12R2 (7)
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 e" and we can go straight from

erg

ei

eg, eA

ek

(a)

(b)

(C)

(d)

i, to ea by a branch - R1/3. Sheer laziness makes
me leave out the diagram with this reduction in
it, because I can also see that the signal which
flows from ek through egg to i2 can be written as a
contribution directly from ek to ig of size - 1 x
t'2/(P + R2) and then I can get eg2 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 ek to i2 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 ek to it by way of e" which
we can replace by a direct path. This direct path,
which will have transmittance - 1 x µt/(P + R1)
is in parallel with the existing direct path -1/
(p R1) 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 eg, is dropped
altogether.

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

ek

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

ein

ein

(b)

R 1 t3P2

p+R2

p+R1

p+R1 p+R2
P+I R2

' (c)
1+1

p+R1

(d)

egl

RifiP2

p+R1
p+R2

1+112

ek

Rit3112

r1. p+R2

p+Ri
p+R2

1-1-P2

eout

eout

-R2 eout

( f )

ein

(9)

Qin

(h)

µ1R119µ2

(p+Ri)(p +R2)

Rk

p +R1

AIRI8P-2
(p+R1)(p+R2)

p+R1

iliR119112

(p+R1)(P+R2)

ein µiRk /2 I 111,3P2 Rk

(i)

ein

p+R1 (p+RO(p+R2)

ek

I R
p+R1

p+R2

-R

eout

00441

I +Ili R119P-2

p+R1p+R2

eout

R18µ2
p+R1 p+R2 p+R2

Rkp+R1-

-R2

1+1+1 R11911.2

p+R2

°out

p+R2

R119µ2 1+122 1+121)R

p+R, p+R2 p+R2 p+Ri k

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 e1, to ek. There is a contribution
through i, which is clearly of total transmittance
[µ11(p + R1)] x R. We can therefore construct a
direct branch from e, to ek and cross out the
to ek branch of transmittance Rk. When we do this,
however, we are breaking the loop ek to i, to e
of transmittance [ -(1 + µ,)/(p + RI)] x Rk, and
we must put in the corresponding self -loop. But the
signal from ek to i, also contributes to the path 4 to
i2, and it is not legitimate to drop the ek to i, branch.
The reduction therefore gives us Fig. 3(e).

Now we consider the contribution made by ek to
i2 by the route ek to 4 to i2. The transmittance is
[(1 pl)/(p + RD] x [Riflatt,/(p R2)], with two
minus signs disappearing together. We can make
this a direct contribution, when we no longer need the
point i,. This leads us to Fig. 3(f) and, immediately,
to Fig. 3(g).

WIRELESS WORLD, MARCH 1960

eout

Again we consider the flow of signal from e1 to ek
and we see there is a path via i2 with a transmittance

- PIR1sµ2 x R,
(P R1) (P + R2)

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

(1 + Rig P2 1 + P2) X R,\P+Ri p R2 p R2

Fig. 3(h) shows the effect of this change on the dia-
gram.

In the final diagram, Fig. 3(i), the point i2 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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C.

branch joining input to output and having a trans- Truxal (loc. cit.) you can carry numbers all the
mittance way through to considerable advantage.

t1 t2t3/(1- ti) The only way in which you can get the full benefit
of this method of handling circuits is by practice.

Each of these t'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
tl should be unity. We know, in any practical case,
the values of µ2,p, RI, R2. We may wish to make
13 unity and find Rk, or to fix Rk and find S. But the
expression for t, is greatly simplified by putting in
numbers. In fact, as you will see if you consult

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.

BOORS
Stereo Handbook, by G. A. Briggs. Wide survey

of fact and opinion on tne 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 lOs 6d.
Wharfedale Wireless Works, Ltd., Idle, Bradford.

Stereo Record Guide, by Edward Greenfield, Ivan

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

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

March and Denis Stevens. Collection of critical assess-
ments of existing stereo gramophone records, as regards
both musical content and recording quality. Arra aged
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 sound reproduction. Pp. 147; Figs. 15,
and illustrations of typical commercial installaticns.
Price 15s. Souvenir Press, Ltd., 94, Charlotte Street,
London, W.I.

Mullard Circuits for Audio Amplifiers. Designs for
power amplifiers and pre -amplifiers for mono and stereo

The Conversion of Ionospheric Virtual Height/
Frequency Curves to Electron Density/Height Profiles,
by J. 0. 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 including an extensive
bibliography. Pp. 48; Figs. 10. Price 3s 6d. H.M.
Stationery Office, KingslA ay, 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.B.
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THE full -line curves indicate the highest frequencies
likely to be usable at any time of the day or night for
reliable communicatiobs 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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FREQUENCY BELOW WHICH COMMUNICATION SHOULD BE POSSIBLE

FOR 25% OF THE TOTAL TIME

- - PREDICTED MEDIAN STANDARD MAXIMUM USABLE FREQUENCY

FREQUENCY BELOW wHICH COMMUNICATION SHOULD BE POSSIBLE

ON ALL UNDISTURBED DAYS
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The Editor does not necessarily endorse the opinions expressed by his correspondents

"Economical High Gain AS.
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,

IN

(G..1 TILY )

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

+KT.

OUT

H.T.

(G.W. SHORT (A))

bear examination. He rightly gives the effective first -
stage output resistance for a response 3dB down at
10kc/s, with 5pF strays, as 10/7r Mil, and this value is
indeed attained with an 8-Mfl anode load in parallel
with a 5 -Me anode impedance. But taking the cap-
acitance as 10pF (which is a reasonable figure allowing
for wiring strays), the required effective output resistance
becomes 10/27T MCI, or 1.59 MCI. To obtain the required
value of 1.59 Mil, the anode load resistance must be
reduced to 2.3 MCI in contrast with Mr. Bailey's value of
4Mfl. 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 Rk is the
load resistance. If the effect of C,. is ignored, and if

(G.W. SNORT (B))

R. approaches infinity, then R, can be removed without
materially affecting the output impedance, which is then
Rk 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 Rk. 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 5Mfl, the anode resistance of the preceding pentode
stage. The output impedance is actually r, (R, 12)/
[r. -I- R, R, (1 + P)], in parallel with Rk, which comes

to roughly ir 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 -I- 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

AA A

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

of Mc/s, it 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 a T. N. Williamson's phase
splitter) 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 100k12), provided the correct grid bias
for the triode. However, this was in the days of
Government -surplus EF36 and 6J5 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

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 to 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

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 If. 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 appropriate filter
in the light path to one eye. I find it difficult to under-
stand this statement as I 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

of movement. ana colour.
C. E. M. HANSEL,

Department of Psychology,
Manchester, 13. University of Manchester.

Early Public Address
IT may interest Mr. Haydon 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 speech. I 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
other 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!
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 transparencies can Rive 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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Walmer, Kent. S. G. KNIGHT.

Editors and Editing
I TAKE it that Mr. 'Waldron, whose 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 para of the article"!

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

4C.Vacted as "metallic insulators!? or
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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

running in one direction are
"Twistors" (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,

smaller energy differences can be ob-
tained between 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 u.h.f. 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 been put
on the market in Britain by G.E.C.

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 plastic 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

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

iof the " bar magnets " s 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 lgsec 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.

r

k.tottf;ak..x';.

Suitable for use in radar and com-
munications systems, it will operate
at frequencies up to about 4 Gc/s. It
is mounted in a coaxial structure for
direct insertion into coaxial and
waveguide circuits, and has the very
low series inductance of 0.5m,t/H.
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
imoortant aid to the design of micro-

store consists of a whole stack of
alternate magnet -cards and sensing
grids. In each sensing grid the wires

CORE SWITCH

52 COPPER STRIPS
26 TWISTORS

WIRELESS WORLD, MARCH 1960

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 way as masers.
Rasers, on 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

wave receivers based entirely 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 output x damping factor x
efficiency x maximum possible grid
circuit resistance -:- (input voltage x
harmonit 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
II.-TRIGGERED TWO -STATE CIRCUITS

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

ACOMMONLY 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. Vg3 = 0 and C is charged.
(b) A positive -going sync voltage applied to V

causes I and 192 to rise. Vg2 and V, therefore fall.
As g3 is connected to g, by C the instantaneous
potential change is conveyed directly to g3, which
consequently follows and Vg3 goes negative. I is
therefore reduced and 192 increases. A further reduc-
tion in Vg2 results in a corresponding fall in V93.
This action is cumulative and ends when I is cut
off and all the space current flows to the screen.

H.T.

Fig. I

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

(d) The first stage terminates when Vg, drops to
zero. 1g2 drops and Vg2 and Vg3 rise, but I remains
cut-off. This is because g3 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>R1), and the
voltage on g3 rises towards suppressor cut-off.

(f) I begins to flow, Va drops and IF, is reduced.
Vg2 increases, a further rise in Vg3 is caused; I
increases, causing a further drop in V. This action

VgI

Vg 2

Vg 5

Va

INTERVAL - 3 -
-

(D) (d)

O

0

(a) /0)
(f)

(b) (d) (e)

SUPPRESSOR
CUT-OFF

H.T.

(g)/
14_ (0

CR CHARGING

CR DISCHARGING

\D)

0

(e)

(c) (f)
(g)

Fig. 2

is cumulative and the circuit returns to its stable
condition.

Interval 3:
(g) V93 follows the rise in Vg2 and, due to its posi-

tive excursion, 1,3 flows, causing C to charge rapidly
through R1. This flow of current through R1 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 g1 it is
possible to trigger the circuit by a negative -going
pulse either at g, or g3. 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 Vg3 requires the creation of a
space charge ("virtual cathode") between g, and g3.
Under these conditions the pentode may be regarded
as a pair of triodes with cathode, g1 and g, as one valve;
and with "virtual cathode", g3 and anode as the other.
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Principles of a Measuring Device Used on Lines and Waveguides

AREADER, sharing my dislike for hazy or
uncertain ideas, has cited the reflectometer 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.

radio direction finding, however, will remember 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 heart -shaped diagram,
compared with the ambiguous figure -eight of the
loop alone and the omnidirectional result with the

It has also been called' the

00
( c )

Fig. I. Polar diagrams showing
the directivity of (a) an ordinary
vertico! serial, (b) a loop aerial,
and (c) the well-known direc-
tion -finding aerial in which (a)
is added to (b)-one loop of (b)
being negative.

Directional Coupler.
Whatever the name,
its purpose is to en-
able r.f. power travel-
ling along a line
or waveguide to be
sorted out according
to direction of flow,
so that the direct and
reflected power can
be measured separ-
ately. 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
can be slid. The maximum and minimum readings
give the ratio directly. The sliding process is not
always very convenient; 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

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 electric 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 been re-
versed in (b). The

lit kW\answer is that it
up amongst the greatest number of such frequencies
-quite the reverse of the general intention. The
rcflectometer, 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 seem 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

would be equally cor-
rect to show reversed
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 thedirec-
tions of both fields in either (a) or (b) were reversed it
would not affect the direction of wave motion.

Another fundamental point is that in so far as
power is being conveyed either way the two fields

Fig. 2. The continuous lines
represent the electric field, and
the look,st lines the magnetic
field, t gsther making an cl.?c-
trcrnagttic wove trovelline at
right angles to them,(a) towards
you, and (b) away from you.

are in phase with one another.
What the problem boils down to, then, is to find

* Incidentally, why is the term " v.s.w.r." (voltage standing -wave
ratio) ,5o often used where there is no point in emphasizing voltage
P The current ratio is the same, so why not )ust
" s.w.r."?

WIRELESS WORLD, MARCH 1960

which way across the cable or waveguide the magnetic
field is directed, relative to the direction of electric
field. If one places oneself so that the electric field
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I

INNER CONDUCTOR

PICK-UP
CONDUCTOR

OUTER CONDUCTOR

Fig. 3. The basic prin-
ciple of a reflectometer
is the coupling of a
pick-up conductor to
both electric and mag-
netic fields in such a
way that the two effects
cancel out for either
direct or reflected wave
as desired.

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 rate 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 by the
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 0. 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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Fig. 4. Construction of re-
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Fig. 6. Circuit diagram
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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 100Q,
and the resistance Rm 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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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 reflected
power giving equal receiver output. Alternatively
if an output -calibrated signal generator is available
the input can be varied by its attenuator to get equal
receiver response with the reflectometer loop in its
two set positions.

coupling to the inner conductor minus that to the outer.)
Tne type of instrument shown in Fig. 4 is reasonably

well covered by (6) if C1 = C2 and C1 + C2 = C,
simplifying it to

M L-= -=._- RC
Zo R

In the loop type with capacitance concentrated mainly
at one end (Fig. 6), on the other hand, C2 =-"" 0 and
Cl = C; adapting (5) accordingly gives

M RC
Z0 1 + jcoCR

Anyone whose thirst for information on reflecto-
Pinrs, especially theur i,-.2rcical details, has not yet
been slaked should refer to this aril' othe.r literature
I have mentioned, and perhaps als, a a earlier 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 along 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 u3S Ciand R must add up to V;

and since R is made much smaller than the reactance of
C, jcoCR l a;rd

RC
Zo

which is the same as In'-ith Fig. 5 except that there is no
stipulation about L. NOte that within the limits of the
approximations the balatfce condition is independent of

ufrequency, so the setting' up is effective over a wide
frequency band.

Secondary Radar Fi:Nr Marine Use
THE correlation of radar paints a navigation chart

Fig. 9. 1
zo

ZERO
VOLTAGE

the voltage across C2 must be the same; and the voltage
 across the rod and that across R must add up to zero:

(i/ i2)R = V .. (1) Response (to right of radial marker) from RACON trans-
ponder at about two -miles range.la) C

is eased by the use of secondary radar, as transponder -
carrying targets" will give a strong identified response.
RACON is one such transponder beacon icor marine use:
it produces, when triggered by a ship's illdar transmis-
sion, a chain of impulses corresponding to 25 to 20 dots
extending over the equivalent of four miles of the p.p.i.
screen on the bearing, and starring at the range, of the
beacon -equipped object. The transponder sweeps the
allocated band of frequencies once in. 75 sec during
5 -min operating 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.

jwC2
(i1 i2)R - IjwM = 0.. (3)
V = .. (4)

The value of i2 found from (2) is substituted in (1),
from which it is found, and both are substituted in (3),
where I is replaced by V/Zo from (4). After a bit of
manipulation this yields- (Ci +C2 - CI w2 LC) -1- jo)(--=1Z C2 2L-CIR

Z
(5)

Zo 0

To make this possible, the "j" term must be zero; i.e.,

C2L = C1R -
Zo

M C2Lor -
Z0 C1R

The factor w2LC2 in (5) is the ratio of the reactance of L
to the reactance of C2, 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 Cito2LC2
can be neglected in comparison with C1 + C2. With
these amendments, (5) boils down to

M C2L
=

Zo
R(C1 4- C2) .. (6)

This states how the circuit must be proportioned if the
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For instance, over a 2 : 1 frequency band the lowest
frequency gives a response 6 dB less than the highest.
And there is loss in the pick-up. Allowing, say,
a total of 75 dB, the reflected -wave voltage picked
up from 10 watts with a s.w.r. of 1.03 in a 70-0. line
comes out at 4.7mV. This is really too small for a
crystal and microammeter.

relectometer is to ignore waves travelling in one of the
two directions through it. When the position of
the detector, or tne loop itself, is reversed, M in (3) is
reversed in sign and a reading is given. The current in
tae detector circuit is then proportional to the current in
the line (1) and therefore to tnc square root of the r.f.
power. (Tnere is, of course, mutual inductance between
the pick-up and outer conductor, so M is really the .
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inner and pick-up conductors, C = C, + C2, and 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, ar, (liven by
L. G. McCoy in Q.S.T., Oct. 1')56, and the
1957 A.R.R.L. Handbook, p.5? `v. A more compat
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 com12..act version, in which the
first arrangement is adalpted 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 because it is more suitable for higher

Fig. 7. Variation of re-
sponse as the loop in Fig. 6
is rotated through one
whole turn, with the mag-
netic coupling (a) too
tight, (b) too loose, com-
pared with the electric.

Fig. 8. Diagram of ap-
paratus using a reflecto-
meter for measuring
standing -wave ratio and
hence the impedance of
fine terminations.

1&=
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OSCILLATOR

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 C2=0 and CI= 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 carlioids i...,_11....tbe-trtd-----CFrrform

Besides berg proportioned for equal capacitive' ,
and inductiv e e.m.is, a reflectometer pick-up device
must extent a along tne line for only a small fraction
tf a wavrclength-which means a very small loop in
ceatirraetre waveguides--and not be large enough to
ctu%e appreciable refection or absorption of the
transmitted power itself. At the same time it must
be sensitive enough ;.(-3 indicate small amounts of
reflected power.

Suppose, for example, tint standing -wave ratios
at least down to 1.05 are to be measurable. That
is to say,

V + vp= 1.05 = V -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 - 1
p F 1

- 0.0244

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
frequency there is a further loss, because the voltages
picked up are proportional to the rate of change, and
hence the frequency, of the wave voltage and current.

REFLECTOMETER

I / \ I COMPONENT
(UNDER TEST

SET LEVEL

RECEIVER

t TUNING

TUNING

PISTON ATTENUATOR

0 L-

1

FORWARD  BACKWARD

POWER

S.W.R.
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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.

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/s is 0.25 x 60/57.175 = 0.2625 wavelength.

The susceptance of a stub of the same characteristic
impedance as the transmission line at 60Mcjs is given
by moving 0.2625 wavelength towards the load from
the point of infinite susceptance. This brings us to

j0.082. We need + j0.48, therefore the impedance
of the stub must be (0.082/0.48)Z0 or 0.171Zo. 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.)

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
+ j0.48. Similarly poipt B can be. moved to 0.5 +

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 impedance
is equal to Zo.

(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

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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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

I:141

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 will 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.

(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

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

(]) 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) Series elements, such as quarter -wavelength

transformers, in conjunction with phasing
sections. A phasing section .is a length of

aerial. If the elements are 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 0.48 =
L36. The change in frequency for a change in
susceptance of 0.48 is therefore

www.americanradiohistory.com

www.americanradiohistory.com


0

-1 LOAD

001410" 160°

0 t,

DIPOLE
o ONLY

J 63 51'

fr 60

0

Fig. 18

61

moos
ooz ce#44,

0.40 0 coo

iSo° o:24
if

DIPOLE
WITH STUB

61

A 59 53,

56

6
53 B

o4

9

SWR o

30°

p10N O' DEC

024 026 0,2
026 021

6

51

0,411,

ltd

ocr

oo°
dr o

S

moos
...

040 00, -00,4
O eii iiroz ° 0 of 00:4

e,,,A0,0 we 0..z-.

.4.4,,,,f;50. - i 0

-00

°S. -6

O

C B

'r0,0
1?(FLECtio04, N

o 01,

ocr

O taw c\t`0`.-0, OP Fig 19

0.4 024 016 0,
016 Or

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 +
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

142

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
transmission line is found to be excessive. The
variation in matching with frequency is therefore of
little interest.
Matching 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 i-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 k or I 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 k (or f) 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 I (or 1) 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

WIRELESS WORLD, MARCH 1960
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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 (a) any closer spacing than

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 f -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 + j0.6,
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 i-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,

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 X2 -I- ZL 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 X2 + ZL 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 + j50 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 + j1.0 (point A). The series ele-
ment will be a capacitor of reactance equal to 1.49Z0
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
1.25Y0 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 +1/Q. The resultant admittance of load
and capacitor combined must now lie on the line

Fig. 20 (a). Limits within which the double -stub matching method can be applied.

Fig. 20 (b). Matching with two stubs spaced at 3A/8.

cskb
,,,.0WcooSODS

a
"<-150

91

-1
6 oe

-120

3X/1e SPACING

0,
e

0

Fig. 20(a) OJO

TOWARDS

0.413 o

o Ao.oz c(*(
9 44r,18

lie or, ...N\
. 1 o:61,

+J

-30 30

0"rcrtoN tact °1
0. 0/+ 0.20

01.2
026 024

WIRELESS WORLD, MARCH 1960 143

www.americanradiohistory.com

www.americanradiohistory.com


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 -I- jl, 0.8 -I- j2 0 j10;
it is, in fact, a circle, the centre of which can be found

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

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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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 0.51Zo 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

SHORT-CIRCUITED LINE

X LINE WITH AERIAL

0 AERIAL
Ab

Fig. 23

.. AIR&
- -

Fig. 21. 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 Strafford9 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, 0.1-11.4. As we started with a
short circuit, 0+10, 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 true 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
aerial at 51Mc/s must therefore 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.

5Loccptance 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 effect 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 - j2.85.
The compensating stub must have a susceptance
of +12.85 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 Line Attenuation " scale. Therefore, to the
admittance thus found, 20 + j0, must be added the
admittance 0.5 + j2.85, corresponding to point C,
making the total shunt admittance due to the pair
of stubs 20.5 j2.85 at the undesired frequency.
It will be seen that the effect of the compensating

Compensated Coaxial7Stub 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
stub which is one half -wavelength long at the undesired
frequency and is short circuited at the free end.
This stub will " repeat the load " and will short
circuit the line 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

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.

e

F
L

SYMBOLS
= Effective relative permittivity (dielectric constant)

of the dielectric.
= Frequency Mc/s.
= Physical length of line in metres.
= Length of line in wavelengths
= FL Ve/300 = FL/300v.

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 FD and Fa.
The electrical length of FD of a stub which is one
half -wavelength at Ft, will be 0.5FD/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 FD/Fu, wavelengths. The
point so reached is the susceptance placed across
the line at the desired frequency. To reduce this
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v. =
Y
Yo

=
Z
Z, =
z

Velocity factor of line = 11-Ve.
Load admittance.
Line admittance.
Normalized load admittance, = Y/ Yo.
Load impedance.
Line impedance.
Normalized load impedance, = Z/Zo.
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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
r not z.

As derived

Now K =

1 + 11(1S - 1 - IKI
z - 1
z + 1 iand f z = r + jx

K -  + 1 + jx
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:-

(t. 1)2 + x21 jr

I (r + 1)2 + x2]
If the load impedance is resistive (x = 0) this

simplifies to:-

 - 1 + jx

So that:- S  - 1
1  + 1

IKI =

1+  + 1 r+ 1 + r- 1
r+ 1- r+ 1- r

IKI =

r - 1

 - 1
 + 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 1
u2 v21 4- r  1 + r 1 + r

while the penultimate line should read:-
2ru r2 1

u2 v21 + r (1 + r)2 (1 + r)2
In the February issue page 83, second column,

line 12 the equation " attenuation (dB) =
k s /frequency " is given without specifying that k
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 (1) of the line is given by:-

L1= -
A

where:- L is the physical length in metres,
A is the wavelength in metres, given by A
300v/F metres,

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.

FL F
.*./ = . . . . (wavelengths) and v =

300L/

Let the electrical length be 4 at F, and /2 at F2.
Then:-

F, L F2 L (F, - F2)L 6FLv -
3004 30012 300(4 - 12) 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 impedance of 1 + j0.6.

"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 a
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 Radil 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 (G3JA0)
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 I Ith 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 digital computers will be dealt with respectively.

At the meeting of the Midland Amateur Radio Society
on March 3rd D. Edwards (G3D0) will talk on DX work-
ing, and at the meeting on the 15th? R. Rew (G3HAZ) will
deal with v.h.f. reception. The society 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 lecture -demonstrations of photo-
electric devices by E. Sollittt the president (2nd), of hi-fi
equipment by Fane Acoustics (16th), and a home -built
table -top transmitter by W. Ripley (23rd). Meetings are
held at 7.45 at Swarthmore Education Centre, 4, Wood-
house Square.
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News from the industry
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

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.

(directors of Ether Ltd.), and J. Langham Thompson
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 achievable, the company is offering
sample devices. Details of the samples and of the pro-
posed range of diodes for use at v.h.f. arc obtainable
from Standard Telephones and Cables, Ltd., Transistor
Division, Footscray, Kent.

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 equipment 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
equipment 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
airports has been installed at Arlanda, Stockholm's new
airport. The D.A.S.R.1 employs duplicate 800 -kW
transmitters feeding into separate aerial reflectors which

B.T.H. Sound Equipment Ltd.-Under the general
reorganization scheme of the A.E.I. Group the name
of this company has been changed to A.E.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

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 latest
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 each case. Last October
SAMAS, previously the French subsidiary of Powcrs-
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.

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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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.B. 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.

Western Germany. -A. B. Metal Products Ltd.,
manufacturers of Clarostat controls and resistors, whose
new address is Walkden House, Melton Street, Euston
Square, London, N.W.1, have appointed Heinz
Michalski, Myliusstrasse 54, Leverkusen 3/RhId, to
represent them in Western Germany.

Anglo-Canadian Agreement. -Television broadcasting
equipment manufactured by E.M.I. will be distributed
and serviced in Canada by the Canadian General
Electric Co.

MARCH MEETINGS
Tickets are required for some meetings : readers are advised therefore to

communicate with the secretary of the society concerned.

LONDON
1st. I.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.R.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. .J. Smale
and S. N. Pocock at 6.0 at Savoy Place,
W.C.2.

7th. I.E.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. C. Morgan and E. S.
Mallets at 7.0 at Manson House, 26
Portland Place, W.I.

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.I.R.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.I.) 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
and D. Summers at 5.30 at Savoy Place,
W.C.2.

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.I.R.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 I.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.

29th. 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. I.E.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. I.E.E. Graduate and Student

Section.-" Inertial navigation systems"
by Wing Commander E. W. Anderson
at 7.0 in the R.E.M.E. Assembly Hall.

BARNSLEY
16th. I.E.E.-" The reliability and

life of impregnated -paper capacitors "
by J. P. Pitts at 7.0 at the Arcadian
Restaurant.

BELFAST
8th. I.E.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.I.R.E.-" Transistor power

amplifiers " by F. Butler at 7.15 at the
Matthew Boulton Technical College.

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. I.E.E.-" Television on tape "
by W. Silvie at 6.0 at the James Watt
Memorial Institute.

BRISTOL
30th. Brit.I.R.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.I.R.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. I.E.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.I.R.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
11th. Institution of Production En-

gineers.-" Numerical control of mach-
ine tools from the production engineer's
point of view " by 0. S. Puckle at 7.30
at Britannia Works Canteen, Davey
Paxman & Co., Ltd.

DUBLIN
10th. I.E.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.R.E.-" Radio guidance

in the automatic landing of aircraft " by
J. Shayler at 7.0 at the Institution of
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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 I

aerials- and a Band II aerial sur-
mount a corner reflector array for
Band Ill. Until the opening of the
Dover station I.T.A. transmissions
were received from London 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.

1

/ UtILL

4-r 01
,

r
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pek

10.. ...fol.

finished in satin chrome.
- A silent switch adaptor

G7819 is also available.

,04.401VMAKIVIMOS.,
0 N.,

New
Mixer Preamplifier
Model EM3/Mk. III

Inputs for 2 mks. 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. III
Similar unit with 6

inputs.

41

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

Tel. Museum 6817 GI Lines)
Grams: Trisatho WeS110 London
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Engineers and Shipbuilders, 39 Elm- MANCHESTER
bank Crescent. 3rd. Brit.I.R.E.-" Electronics in

oceanography " by M. J. Tucker at 6.30
HANLEY at Reynolds Hall. College of Techno-

logy, Sackville Street.
" Electrical machines" by Professor 16th. I.E.E.-" Data processing "
M. G. Say at 7.30 at the Town Hall. by J. C. Gladman at 6.15 at the Engi-
HULL

31st. I.E.E.-" Recent developments
in colour television" by I. J. P. James
at 6.30 at the Y.E.B. Offices, Ferensway.

LEEDS
1st. I.E.E.-" The transmission of

news film over the transatlantic cable "
by C. B. B. Wood and I. 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. I.E.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.

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.I.R.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, Neville Hall,
Westgate Road.

14th. I.E.E.-Discussion on " Com-
ponent reliability" at 6.15 at the Ruth-
erford College of Technology.

SHEFFIELD
21st. Institution of Production Engi-

neers.-"Electronic control mechanism"
by 0, S. Puckle at 6.45 at the Devon-
shire Room, Grand Hotel.

WORKINGTON
8th. I.E.E.-" The reliability and

life of impregnated -paper capacitors "
by J. P. Pitts at 7.0 at Workington Col-
lege of Further Education.

Mikes

and

Mixers

RIBBON
MICROPHONE
Model G7S23
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 beautifully
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" 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-

' rnected 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.

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

Piped T V
THE G.E.G., 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

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 fur 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

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
j screen most widely used today is the

17 -inch and the minimum viewing

few years. suffered. One looks like a com-

"WIRELESS WORLD" PUBLICATIONS
. Net By
Price Post

ELECTRONIC COMPUTERS: Principles and Applications.
T. E. Ivan. 2nd Edition. ...

TELEVISION RECEIVING EQUIPMENT.
25/- 261-

W. T. Cocking, M.I.E.E. 4th Edition
TRANSISTOR A.F. AMPLIFIERS.

30/- 31/9

D. D. Jones, M.Sc., D.1.C., and R. A. Hilbourne, B.Sc.
'LONG -WAVE AND MEDIUM -WAVE PROPAGATION,

21/- 21/10

H. E. Farrow, Grad.I.E.E.
RADIO CIRCUITS: A Step -by -Step Survey.

W. E. Miller, NI. A. (Cantab.), M.Brit.I.R.E. Revised by
E. A. W. Spread bury, M.Brit.I.R.E.

4/6

I5/-

4/10

15/10
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
eyed too close to the screen and you

lipt undue lininess. Anyone who
FL;Wants.ta watch a I7 -:inch screen with

150 -

GUIDE TO BROADCASTING STATIONS. 12th Edition
PRINCIPLES OF TRANSISTOR CIRCUITS.

S. W. Amos. B.Sc. (Hons.). A.M.I.E.E.
MICROWAVE DATA TABLES.

A E. Booth, M.1.R.E., Graduate I.E.E. '
PRINCIPLES OF FREQUENCY MODULATION.

B. S. Cantles

3/6

21/-

27/6

21/-,

A complete list of books is available on application.
-Obtainable from all leading booksellers or from

ILIFFE & SONS LTD., Dorset House, Stamford Street, London. S.E.1

WIRELESS -WORLD; MARCH -1960

_ - -www.americanradiohistory.com

www.americanradiohistory.com


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,
I 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
ferrite aerials can be; but the trouble
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
has produced a compact ferrite aerial
working at high enough frequencies,
though I don't see why in time it
couldn't be done. I'm sure there
would be a good demand for them in
exposed, windy places if they were
available.

5 4 1 1

I I I I 1

GIVE LEVERAGES OF

I I 4.5 I I MI
3-151 6.5:1

5.514

511

5.510

5.314

" M " TYPE MICRO SWITCHES
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
combinations! Side brackets are of brass and
barrelled -nickel -plated;- Operators -levers are nickel-
sihrer blades. The rollers and wire extensions are as
tabled. Patented by BULGIN in the U.K. and
U.S.A. All the devices on this page are essential
when operating movement is by wiping or smearing
motion-as with Cams or Slides, and not by- direct
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-,
525- and 625 -line signals. I write
" almost any part of the world "
because it won't handle the French
819 -line pictures-still, one can't
expect everything! Dual standard
receivers for 525 and 625 lines will
be installed in public rooms and first-
class cabins. Incoming 405 -line sig-

List No. XXXJW

For
Tape Recorders

Film Projectors

Sorting Machines

Weighing Machines

Dictating Machines List No. XXX/L

List No. XXX/L/R-G to L/11-1)

For
Electric Clocks

Vending Machines '

Document Copiers.

Product COunting

Printing Machineiy

nals will be converted to 625 lines in
the ship's central TV control room.
Where alternative programmes are
available passengers will be able to
switch from one station to another.
There'll be 60 -odd sets -to begin
with, but the number can later be
increased to nearly 400 without any
basic alteration. And there will
also be TV available for those who
want it when the ship is, beyond the
range of transmitters ashore, for she
will have a comprehensive closed-
circuit installation. This will enable
films chosen from the ship's extensive
library of reels to be used and it will
also make live TV broadcasts possible
-simple studio sequences, interviews
and so on. Dare I say that I hope
there'll also be TV -free rooms, to
which those who want a holiday from
the daily ration of television at home
can retire?

WIRELESS WORLD MARCH 1960

COMPETITIVE PRICES ON APPLICATION

Add suffix to
List No. of
Switches

TO OBTAIN EXTERNAL OPERATOR
- - - .

Stainless Steel Wire
-1 W 171 <--.-s-.""------...........--.."\l'

Nickel -silver blade
-/L.

11.31

-IL/R.G."
-/L/R.B.
-11-111.55.*
-/L/R.P.* 11= 41111igglapia

*Having GRAPHITE, NICKEL -PLATED, BRASS, STAINLESS STEEL and TYFNOL ''
(PLASTIC) ROLLERS, respectively. Note: Operators may also be reversed to proie
towards terminal tags.

A. F. BULGIN & CO. LTD., BYE-PASS ROAD, BARKING, ESSEX.
Telephone: RIPpleway 5588 (12 lines)
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Pcediatric 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
bath room television installation
shown at Olympia. To forestall en-
quiries I would 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 pxdiatric
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

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 Fiihrer 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./I.T.A. receiver ore incorporated in this bithroom outfit.
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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.

Babelissimo
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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AVO INSTRUMENTATION

AVO instruments are in
permanent use at
many' oil refineries

Multi -rang

D.C. Amplifiers
Radiation Monitors
Valve Voltmeters

e Testmeters
Valve Testers
and other electronic
and nucleonic instruments

Reed. Trwit Mad.

utknr.(0) AVOCET HOUSE 92-96 VAUXHAU :RIDGE ROAD LONDON S W I

Telephone: VI( torta 3404 (12 Imes) Coble, Aro. rt. Sdwatt.
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cut

costs

with
these

components
Increased manufacturing capacity has put us in a particularly favourable position to supply quantities of certain crystal

holders and valve holders as illustrated. If you use these 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. 1100

2 CRYSTAL HOLDER, STYLE B RCL 271 CAT. NO. HMI

3 CRYSTAL HOLDER, STYLE C RCL 271 CAT. NO. 11C3/2

4 BASEBOARD VALVE HOLDER B9 CAT. NO. V1169/9

Manufacturers are invited to write for full details of our complete range of components.
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ELECTRONIC COMPONENTS

Associated Electrical Industries Ltd

E Raclo and Eictronic Components Division
PP 17.155 Cnring Cros Ro 1. London. W.C.2.

Grrr0 813150.1161rm:51wnWtcnt London.
CAC £7.26
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Backward
Wave

Oscillators

Abridged data
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150 to 1500
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500 to 2500
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5.0
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50

21
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worertmEgeng
41,Mullard

GOVERNMENT AND
INDUSTRIAL VALVE DIVISION

.10

Mullard now have available a range of 0 -type back-
ward wave oscillators covering operation In the
S, X and J bands.
The mechanical design allows substantial cuts in
maintenance costs to be effected 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 automatically locates
In the focusing system and any replacements may be
mode quickly and easily without need for focusing
adjustments. Both electro-magnet and permanent
magnet focusing systems are available.

BA16-10 demounted from electromagnet focusing system

Where modulation of the valve output is required
this can be readily achieved by modulating the
appropriate electrode. The output connection is
isolated 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 specialised microwave valves make possible
the design of wide frequency range microwave in-
struments, microwave search receivers and f.m.
carrier systems. Write to the address below for full
details of these and other Mullard microwave valves.

SO

II.. 35111-10

1!

swarasseer iroorstierfol

MULLARD LIMITED

Mullard House, Torrington Place, London, W.C.1

Telephone : LANgham 6633

el.
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from AIRPORTS

to ZYMURGISTS

Multitone
leads in pocket

staff location

By far the largest number of hospital
and industrial installations of the pocket
receiver type in this country, and
overseas, are Multitone. Our selective

induction system " Personal Call " is
saving time, money and worry in well over
100 different types of industrial concerns
from airports to zymurgists. (We are

looking for a Quill Manufacturer to
complete the alphabet.)
The New MULTI -CHANNEL equipment
provides over 400 individual channels
using the new flat receiver (as illustrated).

ersonal
THE MULTITONE

DE
system of staff location

Addmowal Fa iLiu,

..

ELECTRONIC TRUNCHEON

The Electronic Truncheon is no bigger than
standard equipment carried by guards and serves
the same purpose, but inside there is a trans-
mitter which, when the button is pressed, sends
out a signal. This is picked up by the loop of
wire around the area to be protected. The pulse
is used to operate a small receiver, which auto-
matically switches on any form of electrical
alarm. It can be operated from any point in the
area.

INTERNAL TRANSPORT COMMUNICATION

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

MULTITONE INDUCTION SYSTEMS CAN
SOLVE YOUR STAFF LOCATION PROBLEMS:

* Equally suitable for large and small areas or
concerns

* Low rental terms
* Virtually no internal wiring

L___._._________J
(the `peep -peep' in the pocket), the only staff location system worth installing

Write or 'phone for further paruculars. n can be found 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

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

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

TIME/UNIT EVENT (2 LINE): For time measurement
in range 1p.sec 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 1 Mc's over period of 0.001, 0.01,
0.1, 1 or 10 secs. Crystal accuracy 2 parts in
10°;week. For mains or 12Vd.c. operation.

Full technical specification available on request.

RANK CINTEL LIMITED
WORSLEY BRIDGE ROAD  LONDON  SE26
HITHER GREEN 4600

Sates and Servicing Agents: Atkins, Robertson 4 Whiteford LIO. IndusltialEatale. Thornhebana. Glasgow,

McKellen Automation Ltd., Ill Seymour Grove, Old Trafford, Manchester, 16, Hawn( A Co. ltd., 59 Moor St.. BarnIngham, 4.
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AN ANNOUNCEMENT OF IMPORTANCE
TO ALL TAPE RECORDER USERS

SUPER -THIN'
.0 TlINUMAII0 Patalr

Now available:
the complete range of
professional -quality

'MADE NANO

...on the sensational C -SLOT REELI

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 5in. and 7in. reels of AUDIOTAPE are
supplied on the exclusive C -Slot Reel-the
fastest -threading tape reel ever developed.
The tape end, dropped into a slot in the
hub. anchors itself automalically at the

first turn of the reel. AUDIOTAPE is
also available on the popular -size 3m., 31in.,
4in. and Siin. reels.
For the truest sound that your recording
equipment can produce try AUDIOTAPE.
It speaks for itself!

AUDIO DEVICES Inc., New York, N.Y.
c,,,cesiwo,es to the Urwed Kinedorn one E.-,

LEE PRODUCTS (G.B.) LIMITED.
.Eipco House , Longford Strut. London. N.W.I.

rev EllSton 5714 (o.' net terrarn, teyoa. lonclon
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So easy to build I
DAYSTROM

) So easy to use

7 New Kits- Now available
STEREO CONTROL AMPLIFIER Model USC-I
Lin. SERVICE OSCILLOSCOPE OS -I
BALUN COIL UNIT B -I U
DECADE CAPACITOR UNIT DC -I
12W. MONAURAL AMPLIFIER MA -I2
MULTI -RANGE METER MM -I
Also TAPE DECKS now available as " package deals"

with other equipment.

Details and prices will be sent on collection.

Sin. OSCILLOSCOPE KIT

Model O -12U

Laboratory quality at utility oscilloscope price and fine o
assembly make tins kit o. outstanding va'Lio Vertical treovency
response 3 OS to S Mc/s.. + U.S dB.- S db sensitivity IC rnV
per cm. at 1 he. Honsontal frequency I Or to over 4(0 k c.
(= 1 dB. up to 200 kr.). The Heath patented sweep circuit
lunctoone from 10 Vs. to 500 kc in five ranges giving Ave
times the vassal sweep of other 'Copes. In addition it has
exceedingly short re -trace and rise times and electronically
stabilned power supply. included is 40 -page
Instruction Manual

ELECTRONIC SWITCH KIT
(Oscilloscope Trace Doubler)

Model S -3U

This extremely useful, low prised device will extend the use
of your single -bon' oscilloscope Icr duties otherwsse only in
the province of the double -been' tube.
In short. at a nominal cost, the Hesthkit model S -3U will
give you the advantages of a double (or other multiple) beam
'scope, while retaining all the advantages of your present
single -beam instrument.
Hitherto an electronic switch of this nature, permitting the
simultaneous observation of two signals on the screen

of a single -beam COLT oscilloscope. has
cost nearly as much in the scope MON. £9.18.6

RESISTANCE -CAPACITANCE BRIDGE

KIT Model C -3U
Measures upcty 10,F. to 1,000 resistance 1000 to S

megohms and power lector. 5-450 v. test

voltages. Safety twitch provided.

A member of the Olyatrom Group

£7.19.6

TRANSISTOR PORTABLE KIT
Model UXR-I

Pre eeeee d in elprif real hid* tam with taste -
Ito row relef. Can to essrnbled in  to 6
hours and you ham, I sit on the top night of
the X.-33 guinea Mem RH/al.:fled 1.f. trans-
'farmers. pr-ntml Circuit and a ri
An.4on highillua Moab*, Nt I

AUDIO WATTMETER KIT
Moe el AW IU UP to 7SW £13 18 6continuous SOW intermittent.

HI -Fl STEREO AMPLIFIER KIT
Model 5-88

Gives IC w. output 03 per channel with 0.1
Per cent dutorten at 6 w. per channel).
It has singed controls STEREO MONAURAL
(WO. radio and tape recorder input, and
pushbutton section as well as many other
first tau Matures well above itt price cants
In two-tone trey metal cabinet with s golden
Surround and fatale. Also £2.5.5. 6sots...linear Pushpull output.
Banc mom:say lOrnV. (2mV. available. Mt -
extra).

VARIABLE FREQUENCY
OSCILLATOR KIT

Model VF-IU

for all Amateur Banda. 160-10 metres Ideal
/or Heathltit DX -40U arid similar trans-

ttttt
Prim, lea valves LS,11,4 £10.12.0

DUAL -WAVE TRANSISTOR
RADIO KIT Model U.112 -I

This senirtire hesdohosve set a  rase .otio-
diat.on to electronics tor any
youngster. (Not illustrated) if&

 Deferred Terms available on all orders
above 110.

DAYSTROM LTD.
DEPT. W.W.I, GLOUCESTER, ENGLAND

MANUFACTURERS OF THE WORLD'S LARGEST -SELLING ELECTRONIC KIT -SETS
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6 WATTS STEREO AMPLIFIER
KIT Model 5-33

A de high.quality sell -contained
STEREO/MONAURAL Ainplifir with ado -
gum* output for a living room-or with
which to convert a favourite (monaural)
radiogram into a stereo -radiogram. 3 watts
per channel; 0.3% distortion at 2.5 w;dinl.:
20 dB N.F.B.. inputs for Radio (or Tape)
and Gram.. Stereo-or Monaural: Ganged
controls.
Sensitivity 100 WI. £11.8.0

VALVE VOLTMETER KIT
Model V -7A

The world's most popular valve voltmeter.
with printed circuit and I per cent. precsion
motors to ensure consistent laboratory
performance. It has 7 voltage ranges measuring
respecvvely d.c volts to 1.500 and a.c. to
1,500 r.m..s. and 4.030 peak to peak Re-
sistance measurements from 0.1 ohm to
1000 M ohms with internal battry. D.C.
input impedance is II Plegohms and dB
measurement has a centre -zero scale. Com-
plete with test prods. leads 113.0.0and standardising battery -

R.F. PROBE KIT Model 309 -CU
Mil complete probe kit will xtend the
frequency range of the V -7A Valve Voltmeter
to ICO Mc/s, and will enable uselul voltage
indication to be obtained up so si.5.6
3013Mc,1

TRILT416111

I I I

sareellorst

AMATEUR TRANSMITTER KIT Model
DX -100U

The world's most popular " Ham"
TX Kit

Completely sell.contained compact " Ham " Trans-
mitter

 Built.in highly stable VFO and all Power Supplies.

TVI Careful design has reduced TVI to a minimum
by use of electively screened frequentyienerating
stages and pi tuned circuits at the input and output
of the PA sum and by 1 1 choke, and pi network
Alters to all outlets from the cabinet No fewer than
35 dot ceramic. by-pass capacitors help to achieve
the aceptional stability and high-performance tor
which this TfilellinitOlf is noted

The KT8B high-level anode and screen modulator
stage gives over 100 watts of audio from less than 1.5
mV. input.

Adiustable drive and Clamp control ensure that valves
are only driven sufficiently to maintain the required
output.

 Keying on CW o via th VFO and buffer amplifier
cathodes. the other RF valves are biased beyond cut-
off. When zero -bating the TX with incoming signals.
the xcite stages only may be run without the Anal
amplifier being switched on.

 Provision has been made for remote control operation

 VFO slow-motion drive is very smooth and back -lash
free

Coves all Amateur bands up to 30 Mc 6 phone or
C W.

VFO or Crystal control £78.10.0

MATCHED HI -Fl STEREO KIT
4 -speed Transcription award Player

Model RP -10 ........... ....................... 10 0

6 w. Hnis Ampliffer. Model S-33 ell B 0

Twin Stereo Speaker Systems Modal SSU-I I20 II 0

Total cost .r purchased separately 144 9 0

YOURS for 141110- 0 all ordered together or all -
dposet and 9 monthly payments of (4131-. Pedestal

legs (1/141A optional *Acre

GLOUCESTER

TRANSCRIPTION RECORD
PLAYER Model RP-IU

With 4 -speed A.C. motor unit and Stereo-
phonic Pick-up completely assembled on
plinth.
High performer*. at low Cott.
This attractive Transcription Record Player
incorporates many new features which
make it suitable for all types of recordings on
discs. It has the new Collaro RP.594 unit
with the Ronette Stereo Pick-up and :trot
xcellent results on stereo or mono (33. 45
L.P or 78 r p.m )
gramophone records £12.10.0

1141,11,

"HAM" TRANSMITTER KIT
Model DX -40U

Covers all amateur band, from 80 to 10

- Power input 75 emu C.W. 60 watts
peak controlled canter phone. Output
40 watts to aerial. Provision for V.F.O.
Filters minimise T.V. inter
lerence. £29.10.0

AUDIO VALVE
MILLIVOLTMETER KIT

Model AV -3U. I my to 300V £13.18.6A.C. 10 xi to 400 kiss-

Our Technical Consultation and Service
Departments are always reedy to help in
the unlikely event of your experiencing any
difficulty.

a superbly designed stereo cabinet
Specally developed to meet the varying needs of different
homes. It will house Tape Deck and/or Record Player.
F M. Tuner and Stereo Amplifier In addition for the
conventenc of those to whom space is an overriding
consideration. it u possible to hous speaker systems
at each end. For this purpose a loudspeaker kit. corn.
Prising two gin. plus Bin, speaker systms, balance unit.
speaker grill cutting template. padsaw and mounting
details is also available. Neutral hardwoods have care-
fully been selected so that the finished product can be
stained and polished to individual choice. There is storage
space ior records. etc , also for power amplifiers.
Mk. 1 for Tape Deck or Record Player . (IS ell
Mk. II for both T'D 8,1 R P (17 II 6

-DAYSTROM LTD.

kit

DEPT. W.W.3, GLOUCESTER, ENGLAND
A MEMBER OF THE DAYSTROM GROUP MANUFACTURERS OF
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COTSWOLD SPEAKER
SYSTEM KIT

Thin acoustically designed enclosure measures
36 a 23 a 15gin. end houses a special 12,n. bass
speaker with tin. speech coil, elliptical middle
speaker together with a pressure unit to corer
the full frequency range of 30-20.000 0. Its
polar distribution mates It ideal for really
141-Fi Stereo. Delivered complete with
speakers. crosaiovr unit. level control.
Tyson grille cloth, etc. Let " in the white
for finish to personal taste, all parts are pre-
cut and drilled for ease of

S19.18.6assembly.

STEREO -HEAD BOOSTER KIT
Model USP-I

Hi -F, Stereo Pre -Amplifier for low -output
Hi.Fi P.0 a Input 2 rnV. to 20 mV. Output
adiustable from 20 mV, to 2 V. 40-20,000 c/s.
Also sintabl as low -noise R C.-Cc .,p led
high -gain monaural *mph. £5.19.6her

L

F.M. TUNER
Tuning range 1118-1011 Mk(s. Flywheel tuning. Attractive
Plastic Front Panel in two-tone grey with golden trim.
surround and motet Thermometer type visual tuning
indicator. Pre -aligned I F, transformers llirninates
adjustment/. Three I,F Stages. Wide -band low dis-
tortion. Ratio Detector. Complete R F Unit, wired.
tested and pre -aligned (ready for mounting to chants/.
Printed Circuit for IF Amplifiers and Ratio Detector,
for ins* of assembly. No alignment necessary alter assem-
bling. Built -en power supply. Output sockets for stereo-
phonic adaptor (for stereo transmission when available)
TUNER UNIT Model FMT.4U (incl. 16/11 P.T.) LI 2

with 10.7 Mts. I.F. output.
I F. AMPLIFIER Model FMAAL) complete

with case and valves Ile II 6

Sold separately Teal,.. (13 II 6

IA copy of our (British) Neethkit Catalogue. Prices
include free delivery in U.K.

-* FREE ON REQUEST*

AUDIO SIGNAL GENERATOR KIT
Model AG -9U

10 oz. to 100 Kcfs.. switch selected. Distortion leas than
0.1%. 10 u. sine ware output metered
in volu and de's
 Deferred Terms available on orders over gIS

£19.3.0

CAPACITANCE METER KIT
Model CM-IU

This Direct -Reading Capacitance Meter it
very low priced, tome -saying instrument
which is so useful that it should be part a(
that general equipment of every electronic
laboratory and production line. Easily built
in a lew hours. 0-100 $.0. 0-I 000 nuF.
0-0.01 0. 0-0.1 uF. The meter has 43m.
scale end can be used by an unskilled operator
after a few mint".. "'""" £14.10.0
<ion . ...............

HI-FI SPEAKER SYSTEM KIT
Model SSU-I

Ducted -port bats rentia cabinet. " in the
white." Frequency response to 40-16.003 cll.
Power rating 25 wetta. Matched speaker
units Can. high Roc (12.000 Snips) with hyper-
bolic cone and sin- wide angle dispersion
type for higher 1
With legs 111/1216

Neese tick the Items in which rue are interested and will will send yeti full details

s -s0

s-33
UXR-1

OX -40U

0-12U

145-Fi Stereo Amodio, Kit
&Watts Stereo Amplifier Kit
Transistor Pertabk Kit

Ham " Transmitter Kit
Sin. Oscilloscope Kit

W7A Wire Voltmeter Kit

U3R-1

S.3U

309 -CU

DX -100U

SSU-1

AG -VU

C -3U

VF -1U

Trss.i
USC-1

Oil
8 -KO

DC -I

14-M Speaker System Kit
Audio Signal Generator Kit
Resistance -Capacitance Bridge Kit
Venable Frequency Oscillator Kit
Stereo -Had Booster Kit
Stereo Control Amplifier Kit
Nn. Service Osalloscop Kk
Wen Coil Unit Kit
Decade Capacitor Unit Kit

RP-UI

- £10.5.6

Deal -Wave Trimmer Radio Kit
Bectreak Switch Kit
R.F. Probe Kit
Amateur Transmitter Kit
Matched Hi -19 Stereo Kit

Transcription Record Player -
Gloucester Stereo Cabbie Kit
Gottwald Speaker System K..
Hi-Fi F.11. Tuner

Capacitance Meter Kit
MA -I2

MN -I

12 wr. Monaural Amplifier Kit
Multi -range Meter Kit
Tape Deck Package deals

AIWA/
AV -3U

Audio Wattmeter Kit
Audio Valve milhuoltrismer Kit

NAME ADDRESS

(In CAPITAL letters please)

THE
- -

DAYSTROM LTD.
DEPT. W.W.I, GLOUCESTER, ENGLAND

WORLD'S LARGEST -SELLING ELECTRONIC KIT -SETS
- - - - - - - -
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ust 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
NAS /1TONS -the tailor-made
precision measuring instruments
that fit your needs like a glove,
and cost you so much less.
Now you can buy the way
you've always wanted to-the
NASHTON way.

Write or Telephone for full NASHTON specifications to .
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LAIALITON7

D.C. Stabilised. Supply
I -13V I amp.
140.0.0

0

t

D.C. Valve Voltmeter
0. t :coo volts
0.01 - toourt
138.10.0

r
R.C.C. Bridle
5 PI -PI 5U- 504:040
130.0.0

Ohmmeter
IOU - to,o0ohf 3
Ise. zeal

...-1111111111110M1111111111ONINVIIIMIlr

Flash Tester
Soo actoo V A.C.
ta6.0.*

Sensitive Valve Voltmeter
3mr- 3octV.
40 -loo hcls

linebifev.t 0.0

INASHTON /
precision measuring equipment
means accurate economic buying

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

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

Nash and Thompson
HOOK RISE, TOLWORTH, SURBITON, SURREY Tel. ELNIbrIdg 5252

LTD
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These four Cossor Oscillographs, each designed

for an important range of applications, offer first-class performance backed

by rigid adherence to published specifications.

MODEL 1065
PULSE

MODEL 1058
FOR THE TV &

OSCILLOGRAPH RADIO ENGINEER

Tube single -beam. P D.A.
Bandwidth: d.c. to 15 MCI
(-50.4).
Sensitivity. 250 mVicm.
Overshoot: less than 3/..
Time -base: triggered or
repetitive over range
40 cm:sec to S cm'usec.
.X Amplifier: pin 5,
continuously variable.
7itne-base delay:
2 ranges, continuously
variable.
Calibration: voltage and
nine, by calibrated shifts
Probe: 1.5 SID, 12 pF

MODEL 1049
INDUSTRIAL
DOUBLE -BEAM
OSCILLOGRAPH

I ..1/09,///'..i. Al : d c. to
ZOO kc s (-30%) at
gain 900: A2: d.c. to
41X) kc's (-30%) at
gain 30.
Tara --Bow. repetitive
or triggered in 18 ranges,
down to 7.5 sec. sweep.
Intensity modulation.
three modes including
beam bright -up.
Calibration: time and
voltage. by calibrated
shift IX and YI) and
multiplier (Y2).

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

Tribe: single -beam
Bandwidth: d c. to
6 Me's (-50%).
Sensitivity: 250 myrem.
Time -Base: triggered or
repetitive, over range
30 cm: tic to 1.5 cm'usec.
Special facilities for
triggering from TV hoe or
Frame pulses on 1V.D.A.P
composite video waveform.
X Amplifier: gain 5,
continuously variable.
Calibration: time and v 01131!
calibration facilities.

MODEL 103 5 MK III
GENERAL PURPOSE
DOUBLE -BEAM
OSCILLOGRAPH
Y Amplifiers:Al:5 c s to
5 3.1c/s (-30%), Maximum
gain 3,000. A2: 5 c.s to
25.0 ke's (-30%) at gain 30,
with trace inversion facility.
Time -how: repetitive or
triggered in 9 sweep ranges
front PX) rases to 10 usec.
Time -base delay and pulse
bright -up facilities.
X Amplifier.. gain 5.
continuously satiable.
Calibration. voltage and
time, by calibrated shifts.

COSSORINSTRUMENTS LTD

The Instrument Campo'', of the Coma Group

COSSOR HOUSE. P.O. BOX 64 111GliBURY GROVE. LONDON, N.S.
Tesirinurie cl.N..rabuty 121. RK`' Ickgrarn. Coswar. Sorphone. lonJoa. C.bk. 011.114 v mar. esnik)'

'At C
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Transistorized Power Units
HIGHLY STABILIZED OUTPUT
VERY LOW OUTPUT IMPEDANCE
VERY SMALL RIPPLE CONTENT

MODEL 1328 LABORATORY POWER UNIT
Model 1328 provides a continuously variable output monitored by two
front -panel, mirror -scale, voltage and current meters. II is eminently suit-
able for use in the design stage of transistor circuits where a power supply
of high purity is essential.

Output: 0-10V at IA.

IMPINIPPPIP

MODELS 1326 & 1329 LOW VOLTAGE POWER UNITS
The 6V Transistorized Power Unit Model 1326 is an ideal supply for transistor d.c.
amplifiers, transistor pulse -technique circuits and filaments of thermionic valve
amplifiers, particularly in low-level microphone stages.

MODEL 1326 MODEL 1129
Output: 6V at 0-2A. Output Voltage :Continuously sariabk 5V -10V.

Output Current. 0-lA in range 5V -9V
0-0.5A at 10y.

(rhoslis 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 it can be used in many
other applications requiring a power unit to provide high and low tension supplies.

L.T. Supply: Output 6V -6.5V at I.7A.
H.T. Supply : Output 120V at 15mA.

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

COSSOR INSTRUMENTS LTD
The Imtrument Comparko of the Cossor Group

COSSOR HOUSE. P.O. BOX 64, HIGHBURY GROVE, LONDON. N.5.
Telephone C Nonbuo 12/4 I)) hoes) Tees, ems Coo.oe. Norphone, London Cables. Coetor, Undo*. C04414 fienneyI Second

TAS/Ci II
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Mullard Alloy
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 0C44 with its average frequency cut-off of
15 Mcr'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 0C44, to increase its high frequency performance by a
factor of about 2 or 3. but the thickness of the base layer
prevents a more fundamental reduction in transit time.

Using the alloy diffusion technique it is possible to make
on a large scale, transistors with a base of only a few microns
thickness and with a correspondingly high frequency perform-
ance. The diffusion produces a drift 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
germanium which forms the collector. Two metal pellets for
the base (B) and emitter (E) arc placed close together on one
side of the wafer. Pellet B contains only n -type impurities,
while pellet E contains both n and p types.

Pellet wIth both
p..nd n .type Gonoveit.ite
ta.ftwel and haw.

Ernkter lead

Pellet with n. tem
only l form ohm,( OVIIK
with n -later (b.np .b.th
made to extend from lonct.con

hut Comeonente el alloy aNcsed iramost r

before h1414.^11 /MOT TO t4,../

8t Iced

v. tips uottystal. hte rocrestel-
hied layer lined tare,

VOS.61.0 aba,n0,y sits, alloyong and etch.es
/SOT TO sca.a)

When this assembly is heated to an appropriate temperature
in a gaseous atmosphere, 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 pellet E diffuse very
slowly and they penetrate only a negligible distance into the
wafer.

°tomtit, of I n,P6i,iti

Otscribothan of
gnorihe through

the trtmeastor
assembly and the
graded concentration
"ouch forme the
" drift " oe
" accelerating" held
in the bit.

ilkP -Type Denelte

N .7 fps Density

11101166 Oriunal P -T,gr
Dunn,, of
Celle, toe M

(Region in I (Region in I (Region in
which tr. trim I which re. tag. I which -Ire.

efrianarstiee I tenocritie
ocedontineue) I predominate) I fowdom.nac)

EMITTER I IASI I COLLECTOR

O letant
from
g etlittI
Piffle,

On the other hand, the n -type impurities in both pellets E
and B have a fast speed of diffusion. These penetrate the
wafer and form an n -type layer, and since diffusion also takes
place via the gaseous 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 bCtwecn the emitter and
collector junctions, and it is this gradient that produces the
"accelerating" field.

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

The recrystallised layer beneath pellet E is p -type as the
p -type element chosen 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 pellet B is n -type, and forms an
n -n (non -rectifying) junction with the n -type base layer which
extends from the p -n -p junction between emitter and collector.
Pellet B is thus used for making the ohmic contact to the
extremely thin base.

After etching 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 technology
is the alloy diffusion technique 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

fi min 40 Mc/s \It
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.
receivers.

fi average 70 Mc/s

Vc max -20 V

lc max. 10mA

Typical Operating
Conditions

V,, -6.0 V

1.0 mA

Ideal unilateralised power gain at
f= 10.7 Mc/s 32 db

MULLARD LIMITED  SEMICONDUCTOR DIVISION

MULLARD HOUSE  TORRINGTON PLACE  LONDON  W.C.1

TELEPHONE: LANGHAM 6633

Mullard

NEW

Mullard

high frequency

range

Mullard
industrial

semiconductors
'-`4, MIS Ha
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e from 75 Mcs to 230 Mcs

TYPE S.G.63A FM AM SIGNAL GENERATOR
are the essential

facilities and the essential accuracy demanded for servicing radio and
television receivers on bands I, II and III. The S.G.63A provides:

 Frequency range 7.S MO to
23J Mc s.

 Crystal Calibrator checks at 5
Mc s points (accuracy

 A.M. at 1,000

THIS INSTRUMENT IS ALSO
AVAILABLE WITH OUTPUT
IMPEPANCE OF 50 OHMS

dk011na COMPONENTS I IMiTED

INSTRUMENTS DIVISION
ROCODDt ROAD  HAJNADAT  MORD  mix %tin-IONE HAJAIALPLI MAR

 F.M. at 1,000 c s fixed ± 22.5
kc s and :4 75 kc s.

 Wide deviation at line frequen-
cy variable 0 to 200 kc s.

cs fixed 30.

Full technical details in Leafier W6I available on request.

NETT PRICE IN U.K. £90

to be sure !

787
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CRETIN MODEL G44/1300

FULL
WIDTH

STEREOPHONIC

The price for two HF.1300

and two G.44 units. complete

LOUDSPEAKER SYSTEM
The complete answer to the demand for a reasonably priced high quality speaker system

for the reproduction of stereophonic recordings in the home.

Utilising two very small pressure type direct radiator units for the higher

frequencies and two I2in. reproducers for the lower, the equipment covers a response which is

substantially level from 35-15,000 Cs. with true stereophonic effect.

HIGH -NOTE PRESSURE TYPE UNITS
Designed and developed in CELESTION Laboratories this class of unit has been
manufactured for special purposes over the past five years. A new unit, Model HF.1300,
has been introduced for the new stereophonic system and its smooth response and
wide dispersion ensure an exceptionally high standard of reproduction of the higher
frequencies.

LOW -NOTE REPRODUCER G-44
This new I2in. Loudspeaker has been designed specially to work in conjunction with the
/IF.1300. A skilfully balanced voice coil and cone assembly with correct cone edge
termination result in a level and clean low frequency response.

COMPLETE SYSTEM
The system uses only one enclosure, 15in. high a 42m. wide x I Bin. deep, having a
central dividing parnuon with one G.44 unit mounted at each end. The enclosure
should then be positioned near the centre and against one wall so that the speakers
arc facing outwards and are about 2ft. 6in. from the floor.
The two HF.1300 units should then be placed near the corners of the room, ose on
each side of the enclosure and approximately 4 feet above the floor. The width of sound
will very nearly correspond to the distance between these two units. No elaborate
cross -over networks are required and the system is completed by a 12 M(d. capacitor
in series with each high note unit.

Designed and developed by CE
ON

Celestion Ltd., THAMES DITTON  SURREY
Telephone : EMBerbrook 340216
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SERVO SYSTEMS DEMONSTRATION UNIT

I.+ 
' I wns

MVO PICLAVIEM MN - Sal

MI

41.
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to

IINt IMMI

'.4

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

 

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

The system is self contarmed, HT, regulated HT, LT, 26v DC and 400 c/s
supplies are provided so that only a mains connectiDn is required. Many
accessories are available including a low cost pen recorder specially
designed for instruct:onal use.

Write for full details of this and other items in the range (from components
to microwave training aids) to:-

PHILCO
11.1.1=1M

191111A IVITIIN.1TION.11. LTD.,
133. SOUTH STREET,
BISHOP'S STORTFORD,
HERTS..
Telephone Bishop's Stortforel 971.
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 ONE DOWNLEAD.

 ROTATABLE 340 d.E.

 TI LLLLL E 300 dog.

IT'

DINED LOFT AERIAL

 HORIZONTAL OR VERTICAL AT
WILL

 FULLY ASSEMBLED COMPLETE WITH
MAST.

 ELEMENTS" CLICK "INTO POSITION

1 NO  COMBINER  REQUIRED.

 RESONATES ON BOTH BANDS.

 OVERALL HEIGHT LESS THAN SFT.

REGISTERED

TRADE MARK

 THE CONSTRUCTION ALLOWS THE ARRAY TO BE
ACCURATELY OSITIONED FOR MAXIMUM RECEPTION.

 OFTEN WORTH 2 or MORE EXTRA PARASITIC ELEMENTS.

 HIGH GAIN ON BAND III.
 BAND I EQUAL TO ORDINARY LOFT.

TELECRAFT LIMITED
Quadrant Works, Wortley Road, Croydon, Surrey
Telephone: Thornton Heath 1191 2 3
Depots at : Newcastle -on -Tyne Doncaster Sheffield
Birmingham Southampton
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A higher standard of
listening enjoyment and

satisfaction in the home

innimint

'9) via i
ELECTROSTATIC k -

LOUDSPEAKER

`for e/te do-Jeat
ap,oroadt, tot

socestee'

111

litAke

or

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

 Increasingly sued in studios, monitor room, and wbereser

itandardi bars to be sit-and maintained.

Send a postcard marked W W for illustrated booklet.

ACOUSTICAL MANUFACTURING COMPANY LTD.. HUNTINGDON, HUNTS. Huntingdon 36/
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10.

a firm GRIP on

complex connection

From their wide selection of plugs and
sockets, MODAC offer a standard
range of rectangular and circular
miniature connectors, to which is soon
to be added a sub -miniature range
with combinations of 10,
16, 28 and 34 contacts.

The main feature of this advanced design
is the independently sprung, multi -point
contact which provides self-cleaning,
low contact resistance and is ideal
under conditions of vibration.

MODAC is equipped for the design
to customers'

specifications and to supply any of
their range as cable assemblies.

They are more than willing --
at any time-to come
to grips with your
general wiring problems.

MOdaC miniature and sub -miniature connectors
Modac is a Registered Trade Mark

for further information and a copy of the 'Modus'
tatalugue, please contact:

Wiring & Connectors Division
THE PLESSEY COMPANY LIMITE1

Cheney Manor Swindon Wiltshire Swindon 6251

Ayr -t1, r,,, 11,,; I ,/ n rulrh ( owa, irl Mr, te) brtertiationtd LiMiltd ' /Ord 'Essex  Ilford 3040
V MAL is
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loss Mastertape
MSS RECORDING COMPANY LIMITED. COLNBROOK. BUCKS TEL COLNBROOK 2431
MSS SHOWROOM AND STUDIO: 2 1 BLOOMSBURY STREET LONDON WI
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AXIOM 300
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In every sense the Greatest Range
of High Fidelity Loudspeakers

The range of GOODMANS High Fidelity loudspeakers is the
largest in Europe. Apart from eight full range units, there

is a total of thirty-seven 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 Fidelity loudspeaker yet produced.

Frequency Range : 30 c/s - 16,000
c/s. Fundamental Resonance : 35 c/s.

Maximum Power Handling Capacity :
15 Watts (British Rating) ; 30 Watts

(American Rating). Flux Density 14,000
gauss. Voice Coil Diameter : If".
Impedance 15 ohms. Total Flux :
158,000 Maxwells.

Price Ell. 5. 9.

AXIOM 110
A new 10" full range High Fidelity
loudspeaker which is ideal for all
domestic stereophonic or monophonic
installations. Frequency Range : 40-
15,000 c/s. Fundamental Resonance :
45 c/s. Maximum Power Handling
Capacity : 10 Watts (British Rating) ;
20 Watts (American Rating). Flux
Density : 12,000 gauss. Voice Coil
Diameter : 1". Impedance : 15 ohms

at 400 c/s.

Price £5. 0. 0. (Inc. P.T.)

AXIETTE
An 8" full range unit empkiying a single

diaphragm of unique design. Frequency

Range : 40 c/s - 15,000 c/s. Funda-
mental Resonance : 65 c/s. Maximum

Power Handling Capacity : 6 Watts
(British Rating) ; 12 Watts (American
Rating). Flux Density : 15,000 gauss.

Voice Coil Diameter : 1". Impedance :

3 or 15 ohms. Total Flux : 58,500

Maxwells.

Price £6. 12. 1. (Inc. P.T.)
FULL DETAILS ARE GIVEN IN GOODMANS HIGH FIDELITY MANUAL

Fill in the coupon below and post NOW !

G. CO CO UP A. S
GOODMANS INDUSTRIES LTD., Axiom Works, Wembley. Middx., Fog

Tel.: WEA1bley 1200 (8 Imes) Grams : Goo.dasions, Wembley, England
Distribute,, is, all commit

CANADA-A C Simmonds & Sons Ltd, 100 Merton Strem, Toronto 7. c1IWW
S A -Rockbar Corporation, 650 Halstead Avenue, ..damaronma N Y

Europe's largest mand8CIUItf) and tbe World's largest exporters of High Fidelity Loudspeakers L

---1
Please send copy of High Fidelity Manual I

Name

Address
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This NEW
has outstanding

features . . .

 300/4V to 100V in 8 ranges

 Frequency Range
20cs-10Mc s

 Accuracy  3' of actual
reading

IMMEDIATE DELIVERY

MILLIVOLTMETER
MILLIVOLTMETER TYPE 264 is intended to
measure alternating voltages from 300 microvolts to

100 volts in the frequency range 20 cis to 10 Mc s.

It consists essentially of a negative feed -back wide -

band amplifier terminated in a rectifier circuit and

indicating meter. The input is taken either to a
high -impedance low -capacity probe or to a 75 ohm

input socket on the front panel which allows a

direct connection to be made to the amplifier when

required. As a low -impedance output from the

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 Airmec, High Wycombe.
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well connected with ...

Superspeed

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

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

SUPERSPEED CORED SOLDER
for normal electrical assembly work

SUPERSPEED 'XX' CORED SOLDER
specially developed to solder tarnished, plated, and/or
oxidised surfaces easily

ENTH OVEN
SOLDER PRODUCTS

ENTHOVEN SOLDERS LIMITED
Sales Offioe & Works: Upper Ordnance Wharf, Rotherhithe
Street, London, SIAS. Telephone; BERmondsey 2014

Head Office: Dominion Buildings, South Place, London. E.C.2.

Telephone: MOMarch 0391
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for Industrial Research

A new simultaneous

dual -channel

tape recorder
Series 3C/FN

THE Fcrrograph Series 3CIFN, illustrated
here, is a simultaneous dual -channel instru-
ment, using staggered heads, which offers
special facilities to those engaged 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
measurement, stereophonic sound, or indeed,
any two activities 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 Research 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 freely available to you on
request.

BRITISH FERR()GRAPH RECORDER CO. LTD.. 131 Sloane Street, London, SVV1. SLOane 2214/5 & 1510

A Svb..1,Ory Fer,ogropn Compony Ltd.
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QUIET

AS A

VOUSE!

OUR FORCED

AIR-COOLED

K 350
A TWO RESONATOR

OSCILLATOR KLYSTRON

Specially designed for low noise characteristics, 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 Mcfs range and has mechanical tuning.

For data and information concerning any of our wide range of thermionic

tubes for industry, write to the Company

'ENGLISH ELECTRIC'
AGENTS THROUGHOUT THE WORLD

ENGLISH ELECTRIC VALVE CO. LTD.
Chelmsford, England

Telephone: Chelmsford 3491
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FREQUENCY
AND TIME MEASURING

EQUIPMENT
TSA3 HF.

Fully Transistorized

-eLfetei-tee( 9neeria2editewrax, //Ski

- for less than £300
and .sine 2neadiviemeatk the heriegazit1

Other models available from 4246

MITER Electronics I
TINNIER ELECTRONICS LIMITED, Kingston PIw Malden, hurray MLdrt 2442
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THE S31
The type S31 Oscilloscope Is an improved
version of the now famous Serviscope.

It is extremely compact (811n. x 6iin. x 13m.)
and has a performance and specification
unequalled by many much larger instruments.

The D.C. coupled ampliller (-3db at 6 Mc/s).
voltage calibration. wide -range calibrated
lime base (.8 sec. to 11.1 sec. per orn.) and
a precision hat -faced C.R. Tube are only a
few of the features that put the 831 far
ahead of any other portable scope.

TELEQUIPMEN
313 Chase Road Southyamt L.Q OF) N.114.
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Model PKG5 Radio-
gram. in natural
sycamore

Model Atelier I, in

sycamore and white

Loudspeaker LI, match-
ing Atelier I

Model SK5 Table
Radiogram, in syca-
more and white with
plastic lid

Model TPI Transistor-
ised Battery Portable
Radiogram

contemporary radios and radiograms

Model Atelier I. Table radio-
gram, with two LI Loudspeakers for
monophonic or stereophonic repro-
duction of radio and record,

EITYLED in beauty to delight your eyes
and ears.

Providing the most critical listener with concert -

hall mono or stereophonic reproduction of radio
and record in the comfort of his own home, in
cabinets of undating charm and beauty ... a range
of moderately priced radio receivers and radio-
grams that will satisfy the taste of the most
fastidious, in keeping with modern furnishing trends.

Available from leading Departmental Stores and Radio Dealers

Sole Concessionnaires for United Kingdom

WINTER TRADING CO. LTD.
95j99 Ladbroke Grove, London, W.II.
Telephone: Park 1341 (10 lines)
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Those who know
insist on ...

SCOT
TRADE /MARK

BRAND

recording tape
WORLD'S LARGEST SALES OF MAGNETIC TAPE
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PUSH BUTTON
& PIANO KEY SWITCHES

A whole range of PB and PK switches is provided by Plessey to meet the
contemporary requirement in TV, radio and audio equipment design. And
whether you plan to employ the one or the other, you will find a suitable
Plessey switch with the shape of key or button you prefer - in the colour
of your choice.

By the use of Plessey switches you can give your equipment the advantage
of self-cleaning, positive contact switching with low contact resistance. All
Plessey switches arc free 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 featured a miniature piano key series, available with either
standard or printed circuit contacts.

* May we suggest that you talk to a
Plessey Technical Representative about
your switch requirements.

THE PLESSEY COMPANY LIMITED
New Lane Havant Hants

Telephone: Havant 1701

0 Saki OrpanLtation Pk.sey Intgrasuonal Lasnotvl Ilford Lawn Telephone Ilford 3040
-
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The practical application of imaginative thinking.
based on tested principles, has produced, in

Winston Electronic Equipment, a range of
Instruments that matches the rapid advance of
industrial methods.

Sub -Contract
Full sub -contract facilities for the development and
manufacture of Electronic Equipment and Sheet Metal
Work. Cod Winding Facilities. A.I.D. and A.R.B.
Approved.

Winston

DECADE

RESISTOR

BOXES
SPECIFICATION:
Range
Zero Resistance
Accuracy
Maximum Current

Terminals
Mounting
Finish

100 ohms to 111,000 ohms.
0.006 ohms.

10's decade 100 mA.
100's decade 35 mA.
1000's decade 10 mA.
Screw type.
Metal case and panel.
Blue hammertone case. Black and
silver photoetched panel.

PRICE £13.13.0

L. BAND SIGNAL
GENERATOR
frequency Range 80O-
1103 MO, in one bind.
,.ogle -dial control
directly caltbrated tot 1%.
F rcietrncy Stbilitr
warm-up drift <.2%ara
Intent drift 1C.

TEMPERATURE

CONTROLLER
The Winston. United Steel
Twriperature Controller
provides accurate control
ol temperatures over any
required period and its its.
bilsty is such that it will
hold a furnace at a preset
temtserliture (for example)
of 10200rC to within plus or
minus 4.C.

IN ADDITION TO THE ITEMS FEATURED

THE WINSTON RANGE OF ELECTRONIC

EQUIPMENT INCLUDES: -

Semi Decade Oscillator
Capacitor Boxes
" L " Band Spectrum

Analyser
" S " Band Spectrum

Analyser
Valve Voltmeter
Transistor Curve Tracer

Transient Oscillograph
Helipots
Dials
Shockley Diodes
Sub -Contract Facilities
Sheet Metal Work
Standard Metal Cases

BECKMAN BERKELEY

frequency and

timing instruments.
Frequency rang of I Mc
or 10 M 's wittsatonsion
facilitate to 110 MO, 220
Mos. 1020 MO end
15.003 Mqs.

X -BAND SPECTRUM
ANALYSER
Frequency (Overage
8.600.10.000 MCS.
Absolute Frequency
Measurement 3 1 Mt s
Wet... Frequency Mess
urement t 250 '
Sensitivity minus PS dt
relaov to I mW it tFe
input.

Write for full particulars of facilities available
catalogue of Instruments and Electronics, to:-

WINSTON

and

ELECTRON/CS L /M/ TED
INSTRUMENTS -COMPONENTS - PRODUCTION FACILITIES
GOVETT AVENUE, SHEPPERTON, MIDDX.

Telephone: Walton -on -Thames 26321,S
Telegrams: Winston, Shepperton
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...

We have reduced the prices of

our Micro -alloy Diflused-base (MADT)

and Medium -speed Switching (MSS)

Transistor families by more than

one third.

Write for a price list and see how
the new figures can benefit

your current design work.

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

4emieenducter5 Limited
CHENEY MANOR SWINDON WILTSHIRE
Toisphon: Swindon 8421
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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

Vacuum to 10-, m.m. with required pumping
speeds

Internal dimensions as required

                   
DOUBLE ENDED STAINLESS STEEL VACUUM OVENS                    

MOVE OVEN list. Rnet .02 min
Tamp. Centro! I L

.Co Phone: MITchom 8111 (3 lines)

 Made throughout in polished stainless steel.

 Single action door openings.
 Rectangular with shelf spacings to suit.
 Double ended controls.

Electrical interlocking of air inlet and isolation reline.
 Outer cover hermetically sealed.
 Tern 0 .303 C or equivalent F.
 Temperature control;

Normal 7i 'C.
Special I C.

Int I spacing 7 a S a ISin. teen be altered to special
requirements).

 Vacuum range:
To I04 mm.
Respective vacuum gauges incorporated.

 Automatic air inlet valve on backing pump.
 Visual indicators and fuses on all switches.

Flanged for fitting into dry bog.

We design and manufacture Ovens to customers' special requirements
Should you hove OM problems in this field, our Technical Deportment is
always willing to help you solve them.

Vacuum Ovens with temperatures of up to 600.0 are alto manufactured
by us on similar lines but with Sectional HentInf and Water Cooled
Ends.

Clove ansies supplied wilh oven, as required.

OVEN Vac Range I0-4
Tang. Ofiatrel t 7{`C

*

*
*

*

VACWELL ENGINEERING CO. LTD.

O WILLOW LANE, MITCHAM, SURREY
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hats off to
SIMET

SILICON
RECTIFIERS

First again !

Complete range of TYPE APPROVED
Medium Power Top Hat

RECTIFIERS
from
100 P.I.V. to 800 P.I.V.

SIMET

"G" Series Rectifiers,

which is the range from which

these Type Approved devices

have been developed,

offer high temperature operation

-250mA, at 150°C up to 600 P.I.V.

-and high voltage operation

up to 1000 P.I.V.

- and are available from stock

[ Plessey

0.75 AMP AT 25^C -0 5 AMP AT 100 C

E.V. SPECIFICATION C_C.."ERC,AL

CV 7030 800v 8G7

CV 7029 600v 668

CV 7028 400v 4G8

CV 7027 200v 2G8

CV 7026 100v 1G8

COMPONENTS GROUP
Semimetals Division
The Plessey Company Limited
Woodburcote Way Towcester Northants
Telephone: Towcester 312

Overseas Sales Organisation
Plessey Intefnahonal Limited Ilford Essex
Telephone: Ilford 3040



MARCH, 1960 WIRELESS WORLD 37

PORTABLE

LOUD

SPEAKING

EQUIPMENT ..°'

,,,e, Ir
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 use or lack of power
supplies make it impractical to use more
conventional systems.
Ideal for police, fire services, political
meetings and electioneering vehicles, garden
fetes and sports meetings, touring coaches
and all types of ships, passenger and freight
control on railways, building operations
and many others too numerous to mention.
Intrinsically safe versions of this equipment
are available which have been certified as
suitable for use in methane and pentane at-
mospheres by the Ministry of Power and the
Ministry of Labour Factory Inspectorate.

/
PYE TELECOMMUNICATIONS LTD

r

/La

, II

li
w I

alb
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3 WATTS The Hand Portable Electronic
Megaphone weighs only 51b. The transistor
amplifier gives more than 3 watts output. It
uses standard torch batteries which last.
about six months.
The Portable Electronic Megaphone with
adjustable stand and separate microphone
is suitable for all temporary occasions. It
can be stood, mounted at an angle or easily
carried. It is similar to the Hand Portable
and is completely self-contained.

10 WATTS The Portable Transistor Amplifier weighs only 5i lb.
and measures 8' a 3i" a V. It will deliver 10 watts output for a
consumption of 1.8 amps from a 12 volt battery. It is ideal for use in
moving vehicles or on sites where a mains supply is not available. A
comprehensive selection of microphones and loudspeakers is available.

NEWMARKET ROAD CAMBRIDGE
Telephone: Teversham 3131 Telegrams: Psetelecom Cambridge
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Ranger '450' Radiotelephone Fixed Station

Brief specification:
Frequency Range: 450-470 Me/s.
R.F. Output : 5 watts
Channel Spacing:
Modulation:
Service:
Operation:

Powcr Supply:

50 or 6o Kc/s.
F.M.
F 3 telephony
Single or double
frequency simplex
or duplex.
zoo -15o and
zoo -25o volts
A.C. 40-60 c/s.

The Pye PTC 87zo Fixed
Station has been designed to provide reliable
communications in the 450-470 Mc/s band.
Both the transmitter and receiver arc fitted
with temperature -controlled crystal units
to ensure an exceedingly high frequency
stability over a wide temperature range.
All the materials used have been chosen
to ensure reliable operation under a wide
range of climatic conditions.
Additional control equipment is available
for operating the Station at distances of up
to 200 feet or, via telephone lines, over
greater distances.
A switchboard Termination Unit is also
available for working the Station into a
manual or automatic telephone switch-
board.

PYE TELECOMMUNICATIONS LIMITED
NEWMARKET ROAD  CAMBRIDGE

., I.0 1 r Tr. 3111 Telegrams: Pyetelecom Cambridge.

111
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MICROWAVE
Portable
Links

Type PTC M1000

This transponablc long-range television link is
suitable for use with 405,525 or 625 line systems.
A sub -carrier f.m. music link circuit is incor-
porated. The normal frequency range is 6575 to
7425 Mc/s or 5925 to 6425 Mc/s. The RF power
output is one watt.
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 transmitting over a distance of
50 miles or more.
Transmitter and receiver as well as power sup-
plies and monitor circuits are all contained in
four lightweight luggage -type cases. Parabolic

11 reflectors are available in 2, 4 and 6 foot
diameters, and all ancillary equipment can also
be supplied.

Pleau write for details.

As supplied to:

ASSOCIATED TELEVISION LTD.

SCOTTISH TELEVISION LTD.

TYNE.TEES TELEVISION LTD.

CENTRAL REDIFFUSION SERVICES LTD.

PORTUGUESE TELEVISION SERVICE

ATOMIC WEAPONS RESEARCH
ESTABLISHMENT

and muy other users

XtiViNNIONs. . \\\' \ ) .\13.XJ, \\\ V 0 is\1\) .  s% . \

MICROWAVE LINKS
.41\
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Pye Telecominom.ations LITT:lied TlcArnarket Road  Cambndge  Telephone Teversbam 3t31 Telegrams Pyetelttorn Cambndge
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ELEMENTARY...

"Telegraph signals are charac-
terised by intervals of time of
duration equal to, or greater than,
the shortest or elementary in-
terval."

This shortest element forms
the basis of the unit of speed of
operation of telegraph equipment
and channels; the telegraph
engineer faced with the problem
of transmitting intelligence be-
tween two points is deeply con-
cerned with any alteration or
distortion of this elementary
interval.Unlike

Sherlock Holmes, a

master of deduction from the
slenderest clues, whose only tools
were a magnifying glass and a
razor sharp brain, the modern
telegraph engineer has at his com-
mand a range of electronic tools
capable of showing him exactly
what is happening at any instant
to each element of the telegraph
signal.

At last he is able to make
observation on working circuits
without interruption, to see im-
mediately the results of any
adjustment that he makes. A.T.E.
Telegraph Distortion Measuring
Equipment provides him with a
specialised, compact range of
instruments for every purpose.

Write for the full descriptive brochure to:

AUTOMATIC TELEPHONE
& ELECTRIC CO. LTD.

STROWGER HOUSE, ARUNDEL STREET
LONDON, W.C.2

(ML

The Transmitter TDMS yBV
Provides telegraph ust signals with or
without distortion at speeds of 40-100,
160-18o and 18o-soo bands.

The Receiver TDMS SEW
Enables a telegraph circuit to be
monitored without interruption. The
signal can be displayed against a
circular or spiral tune base, each
characteristic instant of modulation
being shown as a bright dot on the
screen. Speeds oL 40-100, 160-i So
and 180-200 bat

Maw* 1960

The Telegraph Signal Display
Unit Thus
A specialised oscilloscope, having a
linear amebas, of good short term
stability and long term accuracy, for
examination of the d.c. telegraph ware
form against a connnuous or a start
stop nmebase. Valuable features of the
instrument are an X shift calibrated in
terms of code element transitions and
an X faT07111011 control. Speed ranges
40-100, 160-180 and I80-200 &auk

ATI4001
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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

This newly developed self -conforming grommet,
because it is immediately self-locking against the
elements, is the solution to many of an engineer's
sealing problems.
Any one size will not only accommodate itself to a
variety of mounting plate thicknesses, but (designed
for cable or control rod) will take these in a variety

of sizes and be weather-, water- and dust -proof at a
variety 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.

THE NEW BLIND GROMMET I THE NEW DESIGNED GROMMET
11/.COM

cots; FL

FREE I FREE
Note how when sprung into position the grommet
provides a perfect double seal by its own permanent
pressures. The angled groove also creates a tight
pressure hold on the metal plate.

PITTED
In the cable grommet variety the same double pressure
seal is created, allied to tight seal on various diameters of
cable. This new grommet gives sound sealing at all
vital points.

A useful feature of this cable grommet la that by reason of the designed taper
of the cable entry and the flembility of the web, a considerable angle of cable
entry and a variety of cable sire are possible. Thai avoids necessity for
special grommets with angled bores.

Now being produced in a range of sizes
THESE GROMMETS WILL SOLVE
YOUR SEALING PROBLEMS

UMPIRE RUBBER COMPANY DUNSTABLE

In the conventional grommet, only one
thickness of plate and only on sue of
cable can be accommodated No effective

seal is afforded by
the parallel groove.

ENQUIRE
for catalogue section
and derailed particulars.

BEDFORDSHIRE ENGLAND



PAINTON Miniature Vitreous Wirewound Resistors

.

40 la PO  by Yp.
AO 'Pe 0.)w ot,

eraa rdam

Rating
(at 20°C)

Watts
TYPE

Resistance --'----
Range
o

-
Tolerance

Min Max.
4 MV1A 1 9.9 10%

10 6,800 5%
7 3014 2 68,000 5%

10 3024 4 140,000 5%

5 3064 1 33,000 5%

Proloo19 by Patnl Nos. 1526126 6 676279

* Fully Type Approved to RCS 111
* Top Quality * Quick Delivery

Painton & Co. Ltd. * Competitive Prices
KINGSTHORPE NORTHAMPTON
Tel 34251 (10 Lines Tlerama: 'Ce,1 Northampton' 144 /17Y gfie ed/./ a/trion if/Meivatm6k
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Westminster Bank uses
Pye Television
The Pye Industrial TV Division, a member of the Pyc Instrument Group, has
supplied all the television equipment to the Westminster Bank for the first
inter -branch TV network. The new system which makes centralised book-
keeping possible has been brought about by the closest co-operation with the
GPO who have supplied Post Office lines to carry the signals. The illustration
shows a customer checking his banking account.

The Pp. Instrument Group consists of. Pye Atomics Dirbion, Pye Industrial Television Division, Faraday Electronic instruments Ltd.,
Lahrear Ltd., W. G. Pre & Co. Ltd., Pye Telecommunications Ltd., Unison, Initruments Ltd., IV. Bryan Savage Ltd., IV. Watson th Sons Ltd.
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SenTerCel Contact Cooled Rectifiers have
been selected by Bush for H.T. supply
circuits in their domestic radio receivers.
These belong to a comprehensive range of
rectifiers which offer important reductions
In size, weight and cost over the
conventional metal rectifiers.
In addition greater facility
in chassis layout is permitted since they
can be mounted at any angle.
A table of ratings is shown below

COMPONENTS

GROUP

LU aid BUSH reliability

Vs.

1

I C31

1 C71

1 CU

I C71

1 CII

04 tyre

Limit

loll tits

1811 1411er

elect

Volt.

34
111

111

251

2$.

12$

121

lefel
Tells

I, at I

19108 11.181t1 18118.
11 .11. 14 alt.

Inn. Cu 18t8It 1 al It It
lot L*81 161 144

11 115

171 116

II 27$

171 276

111 271

171 2%

Mt. 110pol
Corm,

lam/

111

Is

24$

115

211

719

Is

1311

211

Mil

211

115

121

171

751

VS

256

215

I1eltel 1 C. tips, 'tool
1114, 1714t

9/11. 111s. 189SW FN It Fell
lead tot tet lot

1 C11

2 C79

1 C/1

2 CM

1 C31

2 C10

tall Pell

it Mt

1291125

25.9754

125117S

751 1 751

251

Ill

IN

141

Ill

111

711

111

111

2:1

241 791

156

115

11111

M

141

N.

IN

ris

Send for leaflet MF1102

Standard Telephones and Cables Limited
Registered Office: Connaught House, Aldwych, Landon, W C 2

RECTIFIER DIVISION: EDINBURGH WAY HARLOW ESSEX

I
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The 5kW vision transmitter,

sound transmitter and corn-
.

bining unit are contained in

an assembly of cubicles with

built-in air cooling system.

This complete operational
unit measures 1' overall.

The combining unit incor-
porates a bridge type diplexer

and vestigial sideband filter

and provides the necessary
monitoring facilities with a

single coaxial output.

Features:

Medium Power
TV Transmitter
for
Band III

* Modern styling and latest technical design.

* Includes power supplies, integral cooling and comprehensive
control system.

* Simplified circuitry and use of tuning suitable for two trans-
mitters operating in parallel.

* Fully protected against overload and provided with optional
resetting safety devices for the protection of equipment.

* Comprehensive monitoring and metering facilities.

* Ease of maintenance.

* Frequency stability suitable for receivers operating on inter -
carrier system.

* Easy to install.
* Economical to operate both in power requirement and in

valve replacement costs.

* Mechanical Interlock system is employed for personnel
protection.

* Can be supplied for British, American, C.C.I.R. and O.I.R.
standards.

For full technical details please write to

PYE LIMITED SALES DEPARTMENT TELEVISION TRANSMISSION DIVISION CAMBRIDGE
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The new concept of
electronic equipment

manufacture

*Uniformity and excellence in quality
and performance are the end results of automatic production

as applied to the manufacture of the new
Philips electronic tools for industry

Each one of these tools is as dependable, as robust, as
simple in every Jay factory or laboratory use as arc its fellows

And because of summits production.
prices arc remarkably low and users arc assured of the long term

availability of standard components throughout the world

Dependable PHILIPS /00/,
for the electronic industry

Sold sad used by Philips Orgobizalbeas all owe lbr world
Ouotoisoli ianquirle plaque, to it.. manutocturere,
N.V. Philips, IfIndhovn, the Nthrlonds.

Sole (harebells,' is the U.K.: Itsarch & Control Instruments Ltd.,
207 Kinsys Cross Rood, London W.C. 1

A new philosophy:

Made for everyday use

Wide range available

Afodern techniques

* Flow production

Automatic inspection

Eag servicing

A AA

DC-Microvoltmoter GM 6020
Afrdwring rovers:
A m 11 steps (eons 100 /eV up to to V full
scale deflection
K. in I I steps from 10 mV up to 1000 V
full scale deflection.
lope! Impede...re:
in range A: I t 1.5444 H15 20 pF

range B: 100 Milli t.S.,)// 10 pF
Chown decurrey: 3!. SprV
De/Itettoor of pumice: always positive;
polarity is indicated by 2 lamps
.1form mppfy: 110 ... 245 V:50... 100 c/s
5" scale with mirror reading

The price - a plaamont surprise
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MODEL 301. The Connoisseur's Tran-
scription Motor and used by the 8.8 C
and broadcasting stations throughout
the world. Wow and flutter have
been reduced to the minimum and all
three speeds are adjustable. Can be
supplied with turntable stroboscopically
marked.

MODEL TA. Mk. IL
A single Record Player
particularly suitable for
the home constructor.
It is mounted on a

rectangular unit plate.
Voltage range 100430
and 200 250 A.C. only.
A garde! for battery
operation is also avail.
able.

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 to

give pleasure always.

* MODEL 4.HF. A high quality
single Record Player elegantly styled
and carefully designed to provide maxi-
mum reliability with fidelity of repro-
duction. Fitted with TPA.12 Pick-up
Arm which allows records up to I6in.
to be played.

C-3"="161111 MODEL TPA.I2.
Tranamption P:c.kup

Arm designed (or monaural and stereo-
phonic record reproduction. It is an in
strument of the highest quality with its
modern styling finished in Ivory, Chrome
and Red. Fitted with M.P.M.4 Plug-in
moulding which accepts most cartridges, it
is the companion to the Model 301 Trans-
cription Mdfor.

....and always
ARRARD ENGINEERING & MANUFACTURING COMPANY LIMITED

Factory and Registered Office : NEWCASTLE ST.. SWINDON. WILTSHIRE
rAWHONt: SWINDOW33131 3 lines/ TELEX 44-271
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INDOOR TRIPLEXER
COMPLETE WITH

Coaxial plug

Y3 1316

.:Atoto.:,90:.01:::0,0,VotZei%

 0 **********************  ;"1".  

DIPLEXERS
ANTIFERENCE

INCORPORATING 'HIGH -Q' CIRCUITS EMPLOYING 'OPEN' COMPONENTS

FOR MAXIMUM ATTENUATION OF UNWANTED SIGNALS WITH MINIMUM

INSERTION LOSS.

INDOOR MODEL

Fully insulated cream polystyrene snap -on cover of

attractive design. Easy cable connections.

Y5 complete with standard coaxial plug 10/6
(RECMF specification)

OUTDOOR MODEL

Fully weathirproofed 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

cable connections.

Y6 12/6
OTHER ANTIFERENCE AERIAL ACCESSORIES

At40 METV1

OUTDOOR TRIPLEXER
Fully
weatherproof
mast or surface
mounting.

Y4 1716

Single COAXIAL
OUTLET BOX

Complete with
Coaxial plug

COB/I 416

Coaxial PLUGS &
TVP/I SOCKETS

Efficient In
use. Easy to fit.

BOTH 8d. EACH TVS I

SPLITTER BOXES
enabling two

RECEIVERS TO BE
USED INDEPENDENTLY

OF EACH OTHER
INDOOR MODEL OUTDOOR MODEL

SB I

ANTI FERENCELIMITED
AYLESBURY, BUCKS. Tel. Aylesbury 2511 (6 lines)

SUPPLIED ONLY THROUGH THE TRADE
DI111=7:.

4
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LOW -VOLTAGE

STABILISED POWER UNIT
TYPE 1

57s81413E0 POwiR

This transistor -stabilised power unit

Is particularly suitable as a source of d.c. in laboratory work
involving low and medium power transistors.

linMil Impel
000 wipe rape

Writ mist rises
Volley reislaIlis

Of Isla le fill
(solve:eel IstenelltellISKA

Mee lax

tire (it fill 11111

SPECIFICATION
no Hui. SCe 1 ± IC %
Its 10 11111
tooliesisoly reelable

Is I sap

PRICE

£90
NETT, EX WORKS

110111ty lees No 1% time I. 6,1111 1011111 Of
1.11 IOU eft If S Iesn drain

Impressive' fretsc
(11% dugs It sales rellsgs
complus wilt m11804145

10 11. WPC e111411) Woe. 1!L1
Wog "mum'

['Otos, al full had )$Y.
Owe floosies taste 11'. 111011

1110? 101' 110.1 x21.1 x211111}

rapt lures. 411 II. (11.2 tis4

A I.omp fuse accessible from the outs de of the front panel. Provides protection against overloads.
Two bulltIn meters with mitcMu caret the ranges

0.40 olu d c. voila d.c.. 0.1 amp d.c. and 0.100 mA. 1.4

Please address ail orders

and enquiries to:
ELECTRONICS DIVISION

THE GENERAL ELECTRIC COMPANY LIMITED OF ENGLAND
TELEPHONE, RA010 AND TELEVISION WORKS  COVENTRY  ENGLAND



FOR EVERY
PERFORMANCE

1

ALL THAT THE NAME IMPLIES

Music or speech, " Pop " or classic .
they're all on a good

thing when they're Truvox taped.
The young

and gay will

delight in the " Melody," the enthusiast
will revel in the " Har-

mony " . . .
whichever you

choose, every programme
will " top

the bill " for you and your friends.

MELODY
Has the

size and

elegance
of a lady's
vanity
bag, fin -

shed in

Summer
Blue.

Ideal foe

teenagers.
Excel-

lent reproduction
from

5 3in. hi -flux speaker.

Simple to operate.
Tape speed

31in. p.s.
Half track. 4in.

spools. Dimensions
11 x 9 x 5in.

£36
Cempkte

HARMONY
Designed
for the
enthusiast
Repro-
duction
far in ex-
cess of
that nor-
mally ex-
pected
from an

instrument
of its

size. Handsome,
light tan leatherette

case with gilt tr.m. Tape

speed
31in. p.s.

Half track.

6 x 4in. hi -flux speaker.
5in. spools. Dimensions

12 x 9 x 51th.

Supplied
with spool

L.P. Tape
and empty reel,

crystal microphone
and radio

lead. For
110-240 v.

A . C. mains.

MARK VI TAPE DECK

A worthy newcomer
to the range of Truvox

tape recording
equipment,

introducing
re-

finements
in appearance

and facilities
for

higher quality recording
with accurate

timing

and editing.
Fully controlled

by push but-

tons. Electrical
and mechanical

braking.

Speed change knob. Pause control.

Reels
"locked" in "Off" position.

Precision
revolution

counter.

Contemporary
colour

scheme
to harmon-

ise with any cabi-
net finish.

£44
Comp.'m

TAPE DECK
Mk. VI

Fitted with Monaural
Head, 25 gas.

Fitted with Stereophonic
Head.

37 Fps.
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FARMHOUSE

Transistorised
rural carrier

telephone
system-TRC7
In service in many parts of the world

A PRODUCT OF

 Fully transistorised
 Simple installation
 Low power consumption
 Up to seven extra speech channels
 Ideal for temporary extra lines
 Fully tropicalised
 Pole mounted drop-off filters

for greater flexibility

Write for descriptive literature

MULLARD EQUIPMENT LIMITED Mullard House Torrington Place
London  W.C.I  Tel: LANgham 6633A COMPANY OF THE MULLARD GROUP
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CHOKES g, PLUGS SOCKETS
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POTENTIOMETERS

RESISTORS

'Miniature
Electronic Components

All TICIHICAL OATS 114011 at QV[IT

AMPLIFIERS

_... 7
ARDENTE ACOUSTIC-LABORATORIES LTD i

11-12 NIINDDIA ROAD I LONDON , NWIO r-..--- r..... =la PLO mid harper Walk WOZ014 I
=4:-..-

A service for Designers

O

O

The possibility of a component change-due to shortage of supplies,
Increased costs or failure to meet specific conditions-is a problem facing

every designer of electronic equipment. However, one basic component can

be  tailor-made' from the start, for LAB will supply the precise type of
Resistor required, ex stock and at the riglt 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

O

CARBON WATTS
OHMIC
RANGE

TOI..1 &-
ANCtS

I. soh.,
2. Cracked
2 *High Stability
4. Variable
S. V. High 011111111011
A. V.H.I. (Rods & Oita")

i I a 2
I/20-20
1/10-2
1f-)
1/10-1

10-IOM
I -500M
1-5011
5K-2.11
50M-1011
10-1K

a I
S & I
0. %13.5%-
5, a 10;
1% & 2%

WIRE WOUND
4. Rhimetate
5. Vitreout
7. Comantad

4-500
3-500
1-15

le_IIIK
1-1SOK
1-25K

-
1% 2% 5%
5% & 10%

C. Metal oxide 1-7 mo--4.214 I% 2% 5%
The ulhoultous blue (1%) am/ 12%)  HISTABS "

-777771777D--. Do you KNOW
THAT the subini nieture 112th watt unit

(1) is orobablr the ,mallet production
Resistor made!

THAT 300.1 non -Inductive Res lion
In Cracked Carbon are evadable up
to 20 watts rating,

 00000
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laDIU TIT 1ES
EXPORT ONLY

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
HALTRON HOUSE, ANGLERS LANE, LONDON N.W.S.
Tel.. Cutbwer 8531 (10 Imes) Telex 2-2573 Cables. ' Hill/CCM( 1.0niOn-
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Anders Electronics supply meters very much
"a la carte." It is the speciality of the house
to provide non-standard-often quite excep-
tional-meters of all types without delay.

Avo, Crompton, E.A.C., Elliott, Pullin, Taylor,
Turner, Wcir, Weston, and other makes
Moving iron, moving -coil, thermo couple,
electrostatic : Square, circular (flush or pro-
jecting), rectangular or industrial : Any requir-
ed range, calibrated to B.S.89 : Catering for
any number-from individual meters to large
panics.

eV>

Standard range from stock.
Special meters 7-14 days.

Li/come

linderss7LTD

Meters, Electronic end Tent equipment to
indisidual sperifictio...

103 Henptead Roed, London. N.W.I.
Tel.: Ell

DG1 l
3ton 1639

Contractors to G.P.O. and Gosernment Department,
Minnow), oAteatson approved

0

M Xl -Q HOME CONSTRUCTOR

CHASSIS SERVICE

Our chassis are made with new 16 s.w.g. heavy-duty
bright aluminium. Front panels In 19 s.w.g. steel
with attractive hammered gold finish and clearly
marked with neat control positions; all finishes and
construction are made to enable constructors to
match one unit with another.

MULLARD CHASSIS
" 5-10 " Amplifier Chassis, base, screen

and screws 19 6
" S-10 " Slim Line Chassis, without control

positions, complete with base and screws 19 6
Complete Metalwork for the 5-10 T.C.C

printed circuit IS 0
Four -Channel Input -Mixing Pre -Amplifier

Chassis, printed front panel and screws 18 6
Type -A " Pre -Amplifier Chassis and

front panel (unprinted) 8 6

Type " B" Pre-Amplifler Chassis and
front panel (unprinted) 12 6

2 Valve Pre -Amplifier Chassis complete
with printed, hammered gold finished
front panel and screws 16 6

3 Valve Pre -Amplifier Chassis, complete
with printed, hammered gold finished front
panel and screws 19 6

3 Valve, 3 Watt Hi-Fi Amplifier Chassis 10 6
20 Watt Amplifier Chassis, base, trans-

former covers, transformer adaption plate
and screws 68 6

20 Watt Pre -Amplifier Chassis 25 0
Mullard Tape Recorder, type "A" amplifier

chassis 31 6
Mullard Tape Recorder, type " B " amplifier

chassis 31 6

Mullard Tape Recorder, type " C " and
new type " C " amplifier chassis 32 6

Mullard Tape Recorder, power pack chassis 11 6

7 Watt Stereophonic Amplifier Chassis,
printed front panel and screws 24 6

3 Valve Stereophonic Amplifier Chassis
and printed front panel 22 0

Stereophonic Pre -Amplifier Chassis,
printed front panel and screws 24 6

Mullard 7 Watt D.C. A.C. Amplifier Chas-
sis with Paxolin and bracket

Note: Transformer holes are not drilled In the
chassis excepting for the 20 -watt amplifier.
MULLARD FRONT PANELS
Type " C " Tape Pre -Amp. with EM8I

escutcheon cut-out, II} x 4jin 8 0
" 5-10 " Amplifier, IS x Sin 7 6
Type " A" Pre -Amplifier, x 2}in 2 6
Type " B" Pro -Amplifier, I x 2iin 3 6

WF1388 push pull bias and erase Tape Deck
Oscillator Coil for the Mullard type " C "
Tape Pre -Amplifier 29 6

Treble lift Inductor for the Mullard type " C "
Tape Pre -Amplifier 22 6

GENERAL CATALOGUE covering full range of
components, send 114 in stamps or P.O. PLEASE
SEND S A E WITH ALL OTHER ENQUIRIES

DENCO (CLACTON) LTD.

(Dept. W.W.), 357 9 Old Road,

Clacton -on -Sea, Essex

20

above
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HIGH QUALITY SPEAKERS
with foam surrounds

by WHARFEDALE

COAXIAL 12

HERE ARE FIVE FROM THE LARGE RANCE
OF MODELS IN PRODUCTION

COMPLETE WITH
TWEETERVOLU ME CONTROL

SPECIFICATION
MAIN CONE

Magnet gap diameter, ilin.
Flux density, 14.000 gauss.
Total Flux, 155,000 maxwells.
Foam surround. Copper voice
coil. Fundamental resonance
25-30 cis.

COLUMN 8/145
Bass Resonance, 45/55 es
Flux Density, 14,500 gauss.
Total Flux. 60.000 maxwells.
Price (inc. P.T.) L6/19/1I

TWEETER ASSEMBLY
Magnet gap diameter, lin
Flux density. 13.200 gauss.

Total Flux. 44.000 maxwells.
Foam surround. Aluminium
voice coil and centre dome

PRICE £25 TAX FREE

SUPER 12!FS1AL
Bass Resonance 30138 c's.
Flux Density, 17.000 gauss.
Total Flux. 190,000 max-
wells.
Price (tax free) L17)101.

Wharfedale
WIRELESS WORKS LTD
IDLE BRADFORD YORKS

WIS/FS
Bass Resonance,
25/30 c/s.
Flux Density. 13,500
gauss.
Total Flux, 180,000
maxwells.
Price (tax free)

L17/10/ -

SUPER 3
Flux Density. 14.500 gauss.
Total Flux, 80.000 maxwells.
Price (Inc. P.T ) t6/13/3

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. resulaing In all-round improvement in the smoothness
of response.

Illustrated. descriptive leaflet and cabinet construction sheet free on request.

Telegrams Wharfdel ' Idle, Bradford
Telarlhone : Idle 1233 6
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RADIOGRAM CHASSIS
If you are to get the best value from your tape re-
corder, whether a complete portable model or a tape
deck with tape pre -amplifier, you need a high quality
radio unit to enable you to make first class recordings.
All our combined chassis are designed to suit the tape
enthusiast-we give an much thought to tape as we
give to radio and records.

AF 208 22 GNS
A net, economically priced model; 5 watt; output: lull VHF (8 7-108 nelcs)
and medium band,; separate tone control,: two peck -up inputs.

JUBILEE (iliateated) 28 GNS
A kith grade monaural chaisil; 6 watts push-pull output, (idol V111.,
nudism and long bands; automatic frequency control; separate tone controls.

STEREO 44 27GNs
Two amplsfica of 4 watts output, 8 wane total; full VHF and "sedum
bona; separate ganged tone controls and dual volume control !or stereo
balance.

STEREO -TWELVE 36 GNS
12 watt. heel fidelity output; !al VHF, medium and long bandi; automatic
frequency control; separate ganged tone controls and nude -range balms*
control.

The name ARMSTRONG is the registered uade mark of

ARMSTRONG WIRELESS &TELEVISIONCO.LTD.

tape
and our new
pre -amplifier
PABO-3 16 GNS

Designed to operate with almost any tape
deck and with any good quality amplifier.
Ideal for use with Armstrong amplifiers and
radiogram chassis.

Post this coupon or write for dasemptm aerator or call at our Holloway
Sharrom for full unhurried dononstranon and professional advice on
your insudiation. Open 9-6 weekdays and 9-5 Saturdays.

NAME IrMC

ADDRESS

WARMERS ROAD, LONDON, N.7. Tel: NORth 3213

utters CERAMICS

FOR INDUSTRY

We set-coal:se in the rnenufaCtUill 4t-FORCELAIN
for general Insulation

REFRACTORIES
for high -temperature Insulation

High quality material and dimen-
sional precision are attributes of
Bullers die -pressed products.
Prompt delivery at competitive
prices.

4014- nkt

FREQUELEX
for high -frequency Insulation

PERMA LEX & TEMPLE X
for capacitors

BULLERS LIMITED
MILTON  STOKE-ON-TRENT  STAFFS

Mown Seekiaawirsat SUSI (5 Isows)  Telegram I fakirs; Loners. 16464.2.. -Trust
Jterereteet MON. STARS Lehr Offkil: 6 LAURINCI POU NT NI Y HILL. 6.C.4

Mme: ninon 16,1 none I MANnon Hew* 1e71
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The typical responsecurre shown illustrates
the exceptional performance of the Corner -
pass filter type Y L3544. one of a range of
100 kelt filters primarily intended for single
sideband applicatsom. This filter is remark-
ably compact for its outstanding perform-
ance, being only nine inches long.
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0
060  040 100 nee. loos Iwo

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.

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

MULLARD EQUIPMENT LIMITED

Mullard House  Torrington Place  London WC
Telephone: LANghant 6633

1111144o
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XS2 Dry Reed Relay Insert
A gold plated relay contact hermetically sealed in inert gas
for absolute reliability, high speed and low contact bounce.

maximum current...
maximum resistive load
maximum closed resistance
minimum open resistance

250 mA
15 W

SO mf2

5 x iolin

nominal operate ampere turns
nominal release ampere turns
operate time less than
bounce time less than
release time less than

120 AT
60 AT

2 mS

0.5 mS
0.5 mS

our Technical Service Department Is ready to
provide further details of characteristics
or application.

STONEFIELD WAY - SOUTH RUISLIP - MIDDLESEX
A member el the Autoenotte Telephone it Eleetrte Group littithp

0 0 O 0 O 0

Phcennrc:
0

.00 0 0 0 0

EYELETTING and light
PUNCHING MACHINES

AUTOPHOENIX No. 6A. A new and im
proved air -operated machine for the auto-
matic insertion and closing of eyelets. The
deep throat, high vertical gap and protecting
base make this an ideal machine for the eye -
letting of components in radio chassis even in
the closest corners and, of course, for spin -
flings, cylinders and plastic mouldings.
It can be supplied with built-in air compressor.

We manufacture a large range of hand and automatic
Eyeletting and Piercing Machines and also stock eyelets
which we can supply in small or large quantities.
Full illustrated brochure of the "Phoenix " machines,
write for leaflet W. W 2

HUNTON LTD.
PHOENIX WORKS, 114-110 EUSTON ROAD,
LONDON, N.W.1

Tel.: EUSton 1477 (3 lines) Grams Untonexh. London



NliRCH, 1960 WIRELESS WORLD 59

Noexpoutt metal parts other than terminations,
which are clean solder coated, thereby ensuring

easy soldering.

Body and terminations fru at wax coating
or any other low melting point material.

Long lied without voltage denting.

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

with humidity classification H.2-

Solid construction eliminates internal
movement, preventing damage by severe

vibration.

'DMI123IM ENCAPSULATED PAPER DIELECTRIC

TUBULAR CAPACITORS HAVING OUTSTANDING CHARACTERISTICS
The Dubiller Capacitor Type 560 Is a new approach to capacitor requirements for all radio and electronic
applications. It Is constructed to meet long and arduous service conditions. The paper dielectric element is
impregnated with a plastics material to produce a solid unit. The terminations are of great mechanical and
electrical strength and the assembled element is sealed In an encapsulated mineral loaded epoxy resin so
that there are no parts capable of movement, making the capacitor completely immune to shock and all normal
atmospheric conditions.
Capacitance Tolerance; +20% normal ±10% by selection. Power Factor; Less than 1% at 1,500 c/a. Insulation
Resistance; Better than 20,0001.1f1 at normal temperature. Voltage Application; From -40° to  125C for d.c. and
from -47 to +70°C for Lc.

CAPACITANCE

ILF

VOLTAGE RATINGS DIMENSIONS

Wkg. at -40C
to r 125C

d.c Teat
at 27C

Lt. Wkg. r.ina. at
-40'ic to +70C
and up to 40 c/a

Diameter
+0.020-

-o

Length
-EDGED.

0.001 1,000 2.500 230

0002 1,000 2.500 250 1

0.005 1,000 2,500 250 1

0.01 1.000 2.500 250 14

0.02 750 2,250 2S0 14

0.05 500 1.500 250 14

0.1 350 1.000 ISO le
01 SOO 1,500 230 10

DUBILISR CONDONSER CO. (1123) LTD., DUCON WORKS, VICTORIA ROAD. NORTH ACTON, LONDON W.3.
T14AeAd. ACOrn 2241 (3 knee) Te M.volmo. LoNfon Tole
CaMes. Movelacon Lomdon Toio. 33173

ON 2425
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DOING TWO JOBS
BETTER SIMPLER

DOUBLE CHANNEL AMPLIFIER TYPE U30 D

reietitikolt

Ociaitt fl#.44et,

/rat

SHOWROOMS
REPAIR SHOPS
or COMMUNAL

AERIAL SYSTEMS

Two Amplifiers for the price of one

Gain 30 db on each of any two
channel: to your choice in Bands
I and 3. Internally combined
output up to 150 mjV each

channel for up to 40 outlets.

Net Trade Price E14
For V.H.F.-the U30 FM at

[13 net trade. matches and

couples to the U30D without
external combining units and

losses

Write for fully descriptive leaflet to :.-

TELENG LIMITED
TELENG WORKS, CHURCH ROAD, HAROLD WOOD, ROHFORD, ESSEX. Telephone: Ingrebourne 42901

-

HOUSED IN STRONG
METAL CASE

KOLECTRIC AUTOMATIC
COIL WINDING MACHINES

The types AliLB and AX/LB can be supplied
with special revolution counters to stop the
machines automatically. in conjunction with
a solenoid mechanism on the A.C. motor,
when the required number of turns have
been wound.

Full details on request.

Capacity-For one or more
coils, up to total length of 12
inches and 5i diameter.

Type A111,13 (25-50 SWG)
Type AX/LB (19-46 SWG)

KOIECTRIC TD

73 UXBR:DGE ROAD, EALING, LONDON, W.5. Telenhon!
(volt; 8:122
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A REVOLCITIONARIe NEW BRPTISII ~EAMON.'
* Uses standard

tapes
* Plays at 71"

per. sec. or 3
other speeds

* Records direct
from radio or
microphone

* Erase and
fast rewind

FULLY

GUARANTEED

Instantly turns any gramophone
into a first-class Tape -Recorder
and back into a record-player in a moment !

Gramdeck is completely new . . . a revo-
lutionary and ingenious invention that instantly
turns your gramophone into a tape -recorder
and back into a gramophone at will! Slip the
Gramdeck on to your turntable and you have
the finest tape -recorder you've ever heard!
Lift it off ... your gramophone is ready to play
records again. There are no motors or valves
to go wrong-and you get a quality of repro-
duction that has to be heard to be believed!

£13-12-0
Special moving -coil micro-
phone and tape extra.

EASY TERMS
"Ingenlous-simple . . . why on earth did no one
think of iv before I "-THE TAPE RECORDER
" Infenious and robust." - BRITISH SOUND
RECORDING ASSOCIATION IOURNAL.
" Qualey of reproduction eacellent . . . real hi -I1
results . . . potential ta tremendous . . both de-
dgner and manufacturer rhould be conrsrulated."
-BRITISH RADIO & Try RETAILERS REVIEW
"Better than many so -caned hi-fi recorders ...robust .

core ully designed ...eacellent value."

Gn
-AMATEUR CINE WORLD

, amdec
GRAMOPHONE TAPE RECORDER

HIGH QUAL'TY TAPE-RECOROIN(' FOR EVERY HOME

ciluzio.-;, MEM

Everyone is praising the Gramdeck. " The
quality is at least equal to that obtained from a
good microgroove disc," says a leading pro-
fessional iournal.

WORKS FROM ANY RECORD
PLAYER OR RADIOGRAM

Gramdeck records and reproduces with a

wonderful depth and breadth of tone. Because
it uses equipment that is already in your gramo-

8 phone it only costs a fraction of the high -
quality tape -recorder you wou d normally
require. Full details, specifications, photographs,
easy terms, etc., arc given in the Gramdeck
Book. Send for your FREE copy, today.

MADE BY THE FIRM THAT MAKES
RADAR EQUIPMENT FOR
VISCOUNTS AND BRITANNIAS

FREE BOOK-POST NOW !
I would rase ro know how to cur,, my ream -Own,
two a Pelt -dolt tare-mewav . . edam sand nee
the Geo...deck Book-FREE and wit ow abhgatton.

(Write U vou weer mot to nil page.)

NAME

ADDRESS

Gramdeck (Dept.WW 807) 29
Kensington, London,

URNTABLE INTO

Wright's Lane
W.8

ECORDE
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PICX
Our wide range of capacitors, incorporating all the latest

developments, are described fully in these new leaflets ...

SEND NOW for COPIES
DALY has succeeded in maintaining full capacity

values and working voltages in more compact
designs, specially suited to ultra modern

equipment :-
PHOTO -!LASH EQUIPMENT  DEAR AIDS

PRIVATE TELEPHONE INSTALLATIONS

AMILIIIERS  D.C. TOWER UNITS
TRANSISTOR EQUIPMENT

MAGNETISATION
EQUIPMENT

TEST GEAR

DALY
ELECTROLYTIC
CAPACITORS
Condenser Specialists for over 20 years.

DALY (Condensers) LTD., WEST LODGE WORKS,
THE GREEN, EALING, LONDON, W.5. Phone. Ealing 3127-8-9. Cables: Dalcyon, London

TELEVISION AERIAL
COMPONENTS

DESIGNED FOR CONSTRUCTING

BAND I & BAND III T.V. AERIALS

ELEMENT DIMENSIONS SUPPLIED FOR ALL CHANNELS
Selecting at random from our new multi -page catalogue :

 Band Ill Folded Dipoles (As illustrated).

 Reflector and director rod holders.

 Masthead Fittings for f", V.
and 2" Masts.

Send I,- P.O. for the revised. fully illustrated catalogue to:

y .

totrA/Liton Ltd

 Mast Coupling Vnits for 2' Masts.
 Insulators. Both Rubber and Plastic

(As illustrated)

 Alloy Tubing for Elements, Cross -
boom and Masting.

MARLBOROUGH, WILTS. Phone : 657/8
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The very best connections

...secured by Plessey

SUB -MINIATURE COAXIAL CONNECTORS

highest quality and fully comprehensive range to
allow a new approach on applications hitherto
restricted by the limitations of existing connectors.
Designed for the matched impedance coupling of
high frequency coaxial cables operating in the

.00/50. super high frequency bands, these connectors-
* have a working voltage of 650 volts Peak at

sea level, and matched impedance coupling of
50 ohm lines Is accommodated.

* have hard gold plated contacts on silver plate
to give maximum performance with minimum
voltage drop.

Approrintafely twice Mt On

Plessey

As a contribution towards increasingly compact
equipment, Plessey have introduced this new.

SERIES 110' (15- and 30 -way) MINIATURE

RECTANGULAR CONNECTORS

Developed specifically by Plessey to meet the
demand for a safe, inexpensive connector for
commercial applications, this new series embodies
excellent electrical and mechanical characteristics,
and the many unique features that make it really
outstanding include :-
* Plug pins and socket Inserts are polythene

shrouded to dispense with gaskets and ensure
insert anchorage.

* Mismating is prevented by corner pins and
corner sockets.

* Extreme simplicity of wiring, demands loss -
skilled operation than the orthodox methods
of soldering pins in situ.

Per Nigher information. Wean write for PubikatIon members /nand //4.

WIRING  CONNECTORS DIVISION  THE PLESSEY COMPANY LIMITED

CHENEY MANOR  SWINDON WILTS  TELEPHONE: SWINDON 6261

in,nnua Si.. 07pantamon PLESSEY DITERNATIONAL LIMITED ILFORD USIA
Wowed
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You'll need
a this

It booklet...
. . when you arc faced with the
problem of finding exactly the right
type of Connector for a 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 each of
16 different ranges.

If you have a need for Plugs and
Sockets you also have a need for this
information.

Write for a copy of Publication 143.

.Plessey Electrical
connectors

Wiring and Connectors Division
The Plessey Company Limited
Cheney Manor  Swindon  Wilts
Telephone: Swindon 6251
0.as Ofyon.relen
PLESSEY InTilltIATIOPYAL LTD ILFORD ESSEX

Nordyk Hi-fi Units
House more hi-fi equipment than
any other cabinets 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 ones. Whether you stand
them on legs, plinths, or the Continental Bench,
there is an arrangement that just meets your need.

Dimensions: 191in. wide x 15jin. deep > 13fin. high.

The SPEAKER ENCLOSURE (left) was designed
for us by Goodman's for their 8in. Axiette and costs
CL17,6.
The RECORD UNIT centre) costs £4 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 14jin. It will take most
amplifiers and maybe a radio tuner too, if mounted
on the side. Price: E5,194.
They stand on the CONTINENTAL BENCH
which costs £5/716.

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 nearest dealer. Write for illustrated
catalogue to Dept. ww. 36o.

Brook Road, London, N.22. BOWcs Park 7487.
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ELECTRo

METHODS..
LTD

MINIATURE
MOVING COIL

SERIES

MINIATURE
SERIFS

NEUMATIC
TIMEDELAY

SERIES

HIGH CURRENT
SERIES

HIGH VOLTAGE
SERIES

NORMAL DUTY
SERIES

PRECISION
RELAYS

Illustrated technical data sent on request:

ELECTRO METHODS LTD., General Products Division, CAXTON WAY. STEVENAGE, HERTS
Tlephon S 1110-7
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-from records, tape or radio

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 ...

11VoIF
zlecttic

SOLDERING IRONS

Typ92 Lightweight CI.4.6.

When the work requires
more then usually accur-

ate Soldering, the Wolf 92
Soldering Iron Is Just the Job.

Weighing only 3 oz., this model by
virtuof its extreme lightness, perfect

balance and sturdy contruclion, plus
rapid heat -up and constant tmporetur Is

ideally suitable for all intricate indutr al and
amateur requIremrits.

Send for full dtells Of compiet range to

WOLF ELECTRIC TOOLS LIMITED
PIONEER WORKS, HANGER LANE, LONDON, W.5.
Tie PERIVALE 5531-a
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S

Reducing

Amplifier

Distortion

P.az/z
501111

WI

MI

V

An article in the January issue of ELEC-

TRONIC TECHNOLOGY describes a general
method of correcting the non-linear dis-
tortion in valve amplifiers by means of
non-linear resistors. Examples of cor-
rected single -ended and push-pull
amplifiers are given and it is shown that
the method can be used in conjunction
with conventional negative feedback. In
this way, distortion can be reduced as
much as with ordinary feedback methods
but with less loss of gain.

ARTICLES

IN THE FEBRUARY ISSUE

INCLUDE:

+NT

TRANSIENT STORAGE OSCILLOSCOPE
This article describes in detail a new development-an
oscilloscope capable of storing transient signals for many
hours. The authors discuss the reasons for the selection
of certain components and provide illustrated examples of
measurements that may be carried out with this instru-
ment.

SOLID-STATE MASER AMPLIFIER
The physics of maser operation including the criteria
used for selection of materials is introduced. A des-
cription is given of a practical cavity maser and the
system applications and future developments arc discussed.

ELECTRONIC TECHNOLOGY covers all technical interests in electronics, using this word in its widest
possible sense. All the familiar features of ELECTRONIC & RADIO ENGINEER ore retained, including, of
course, the well-known Abstracts and References section. Regular readership will keep you in constant
touch with progress in the entire field.

POST

THIS COUPON

TODAY

TO ILIFFE 8 SONS LTD., DORSET

l'Ica>c enter my name as a subscriber to
ELECTRONIC 'TECHNOLOGY for 12 months
commencing with the March issue.
I enclose remittance L3.7s.0d.
(U.S.A. and Canada $9.50)
Three years $19.00)

Electronic
technology !

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

NAME

ADDRESS

DATE

ORDERS CAN ALSO BE PLACED THROUGH ANY NEWSAGENT
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8 WAY 118 WAY

12 WAY 25WAY

Sturdy, Reliable and Inexpensive
Nylon-PF mouldings. Silver plated contacts. Solid

drawn aluminium cans. Positive locking mechanism.
Breakdown voltage 3.5kV.

Send for full details to

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

db

5646

FORT/PHONE TRANSFORMERS
for

MULLARD AND SIMILAR TRANSISTOR AMPLIFIERS

CIRCUIT VOLTAGE & OUTPUT

4.5 V 200mW
6.0V 200mW

DRIVER TYPE No. OUTPUT TYPE No.

A 203 A 204
A 563 A 564

..."" .4.44
9-0 V 200 mW

12.0V 200mW

14-0V 15 W

A 443

EX 1251

NOW AVAILABLE FROM OUR RETAIL COUNTER AT

91 MIDDLESEX STREET, (5 min from Liverpool St. Stn.)

A 684
------- ---

--

PP 1166

44

100 200 1reqt,ency C S 1000 10,000 10.000
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7-1-1

FERRANTI

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

At-

iS

FERRANTI LTD KINGS CROSS ROAD DUNDEE Tel: DUNDEE 87141
Dfre,
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PERIPHONIC

the

loudspeaker system
that cancels distortion

In a triumph of sound reproduction achieved with two "air -
coupled" G.E.C. Metal cone loudspeakers and associated
G.E.C. presence utile. the G.E.C. Periphonle system (at ID
watts Input) cuts harmonic distortion to 2.7% at 40 c a. and
0.3% at 1.000 cle Exclusive to G.E.C., the Metal cone loud-
speakers give low Inter -modulation distortion, and full
response at tte low bass frequencies while the presence unite
have extremely smooth high frequency response and excellent
transient rerformances. The combination forms a complete
system with full 9 -octave realism and wide angle sound
distribution. Units are available separately or as the Peri-
phonic system In a range of cabinets of entirely new acoustic
design.

t96.C.
HIGH QUALITY

SOUND EQUIPMENT

Metal Cone Loudspeakers
Presence Unita - Stereophonic

Systeme Periphonic
Loudspeaker Systems

Pre-Amplitters Amplifiers

Write today for details
THE GENERAL. ELECTRIC CO LTD.

MAGNET HOUSE
KINGBWAY LONDON Wel

SEC pretence unit

International T.R. Series Shields
fit standard sockets.

cvaitztiazi
are making

under licence
the famous

AMERICAN
INTERNATIONAL T.R.SERIES WHICH ARE ALREADY

BEING USED IN VAST QUANTITIES IN
AMERICA AND OTHER COUNTRIES

I -E -R-C
HEAT

DISSIPATING
VALVE SHIELDS

......000+0,111.1ftwor

111

r 4.1s
International T.R. Series Shields
reduce Dare -bulb temperatures by
15% to 25%.

 International T.R. Series Shields
eliminate vibration.

Viii
 International

Series

Shields are
available in
various
sizes.

Full Technical information
is available on request.

Joint service numbers
have been allocated.

ARRARD

ENGINEERING AND MANUFACTURING CO. LTD.

Special Products Division,
23 .Westntintter Palace Gdns., Artillery Roe. London e W I



INARcH, 1960 WIRELESS WORLD

GECALLOY TOROIDAL CORES

for high quality inductors

GECALLOY CORED INDUCTORS HAVE THE OUTSTANDING QUALITIES OF: -
I. High stability of inductance with time. 5 Low temperature coefficient of about

120 parts,,10Aj C.
2. Magnetic stability, i.e., Small change of

inductance after subjection to saturation
flux density.

3. Low loss -high Q.

4. Low harmonic distortion.

6. Almost zero temperature coefficient of
frequency when used in a tuned mesh with
a polystyrene capacitor.

7. Negligible external field.

DIMENSIONAL DATA

CODE OUTSIDE DIA.
MM

INSIDE DIA.
MM

THICKNESS
MM

G 29 2040 12-70 6 .35
G31 25.40 12.70 12.70
G 32 31 .80 1510 9 .52
G 33 33-00 22.20 10-00
G3 38.10 2600 10.15
G34 40-00 26.00 12.00
G4 42.50 2800 8.60
G4A 42.50 28.00 14.50
G8 47.00 29.00 IS50
G1 50.50 3000 17.00
GIA 50.50 3000 13.50
full details of range available on request.

Filter Applications -

NOM.iss

12

25

50
90

140

CODE OUTSIDE DIA.
MM

INSIDE DIA.
MM

THICKNESS
MM

GIB 50.50 3000 1000
G2 58.00 35.00 1 7 50
G6 7000 4600 2000
G9 80.00 48.00 29.00
G60 12.70 7.62 4.75
G59 20.32 12.70 6.35
G58 22.86 13.97 7.62
G 57 26-92 14.73 I 1  18
GS6A 33.02 19.94 10.67
G56 33.02 19.94 11.18

G55 34.29 23.37 8.89

GECALLOY CORES ARE IDEAL FOR: -
Audio Frequency Tuned Circuits - Choke Coils -

Transformers - Interference Suppressors.
Stabilising Chokes for Fluorescent Lamps used at Audio Frequencies.

Inductor Design and Winding Service available if required.
Polystyrene capacitors are available for use wIth the toroidal cores.

Transistor Invertor

NOM.p
12,25
50,90

140

NOS4.ft,

14

26
60
125
140

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 Subsidiaryof THE GENERAL ELECTRIC CO. LTD. OF ENGLAND
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LONDON'S LEADING STOCKISTS OF

EQUIPMENT  ACCESSORIES  MATERIALS
GOODS SENT TO ALL PARTS OF THE WORLD

STEEL METER CASESHI - FIDELITY STOCKISTS
including equipment by

ACOUSTICAL ARMSTRONG
AVANTIC  CHAPMAN  COLLARO 
G RRRRR  GOOOMANS  JASON 
LEAK  LENCO  PILOT  ROGERS
 W.S.  WESTREX  WRIGHT AND
WEAIRE  WHAREFDALE

LARGE STOCKISTS OF
COMPONENTS & EQUIPMENT
6y well known Manufacturers int/1.44mi -
 A.S. METAL PRODUCTS  AVO 

 ELLING -LEE  SULGIN  COLVERN
 DUSKIER  ERIE  MORGANITE 
MULLARD PAINTON T.C.C.
 WELWYN  WESTINGHOUSE.

The Connoisseur's Tape Equipment

MASTERLINK TAPE UNIT M2A
AND COLLARO "STUDIO" DECK
Build your own mi.{ Tape Equipment using
our tape pre -amp and the new Collar.° deck
INC. PRICE 144. Carr. extra.
Complete with instructions.
The 112A n comolet with I power
pack and is also suitable for use with Wearit
and Bren11 decks. C C.I.R. Characteristic.
PRICE 37 Gns. Plus P. a P. 4/.. leaflet on
request.

Immediate dispatch
of goods available
from stock. Car-
riage charged extra
Ot cost.

"ALFA"

TEST

METER

OFFER
6/12/60/300/

A.C., ditto
D.C., 0.10k.
0-2 megohm
300 mitrock.
3OrnA. 300
mA 20 to

23/40  20 to 37d8 Accuracy 3".. O.C.
4T A.C. flults-range,

Large clear dial. Leads 1.5/19/6. (P. Ei P. 2/-3

PNEUMATIC LID STAY with pressur
adiuster. Heavy duty. Ilk- complete.

66 Page Catalogue Listing over 800
Items of our ntnsiv stock,. If. plus
P a P. eid.

ROTARY WAFER SWITCHES
A B Metal and N S F Made to order. Price List
free on request.

TELE - RADIO (1943) LTD
189 EDGWARE ROAD, LONDON, W.2
Our only address  Few mins. from Marble Arch 0 Open all day Sat

WHI-edvioord demonstration room  'Pone PAO 445516

4 a 4  lin. Sloping Front 9 5

5  5 Em. Sloping Front 14 II
6 it 6  12,n. Sloping Fron 24
4 a 4 a 2Itn. Rectangular 6 8
6  4 a 314 Rectangular II 10 6 Rectangular II 0
10  6 it 11m. Rectangular 13 3

0 It 7  7in. Alum Panel /I 4 9
2 is 7 it 7in. with Alain Panel 11 II S

4 a 7 sr Tin with Alum. Panel (I IS
4 a 9 a Bin. with Alum. Panel (1 S

6 le 9  81/1. with Alum. Panel (1 9 6
16 it II  Bin. with Alum Panel El 16
9  II a 10in. with Akan Panel (3 3 10

ALSO PULL RANGE Of CHASSIS
Chasm and Case List Free on repine.

SIMPLEX TIME SWITCH
300/150 v. 20 amp. Fitted with Smiths Electric
clock. Price 6116. P. a P. 3/3.

--"SPECIAL OFFERS!
Mains Transformer 550-0-550 v. ISO mA,
6Y, 3 A., 4 r. 3 A., 110 Primary (1.

2. Mains Transformer (Potted) 350410.0-
)10-350 v. 220 mA. 6.7 r. S A.. 6.3 v. A
6.3 v. I A.. v. 3 A., 6 r 3 A., 6.3 v. 1 A.,
230 v. Prmary. Siae 71in h,gh a 51in. a
4. (11101, P. P. 716.

3. M1inains Transformer. Weyrad Drop
through. Shrouded 2504150 v. 100 mA.
6,3 v. 31 A. Tapped Primary 203.240 v,

4. Choke 10H 250 mA. Potted " C " Core.
25/..

S Choke 20H SO mA. Potted. 11/-.
6 Choke 1611 120 mA. Potted "C" Core,

7. Choke SH 100 mA, Potted, 5:6.
B Choke SH 300 mA.. Potted. 11/6.
9 Rectifier )00 v. 300 mA., 11:6.

WEYRAD P.50 TRANSISTOR COILS
AND I.F. TRANSFORMERS

FOR 2 -WAVE PORTABLE WITH PRINTED CIRCUIT AND ROD AERIAL
psolAc M.W. OSCILLATOR. COILS. For
176pF TUNING CONDENSER PRICE 5f4d.

P50,'2CC 1st and 2nd I.F. TRANSFORMER
470 KO. OPERATION. " Q " .= ISO PRICE 5 f 7d.

PSOI3CC 3rd I.F. TRANSFORMER. 470 Kcis
OPERATION. " Q " o I70 PRICE 610d.

RA2W L.W. and M.W. ROD AERIAL 6in. long,
flying -lead connections. For 280pF TUNING
CONDENSER PRICE 12f 6d.

LFTD2 DRIVER TRANSFORMER. Split Secon
daryType,semi-shrouded. With6 connecting tags PRICE 9f 6d.

PCAI PRINTED CIRCUIT PANEL, x ready drilled with component positions and references printed
on rear PRICE 9f 6d.

BDOKLET OF DETAILED ASSEMBLY INSTRUCTIONS AND CIRCUIT DIAGRAMS FOR 6 -TRANSISTOR
LONG AND MEDIUM WAVE SUPERHET PRICE 2f0d.

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 arc, of course, to be preferred.
Please write to the Bellows Division for your copy
of the catalogue, quoting reference "WW".

DRAYTON REGULATOR At INSTRUMENT CO. LTD.
West Drayton, Middlesex. West Drayton 4012
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Visit

Webb's Radio

for all that is

BEST

in communications

receivers . . .

 You can Inspect, hear and compare the
finest of American and British Receivers at

NATIONAL
A name to conjure with, world famous for design, performance
and reliability. We are proud to announce stocks of

NATIONAL " NC -60 SPECIAL "
5 valves, inbuilt L.S., bandspread.
L35/10/-.

NATIONAL "NC -66 PORTABLE"
Covers marine and air D.F.
(150-400 Kc/s.). medium and
S.W. Inbuilt L.S. A.C./D.C. or
battery. L78/15/.. (R.D.F.-66
D.P. Loop. L32/7/6.)

NATIONAL " NC -188 "
Bandspread communications Rx.
9 valves. " S " meter. L99.

EDDYSTONE

NATIONAL " NC -109 "
II valves. Bandspread. Special
filter and many refinements.
LI32.

NATIONAL " NC -303 "
16 valves. Double Superhet.
5 -position selectivity. High
image rejection. L264.

NATIONAL " NC-300XCU "
Crystal calibrator (for NC -303).
C24/10/..

As main London Eddystone distributors you are always
of immediate supply from Webb's.

EDDYSTONE " 840A "
7 valves. 30 mc/s. to 480 kc/s.
A.C./D.C. 110/230 volts. L55.

EDDYSTONE " 770R "
V.H.F. 19 to 165 mc/s. in 6 ranges.

EDDYSTONE " 770U "
U.H.F. 150 to 500 mc/s. in 6
ranges.

EDDYSTONE " 680X "
15 valves. High performance,
general coverage. L120.

G.E.C. " BRT40012!K "
One model only, and the best
telephony (A.M.) performer we
have yet heard. L190.

WEBB'S RADIO
14 SOHO ST., 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

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 835718.
Telegraphic address: "Steatite-/Yham, 19".
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HEWLETT PACKARD
302A

WAVE ANALYZER

ADVANTAGES: No calibration or stabilization
needed Direct readings; accurate
Measures frequencies 20 cps to SO KC
Completely transistorized Battery or ac
powered Hum free Low power
consumption No warm-up needed
Very sharp acceptance circuits AFC
Also frequency restorer circuit Compact,
rugged, versatile.

SPECIFICATIONS:-
Frequency Range: 20 cps to 50 KC.

Frequency Calibration: Linear graduation I division per 10
cycles. Accuracy t (I '! . 5) c/s.

Voltage Range: 3uv to 300v.
Ranges provided by an input attenuator switch and a meter
range switch in steps of 1 : 3 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 Accuracy: a 5? of full scale value.
Residual Modulation Products and Hum Voltage:
Greater than 75 db down.

Intermediate Frequency Rejection: Intermediate fre-
quency present in input signal rejected by at least 75 db.

Selectivity: :34 cycle bw-at least 3 db down.
:25 cycle bw-at least 50 db down.
 70 cycle bw-at least 80 db down.

beyond t 70 cycle bw-at least 80 db down.
Input Impedance: Determined by setting of input atten-
uator: 102000 ohms on 4 most sensitive ranges, I megohm
on remaining ranges.

75

New Model 302A Wave Analyzer represents a signi-
ficant improvement in wave analyzer design. Com-
pletely transistorized, sophisticated in design, highly
selective, free of tedious calibration and stabilization
before use-these are but a fcw of the important
convenience and accuracy features in the new 3o2A.
Other exceptional features are low power consumption
(in the order of 3 watts), provision for battery opera-
tion (i8 to 28 volts) as well as ac line power, and
elimination of warm-up time.

Selected Frequency Output: Iv open circuit at output
terminal for full scale meter deflection. Output level control
provided. Frequency response I db. 20 cps to SO KC.
Output impedance approximately 600 ohms.
B.F.O. Output: Iv open circuit at output terminals. Output
level control provided. frequency response t I db, 20 cps to
50 KC. Output impedance approximately 600 ohms.
Automatic Frequency Control: Range of frequency hold-
ing is 100 cycles minimum.

Power: 1 I S,'230v a 10?i,, 50:1600 cycles. 3 watts (approx.)
Terminals provided for powering instrument from external
battery source. Battery supply range 28v to 18v.
Weight: Nat 43 lbs. Shipping 63 lbs. (cabinet mount). Nat
35 lbs. Shipping 55 lbs. (rack mount).
Dimensions: Cabinet Mount: 201' wide; 12r high; 141'
deep. Rack Mount: 19* wide; 101' high; 13r deep.
Prim Delivered U.K. and exclusive of duty-where payable

C60S (cabinet mount)
£598 (rack mount)

Continuous progress in design may affect the above
specification which is therefore subject to change
without notice.

LIVINGSTON LABORATORIES LTD.
RETCAR STREET  LONDON N.19 Telephone ARChway 6251
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of the 5 different sized bits
with the I Precision iron,
creates the most versatile
soldering tool yet pro-
duced. Bit sizes of .040in.,
31321n.. 5/32in., 3/16in. and
3/161n. heavy duty com-
plete the range.
FINGERTIP CONTROL,
sharp, regulated heat, en-
sures a quicker better lob.
Model C.240 (230;240 volts)
illustrated, is available from
the usual wholesalers or
direct from the manufac-
turers at 29j6 (complete
with one bit). Other
models for voltages rang-
ing from 6 to 230 volts
also available.
Stands as illustrated at 12,6.

ALL MICAS SCIAJWI'

Lusii nRi
se RILAILdi 'AR{ A. ...4 .alk ..savilLsaikm-Oa

MODEL LIO HIGH FIDELITY 10 WATT
AMPLIFIER

WITH SEPARATE PRE -AMPLIFIER
Supplied tornplet I

uRetail(1only . Main Pr
Amplifier and Proamp ) I GNS.
Silts of main implicit 9in  7.n  Sin
Pre -amp I Lin.  41,n. a 2f in. Front
Plat. 12m.  Ifin Stowed Gold ham-
mered finished thus... Front Platt/
Polychromatic Gold. Weight of main
ampliner 1010. Proamp. 31b. For 5040

A.C. mains 200-230-230 v. or to
order for port.
The Following Outstanding Test figures
onclud Pr. -amplifier
Sensitivity (for 10 watts)
1. P.15 tor.
7$ r.p to. 20 m r
Radio, 35 tn..
Microphone. 1.5 m.v
Input Impsidanc
All inputs SOM. Plus lOpfd.
Frequency Response
,e 2 d.b. 30-15.000 c p s
Powr Consumption
90 watts.
Maximum /owe.' Output
In sicess of 12 watts.
Negative Famdback
Total 32 d b

HARMONIC
DISTORTION
(Inc. ,

009', measured at
Damping Factor IS
Baas Control
+9 db to - 9 d b
at SO c.os.
Treble Control
+9 d b to -9 d.b.
at 11,000 c p s.
Hum Level
- 70 d.b.
Filter
-7 d.b. at 9 Reis.
- 10 d.b. u S Kcis.

TRADE AND EXPORT ENQUIRIES TO:

10

For HIGH SENSITIVITY!
HIGHEST FIDELITY!
MAXIMUM RELIABILITY!
REASONABLE COST! Also Available

out Li

LINEAR PRODUCTS

MULLARD VALVES:
EM(1); ECC81(1); EL114(2).
EZ/11(1)

OUTPUT HATCHINGS
For 3 ohm and IS ohm LApealt.
ers from high grad sectionally
wound output transformer.

POWER SUP-
PLY (tor Radio Toner) 300 r
30 rn.a. smoothed and 6 3 v

1.5 a. It 4 -pin socket

ELECTRON

LTD. ARMLEY,

The L45. A compact High
Quality 4-5 watt amplMer
Size appion 7.5-5f n high. Sensitivity
it 28 millivolts to that th input socks
can be used for tither microphone or
gram., tape. radio tuner. etc. 13.V A
valves used are ECC83. 3104. En°
Controls a,.- Vol Treble and Bass with
mains switch The Tone controls
provide full comp....natio." for long
playing records. Output matching lot 3
ohm loudspeeker Retail price ISM 9 4
THE LT4S TAPE DECK AMPLI-
FIER. A complete unit (power pack
and oscillator incorporated) ready tor
connection to A.C. mains. 3 ohm loud-
speaker and practically say mak of
deck. Negative leMback 1.4u61.1.1{1011
adiustinent by multi -position switch
for 3f. 7i and 15.n. per Set Retail
price 12 gm.
DIATONIC 10-14 WATT. High
Fidelity amplifier with integral pre-
amplifier Retail I3 ins.
CONCHORD )0 WATT. Eli -f,
amplirier with two separately con.
trolled inputs Retail IS gm.
1.30 50 WATT AMPLIFIER Sine
appros 13  9 a An. Senaitivity 25 m v
Outputs for 3 and IS ohm speakers
Retail price le ans.
L-13 STEREOPHONIC AMPLI-
FIER Sensitivity 150 m.r Output 3
watts on oath channel. Retail 7 ins.

WORKS,

LEEDS
Tel.: Leeds U-0126

(3 lime)

:40,0011,0111111kwriatar_=------
INTERCHANGEABILITY

SEND FOR DETAILED CATALOGUE TO

A.N.T.E.X.
7/8 Idol Lane, London, E.C.3.

Phone Mansion House 2716

S  LDERING IRONS
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we can get

you out of

a wide band
problem

V

And if you're in a rage over rectifiers
or in a

of despair-don't
worry.

We'll get

diode

you out of that too. (Why, we've made some of

our customers
actually beam at tetrodesl)

It's because we experienced
over 40 years

bottling up valves-Tx,
Rx, rf, audio, hard,

soft, gov't., special-that
problems

like this no

longer
hold any terrors for us. Also, we've

everything
on the research and production

side

the next time

you could possibly
wish for. So

you're enveloped
in a valve problem,

let us know.

TYPE (mm/ V)

Ca -- all
g l

Cgl all
a

Pa

(PF)

Z319 19 3 8 2.5

Z759 15 3 13 5

417A 25 0.35 6.5 4

R5559 25 5 12 4.5

A2674 32 3.5 15 4.5

Many other types, for all applications Let us know what you're
interested in and we will be pleased to send you details.

CEA valves are obtainable
from

M-0 VALVE C
Vs

CO.O.
LTD

BROOK GREEN
HAMMERSMITH

. LONDON
t

THE

A subsidiary
of the

General Electric Co. Ltd
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Makers of High Voltage Test

Sets and other Electronic Equip-
ment for H.M. Government.

HETERODYNE FREQUENCY
METERS

BRITISH MANUFACTURED
()evened and built to rigid services specifications.

TYPE. T75
Frequency Range: SS to 1,000 megacycles.
TYPE T74.
Frequency Rnge: 20 to 250 megacycles.
Frequency calibration accuracy: .002"' ed 25' C. (or .01°. be -
!wean - 20' C. to  70' C.).
Crystal -controlled. portable heterodyne -type Frequency Meters used
for Field testing and measurement of pulsed, modulated, or C.W.R.F.
transmitters. receivers and signal -generators.
Mains Operated Power Unit available as optional and designed
to ht into the battery compartment.
Reconditioned and calibration -checked B C 221 Frequency Meters
range 125 Kits to 20 Atc s, still avasLabk.
Provisional specifications on a new wide -range, very high
accuracy Frequency Meter and also an Instrument covering the
range 100 Kc to 1,000 Mc higher under favourable condi-
tions) available on request.

A

TELEMAX
INSTRUMENT

Complete Specifications on application to:-

Sole Manufacturers TELEMECIIANICS LTD
(Instrument Division Dept. W.W.S)

SHORE ROAD, HYTHE, SOUTHAMPTON, ENGLAND.
Telephone: Hythe. Hams 3376 Cables: 'Teleset' Hythe. Southampton

Agents: Some overseas territories still available.

Superb equipment by

/finmoisseut

for stereo or
monaural

2 speed transcription
motet

334 rpm. and 45 r p rn
Full 12in. turntable is
lathe turned. New
nylon graphite bearings
Synchronous motor
dynamically balanced
Neon indicator on off
warning light.

A. R. SUGDEN
Market Street.

OO  In I 1§

Stereo Pickup Mark III.

Designed to accept both monaural
and o heads. Adiustable bra
heights of various turntables Pak -up
head specification identical with the
Tyco CS)

& Co. (Engineers) Ltd.,
Brighouse. Yorkshire.

Steno Amplifier and Control
Unit Type S66.

I
I

.. 4.

Twin channitl,de6rering 7 watts
per channel with ultra linear
output stage Inputs br P U ,
Tape and Radio. sensitivity being
6 mY Sep aaaaa treble and bass
controls.

Viriabk 3 speed motor.
For 334, 45 and 78 r p.m.
Stroboscope fitted with 111

wrnal light source. Syn-
chronous motor dynamically
balanced. rsilintly
mounted. Mechanical speed
change giving 4):,, Wate00
an all speeds.

11

ea

Steno Pickup Type C31.

Pick-up arm fitted with
integral lifting drit The
pick-up head employs minis -
tart ceramic units, frequency
range 20-16.000 cap.s output
20 in" with channel separa-
tion of 20.25 dbs Down.
ward pressure 34-4 grams.

Diamond stylus. Will accept
Mark II monaural heads.

L in  In  ala a
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120°

TH

SHADE

At 120' In the shade, human survival becomes certainly sticky,
if not altogether chancy. Suflex electronic components are
made of sterner stuff. For instance, the Suflex Polycarbonate
Capacitor-made specifically for hot places-feels slightly
chilly at a mere 120'F, and keeps cool and collected even
at 120"C (2A8 F), combining small size with these remarkable
characteristics: Capacitance stability better than 5''u 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 Suflex to administer a
cooling draught of sparkling Polycarbonate.

SUFLEX I POLYCARBONATE CAPACITORS
tOMOON

Suflex Ltd
35 Baker Street London WI WELbeck 0791
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tide NOV
MOTE
3 SPEED
TAPE DECK

P.rzcols pend.ne

Incorporating many new features and a greater
frequency response

Loa
Now restyled in two tones of
grey-you must see the new,
attractive Motek K.10.

* Frequency response better
than 40 cis. -12.000 cs at 7.Sin.
per sec. with extremely low hum
pick-up.

* Enlarged drive wheel or the
rev. counter ensures accurate
tape positioning.

Please send for brochure of
K.I0.

MOTEK

01 ak e 6 t
Rgeor(AK.r

MODERNTECHNIQUES
Wedmore Street, London, N.IY. Tel: ARChway )114

More and mote rnenufacturers ate rortall.ne Matek Taps Decks
the" recorder,.

M. R. SUPPLIES, LTD.
(Established 1935)

Ire ORR Nip Opbblw material al be cow elan pm," sad aua Prninni
alkss. Ellield 16110118. fleWlesten assured. Paw sett.
11101110110011 ZOOM (by in -bale loin War --bread yew bead wee

eed
SWIM v. MO e. rrevilleg W11111'. Whew 6 EWA see 11 Were. wadi.

e

Ye Wye sbe tol tee We be IRISH see Wives, we wallaby.

lf - at the el Ws lei yobs& he WNW cookers awl stellebto for New
.IAN belleaue-tePe reser 'titles Webby ate. (*.parity SS bees. Sued
at Meter. Ikesslft elat alb by SI 08413/0 tbepotte
1.4.11011TORT 00011116065. 6 'eats Sasinble. same& IS lb. ay hi.. 711
oda lea pee Web& lleterbed 1111110 v. A.C. 554.160.. Neb., 4etailo

STIOEOUIr"."11. 1LWRIO NMI NORMS'S. 200 230 1. 30 e. noel enb
1110114111 fee beam subvise woo& twee Yerotertub. metro .1

el Rine bawl. Cl. good aryl.. tor 3 71s.. ebb PA lb. tot
My yob Weed 41/ bib lb. Very labot mode tr tla dub ewes. IS 

1dO ma.
IMPOSSONOOS TOM ROTORS teweaseot. 300.230 v. 50 erre. Yetbarbee.Sy tea dew. I epee-. I rap b 12 reit., any isia re Idea I. Alo,
MO teem metal (02.31C.) 6 newt 57.6 (Ye. 1/.6 'Ore ars mallabla lor dere,'
Poniebla
IIENORREWOOS DM MIMES (lawerao) for brunt. pre-set settreled apses.
Woe ea Mt IMI r. SO e. Rorldleg ap to 3 °Perot km. pst St Weft el SAY
464ela1lnelt eY leTelliebee bretns ter opticeale lewdly 20 bap. tbs.
waft muss Il as.. SW. amp. NM full lestrestbea (64111 Hewett! 2:114
air .ware lebee TWableeNt Yodel. Wore. madam,. env. (as. 55I.
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88.151- oleq.tb 3 -1

M. R. SUPPLIES, Ltd., 68 New Oxford Street, London, W.C.1
(Telephone: MUSeum 2958)

ULTRASONICS

Imeler'

11,4

Quartz Crystals of any shape and size cut and
ground precisely to specification and coated, if
required, with Gold. Silver or Aluminium. etc.

BROOKES CRYSTALS LTD
sow,, to Mo,stry or Surety, Nome OrSce, 6.6.C.. etc.

LASSELL STREET, GREENWICH, S.E.IO
"one Greenmcb 1818 4481

Creme Nulls London. 5.E 10 Cobbs Stele London
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6,000 Times Faster than a Space Rocket

The tracing speed of a high-speed cathode-ray oscillograph
is more than 30.000 miles per second compared with S miles
per second of the last stage of a rocket to put its satellite
into orbit. Thus the tracing speed of the oscillograph Is

6,000 times faster. This means that the 240.000 miles distance
to the moon could be covered in 8 seconds.

if
4111111111111111111.11

,

44111 Pv

Efficient-

Modern-

Reliable

Electronic Valves-
The Decisive Components of Modern Measuring Instruments
Ir :ou-tiess lahciratories and worlrshops rapidly changing electric
processes are traced with cathode-ray osollographs. The quality of its
electronic valves determine its efficiency and performance. Measuring
instruments are of greatest importance to science and industry, and
with each year more and more of them are being produced and 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 world market. The valve and tube
manufacturers of the German Democratic Republic are in a position
to supply you with high -quality receiver valves, long -life valves.

oscillograph tubes, thryatrons. and stabilisers for all purposes.

RoHRENWERKE
Agents for England. Ilse Winter Trading Co..Ltd., A Harrow Road, London, W.2,

RFT Rohrenwerke.
Berlin-Oberschoneweide,
Ostendstrasse 1.5

0

0

Please send me fre of charge and without obligation catalogue 'Speoal Tubes

Name firm

Address .Country

Remarks
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RADIO  TELEVISION  TRANSMITTING & INDUSTRIAL TUBES

c7A1770.41.*

:PORT WALRAD
22,0,

ALL TUBES OF BEST BRITISH
AND CONTINENTAL CURRENT
PRODUCTION. BRANDED AND

BOXED"WALRAD"

LEADING BRITISH MANU-
FACTURERS' PRODUCTION
ALSO AVAILABLE WITH
THEIR OWN BRAND & BOXES

LOWEST

PRICES

PHOENIX
Telephone

GERrard 05271

HIGHEST

ALSO IN STOCK
LARGE RANGE OF
AMERICAN TYPES

QUALITY

WALMORE ELECTRONICS LTD.
HOUSE 19-23 OXFORD STREET LONDON

Cables
VALVEXPOR-LONDON

WAFER SWITCHES TO SPECIFICATION

As we specialise only in the manufacture of smal,
quantities of Type " DH " wafer switches (to in-
dividual specification) we guarantee competitive
prices and fast delivery.

From one upwards

SWITCHES TO PUBLISHED DESIGNS (FROM STOCK)

G.E.C. 912 -PLUS

SI
I4/6 pair

Si (14062/81)

S4 (55/556/I) 11;6

25 (SS:556[2) 10 6

Mulled Amplifier Switch..
Tape Amplifier Typo A
15/567 A. B a C 22'6 per set
Time Amplifier Type
"/ .67/A 166 each
TB  Amplift Type C

67/A 16 6 each
55.567/0 B 4 each
Two-wly Pre-mplifittr
55 562 10 - eaci
Ttire-vale. Pre-ampliflor
SS 593 A B B C 27 - per set
St.reophonic Pre-amplifi
55 594 ABILC 14 Byer se,

Write for Price List and Design Chart.

SPECIALIST SWITCHES
23 Radnor Mews - Sussex Place
London W2 - Paddington 8866/7

Suppliers to the leading electronics, aeronautical anJ
automobile companies and to research institutions, the
G.P.0, universities and the home constructor.

W.1
Telex'

LONDON 28752

CATHODEON
CRYSTAL OVENS

A complete range for fixed or mobile
application achieving frequency stabilities

i0.0005% to ilD*0130001°U

Hermetically sealed
Thermostats

CATHODEON CRYS ALS LIMITED
I NTOH CAMBRIDGE TEL LINTON 101
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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. It will accept carrier frequencies between
100 kc/s and 500 Mc/s, 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 Output 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 G140.

AM & FM SIGNAL GENERATORS  AUDIO & VIDEO OSCILLATORS

FREQUENCY METERS VOLTMETERS POWER METERS

DISTORTION METERS FIELD STRENGTH METERS

TRANSMISSION MONITORS DEVIATION METERS

OSCILLOSCOPES, SPECTRUM & RESPONSE ANALYSERS

Q METERS & BRIDGES

Please address enquiries to MARCONI INSTRUMENTS LTD. at your nearest office:
London and the South : Midlands: North :

Marconi House, Strand, London, W.C.2 Marconi House, 24 The Parade, Leamington Spa 23/25 Station Square, Harrogate
Telephone : 1408 Telephone : 67455

Export Department: Marconi Instruments Ltd., St. Albans, Herts. Telephone : St. Albans 56161
Telephone : COVent Garden 1234

TC 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
Pamphonic sound
system can operate
under difficult
conditions and still give
perfect results where
other systems fail.

Pamphonic
LINE SOURCE LOUDSPEAKERS

Greater power
economy with no
extra expensive
fitting costs.
Used extensively
by Municipal
Authorities for
many Public
Buildings and by
the B.B.C.
Special robust
all -metal weather-
proof models are
available for
out -door sound
coverage.

Sound directed

like a beam of light

V

 IL
a

PAMPHONIC REPRODUCERS LTD
17 Stratton Street, London, W.I. Telephone: GROsvenor 1926

D.P140ww

tatAll good
s use

It if flit) . pores

quality components

for design

development
and

prototype
work

iipeote4Odelt-Radiospares components are
delivered absolutely "by return"

EDDYSTONE COMMUNICATION RECEIVERS

INN!

470
S441A
sMA
680X

Model 840A illustrated

HIRE PURCHASE TERMS
Cuh 134pos$1 12 Monthly 24 414ftehly
Pr Ke Payments Payr6611

£33 £3
£55

1110 II0
5120 i10

12 13 9
14 i 1
Id 132
Le 17 1

II I 6
12 I2

111

£5 I1
Carnage paid ter p1vligrf tram

These ...et. are the chimer Al the deseeemsng prolmmonal aro.1 airi. .,
tit L.e 10.,..tur.. g!...115

RADIO

The

Eddystone

Specialists

SERVICES LTD.

SI COUNTY ROAD, LIVERPOOL 4

ES' AA 75Telephone: AINTREE 144$
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Greater versatility
for the Redifon G.R. 400 TRANSISTORISED
SSB Radiotelephone

The Redifon GR. 400

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

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

REDIFON LIMITED

The Redifon GK. 189 TRANSISTORISED

Two -Tone Keyer, converter, when used in con-
junction with the GR. 400 gives the added

facilities of TELEPRINTER working.

&Mon
THE WORLD'S LEADING MANUFACTURERS

OF RADIOTELEPHONES

The Redifon R. 401 TRANSISTORISED

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

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

A.C. MILLIVOLTMETER
TYPE TM2A

Measures 50,,V to SOOV on 12 ranges. Response
0.1dB from 30 c,rs to 30 kc.s. High input

impedance. Output (or C.R.O. Gain up to
80 d8 available with 2 V. output. Low noise
level. Low microphony. No hum.

Price with batteries: £36.0.0

LEVELL ELECTRONICS LTD.
10-12, St. Albans Road, Barnet, Herts.

Telephone BARnet 5028

AN EXCELLENT RANGE OF

MOULDINGS FROM STOCK

Embellished types (or Instrument types for
domestic equipment modern apparatus

WE ARE ACTUAL IMPORTERS of the popular
"Pekalit ' range and maintain adequate stocks

of the more widely used patterns

UNCLES BLISS & CO., LTD.
CHERRY ORCHARD RD, EAST CROYDON, SURREY

TELEPHONE: CROYDON 3379/6390

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,
500 mA.

Current Gain Ranges: 100. 250. 500.
Resistance Ranges: 0-50kf2, o-sooka.

Price with batteries: £17.0.0

Matt L
r4niS

itcupu, au tin.iAtic
71:1

DC /AC CONVERTERSJ1
IU TRANSISTORISED, ELECTRONIC
"ii7 AND VIBRATOR MODELS 11P--

available for operating practically any -
,.r.,,:;'.7-27711 thing-from an electric shaver to a

television --from battery or DC Mains
supply.

614V

Depr WW,C . BrOwalli Lane
Middlesex Feltham 4242
London °Moe
57 forte" Rd.. N W.5

. Feltharri

GULliser 5165

rttra44:#r.
igiltri4t&

+13,1;
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FOR INSTRUMENT TUBES

check with
It is more than likely that your instru-
ment tube requirements can be met by
the present comprehensive range now
available from Electronic Tubes Limited.
Economy with performance is character-
istic of this range which is the outcome
of years of specialisation in the design
and production of instrument cathode
ray tubes.
Brief details of the range are given here -
for full data please use the coupon at the
foot of the page.

ABRIDGED DATA -Typical operation

the

ETELI

TUBE ICPI 3AFPI
6encAl

" -'" . ''' Purpose

3AZPI
Double
Gun°

41EP1
General
Purpose

4LPI
Split
Beam

SSKPI
Helical
P.D.A.

5BUP1
General
Purpose

BV5HighP1

Writing
Speed

5BV
HigPh1A

Writing
Speed

5CLP1
High

Semi-
tivity

V11 (kV) 0.5 1.0 1.5 2.0 1.5 1.4 2.0 4.0 1.5 1.5

Vo (kvi 0.5 1.0 1.5 2.0 1.5 1.8 2.0 4.0 4.0 1.5

V14 (kV) - - - 4.0 3.0 4.0 4.0 8.0 8.0 15

Ya5 (kV) - - - - - 10 - - - 15

Y scan (mm) 28 55 70 BO 75 60 95 95 95 60

Y sensitivity .. (Won) 45 11.5 16 23 27 12.5 17.5 36 36 2.7

X scan (mm) 28 SS 90 90 90 95 115 115 115 100

X sensitivity .. (V/cm) 53 20 23 36 27 26.5 29 60 60 11.2

Screen diameter (mm) 30 71 94 108 108 137 137 137 137 137

SCREEN TYPES:

Medium persistence .. Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

Long afterglow No Yes Yes Yes Yes Yes To order To order To order To order

Blue photographic To order To order Yes Yes Yes To order To order To order To order To order

Short persistence To order No No To order No No No To order To order No

 Dow gets fee each gun.

Please send me data on the types ticked

Name

Position.

Company

Address

!CPI  SBKPI
3AFPI  SBUPI
3AZPI SBVPI

4EPI  5BVPIA
4LPI SCLPI

it

El

IETELI
Electronic Tubes Limited

Kingsmead Works High Wycombe Bucks

Telephone: High Wycombe 2020

ETL lea
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Arcolectric
SWITCHES & SIGNAL LAMPS

T.225: Miniature Slide Switch
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 circuit boards

Write for Catalogue No. 132

CENTRAL AVENUE. WEST MOLESEY, SURREY. Tel.: MOLESEY 4336

T 2130

ARCOLECTRIC

The Best Manufacturers
use Grey & Marten

`Amalgam' solder
Grey & Marten make solders specifically for the
Radio, Television and Electronic industries.
Amalgam 'Resinast' Cored Solder with specially
activated resin flux, to specification D'I'D 599, and
B.S.44 .

Amalgam P.C. Alloys for dip -tinning printed
circuits (free service for checking analyses of metal
in customers' baths).
Amalgam Fusible Alloys, made in all forms, for all
uscs. Fully approved A.I.D., C.I.A., G.P.O.,
I.R.C.S.(:. and M O.S.

GREY & MARTEN LIMITED
City Lead Works, Southwark Bridge. London, Tel: HOP 0414

and at flumunikum, Man./ewer and /pnri.fi

ac71:111113A Stereo

Elegance coupled with outstanding performance have already
earned an enviable reputation 'or the Chapman 305 Control Unit
(illmtrated above) and 305 Power

* II watts per channel at 0.1'0.
* Direct from Tape Head CCIR.
* Any low output magnetic P U RIAA.
* Distortion negligible all levels.
*Spare power for Tuner.
* Main Amplifier only 12 <7 5ln.
* Separate balance control.
* Elegant In black and gold.
* For shelf or cabinet mounting.

305 Control Unit 18 gns. Main Amp 20 gns. Matching FM or
Af141.1 Tuner. ars.labl

Full 1N:0:anon from your lInfl dealer or

C. T. CHAPMAN (Reproducers) LTD.
HIGH WYCOMBE BUCKS.
Telephone : High Wycombe 2474
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Contacts: Phosphor Bronze, finished
Gold plate on Silver, Silver or E.T.
Note: 79/4802 & 79/961-2 Brass
only; finish as above.
Laminate: Best quality Commercial
Grade, Grade 11; Fibreglass to order.
(Fibreglass 0.150' ctrs. only).
End guides: Hard Brass; finish as
above.

81/006 ?g==le 81/010

81/007 ?wi 81/011

81/008

81/009

Tails accept Amp 98
Taper Tab

JTH CINCH Printed

FAST, LOW COST ASSEMBLY
SPECIFICATION

Available In: Any no. of ways up to 40.
Centres: 0.1W or 0.1W as specified.
Correia ratios: 5 Amps at 500 V.D.C. Mtg.
Voltage proof: 2 K.V/D.C.
Contact resistance: ( 5 m ^ after 1,000
sizings and exposure to DEF.5000
tropical conditions.
Withdrawal force: 4 to 6.5 ort. per
Contact.

79/961-2

79/480-2

SEE CINCH
AT
Stand BIN
at the
Insimunesta
lamizonice and
Automation
Exhibition.
2114111k

on at Olympia.

81/012

81/013

Tails accept Amp 78
Toper Tab

Double Edge Connector
using 79'961-2 Contacts

Carr Fastener Company Ltd
SrAPLEI ORD, NOTIINGII I

197 GREAT PORTLAND STREET, LOND(r..
fLangham 3253)



90 WIRELESS WORLD MARCH' 1960

VIE SEND THE BESTOF BRITAINS HI-FI EVERYWHERE
 PROMPT DESPATCH SERVICE
 HOME AND EXPORT ENQUIRIES

WELCOMED AT ALL TIMES
 110 VOLT ITEMS AVAILABLE
* RECORDERS
Vortvion W V A 193 13 0 $147
Vortstion W.V B. L110 1 0 5315
Brwell Mk. V 44 gns. $192
Brenell 3 Star Stereo Of ens. $247
Simon SP4 IPS ins. SIBS
Simon Minstrel'. ens. SI 17
Ferrograph 4AN el gm. 5143
Ferrograph 4AH DI gee. DSO
Ferrograph BOO IBS ens 3315
Grand.' TKO Stereo In ens. 1314
Grandie TKSS Stereo .... 92 env $274
Grondig TK20 with Mic, fl gm. SIN
Grand.' TK)0 71 ens. 5216
Korting 4 Track Stereo  ens. D84
Philips ELMS

.
S7 ans. SI71

Philips $13515 31 ens.
Swazi Tranmtor 119 ens.
Steelman 6 SS ens

* DECKS
Wearite 4A
Wearit 48
Britnell
Brenell PreAmp and Amp
Microphone. by Lustraphone. Reale, Aces,
Simon Sound, G.Ioeo, etc.
* TAPES SY ALL LEADING MAKERS

*SPEAKER SYSTEMS
Quad Electrostatic 151 0

Wharfdale SFIS/3 L39 10
LIS 0

1111 14

CO IS
L37 10
17 11

Goodman, Ten Axial' L.23 0

Goodman, 300 LI 1
Goodman, 400 Lli 17
Kelly Ribbon Mk. II LIO 10
B. 1. Tweeter complete (5 S

* MOTORS AND P IC K. U PS
Dacca Stereo PU i10 If
LONGO CLIO Tram. Unit Lla If
Lowe GL511/R. Stereo P.U.L29 3 I

Garrard 301 111 7

Garrard *IF/Stereo P.U.(19 17
Garrard TAIMk. ie IS
Cahn:newer Motor . OS a

GokInne 700 L9 14
Ronette DC284 L4 3

What/dal* Coaxial 12
Wharldale Golden 10
Tenney 12on. Monitor
Tenney ISon. Monitor

5207 AMPLIFIERS I. TUNERS
SIBS Quad 22.Control 'Jed

ad II Amplifier
Leak Stereo 20 Amp,

(34 IS 0 SIOS Leak Point One Pre -Amp
gel 10 0 $11e Jason 12.10fMk, 111
11I ens. DA Quad FM Tenor
14 ens $71 Chapman AM/FM

lawn 1TV/2 Tuner
Jason kill at advertised.
Enquiries for new items by firms men.
tioned in this adartistimant Invited.

SN

$
7

ST11

$44
$10
311

$1S4
$41
$42
$54
$41
$2.1

$57
$11

31

05 0

(22 10
L30 9

(11 0
(37 10
19 ens.

119 6
OS 17

MODERN HEMET'

MODEL 'E' SEMI - AUTOMATIC
COIL WINDING MACHINES
Model ' E' is a new addition to the famous range of Eta
Coil Winding Machines. It will wind coils 6in. x 6in.
also may be arranged to wind Flat Resistance Strips up to
6in. long.
A large diameter Lead -screw gives the feed great accuracy
and runs in Hall -Races. The reverse is manual and only
One Gear needs changing for the alteration to feed.
A Heavy Duty Revolution Counter with Five Figures and
Reset.
The machine is heavily built and will wind much larger
wires if required. Price on application.

ETA TOOL CO. LTD.
29a WELFORD ROAD, LEICESTER.

Grams. Leicester S4386.

876
$44
$17
S110

$107
741
340
355

Adds a New
Dimension to Sound
THE SINSON  ECHOREC." dit
tributed by (set W W. Feb page 92)..s a
device for superimposing controlled echo on
to any audio signal. It achieves within the
me of a compact. fully portable instru-
ment. elects normally requiring large echo
chambers and associated equipment. Throe
working channls ace provided. the echo
interval is variable, and two!l and other
effects are obtainable. Th unit is of
Particular value in recording, for P A., etc
Its characteristics will also no doubt lend
themselves to other original application,.
ABRIDGED DESCRIPTION
 Three inputs and outputs.
 Pushbutton channel selection for I. 2

or ) channels.
 Controls for echo intervals, volume of

echo. swell effect. volume level on input
channels. etc.

 Complete with fittd Carrying case.
leads. plugs.

 A.C. mains operated.

140 gns. $420 ,t'gr":7,1.`",.,,,.,

We carry ealene.ve and up-to-date stocks of equipment. comp>
events and accruories by Britain's leading maker.. Enquiries
dealt with by retain.

184 CHARING CROSS ROAD, LONDON, W.C.2
(3 shops from fottenhum Court Rood Station Underground)
71. ISM 7487 a 009 1700 C.alve 11101XIIARIX. LONDON

RELAYS
TO SPECIFICATION

POST OFFICE TYPE
3,000 and 600 RELAYS

Specialists in Tropical end Services 'untie hnish.
Guaranteed to full A.1.D. and 1.F..5,1 E. stendarda.
Prompt Drlivents Prototypes within 24 hours.

Post Office approved. All relays guaranteed made sin our own markt
11.1111411011 neer available.

5 1 MI MI Clo NI ED S.
Alatuilaeturrrt to H.M. Gaverranent Department, and it.1.11ne Contrtactort
L. I. SIMMONDS LIMITS°. STROM ROAD, ItAllOW, MIDDX.
ttttt HON.: MARROW 779719 TILEGRAMI: SIMIIILAT MARROW
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Application Report for
the S.T.C.Type 3A/167M High

Mutual Conductance Triode

SIC.
VALVES
APPLICATION REF3R I

HIGH MUTUAL

CONDUCTANCE

TRIODE

TYPE 5,1116711

152,

lkmbnettephorweeliratIntra

APPLICATIONS INCLUDE

COMPONENTS

GROUP

The 3A/167M 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/109.

WIDE BAND AMPLIFICATION
LOW NOISE AMPLIFICATION
V.H.F CASCODE AMPLIFICATION
PULSE AMPLIFICATION
LOW DISTORTION AMPLIFICATION
LOW NOISE TRIODE MIXING

Standard Telephones and Cables Limited
Rep eeeee d Office Coonehegel House. Aldwych. London, W.0 2

VALVE DIVISION: FOOTSCR AY  SIDCUP KENT
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STEREO
HANDBOOK

c.A-1349.6
Technical Editor R. E. Cooke. B.Sc. (Ent )

Presents information on domestic stereo
in a straightforward manner; relieved by
humorous touches.

144 pages 88 illustrations
Fine art paper. Cloth bound
15 chapters including -
Pickups, Loudspeakers, Amplifiers,
Stereo Tapes, Recording Techniques,
Record and Stylus Wear, Stereo Broad-
casting, Room Acoustics, Concert Hails

Published by

Wharfedale
WIRELESS WORKS LTD
IDLE BRADFORD YORKS

rosoo.

PRICE 10i6
(Post paid 11,6)

Titlphonit'
Idle WS 6

crams..
 Wharldal ' Idle
Br aeord

ATTENTION:
OWNERS OF TAPE RECORDERS

Here is an opportunity to learn

foreign languages with your tape

recorder. Full elementary courses

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

nearest retailer or direct from

FISHER ELECTRONICS CO. LTD.,
NATIONAL HOUSE,

WARDOUR STREET, LONDON, W.I.

Telephone : REG 7597



7r"

N1661:0, 1960 Wuuu..Ess WORLD 93

1111111111ft

The Ferranti
3 31:13(-I9E' VCOIATIVIMTM3E{,
Type X71 IOI

The need for instruments capable of measuring

voltages with a high degree or accuracy and with a fast

reading time has long been apparent. The Ferranti 3 digit

voltmeter has been developed to meet this requirement.

The advantages of this precision instrument will undoubt-

edly prove attractive to those engaged in the fields of

automatic testing and monitoring, analogue to digital

conversion, calibration of moving pointer instruments and

many similar applications.

Automatic Ranging and Polarity
High Accuracy and Resolution
Fast Reading Time
Complete Reliability

SPECIFICATION

Display Three digit plus automatic polarity indication
and automatic decimal placement.

D.C. Volu In 3 ranges
Automatic 0.01 - 9.99 V
Ranges 10.0 - 99.9 V

100V -999 V

Accuracy 0 1% of full scale reading on any range.

Average Reading Time 0.7 seconds.

Input Impedance at Balance 10 Megohms.

Input 110 - 250V A C 50-60 cis SOW.

Weight SO lbs. approximately.

Style Bench cabinet 17' x 13' x 101" high with
optional brackets for standard rack mounting.

In view of continuing development, the right is reserved to alter
the specification or design of this instrument.

FERRANTI LTD FERRY ROAD EDINBURGH 5
Telephone DEAn 1211

Hire.
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ARO - BROOM WADE

oolcien dilence
PNEUMATIC TOOLS

MAXIMUM POWER
NO NOISE

NO BLAST

-these advantages are
offered for the first
time by the ARO-BROOMWADE Golden
Silence range. The noise is destroyed by a
specially developed exhaust system. An external
porous -bronze diffuser,
exclusive to ARO-
BROOM WADE, breaks the
force of the exhaust air and
diffuses it so gently that it will
not disturb a flame held
only inches away

Only ARO-BROOMWADE Tools
have GOLDEN SILENCE
mmi/or Puel(C011olI1 .',o. 444 T.E.

A/R COMPRESSORS & PNEUMAT/C TOOLS

Model 7421C
push-pull upper,
slow speed, nigh

torque.

Model 72714
reversible screwdnver
and nutrunner, with

adjustable clutch.

"'aebeNWil!BlimaI

YOUR BEST INVESTMENT
BRooNt & WADE LTD., P.O. Box No. 7, HIGH WYCOMBE, ENGLANi
lerphow HO Wycombe 16.10 (10 Imes) Tologramo "Broom"Ir).ogsbe (Tole;

TRANSFOR MERS

AND CHOKES
Where reliability In electronic
apparatus is an important factor,
high quality components are essen-
tial. Radford Transformers and
Chokes are designed and manu-
factured with this as a guiding
principle

 Manufactured to exact re-
quirements to any specification

 High grade workmanship,
materials and finish

 5 V.A. to 50 k.V.A.
Your enquiries for small or large quantities

will be appreciated

ELECTRONICS LTD

ASHTON VALE ROAD BRISTOL 3
61873

Are you aware 01 the veneer
of contact butidupt we can
assemble' Your problem may
not be as bad as it seems i1 you
take advantage of our wide sis
penance in the unlimited use al
this adaptable product.

Quotation by return
 Prototypes within 4$ hours

Good defivery guaranteed.

667St'

P.O. Type 3000
The most versatile relay

available today.
Coils up to 120.000ti

Spring Set Insulation up
to SKV

Also
TSP.. 600

Polarised
A.0 Relays
High Speed
Unislectoc

Key Switches
Latching Rlays

Manietic Counters
Miniature Sealed Relays

eonstide iwts
b'peeth.lists-

(guar).41.
(DEPT:W4 TUDOR PLACE .1.01MCION. W.I
TC LE PtION : MUSEUM 7160 LANGNAM 0621
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THE EVENT WHICH NO INDUSTRIALIST

ENGINEER OR PRODUCTION EXECUTIVE SHOULD MISS!

EARLS COURT 3-13 MAY

mec

ex
THE WORLD'S

LARGEST
DISPLAY OF

LABOUR-SAVING
EQUIPMENT

anical
andling
ibition

This will be the greattlitwver exhibition of equipment
and machinery for saving time and effort.
Exhibits in over halfamillion square feet of space
will range from complete handling systems for
large-scale factory layouts to aerial ropeways, electronic
control equipment, cranes, conveyors, trucks and

lifting tackle, with experts at hand to discuss your individual
problems. Whether your organisation is large or
small, a visit to this outstanding industrial event can
result in the achievement of higher output-
at reduced cost.. The ticket below will admit you to
the biggest exhibition of its kind the world has ever seen.

ORGANISED BY MECHANICAL HANDLING AN ILIFFE JOURNAL

complete
and retain

this free
admission
ticket now !

For additional tickets
please apply to:

EXHIBITION MANAGER
MECHANICAL HANDLING
DORSET HOUSE STAMFORD STREET

LONDON S El

MECHANICAL HANDLING EXHIBITION
EARLS COURT 3-13 MAY 1960
DAILY 10 A.M. - 6 P.M. (except Sunday 8 May)

admit one
Not valid until the details below hove been completed

NAME

FIRM

ADDRESS

soA
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POWER TRANSISTORS

TYPES XC155 and XC156
These germanium p -n -p alloy transistors are intended for power

switching, voltage regulator, convertor and other heavy
duty industrial applications. Full particulars of these and other

Ediswan Mazda semiconductor devices will be sent gladly on request.
If you wish to keep up to date with the latest developments in this field,

please ask us to add your name to our semiconductor mailing list.

Maximum Ratings (Absolute Values) XC155 XC156
Peak collector to base voltage (volts) .... -80 -100
Peak collector to emitter voltage, base open circuit (volts) -50 - 65
Peak collector to emitter voltage, base and emitter joined or with

an external base emitter circuit resistance less than 40 ohms (volts) - 65 - 80
Pcak emitter to base voltage (volts) ..... -60 - 60
Peak collector current (amps) -10 - 10
D.C. Collector current (amps) - 5 - 5

Collector dissipation (mounting flange temperature 85.C) (watts) 10 10

Switching Characteristics (Common Emitter) (Typical production spreads)
D.C. Current gain (V -1 minimum 20 20

average 26 26

maximum 50 50

D.C. Collector to emitter saturation
voltage (I,- -4A, d.c. lb-- -400 mA) (volts) average -04 -04

maximum -0.8 -0.8

EDI SWAN SEMICONDUCTORS
MAZDA Associated Electrical Industries Ltd

Radio and Electronic Components Division
PD 15, 155 Charing Cross Road, London, W. C.2

TsI: 06Rrard 8660 Telegrams: Slaswan Wisetcnt London
CRCI1159







.h...11 19'4 WIntl EMS 99
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The proved reliability of the Brimar 'T' range of valves has been
"built-in" as the result of experience gained from a programme of
examination and testing. One of these tests is illustrated. Valves are
placed in a rotor inside a chamber which is later evacuated. The
rotor Is then accelerated at high speed to simulate the effects
experienced by super high speed aircraft flying at high altitudes.
The Information derived from this and other tests on valves for special
applications is used to improve manufacturing techniques on com-
mercial types: which makes Brimar the obvious choice when the
demand is for a reliable valve.

better make it BR IMO
Standard Telephones and Cables Limited

Reotered Office: Connaught House, Aldwych, London, W C.1

VALVE DIVISION: FOOTSCRAY  SIDCUP KENT  FOOTSCRAY 3731
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Every Acos stylus is
individually tested at 500

times magnification for
perfect shape and polish.

Acos Sapphire and Diamond
replacement styli are

available for all current
Acos and ACOStcreo

pick-ups and cartridges, and
also for most popular Garrard,

Collaro and BSR heads.
U.K. Retail price Sapphire

from 6/-, Diamond reduced
to 35/8 including P.T.

The Acos Changer Dust
Bug clips easily over most

changer arms and wipes
the record before and after

the stylus, giving up to
five times longer stylus life.

r

STOP

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.

USE ANS
x500

STYLI

oncn ARE DOING THINGS IN STYLI

COSMOCORD LTD Wn'LTHAM CROSS HERTS TEL: WALTHAM CROSS 25206 (London subscribers please dui WS 25203)
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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, (I) Steady
acceleration, (2) Vibration, (3) Shock,
(4) Bumping and we dealt super-
ficially with Steady acceleration which
is generally considered to be in the
region of say 20G.

Let us now look at Vibration which
is a periodic phenomenon which may
be expressed in cycles per second.
In an aircraft the vibration of the
structure varies considerably in diff-
erent parts. It is likely to be of a
complex nature due to variation of
response to the many frequency
components fed in e.g. four engines
and buffeting of the control surfaces
by the airstreams. It is similar to the
diaphragm of a loudspeaker, except
that in an aircraft there are many
sources (or moving coils) feeding in
vibrational energy. This energy con-
tains many frequencies. Any one
portion of the aircraft may respond
to a few of the many frequencies giving
appreciable vibration. For example,
the larger amplitude vibration in the
wing -tips or tail sections will have
quite a different period from those
experienced in the cockpit. You have
only to move a cup of coffee to
different parts of a table to see the
different vibration patterns appear on
the surface of the liquid.

Now these vibrations may affect
any part of any equipment free to
move and let us say here and now that
the movement in an assumed rigidly
constructed equipment, vibrated and
viewed under stroboscopic light, has
to be seen to be believed. But as
component manufacturers we are
more concerned with the behaviour of
components. First of all, there are
those whose design calls for resilience
and these include plugs and or
sockets. Yes, a resilient plug can be
made to vibrate violently in a socket.
So the design must be such that this
cannot 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-
taining springs must be checked to
ensure that they will not cease to
function under the influence of vib-
ration. Other hazards arc fuses:
where the fuse wire might have be-
come embnttled 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

course we have also to consider vib-
rations peculiar to tanks, lighting
vehicles and ordinary motor cars or
lorries. Vibration tests arc carried
out on a piece of apparatus which is
virtually a large moving cod loud-
speaker energized by a low frequenty
amplifier capable of producing vib-
rations from 10 to 10,000 cycles per
second.

Shock Test
Under this heading come the con-

ditions brought about say in a crash
landing of an aircraft, or a collision,
or the firing of a gun. It is a very
severe condition and may in unusual
cases amount to something like 500
1,000G. Such a shock may be con-
sidered as an acceleration of the dura-
tion of a few milliseconds. Unless an
equipment is designed to take the shock.
the effect will most likely be catastro-
phic, as comparatively heavy compon-
ents such as transformers would come
adrift and carry all before them. Some
anti-aircraft shells have a 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-
isms would be destroyed. The test
rig for shocks is a device rather like
a pile driver. A very heavy weight
is used as the vehicle, this is lifted
up to a predetermined height and
allowed to (all freely. To ensure
controlled results, the bottom of the
weight or vehicle has a specially 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 generally
a cam -operated device which lifts a

" vehicle " of predetermined weight
and allows it 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. It is an essential feature of
such controlled tests, that the weight
of the " vehicle " is heavy compared
with the weight of the articles being'
tested.

The standard test delivers a series
of bumps having a peak value of
38-426.

The three articles on the Smith Chart
by Mr. R. A. Hickson of this Company
will be available in reprint form, and a
copy will gladly be sent w readers
of this column on request to Belling &
Lee Ltd.

Advertisement of
ISELING & LEE LTD.

Great Cambridge Road, Embeld, Middx.

"BELLING -LEE"

Ad/oArimft
coAxi"

Plugs & Sockets

L.1417/FP/Au or Ag
MINIATURE FREE PLUG

L.1417/FS/Au or Ag.
MINIATURE FREE SOCKET

This is a miniature version of the
coaxial connectors 1..734/P and
L.734/.1, for use with cables having an
outside diameter of o.t6 in. This con-
nector has a robust cable clamp in-
tended for use in miniaturized equip-
ment where reliability is a prime
consideration. Available with contact
surfaces either gold-plated (/Au) or
silver-plated ('Ag). They can be
mated with the coaxial inserts in the
miniature unitor range L.139t.

Max. Working Voltage: 200 V. d.c.
Voltage proof: 1,400 V. d.c.
Cable Size:

Outside dia. 0.16 in.
Max. dia. over outer conductor in
Max. dia. over inner conductor

0.033 In.
Finish:

Inner conductor, gold-plated brass.
Outer conductor, aluminium alloy.
Dielectric. P.T.F.E.
Circlip (L.1417/FS). Nylon.

Weight:
1.3 gm. (0.05 oz.).

L.I417/CS.
MINIATURE CHASSIS SOCKET
This socket accepts the plug L. t 417/FP
described above. It has a nylon cir-
clip, insulated body, and the socket
is available gold-plated (/Au) or
silver-plated (1Ag). Weight 0.7 gm.
(0.02 oz.).

Moo "Watt -Lao" prodwan
on covered by pa lent.. of reirstotod deugns.

or appl,colporn.

BELLING & LEE LTD
Gill, (11611.1111.1 11060 1111.1t11 14.001 111(.16110

1+1.1.1 1111 1r*g W.66a. 1.4014
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Marconi in Broadcasting

80 countries of the world

rely on Marconi

broadcasting equipment

mARcoNI COMPLETE SOUND BROADCASTING SYSTEMS

MARCONI'S WIRELESS TELEGRAPH COMPANY LIMITED, CHELMSFORD, ESSEX, ENGLAND
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Aspects of design
This is the Twentieth of a series of special features dealing with advanced 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 appear in the April 1960 issue.

During the line flyback interval the deflector coil current in a
television line output stage executes slightly more than half a
cycle of a cosine oscillation from a high value in one direction
to a similar high value in the opposite direction. The purpose
of the efficiency diode is to terminate the flyback interval by
coming heavily into conduction shortly after the reverse peak of
current is established. This conduction returns the energy
in the coal to a storage capacitor where it serves to boost the
HT supply and in so doing it provides the first part of the follow-
ing scanning strok2.

In the course of the flyback oscillation the diode is subjected
to a high peak voltage in the reverse direction. This, together
with the heavy conduction at the beginning of the scanning
stroke represents a very exacting condition of operation and every
effort must be made to see that the limiting ratings are not
exceeded.

In domestic television receivers the diode is generally used in
the auto -transformer circuit of which the relevant part is shown
in Fig. 1(a) (See also Aspects of Design No. 8). Occasionally,
in special equipment, the diode may be connected to a separate
winding on the line transformer, 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 flyback interval the cathode
receives the high voltage positive pulse. During the whole of the
scanning stroke the cathode usually remains at or near HT
potential.

In most receivers the diode heater is connected near the high
potential end 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 arc shown diagrammatically in Fig. 1(b).

If the diode is connected to a separate winding the working
conditions are different. The diode cathode is connected to
the boosted 11T potential and during the flyback interval the
diode anode receives a high voltage negative pulse. During the
scanning stroke the diode anode is at or near boosted 111' poten-
tial. Again the heater swings positive and negative of chassis
potential during the supply voltage cycle. These conditions are
shown diagrammatically in Fig. 2(b).

In order to explain the limiting ratings applying to this class
of valve, consider the Ediswan Mazda 11191. Here the relevant
ratings are:

Max Peak Inverse Anode Voltage
mA)

5.0
Max Anode Current (mean) rnA) 120 ISO
Max Anode Current (peak) mA) 600 450
Max Hater -Cathode Voltage

(heater-we,d.c. -I- (volts)peak a.c.) 900
Max. Hater -Cathode Voltage

(heater -we. pulse) (kV) 5.0
Max Heater -Anode Voltage

(heater -4- ye, pulse) (kV) 3 0
These ratings should be considered from the point of view of

I) Current and 2) Voltage.

FIG. I

(0)

rrin

'44.9 - - _ - - - -

20
EFFICIENCY
DIODES
FOR TV LINE
OUTPUT STAGES

I. Current Ratings.
First consider the current ratings. These two ratings must

be used together. If the working mode of the umebase is such
that the peak to mean ratio of the diode current is 5.0 then a
mean current of 120 mA and a peak current of 600 mA must
not be exceeded. If however we are using a timebase with long
diode conduction, as is usually the case in present-day European
practice, the peak to mean ratio may be only 3.0 and a mean
current of 150 mA and a peak current of 450 mA must not be
exceeded.
2. Voltage Ratings.

Next consider the voltage ratings. A Maximum Peak Inverse
Voltage of 5.0 kV it quoted. Thin is a Design Centre Rating
and refers to Maximum Peak Voltage between anode and cathode
in the reverse direction. An Absolute Maximum figure is also
given for this rating. This must not be exceeded even under the
most adverse conditions, i.e. high mains voltage, limit com-
ponents, no synchronising signal and hold control at the most
adverse end of its working range.

The Peak Inverse Anode -Cathode Rating is a fundamental
feature of the valve but in efficiency diode circuits, unlike con-
ventional rectifier circuits, it is rarely the rating which first
imposes a limitation on the designer.

In auto -transformer connection the Maximum Heater -Cathode
Voltage (pulse) with heater negative is more likely to set the
limitation. This refers to potential difference between cathode
when at the positive maximum of the flyback voltage and the
heater when at the negative minimum of the supply voltage
cycle (Fig. lb). The table gives an absolute maximum value
for this rating.

With the diode on a separate winding the most probable
limiting factor is the Maximum Heater to Anode Voltage.
This refers to the potential difference between the anode when
at the negative peak of voltage during flyback and the heater when
at the positive maximum of the supply voltage cycle. Now the
valve is primarily designed with auto transformer operation
in mind and the cathode is therefore connected to the top tap.
This allows a higher voltage rating between cathode and heater
than between anode and heater (Fig. :b).

The rating Maximum Heater -Cathode Voltage (heater nega-
tive, d.c. + peak a.c.) is of greater consequence in the circuit
of Fig. 2(a). As the cathode is connected to the boosted HT
supply vo.tage, there is a high d.c. plus low frequency a.c.
voltage between heater and cathode. The insulation require-
ments for this voltage stressing differ from those for pulse
voltages, so a separate rating is given. In an auto -transformer
circuit this rating refers to voltage between cathode and heater
during the long forward stroke of the umebasc but this rarely
represents a bmitauon.

(b)

(0)

Associated Electrical industries Ltd
Radio and elCtrOnIC Components 04v1sion

TiochnIcI Service Ofsoartrnnt
155 Chrino Cross Road. London. W.C.2

Tel. CiEFIrarci 8660. Grams: Sicowart, Westcnt. London
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EDISWAN MAZDA 10L14
The 10L14 is a VHF Twin Triode with separate cathodes, for

use as RF Amplifier and Self Oscillating Mixer in FM broadcast
a.c./d.c. fOCCIVerl. 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 to provide effective
internal screening between the two sections.

Heater Current (amps) Is 0.1
Heater Voltage (volts) V. 26

Tentative Ratings and Characteristics
MAXIMUM DESIGN CENTRE RATINGS
Anode Dissipation (either section) (watts) p.o....i 2.5
Total Anode Dissipation (watts) fi.u. + a") 4.5
Anode Voltage (volts) v *Mu I 250
fleeter to Cathode Voltage (volts rms) W.... 90
Cathode Current (mA) 1,1....) 15

INTER -ELECTRODE CAPACITANCES (pF)
Grad to Cathode, Heater and Shield (each

section) ca -a,.,. 3.0
Grid to Anode (each section) Cs.. 13
Anode to Cathode, Heater and Shield

(each section) C.-1.11. 1.2
Anode to Cathode (each section) C -lo 0.18
Anode' to Anode' c.. ',mall I <0.04
Inter -electrode capacitances measured in fully shielded socket.

CHA.RACTERIS17CS (EACH SECTION)
Anode Voltage (volts) V. 170
Anode Current (mA) I. 10
Grid Voltage (volts) V, - 1.5
Mutual Conductance (rnA(V) gs 6.2
Amplification Factor . 50

TYPICAL OPERATION AS RF AMPLIFIER
Supply Voltage (volts) V. 170 170
Anode Load (Ito) R. 1.5 1.3
Anode Voltage (volts) V. 155 160
Anode Current (mA) I. 8.7 6
Grid Bias Voltage (volts) Vio - 1.4 -2
Mutual Conductance (mAIV) g. 6 4.7
Valve Anode Resistance (6v./6i.) (kD) r. 8.4 10.5
Equivalent Grid Noise Resistance (I)) R...o 500 650

TYPICAL OPERATION AS
SELF OSCILLATING MIXER

Supply Voltage (volts) Vs 170
Anode Load (kit) R.- 4.7
Grid to Cathode Resistance* (MO) R.--1,- 1

Anode Current (mA) I.- 4.8
Peak Ileterodyne Voltage (volts) Va.otsso 4
Conversion Conductance (mA/V) g, 2.2
Valve Anode Resistance (bv./44.)(k0) r.- 16

.3%

Nor,. It IN recommended that the triode on pins to, 7 and 8 should
be used as the RF amplifier and that on pins 1, 2 an I 3 as the
self oscillating mixer.

a' ad*

BASE
B9A (NOVAI.)

VIEW OF FREE END

0
0

a'

MAXIMUM DIMENSIONS (mm)
200 Overall Length 56

8.2 Seated Height 49
Diameter 22.2

Characteristic curves of Edlawan Mazda Valve
Type 10E14 (each section)

1

5.2
4
2.3

15

IF feedback voltage tends to stabilise oscillator performance
and permits this relatively high grad leak.

Typical C rcuIt of 101.14 a StolfOscIllating Mioe

2-100F

I

L HEATER SUPPLY
J

5.2 as

b 200v

IF
:OlffPuT

A
APPRO.(
LOO pF.

si IF F EEOBACA COMPONENT, VALVE
CoEPEFIXOT ON LAYOUT I TOLERANCES

Associated Electrical Industries Ltd
Radio and Electronic Components Div ooOn

TatChniC184orvIc Drtrnnt
1S5 Charing Croaa Road, London. W.C.2

Teo GER rard 0060. Drama: Slabwan.Wastcnt, London

X

40yA 4a

0
A -7 -0 -4 0

(AID YMT44E-VOL S

EDISWAN
MAZDA CRC IS S)
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CASCAP CERAMIC
CAPACITORS

 IN

1./7:.. evstitc,
ER Read Traci* Hark

EOM

444

VERY HIGH INSULATION

HIGH CAPACITANCE-
SIZE RATIO

FAVOURABLE POWER FACTOR

Plessey  Cascap' disc type ceramic capacitors are available in three ranges each of which

has an insulation resistance of 10,00011152 at 500 V d.c. These capacitors are now

finished by a special process which gives superior humidity rating and lead anchorage.

Normal Range
1000-10,000 pF Capacitance tolerance: -25 to +50%. Diameter: 4 to .9 in.

Thickness: 15 to 14 in. Working voltage: 500 V d.c., 300 V a.c.

Miniature Range
500-10,000 pF Capacitance tolerance: -25 to 4 50'. Diameter: .26 to .64 In.

Thickness: .13 to 14 In. Working voltage: 500 V d.c., 300 V a.c.

Temperature compensating range
P 100.3-30 pF N 750 6-103 pF Capacitance tolerance: 0.5 to ±20%

Working voltage: 500 V d.c. Diameter: 0.2 In. to 0.5 In. Thickness: 0.1 In. to 0.25 In.

[Plessey
COMPONENTS GROUP
CHEMICAL & METALLURGICAL DIVISION
THE PLESSEV COMPANY LIMITED
w000 LILIRCOTE WAY TOWCE-STEH NOPTHA,'s TELEPHONE TOWCESTER 512

OVERSEAS SALES ORGANISATION - PLESSEY INTERNATIONAL LIMITED ILTORD SSE% ENGLAND TELEPHONE ILFORD:00
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Train at home in your spare time

RADIO &T.V SERVICING
this new, easy, practical way!

YOt/ OW& ZWSNESS...
C4QEER...OAP

F4SC/i11477/V6' HOMY
Electronics is rapidly becoming a great new
industry with far reaching applications into
every field of modern activity.
You can learn all the essentials of this new
science at home in your spare time and turn
your knowledge to good purpose!
Now is your chance to set up your own
business and be your own boss!

RADIOSTRUCTOR EQUIPMENT
COURSES MAKE LEARNING

SO SIMPLE
You learn by building actual equipment with
the big kits of components and parts which we
send you. You advance by simple steps using
high quality equipment and performing a whole
series of interesting and instructive experi-
ments-there are no complicated mathematics!
Instruction manuals and our teaching staff
employ the latest techniques for showing clearly
how radio works In a practical and interesting
manner; in fact, you really have fun whilst
learning!
And you end by possessing a that -rate piece of
home equipment with the full knowledge of how
it operates, and how to maintain it afterwards.
In fact, for those wanting help with their radio
career training, to set up their own full or part-
time servicing business, or the hobbyist, this
new and instructional system is exactly what
is needed and it can be provided at very moderate
cost with payments available. Post the coupon
now, for full details. There is no obligation of
any kind.

 No Mathematics  Easy Terms

Available  All Test Equipment Supplied

 Personal Tuition  Finest Equipment

RADIOSTRUCTOR

To RADIOSTRUCTOR. (CMAT. CAST

46 MARKET PLACE. READING, BERKS.

PION one leeeleore
wither. ob preen by!

Metre_

pi We 4o net eloploo reweeadevaltnee

BLOCK

CAPS

PLEASS

160

BRITAIN'S LEADING RADIO TRAINING ORGANISA7'ION
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For versatility in camera channels

The E.M.I. Camera Channel
Type 203 is unique in possessing
the following features :
* Designed to operate with 43 inch

Image Orthicon pick up tubes with
the facility of rapid interchange
to 3 inch Image Orthicon or C.P.S.
Emitron pick up tubes if required.

* Five position turret including
one special position providing
facilities for : easy withdrawal
of pick up tube through turret
without opening camera sides ;
and mounting of diascope
or non standard type of lens.

E.M.I.'s new 203
* Will accommodate TTH Studio

Varotal or Zoomar Zoom lens
without modification.

* Operation on any one of the
following systems by simple
change of plug connectors :
625 lines to CCIRIOIR Standards
525 lines to IREIEIA Specifications
405 lines to BBC TV80 Specification

* Extensive use of plug-in printed
wiring units provides very good
accessibility, and ease of
maintenance.

* Special quality valves and high
stability circuits eliminate need
for adjustment over long periods
of operation.

* Remote control of lens apertures
by easily detachable servo
mechanism.

* Optional preset filter wheel,
electronic Image Orbiting and
hour meter.

For full technical details, or for a
demonstration, get in touch with us.
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The Giant Tortoise-renowned for its longevity.

qd,

:id% 41E,V
r;,11-600-,74

egfi. f?

reft4 7w... 4 -,
of,

ryyr
OP

ONMI04,' 0.0.0,,,r

GET103 Failure Rate is only 0.06% in 1,000 hours!
5,000 GET103 transistors-random samples from regular production-
have been submitted to electrical life test. Up to the end of 1959 only three
catastrophic (inoperative) failures had occurred, indicating a failure rate of 0.06%
per 1,000 hours. Some of these tests continue to run indefinitely, and we
are thus building up life information for periods of many thousands of hours.
Transistors can also show changes in electrical characteristics during life:
gain and leakage currents are the parameters most likely to change, but the
precise operating conditions determine the extent of the changes. Our life tests
show that after an initial "settling -down" period, the subsequent rate
of change in the characteristics of G.E.C. transistors is extremely small,
indicating that they will continue functioning satisfactorily for
tens of thousands of hours.

IIMEINFor 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.

SEMICONDUCTORS
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Model VI V A.

TAPE RECORDERS

(#trit'tY ereiPmott

The W.V.A. tape recorder now has provision for Stereo plug In heads

to enable this recorder to replay Stereo. The regular models are

retained with additions and improvements. Our high standard which

has made these recorders famous has been maintained, resulting in

their being chosen for the foremost musical centre In this country.

30/50 WATT AMPLIFIER
Gives 30 watts continuous signal and 50 watts peak Audio. With voice

coil feedback distortion Is

under 0.1°', and when

arranged for tertiary feed-

back and 100 volt line it is

under 0.15%. The hum and

noise is better than -85 dB

referred to 30 watt.

It is available in our stand-

ard steel case with Baxen-

dale tone controls and up

to 4 mixed inputs, which may be balanced line 30 ohm microphones or

equalised P.U.s to choice.

12 -CHANNEL ELECTRONIC MIXER

This is similar to the 4 -channel, but is fitted with 12

hermetically sealed controls, 12 balanced line

microphone transformers potted in mu -metal

boxes, and a mains transformer also potted in

mu -metal. All components which can affect noise

are tested and selected before insertion. It is sup-

plied in standard steel case or 7in. rack panel.

120/200 WATT AMPLIFIER

Will deliver 120 watts continuous signal and over

200 watts peak Audio. It is completely stable with

any type of load and may be used to drive motors

or other devices to over 120 watts at frequencies

from 20,000 down to 30 cps in standard form or

other frequencies to order. The distortion is

less than 0.2°,, and the noise level -95 dB. A

floating series parallel output Is provided for
100.120 V. or 200-250 V. and this cool running
amplifier occupies 14 inches of standard rack
space by II inches deep. Weight 60Ib.

Full details and prices of the above on request

VORTEXION LIMITED, 257-263 The Broadway, Wimbledon, London, S.W.19
T14phone, LIBerty 2814 and 4141.3 T14grarns Vortxoon, Womble, London."
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HERMETIC
SERIES

HEAVY-DUTY
MINIATURE

SERIES

11M .11

MINIATURE ROUND
SERIES

www

SUB -MINIATURE
SERIES

ELECTRo

METHODS
LTD

Electrical

Connectors
* Precision Mouldings
* Gold-plated Contacts

SUB -MINIATURE ROUND
SERIES

POWER
SERIES

PRINTED -CIRCUIT
SERIES

STACKABLE
SERIES

Illustrated technical data sent on request:

ELECTRO METHODS LTD., Electrical Connector Division,

HITCHIN STREET, BIGGLESWADE, BEDS. : : Telephone: Biggleswade 2086 (3 lines)
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Amplifiers

that are

acclaimed

throughout the world*

Extract from Test Report by
J. C. G. Gilbert reprinted from
the Music Trades Review. also
reprinted in our advertisement
In the October issue of this
magazine. The full two -page
Teat Report and an illustrated
brochure on the amplifiers will
be sent you on request.

LEAK Arsplyfirrt are the choice of PrOianSima enimien, such as tM
B B C (von 500 deltuesed). the South African Broadtattms Corpora -
non (600), ITV and many other Coninsofffm:alth and OVeran. broad -
earring and TV syttetnt, wpm we them for transtottittng and or
monstorms the toshideaJz, to coltish sou inter,. Alto many ol the

gramophone records to which you Inten ore cw ow LEAK Amphltert.

The " Point -One Stereo " pre -amplifier is designed so that it can be used with any Leak monaural power
amplifier or a combination of any two Leak monaural power amplifiers additionally to its more normal use
%nth the " Stereo 20 " or " Stereo 50."
" The Pant -One Stereo " pre -amplifier is probably the most comprehensive unit in existence covering every
requirement for stereo tape, disc and radio plus monaural amplification for any form of input signal . . .

it is difficult to think of any additional requirement that one would ever wish. The equipment performs with
the high performance always associated with the tradition of Leak equipment. It a a fine example of design
and construction, and the pre -amplifier can be used with any other Leak main amplifiers. How the pre-
amplifier can be sold for a little as L21 can be answered only by Harold Leak . .

Summing up, therefore, one can highly recommend the Leak stereo system for use with any current monaural
or stereo input whether it be from pickup, tape, radio or microphone."
Ask your Dealer to show you Leah Equipment.

VARISLOPE III

[ TOTAL 65 : I3s.

PRE -AMPLIFIER

TL 12 PLUS 
POWER AMPLIFIER

SOUTHDOWN

CABINET

TI..11 P4,s Ampl.ner 18 vt

E A IK
H. l. LEAK Ei CO. LTD., BRUNEL RD

Point.On Stereo PrivAmplifw

the first name In High Fidelity
since 1934

WESTWAY FACTORY ESTATE. LONDON. W.2

5)

 POINT -ONE
STEREO PRE-

AMPLIFIER

 STEREO 20
POWER

AMPLIFIER

 SOUTHDCWN
CABINET

TOTAL £72 : 9s.

r.c.ve tend se Tom Repen

&odium 0
NAME

ADDRESS

Telephone: 5PlEpherdi boar 117) 4;5. Telegrams Sinuloidal, Eolue. Landon
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KEYS TCH
ensure

foolproof contact
Versatile and reliable, Keyawitch relays
set the standard for design robustness,
sensitivity and extremely efficient opera-
tion-even under the most hazardous
operating conditions.

The relay illustrated above is a P.O. 600 Type
(Minor) relay with a combination of heavy-duty

and liehr-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, etc.

IC CONTACT

KEYSWITCH

Extremely advantageous
quotations can be offered

for quantity ord.'''.

2 !rang'to Wharf Road, Prated Wool, London, W.2

Te: PADdington 2711

Contractors to Hoene &Pe, seal Governments 414 M Cr.... Agent

STEREO £7.7.0
.ndependat twin channel amplifier with excess of I watts

per channel.

Concentric volume control (optimum Wants arranged
immediately without additional knobs)

Staved grey or blue hammer chasm 91m.  Sion x 6m
Input suiting most modern crystal,. output matai.og

1 ohm speaka ach channel.
for operation on AC mains 200150 v. Post & pki 4

E.K.E.

BROTHERTON, KNOTTINGLEY, YORKS.
If nor 0(01 dealer het not one in stock we wolf siodly ,ppp him one
to, 1,0P le hear. Another Mod.). 1.31121 carnage paid

FOR
DETAILS Or

MINIATURE FILAMENT LAMPS
For Signal and Pilot lights.
for Scale. Dial and Internal

Illumtnauon

WRITE

VITALITY BULBS LTD.
leyille Place. loodon. 1.22

Tel BOWes Park 0016

PARKERS SHEET

METAL FOLDING

MACHINE

HEAVY VICE

MODELS

With Bevelled Former Ban
No. I. Caoscitr 16 gauge mid its.)  Jain wide Cl 10 0
No. 2 Capacity 19 gauge node steel  gem wide . 45 5 0
No. 1. Capacity 16 gaug mild .tea  lain wide . IS S

End folding attachments for Red -o Chassis Fey and Boy flaking (or 36,
model. 11'6 per ft Other models This two smaller models will icirm
flanges As supplied to Government Departments. Universities. Hanalei,.
One yearI guarantee. Honey refunded it not satisfied. Send for detail,.
A. I. PARKER. Wheatcroft Works, Wellington Street. Batley,

Yorks. Tel. 416.
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PRECISION EQUIPMENT, LTD.
OI turn are 4.111 with IrOrn Falthoornte SO 'Or PrOls111 attention  lase -test you. 01'011 10 64 Grove Road

lErthOurne. marked Desarlorat 7- Caller% ray me any err of the Companies War

Electronics (Croydon) Ltd., Electronics (Finsbury Electronic, (Ruislip) Ltd..
lea London Road, Park) Ltd., Elottronics IMnoPrisiLtd., 41-44 Windrys 11 Hill.

Croydon. 59 Stroud Green Road. Ruislip Midd
Finsbury Parts. N.4. 510 High Smoot North,Pbons. CRO 6554 Phone RUISLIP 5780Phon ARChray 1049.

Hall day. Wednesday. Hall day, Thursday. Manor Park, 6.17- Hall day. Wednesday.
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49141401 4 414 ?
Here's an issue

full of expert advice
Buying a car? New or second-hand, there arc a thousand and one

points to watch for . . . and you'll find them all in The
Atrroc.na'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 Atrrocial

B EDI?IS-
NEW 1960 FULLY ILLUSTRATED

CATALOGUE
OF THE NEWEST

6d ELECTRONIC &
POST FREE HI-FI EQUIPMENT

2S, NIGH HOLBORN, LONDON, WC I. HOL 331 1.

I with Tritter-Attlon
Spernfitooded

PRESS TRIGGER
TO OPEN

RELEASE TO GRIP

CHOOSING

YOUR CAR
-NEW OR USED

26 FEB. Is. AS USUAL

STABILIZE YOUR AC MAINS w,th the finest
equipment, at a fraction of the normal cost:-

FERRANTI 71-KVA MOVING COIL
AUTOMATIC VOLTAGE REGULATORS

Any stabilized output voltage in the range 200.250 v.
can be selected by plug -board tappings. The selected
output voltage is automatically maintained constant
within ±}%. at all loads 0 to 30/371 amps., when the
supply voltage Is varying over the range -1-8,' to
-12%.

1

Frequency compensated 45-55 and 54-66 cis.
Excellent output wave -form.
Can also be used as a variable transformer.
Unused. Complete with spares and Instruction
book.

P. B. CRAWSHAY
94 Pixmore Way, Letchworth, Herts. 'Phone 1851

For Safety's Sake
use AVO Prodclips

Patent No 740011

Safety first every time with these patented spring -
loaded AVO Prodclips.
Cleverly designed for use as Insulated prods, they are
Invaluable for reaching and holding test points which are
Walcott of access.
Suitable for nee mill eltiolifetee, Sfulnwmor and Ave Electronic
Tear Meier Lead,.

Order supplies from year usual whoksoler now ! Post Free IS,- per pair.

AVOCET 40411-:LTD1:1t. VAUX HALL

VICtoria 3404 (12 lines)
A MEMBER OF THE METAL INDUSTRIES GROUP OF COMPANIES
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24 WAY
CONNECTOR

Gold plated Contacts

Nylon loaded P.F. mouldings

* Easy Insertion and withdrawal

,cRDmu
Red Range

Connectors

8 WAY

16 WAY

24 WAY

32 WAY

Send (or full technical information to

THE McMURDO INSTRUMENT CO. LTD., ASHTEAD, SURREY Telephone: ASHTEAD 3401

The investor of the Sterophoner, Dr.
Hermann Scherchen, the famous och-

stral conductor.
Send for your Sterophoner now, while
deliwery as still from stock. If you wash
you ran order C 0 D. (2 - extra, U.K.
only), or ash your local Radio Dealer to
order and to connect it for you.
Demonstrations by appointment.

TRADE ENQUIRIES
INVITED

Convert to STEREO REALISM
The "ST1000001" STEROPROMER has mused s

Sieger stir to the Press and the Trade than even we
anticipeted. Many are Wick-heaves:Us enthosmsbe
Some remain uncoonnosd. And some bold grimly
to the opinion that It is impossible !

Bet to audio matters, hearing to believing, and the
facts are that while argument rages. more sad men
people every day an bearing the IFTEROPRONER !or
the first time, believing the evidence of their own oars.
and even writing. uninvited. to WI us bow pleased.
delighted and astonished they re with results'

STEROPHONER
. . Liven a new reahira sod presence FROM ANY

MONAURAL SOURCE, HI-FI AMPLIFIER- TAPE
RECORDER, RADIO, RADIOGRAM. Satulaction
guaranteed. No maintenance 'squired lasts in-
detlnitelY.

rice only L4:194 plus posmge lig.
0 LS 10 0 or 11100 post paid.

For illustrated literature. reseses, reports, etc.,
send us a postcard mentioning this magazine.

Accredited dealers required for closed
territories throughout Gt. Britain.

for only

£4.19.6
Plus cost of

second

loudspeaker

NORTHERN RADIO SERVICES (LONDON) LTD.
11 King's College Road, Swiss Cottage, N.W.3. Telephone: PR Imrose 3314
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BENTLEY ACOUSTIC CORPORATION LIMITED
The Valve Specialists 38 CHALCOT ROAD, LONDON, N.W.1
Telephone: PRIMROSE 9090 Nearest Underground: Chalk Farm

EXPRESS POSTAL SERVICEI AU. ORDERS DESPATCHED SAME DAY AS RECEIVED.
TELEPHONE AND TELEGRAM ORDERS POR CASH ON DELIVERY SERVIC- ACCEPTED UP TO MN P.M.

ANY ORDER UP TO LIE INSURED AGAINST E IN TRANSIT POR ONLY M. EXTRA. ORDERS OVER GS INSURED FREE
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0111 11- 1744 OM
1116 162- 13141
4/11111"

531MA AIM
.. 04 0141 14-

111.. Kt- 05011 Ea
II* VW 1/9011 114

1.111110
1741 II 11111110 11/4
61161

1WS
170014

UM 04 UCCU1
1/61 04 UWE 14/1

T41 . M I 1.101141 04
11111 001111 54
Tess 171 UCLOI U4
TINT 174 OC143 1114
U11/14 IL- 1:741 /N-
UN .. 0741 LA
Milne 5,- 01110 1114

NZ:: I: UPUS ISIS

014.. MIS OPUS et -
711 . 1.1.41 '21 -

Ulm ISM
1.1144 111VW SI
U1114 174*
1.7113* 1111
1/BIC L-
IMO WI
UTII1 1070111 tU
17111 74
tErRi 7 -
77E7) 19-7142 In
TP13
1711461/1

Of -
111116/17/

.71111111

1114
477 . SA
170111

111.1
S41.. M-
SC . UMIN.. 111/-IN.. UMIN.. 104
1712 W-
1711.. 1113
Ice.. 114
7/411.6) 114
111 EI UR.
11711 116
1/1114 17/0

11141.11.101.2.

361
131

.. 164
11111 1104
177

Tarr et apse -0W 704 mem on 0.0.0. 87
Pet/?Stay Wows 44. Pr Mu. Cieless ems 111 pee
trsa 0.0.0 N ensl 40..8 .en MI W0111111

461159.11. /1.4.44. 1.304.10. ease 1.391 Fee

Saws wiggles e3 g. I.OM Werel rus a. elle .lMl re. semi sM =Neu to - he arm-
ewr enema vetoes. Esseretrus eesiesers. lee tie/ 234 seek 4449 es numb mnImim 7/ems
Irsaslem. isrmselem &Ms. eels boklms. 4441 Mese
sealems. sense. Pill IL resiw kr say type est gsseL 51.11. Main

!r -SPECIALISTS
IN COMPONENT

FUSES

& FUSE
HOLDERS

Fuselinks with
glass or ceramic
bodies provide
a wide choice of
characteristics,
including those
needed in
electronic
circuitry.
in circuits
carrying
momentary
surges or high
prospective
overloads,
and in aircraft
electrical
equipment.
Fuseboes and fuse -
holders of many types
are also available.

BELLING & LEE LTD
COW CAMIRIOGI ROM (inifi.O. Mi001. ENGLAND

TRANSISTORISED
POWER
AMPLIFIERS
PORTABLE, MOBILE, MAINS

FOR ALL RADIO. AMPLIFIER &
SOUND INSTALLATIONS

ENQUIRIES '-

STANSTED, ESSEX. STANSTED 3132

VALVE BASES (Stems)
in Lead and Hard Glass
VALVE SLEEVES

QUARTZ CRYSTAL CONTAINERS
FILAMENTS (HEATERS) larlirrgilig:

We specialise in short runs to customers' specifications.
We invite your enquiries, also for other Gloss Ports for

the Electronics Industry.

DAY-IMPEX LIMITED
Progress Works, Brunel Road

Eastwood Industrial Southand-on-Ses. :nes
Telephone: EAStw000 32.1706.7

Telephone Enfield 3311 Telegrams Raerolnil. (nand
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TRANSFORMERS
5 V 140 A (II
110-120 V 10A LIS

40 V 25 A (IS
S V )DOA (20

6-11 V 50 A (10

11 V 60 A (10
12 V 100 A (16

50 V 60 A OS

104 S-25 V ICO A (24

6-11.18-24-30 V 11 A III
110 V Centre Tapped

55 V 15 A OA
(12

TRANSDUCTORS

Saturable Reactors 'or
controlling AC currents
up to 220 A 100 kVA.
Available for all standard
AC supply ol
Single-phase and three-
phase Standard DC
control volts 12, 24. )6
110 and 240V

All for 240 V Input. other Supply Vo' ***** as RequIred
CONTINUOUS RATING Short Ratin4 Trasslemisers also emillable

EACH TRANS-
FORMER IN
THIS GROUP

C8-10-0
OUTPUTS

S V OD A
11 V 40*
24 V 30 A
30V 25A
18 V 30A

110-120V 4 A
4 V 103 A

60V 7A
17 V 40A
SS V IS A

AUTO -
TRANSFORMERS
230-115 V 5 A . (S
250-240-2)0-120

120-115-110-
'05 V 12 A 113

2S0-240-230-220-
120-115-110-
105 V 60 A (IS

HIGH -VOLTAGE
TRANSFORMERS
4.250-4.750 V

25 InA (14
2.050-4.000 V .S A C7
2.500-0-2.500 V

ISO rnA 07
10 kV Ignition 112

4 V 5.000 A .... (100

2 V 10.000 A CIO

10 V 1003 A

d(11)027

Lull

3 S V 10000 A

10 V 1.000 A 4

2 V )0.000 A

10 V SOO A

1100 VV 7)005° AA

La
La
CS

12 V 1000 A (64 4N.
10 V 100A (.10

IS V 1.000A (75

20 V SOO V PO
S V 1000 A (.31

THREE-PHASE
TIAMISFORIHRII

Input 41:03/440,i
40 V 60 AtelDI

3 Phase

230 V 50 Amps
3 -Pease

110 V 100 Amps
3 -Phase (10

4 V 5,000 Amps
3 -Phase 11)0

nese and other Tranalornmrs can be unsoiled for 1 -Phase.
6 -phase and 12 -phase Rmtillers

vocTmOBILES can be used by
themselves or in the primary of
another transformer to give very
fine changes of output. 30 A

60 A
100 A.

CONSOLES
AC and DC Supply Units with .riCrl.114
variable or tapped output Manual or remote
control with full instrumentation The Con-
sole II' ,strated has a stabilized 230 V AC
supply m well as I low voltag heavy
current sources Each source is independent
of the others but whore called for. .nter.
loclung. and protection devices can be
,nclude4

VOLTMOBILE
VOLTAGE REGULATING AUTO -TRANSFORMERS

Range from zero volts to tupelo volt, in 64 steps.
Chang per step 1.6% ON LOAD SWITCHING

INPUT 240V INPUT 420 V
OUTPUT (MO V OUTPUT 0/440 V

1.32 (37
L62 C73

LIII

RECTIFIER SETS for 200/150 V A.C. Also

available for 3-ehese supply

6.3 V DC 13 A .. 113 110/120V DC 13 A
12/25 V DC 12 A with Choke Regulame 2001250 V DC 6 A
12 V DC 210 A 1110 iooriso w DC 10A
24 V DC 20A 126 2011150 V DC 18 A

141 220 v DC 110 ertA
(110 1.200V DC 200 tnA

(30 Pitied Ammeters and
LSI mean. per Intl.,
(34 Ludt -in Rheostats

24 V DC 26A with etribilnee .

24 V DC 105A
34 V DC 10A
36 V DC SO A
110/120 V DC 10A

L40
838 4.411111111111111111".
L44
LAO j

(12
140

Volt -
L4
(4

SPECIFIC ENQUIRIES an .nr.f4d I.r HARMSWORTH, TOWNLEY & CO.
Transtormets and Re< t,Yers We tpuual,<e

HEAVY CURRENT EQUIPMENT 2 JORDAN STREET, MANCHESTER 15. CENTRAL 5069
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RELAYS?

Everything points to

DEPENDABLE
Our wide range of relays have
one thing tn common-they are
manufactured to the highest
standards. Whether your need
is for Automation. Transistor,
Type MOO or Type 600 Relays,
you can leave your specifica-
tions in our hands with
confidence.
Prototypes can be delivered
in la days, and quotations
for quantities and special
orders given on request to our
engineering department,
which is always available for
advice on special problems.

Please send your enquirieS Id:

DEPENDABLE RELAY CO LTD

GILSON TRANSFORMERS
Provide a first-class service to manufac-
turers of electronic valve or transistor
operated equipment

To nsure maximum re-
liability they are designed.
built and d to the
best modern standards
with fully paper -inter-
leaved cools and rigid
selection ensures that all
materials used are com-
patible with our vacuum
varnish imortgantitio
Process.

Our new list show-
ing sizes styles.
specifications and
prices of a very pop-
ular range of output
and mains trans-
formers is now
available.

R. F. GILSON LTD.
1 t eRT. GEORGE 1 ROAD
WIMBLEDON,

'Phone . WIM S69.3

TRATAPORMIRS FO
RNOIRIERS TRCII

TROPICAL, LIMITINGNROR. SPROIi
PCRPOSR

A. C. SOLENOID type SAM
Now fitted with stainless
steel guides-six times
the life.
Continuous 14 ozs. at r.
Instantaneous to 5} lbs.
Larger and smaller sizes
available.
Also-Transformers to

7 kVA 3 phase.

R. A. WEBBER LTD.
1B, FOREST ROAD, KINGS WOOD, BRISTOL. Phone: 67-4065

TRANSFORMERS
COILS LARGE OR SMALL QUANTITIES

CHORES TRADE ENQUIRIES WELCOMED
SPECIALISTS IN

FINE WIRE WINDINGS
MINIATURE TRANSFORMERS. PICK-UP.

CLOCK AND INSTRUMENT COILS. ETC.
VACUUM IMPREGNATION TO APPROVED STANDARDS

ELECTRO-WINDS LTD.
CONTRACTORS TO C F.0.. M.O.S.. LEA. ETC

1134-7 PARCHMORE ROAD, THORNTON HEATH, SURREY
LIVINGSTONE 2161 EST. PID3

Oa Al nger Rood Camden Town London NW3 Telephone. PRhypotedlill
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dew
E LAC

speakers
RETAIL PRICE LIST

TYPE FLUX POWER PRICE P'TAX
RATING

PEAK

8 x 3G 6500g 2.5 WATTS 19/6 6/3
8 x 3C 8500g 2.5 WATTS 22/6 7/3
7 x 4G 6500g 3 WATTS 18/6 5/11
7 x 4C 8500g 3 WATTS 21/6 6/11

5G 6500g 3 WATTS 18/6 5/11
5C 8500g 3 WATTS 21/- 6/9

7-x4'

ELECTRO ACOUSTIC INDUSTRIES LTD., Stamford Works, Broad Lane, Tottenham, N.15
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Tubes
ROST BOLLARD.
MAZDA. COMDR.
[NITRO*. RM.
Icon. 111111YPES141t,

ptomain 1)1

001 01111 roc -
TORT

 VA A lust aeon
NEW LOOK
tames. S io 55/-

Ir,:,,GUARANTEED
Month. IL' 111.1N

9/10i n. nriff0-10
I2in. £2-15-0 £4-174
I 4in. £3- 5-0 £5- 74
15/17In. £4- 0-0 £6- 74
21 i n. £5- 0-0 £8- 5-0

/11404
NEW 1VPIIII

N. 11.94
15-104

27
Me MAN

4114
M. 4844
14-154

13 CHANNEL TV's
TAILS MODAL. FAllOtli MA[[[.
Untearlote wan oil aim and lona
'Rot arts an I.u141 ,value duo to
taw. onertmat direct In....an, Tell
44 15.34441.1 41 an ant 6osrantee4 to be
Ps 4,46 Ina .dvkr.

12' - £3. 19.
14' - f7. 10.

ALSO 12' 5 CHANNEL TV's

ALL CARRIAGE FREE

TRANSISTORS: NIT' 4/6
LelaV I mintuaThao

LP. 444 LP. la "1a/a. 010. ft- psIn
CO -AXIAL CABLE

,404-414 Want. low Sea so rata as.212,
oars 1/.. 8 &use 13.19-. auk. 114-.

1113141111 won narsts
(IABIARD 44601 66P....
COLLAR°

OARRAR44pasdD444464 TA NHL
GARRARD 44.4.4

10 MORD A
0 941111331KU

GAIZA el/ man.. 11/ ...sr/a
01.1. KO 1 oNQUENT .

B.S.R. TAPE DECKS 2910/-
4 -SPEED RECORD PLAYERS
1 -tea Tvrtdadd. assolos ski Peat-
-.yap Ptaat loalasy dual ...pokey 6441
turan...r oak up heed As.sts4 ram.

100-1 L1i10/- Cete.4.

RECTIFIERS: =04
ark*. II wral 34 sasee.

Can. 1 . LB p., 946.
SW  le 41.4 . BA. BIM 4/4: 1111. Vs:
1113. Dr: Rs14. 154: RIO. -
84* -11 17/-: 11A17. Pa.; 11A100. 2 -

100 CONDENSERS 10:-
nett for your spares la,. A .a.1

balsas's.) asa.roarks .1 MUM Wyss
Ism -a sad serslak 34144140.1. stun nr
Us value toPLI.

VALVES 10% DISCOUNT tosPlawrirs
al 07 III 4111101 m441 Is MOO 04 113%

BY RETURN OF POST le ilesesst Pew I salsa 14 1.11. IN
TREE TAA11117 MOWN& 3116310Mmesser

40A.1413735.3 3 1109740 ..r ..t ion, gnarnataadas-ClommonottoPattogollt.
NEW Low PRICES ige,, f (Ili AelLIAAIMI sr /law 1101 044ras-. twaa .....1. ll rytareal astatsd Illals 14 dam
051 4 -
I AlUT 1111

OHIO? 9
ILI
ISIOT 9
IL) 9
Int 9
DU
PM 1
AM
3A4 4
IVI-4 8
am 6
IV/ I
31140 1 i-
WM/ .4
111V40

-
Mon 11
1340 4.I
3910T 11r-
4.00 54
lAC7 le
O 08 41
4007 SI
4414 II
eal/ III006 1.1

:NI1-
10-

4AVII $1
411

1.5
44 4-

511$ $11
14040 MI
41146 94
ABM 7r-
KM 8.11
1108 41
O 01 54
6C13110 181
0118 48
004 CS
01 01
8780 63
WU et
WO 114
ens 58
ON
4385 14
4.1101 II
AM 4-
SIM III
WHIT 79
1114401 84
4170 II
8170T 3 -

COO 4 - ?PM II II 1344 LI 3.111 11- 141 74
461.1 11- aa 3 26 11141 71- Si-
43126 7  1044 17 - OH VS **ALL el- 1711 11.11

CLI uts 2443 11- 3101 16- BM 00- VII LS
014 99 193A40 6- 1101 SS MO 741194 7/I
alfal 7 $ 111II0 4 II ASCII 74 $241 74 UM 134
St.. 0 - 131A.17 II- 111484 II 1/414 OA VW IV-
4I.11 5- '1010 8- 3111411 OA 117.51 14 LSI 13
61.17 Ill 1 77M: 16 - 33111 14.- OTIO 71- UM 11 -
11.1.4 $11 1P3 7,- 1102.41 NI- USA II IISS 89

19{PSI95 OM 1111 1137 111 0
Me 9- MN 1111 12.231 ILO 31.114311114 140 0.9

3711 II sors2 111.4101:194 00 /I
4.6371:7 9 $ 3941.1 14 6 103014 Oe- fro 74 tilisl OA
047 119 SUM 1 - 141141 $4 941000 411111

1711 A-4307 le 3$W1 111 [CCM 14- OM LA-07 41 313407 Sr- WON IA 1114 II Wel I4 -
10004014- 100 76 046 0 MN MO

GIMP SI 18140T OS 004 19 (161 5'- USW 114
411.70? 64 wart' Ilt- 4164 III OM 11)-MCCIS 9 3

1114111 le 3SINTOT 44 ft 114 P.T.I 14/- 0411 54
YYpp7 04 140 41 WM 81 47w0i  11 Vaal 170.-
43D 11 tun mu- mown 14- ['Wee 41 CAPON 1 1
SCAM 354 FDA IF 11011/6 76 177.41 I3 CAV.3 I-
6200 II 1/1711 SA $0141 6.0 112.14 I.- 0141 11.-6240 41 1118 SA 110011 6.11 KO IL- 1:1011 11
8E4 4- ON SA 3148 l3 117$ IA- Ulltall W-
CIAO $4 WM 14 KIM 10t- 441 4A 1.14760 $5
SIMI MI 40- BC/s3 14/6 U BPS/ 11

744 18 ION 11,- Ern 116- Pali/ 1151311 144
787 74 AIN 19 BPYI $ POCS4 7/I 11C1111 144
706 761
7C4 74

011 IN-
Ns Ls

Ins 4,3, 40C13 9.4
11140 11 1 TOM 114

001* 54

7H7 74 IMO 44 1141 81 MAW 74 liCLIII LAI
UT 04 041.11 WI WO 7 4 PC113 1 5 UCLA3 WI
714 74 C731 ea 'pique- ro-rs 11 UFO S.
INA 17.1r. PI LS 11.10.UILS rflo03 nog 07174
NOS 134 AM 141 0400 1 -
11.1 Ls 41:31 91 IWO II miss 4/11 17711 9i-
ion 0.1 051 llo- AM 7i- P1345 74 usss 144
10413 111 014 SS 140 11:- 1044 8.3 Urts 7,4
10714 11.11 733 111 3110 1- FLU 8/- 0111 78
1140 9.1
1740 74

0191 So-
PR 04

301 8  SLAG IL,
OW 4.9 41.811 141

U144 118
010 91

/UT? IV- DI?? 31-71 4.8 run 101 UL64 8.'-
11177 II 324 11.8 108 5/- PLal 7.1 USN 91
11AX7 74 In 19 ALAS WS 31.33 Ili- Cti4 II $
19140T $ 9 199 All ILS7 114 PL64 1k- QV 94
13370 14- KW SS MA 111 4711 11 WWI W-
11141101/0- 133 11 14141 11/- PYrl 11- 17241 HO
11Q:OT 4'- 1.41 We 1111 14 TYRO 71- 026.1 7,-
1101 46 LSI 10 PM 7/- 41160 304111
00170781 UK 64 UM 41 P293 7,- 153 11 -
UV 1411 LM 7,4 UPI 81 1Y63 ,... XN II -
1411040111 - US 14 RIM 54 Me IL- X711 248
7401 VS MO N. 041 13 BM 2$ 2:0 II 9
SIPS II AIS014 7 9 LIM 95 OIL $8 907 43
Sall 8 ItAlial II II /1133 10.1 WU 34 Zee 71

Post 2 lea. II. 4 lbs. 2J.. 7 lbs. 2.7. IS lbs. 5/6. No C.O.D.
Les of 1000 Special Oilers 6d. Callers always welcome.

TECHNICAL TRADING CO.
350-352 FRATTON ROAD, PORTSMOUTH

(o-073eit-SiftztA.
HIGH FIDELITY

REALISTIC SOUND
REALISTIC

SUPPLIED DIRECT TO HI -II ENTHUSIASTS
GUARANTEED

LABORATORY BUILT OR IN

AMPLIFIERS-
PRICES!

ALL OVER THE WORLD
3 YEARS

DO-IT-YOURSELF KIT FORM

STEREO MONAURAL
MAIN CONTROL

AMPLIFIER '  . AP

UNIT
'SW. Per Chan Inputs 1434

us] ihs1011-1100 - letttV.I Radio
OM% Freq. rape ttOlnoV.)
10.10K P.P.S. - liuln and Noise
Hum and :I ii :11.. -_70411
N119*- 80dB. Alan suitable
Output Imp. 3IL eta, 811.1 1.18. .- .. .... :no /1.4 I

BUILT In 14 0 BUILT CIO 0 0
KIT Mt It I KIT 111 II II

MOBIL B.P.I. 111 -It WATT
AMPLIFIER

Freq. 30.30K c.p s. Distortion
ai% Henn and None -80111.
Outreit Imp III. 1111
BUILT .. 114 6 0
KIT 117 S 0

CONTROL UNIT Mere II
Inputs: Cram (3rnV.) Mk. (1.5
WV) Rodin and Tape (100mV.).
Ham and Souse -70dB. Swilebed
Tilos
BUILT 110 17 e
KIT 57 17 11

"BANTAM" 3.4 W. INTEGRA-
TED AMP. A CONTROL UNIT
Dais 410.1 'Iteble Corarob.
Spare Power: 2.503'. 10m.1.
&IV. IA. 0.1. Ml, 1511.
BUILT II 1 0
KIT TY to 0

"PRODIGY" Oil. W INTEGRA-
TED AMP. A CONTROL UNIT
Dotortion 0.15%. Inputs Grain.
Radio Tape, Spare Power 250Y.
413inA. ISM/. TA. 0.1. 3/5/15(1.
BUILT . 311 II 0
KIT ett le e

Full details sod stage -by - building InettlICtInna Ill each.
post tree r Bantam" IA) or tree with each unit.

H.L SMITH & CO. LTD. Wei. 214%::::irt PRADD" -21°97-D776 i3

WORLD WIDE EXPORTERS
AMPUFIERS ' TUNERS SPEAKERS MOTORS PICK-UPS

OVERSEAS ORDERS SENT FREE OF PURCHASE TAX 1" AND SHIPPED PROMPTLY AT MINIMUM COST
DECOR Stereo pock -op

URA. & with arm MI* Mt 144.20 at( 6) PACKED

CANADA CA 101 Iran. INSURED 
sropt,on motor V1141

EXPORT Stroboscope sum 419 14 a. CARRIAGE

EXAMPLES LEAK T1.11 Plus Amp PAID
won Varesledoo 111 8104.50 1[777'6)

Reduced transit ***** for Ir11/1It and Allsod force, Over soot.
Inquiet*, welcomed for all type, of Equipment.

(Dept. W.6.) T. THE BROADWAY, WOOD GREEN,
LONDON. N.22 141. BOW.. Park 0077 5.

THE ONLY

SUB- MINIATURE
a I

Madr rw Expiate I

' 3000 TYPE " RELAY

D. ROBINSON and COMPANY
PIT LONDON $080, 204.10400W.

MIDDLE al

The I lopu ond-l'ar Type
P3 relay. although minis -
tun retains every possible
feature of the  3000
Type" plus ceramic in-
sulation and hermetic
sealing.

It ran have up to 6 poles;
Rom at IID conical and
10(1 0, PRINTED
CIRCUITS.
T41099009
HOUnslow 6264,7 & MIS
WRITE FOR LIST w.I
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C.R.T. ISOLATION TRANSFORMERS
Pot CatRedo Ray Tuna &wan 11444,tatbala owat
anon ..d ler U.K Takes alab 1 364 aMerm PM
typemammlage mpand.

A. Loa (camp 41411146. DOW MS
sed l'apead Balsa 11410411m

wt . mob

4.1 b4 yew
10.0 nit V mak
113 mak

001 1.41117 10F1111101 ?ROD° . Tyra Al
Mgt. 61497. L. 430.14371 "IleVe. 16/801330aal tonal 10%. 00%. 70 Y. sorb
Type S. Mum hopm Leo eamatil4. Wels3 bespeat
11. 4. AA 7.1. 10 awl la yoke. Opakseal bans 114,
00%. 1141110414 kw all C3311064 Ray Mak IV,

11,11111MORA. AO prannvd nnall. IDS II ram Is 1

ails;AtitI7i tir,".1:7-2,!!'r274tIZZINO. 10 meg. 11.. 3.... 04.. 1000 lo I B.E.

111 wall 23 o
n)

13 000 .110.10.-60.040 Nun a.. 1/111; 10 v. 3

11 mit
111111WOOND 1111217016

.ha. -10.400 onus f10 va e
WIES.11100110 MK 3 4/. WOLI-11017110 POTS. 4 ..
Insaat /ilia T V. I
[NAN Wound t.A. Ilpladle Thal Ota.k. All
Al vane* 45 Nan to UK.. Noy WO alum la SA 1..

&Sao.. a. Orbee Track W M KIT.
66: 100 K.. 73iaxn

Of? 771,M1170=1. /la
NTROL 0 3.

v lady 00 03 . Le 11411-
.

tube nobpa0. 76 111,olV ire 113. sec. ca. Rwanda
Pualt.padl 10 tam.. 15/6- VLIARD ' Mir 4111 or BA 301,
LT. C101= 1101011 *.003 inA., 61% 1011 06 ea.. 106.

OE 110 mA . 16-.
SIAM 211/61111011.114111 NOM v. AO.

MAIIDAND 11.34240, 00 me.. 41 v. 1I 
nand 4 v.4 a. Intetlear 6.1w. I .. lapped. 0 4.
or 4 4 Ie. D11aI/64-340 . . .

ECNIA19111 16 v. NBA. 6..1 v. 1 . 100
EMORY IGO v. II ea.. II v. 2 16
1111ALL, 200.0400 14064.. 01 v. IA a. . 1111

ASSTANDARD 1104460 Ea.. 6 3 v. SA a. 17.mama TRAM., 6.3 11 .. 74, 3 map. 10.
OMMAL 1,71100101 VOLTAGE eleicatte 5, 4. O.
a & a. 10. 12. It. 14 14 aad 30 al 3 A. 22/4

ALADDIN sOltalsil and 0.1.4. la. P.: la. 104
M. MUMS 3037 44 Sand ans 71'1 or 1. Da. m.

Ma. or In. et. 114.. ar rams
60114 VOTIN1 DRIVEL 10474114 co110. 4 I. VS -MAIL Illdpt mildnee tso 4. 4o 1611.
IUMLOY retrarntorr MOIL 230 v. 23 v . 17/6
MUM DROPPLA. I  1113 An Mims. 3 sop.

000 ohm. 4 3. 2 rpm. 44. .1 map POu Mem b.-.
LINK CORD. 3 amp- 110 on= per lova 3 son. 100 Ana
Par 5..1.3 017. 64. rwr loos. 1 fly, 74. ps fem.

CRYSTAL MIKE INSERT by Aces 4/4
%strewn alificamd ably  le I.

MOS CIIMAL 0101 ULM 14144. MIN

1111113 TRAMP. % 1. 34 es.: 100:1 Pled. 166
100141111113111 P.1 11 0401. OM 114. 1T/I.
164. a 3113 Bola. 18, 713. ,K 41n. ILA.. Ely.
IOW. a ela. 5035 276

an
num,. yile.

AM Mb. 2L-. 14M 13-v igM.. 26/.. VOA homy
1M. Raba Ili at 3 Om mad 13 vas nmSele. 1061..
nes. Raw Ram wear: WW1 II . 13 Am. 116It,, IS :Am Moms 10 ist. 46-.

I.F. TRANSFORMERS 7/6 pgIr
146 51 a. plea 140134 is

No Ina.
Ma If .1. 11.

awl
Z

R and Ilmitaidth. 1111 Law DOM MK
Semite 111100 I.I. Illustms 446 ke/s., 11/6 MM
lemrles LP. 310.40,4 446 Ma. 12/6 144.
MIMI, DIODI AEC.. 2J-. 01E4. 4/.. 6 areelbs.1114

I.R. HIADMIONZI, 4.000 Mem brand em. 13111 pale
W17611 CLEANER el ot, emus secto, 4:3 un.
4121 OMB CONDENSERS. 10.3 91 Iintaare. OW

- las, a Ills.. to., 0000 Standard malt telmmele.
9 ., Me trlasnars. 4/.. 31141444. 716 loofa SO M.

/ALM NOLDDIA rt.. wt. Oct. 6. IMO. 11MA
Iv. pf . 03o a , 71.-. 0011d dielectrie 100. 3011.100 pt.

11123. CRT. 1/3. Ras end Amor. 4. 5. 6. 7
MOULD= Med* and lag. OM EA_ , /17_ .,0 al MO. 61.6.

CERAMIC. IPSO, 670. MA 011.. 11..:1170.11113 Cr" 3.
N. 10111 wills am 1141; 1112.A. V. 113.4 4411 Am. VI -

grunts ram (3000 OKA Illm  WM. 11b. ISM 
1.4. 104-. 7;1011 444. aide. 10b IL VIE. MI4 fj ft.
iir;ramistal sirnatIa.
2  1-...p. 3 p. 1 -my. semr4.110.12bellep. 4-aer. 1 mast 114011
I p. 4447. 4 la 1ma7. 4 P. 11-..i *54 mail. ' .:

3 cake 1 - 4 baler 166 1 .411r I 4 malm
bem. I t rtarn'll ..a... 2 004"; in:

ebb10.. Di r.. 11: 61.1737.. 4/.

ELNIIC1% flg 0.1. I. IL 4 11, 0.
M. NO WA. 1110 inht. 1/./ 11444.

IEDISWAN TRANSISTORS
JUNCTION TYPE P.N.P.

ROOM 1171144, lot 0nd41. R. t. XA104 1

Mn awl nand 1331154 01/ elm144114 to 4 ILIZTEi!
Y WO ealkistia I. push.
"II rum 10/. IE sow 15/.elm lap Se 2Mk.
Gana, 1.0.r TIrInf. Vp b 1012 11. bast 435.

1%0 RADIOGRAM CHASSIS

we.

----"""1

TRW 1163113101 FIT! VALVE'
0.111. II ..-M .I. LATER MILLARD
/LW. Will es. -444 as. IICRII. KM. 1111011,
LW. RN m.-1401111 m. ELK 1110.
II motb Ommenee. AD INNIM v., 4,ray alarb.
lbart./04110.10341em. A  C ad Saran.
Paa410540. 43 131313 PM% 13135 a 1113 2110.
Ulm Nal Km 10. 414.11444maMier mnaml 10.1.4
Lamm Pew Saabs. Walbat 4 Ivory. Anna! .4.3
caneamed 11444. mimed ram /masa

BRAND NEW £9. 10. 0. "
? El= a5. era t000llaly palmate .1
KATCHID IllitA1124 11e. 171: law rd. Ili

DULCI FM -AM MODEL Hl
114 =i4 =Pm 110111.10111t. 1111, 14110111. 461.
1315. 114417 /N. 11.41114 1..S1000-

rUna Ppm. 114042.l MA 6.2.1101.. NO-
idoirel Howe Algot patM lee me am RAIS

ISM DI two rateator. Cum* sembel
Lisslist 0 A.R.

£19. 17. 6.

GARRARD 44PEED RECORD
M CHANGERS RCI11/1) MKII MODELS P4

Iran/ a. sad IMO mamas/ IT mealla

AUDIO COLON

DOW% OS Nor II. St 44. le r.p.s Pomade The . 104-
1114. arm pla6-4 0.1 001I1311 MD.
OVS Mei till 10 n man =AD a .131

LATEST COLLARO AUTOCHANGER

Or told Portable Ca bowl

£11.19.6.

£7.19.6

S TUDIO

P let-ep

4 Spimils--
10 Reser=

Amplifim & Spealatr

C.rr 5/6

B.V.R. MONARCH UA8 4 -WEED
AUTOMATIC RECORD CHANGERS

Inual as 5o4 l.nr mareMeal IA meecba
OUR PRICE £8.19.6. post free

ROOM 1110051.1 UAS. 37 1.9 6 DMA 31010.

AUTOCHANGER ACCESSORIES
Soltable playa, cabinIllf (uncut boards) 4116
Anipl.ber player cabinets with cut boards 63/-
3 valve ampliCer and.4I in speaker for above 714
) valve amplifier and Min. spealar for above 45l-

Wotd and tested reedy for an.

G RRRRR 4 -SPEED SINGLE
RECORD PLAYER TA MK II

£8.10 AUDIO ION WIRED
With plug in GCE Normal beads Stereo Heads
MODEL 4 HP (IS 1 11 extra

BATTERY -MAINS POWER PACK
For " OS " Roam EMMA

Mee Me a. bett4lre DIN and ADM. 00 v. WT., II I
LT. II. .3.. only U.  seer la name A.C. INertso 
14041 by 00111014 LAY Mt, oe. prim 166

THE HI.GAIN RANO I PPE -AMP
Cascode Circuit using Vla ECC1114. I 7db
g ain. Kit 304 less power; or 41,4 with
Power pack. Plans only 641.
Also Sand I arsion same prices.

(PCCIN Valve if prefarrd)

LATEST "E.11.1." 4 SPEED SINGLE
RECORD PLAYER

Arcs 73 PliFi Saao and normal stal lock -up for
/in 10in and Ilin records. Silebrit motor,
halm turntable. Auto -Stop fitted.

Special offer 44111/6.

VOLUME CONTROLS
rum

apmdle. flaenenesel
I rem. Al yahoo

IL elm .p Y 1 MN0.5.06
441

Limb et lee Tracks.

elm80 cam. Coaxial
ti=1.1*CVtan 4r.

.4
Pen I 1 per rant rstre
FRINGE QUALITY
A/ZIPACCD V74.

00466,. pL034
. 11OCKETO .

16111.110CIET1 0117LET NOIR/
B ALANCED 71111 PERDER P47 04.. 230 er 0
TWIN 1CIIMIZZI1 BALANCED IM11 1.6 34 10 Aka,

ALOR1M011 GRAND. Ill uwi ruts. esertfled
14 4 allow &rand OM en %a 1451104 %Al beim.

2100 Mee. 7 a Ia. 4431 0 a Ds, 619111 101-.
110: 13  KA. MI; 14 II%  1044; II it 141s. lftii
mv.1 II a sta. 16/.

ELAM CIACILE ?AIWA Air dry me. 6. 04.
COIN. MIL a taluan Oink Cr lanaded. EL f4.

11103 MIMI TUT= 1471XMOILIVIAC
COILID BOLDER RADIOGRAMS. 44 4 a. 114.
PAXCLOI 1/1513.. Pe. Min 1 6. ION MN 6-

" FAMOUS MAKE"
LM/ Play Plislls Taw.

1.701171. 71*. Reel 36/, MOIL SM. RMI Su -
SUPERIOR 1.200M. Ths. PUMM Tips 241-
6008. 64. 111)-. All Sows ReMs 3/. emb.
LONG PLAY SAM. 1,200M. 2S/-. 31a. MIL 7/41.
" INSTANT " Salk Tops Eraser ad Mewl
Ounagnoistar: ISOM 0. A.4 2711

MAIM ME NM, 113  . OS , 6.: RIM 40 ma.
yy RIM. 110 lea.. 6.; RAN. /60  WS
=DAME 006730! COOLED 11.1)MMER. MO 
60.3..7/4, 00 eta . 03 nA.. FR; SOO BA..
300 3311., 12/21: 211 Woes We. 1% 111
COME Wearif m. sea (mow Mee. -13"

Ativiceoleet mm Mat ob. sea_ An mamma
. I. sad 14. ?ALI esll rsecalen.1111.

MUM ROC 4RJUAIL P.W.. pit Is  L lot
'ELF. COOT A/111. 71. Intr. M.I. 2100111. MIL

FJASON P.Y.1.1. TOMB 0011. OM ad.. 11 Y. ceN. metal
call. OmIllesor 0311. in I.I. trmalenams 10.7 Yoe,
1**W umalarmer sad Maur Malus. (bolt aed

mnabot tima Iwo IAN.. 114. Omaphibi 56
?WTI ma Jame islIce Mal eta 4 moves M16
Iltb ma Jame claim. PIFFs. 16. Wm.

2.54/3 I. 1/
tam ... 1.
40123 a 146rov. 6.-
10tso - 31 Mlle a mg l0.al4671704 4
TOLL art DOMMDM:1711 EMC711trill orW

61+ 1111/100

12 4 I/ Yap. 419: 2 la. 11/3: 4 a . 17111: 4.3si.nr,
MAU= TIA1117011.11111 Taoyast 10p00
Mr aurae m2.644 12. II.. ]6'4;1..171:4 4.4114
Clasper elfv014 bye AJOIMUJI, 4 S. eel I a., lye

CORDZURRI. Inert. .0.11 aebt TA .1.. it6
inv. pi. .1 saki. Da.. 114. 10upf 1. We pl. Mae OIL
7Maler MO 001 as AO WC 94., tr.; .14. 14; .1

et; 1:1.000 v., 1/21; 0.1 W3, taw e
4101 WA. 1.000 . 14.

CORM. 116 . 1 14 te Al mid 94.
ULTRA 11108 00100111141114. le% a M. to AM Pf.. U-:
1101mlars teat/ . It

701111AROR 1 s 1 1/17 I 1121. 54 47 PC. 141. 0180
11 20 pi 51110 pt. 119; p. 6.00. v,
TREMISRL Demak. In. Su. Id M. RR; leo p1 Ise pr,
V& 20 pl.. 125 300 pl.. 704 M . rhotts. 1,- ca.

NEW ELECTROLVTIOS. FAMOUS MAKES
191101A11 117101.11

lase 0. . 114.36 ire
2c 00 V. .

4/410 0. 11114113 -
1.410
ben. 6.6.111..
114% v. 4  PIP% v.
10/3.1 r. AI- I a 1114311 4. -

II  144. V. as
11* 141140  54

Neap.
14500 
71,00 a,
115,270 v. 6

11.001441
 14/130 1-

TJa3b4M

NSW LIM war VALVES isda nu...«
1R4 MAO 1 ICAu, ERYII
IRS 031716 33%30 1 11 MAI

EMI HAIM I
114 02 93ytu

i 11151.3 111112* /
NM 141711 1 11.41 1 It'll 1
314 ' 4037 input 1 711
004 Mau Oral MOM 1
III 1114 7: 41..) S. versa 12/.
014 1 EU 7 11110J 6 1110, II/
4310 12A4 ed ws:Lso 2, PC1.13
NM 7/ I2A77 1 '111'1X0.12 PEN14
411114 11317
4115(4 1 12351 1MII 11 6 1.100
414 0 11506 6 EV'. 4 r % tt 1
4111 I '155101 01.M0 10 'IN
45401` 121/ 41n4 14' 60.*1
Wag 11377 Ere 6. 1:111.41
tae i 9010 61..." 6 ('1x41
0.310 1154 111,11 1 1.141
41507 ao 101 5134 101 UL41 1

41(7t1 A07 o 17.0 ' 1741 6
/Ica: B 41 1' Rai 111 16

RADIO COMPONENT SPECIALISTS
POSTAL SERY/CE I -.0vER 32 PRE!. C.O.D. I A (EXPOR C.W.O. POSTE/CAA.) Wed. I p.m.

43 HOUR MAIL ORDER

337 WHITEHORSE RD.
WEST CROYDON

THO. ISIS. Buses 133 or MI
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PRINCIPLES

OF TRANSISTOR

CIRCUITS

by S. W. Amos B.SC. (HONS.)

A.M.I.E.E.

TRANSISTOR

A.F. AMPLIFIERS
by D. U. Jones, ist.sc.. .

and R. A. Hilboume,

Published for
"Wireless World" by

ILIFFE & SONS LIMITED,

The complete

introduction

to the theory and

app:ications of f.m.

An introduction

to the design of

transistorised

equipment

from leading booksellers

Published for
WIRELESS WORLD by
ILIFFE & SONS LTD., DORSET HOUSE, STAMFORD STREET, LONDON, S.E.I

U

U

I
U

UI
I

Introduction to the design of amplifiers,
receivers and other circuits
Assuming no previous knowledge of the subject, 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

Deals systematically with the design of
transistor audio -frequency amplifiers
Gives the circuitry and design details of a versatile range of amplifiers,
including both those for high-fidelity reproduction and for public address
systems with undistorted outputs up to 20 watts. It will be essential to
engineers 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. 152 pp. 94 diagrams

from leading booksellers

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

Principles of

FREQUENCY MODULATION
By B. S. Comics.

Gives in concise form and logical sequence a com-
prehensive account of the fundamentals of f.m. and
its applications in radio transmitters and receivers,
and radar. Invaluable to students, radio engineers
and radio amateurs.

21s net by post 21s 10d

Principles of

TRANSISTOR CIRCUITS
By S. W. Amos, B.Sc.(HONS.), A.M.I.E.E.

This book, by a member of the Engineering Depart-
ment of the BBC, is intended as an introduction to
the design of amplifiers, receivers and other circuits

students andusing transistors, for designers,

amateur constructors.

21s net by post 21s Ild

Pral, et

Frequency Modulation

Priscples ti

TRANSISTOR

CIRCUITS
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BENEFIT FROM WHOLESALE BUYING! GET EQUIPMENT THAT'S IN TIP-TOP
CONDITION. GET IT FROM IRONGATE - ENGLAND'S LEADING EQUIPMENT WHOLESALERS

HEAVY
20

DUTY
AMP. L.T. SUPPLY UNIT

.6

.

si 0. 0_

- -. -111115141- by

Normal tat we, (100 ILT.C.

(tunnel oduiperient ler Electronic eniiiniser-
ins. rnearch laboratories. schools. Ideal for
battery charging etc. Guaranteed for 20 amps.
Output: D.C. Varosble up to 20 amps. and

24V or tricklecharge 1231350(700
ampere hours.

Input: A.C. 100/260 volts 4S/6S cycles
Sigel 14.24 r 31in high.
In attractive Grey Cabinet

s-Warelioule £22-10-0
(c,,,. Map. and mitre. loaned tor 101- NNW/.

G.E.C.
L.T. SUPPLY

. UNIT-.
Or TI.. Ti 94 r. it.r` W ,,-.:::,..:::

.4t A .'
I I  0 tiro add la orytiael

W
at <dam

C. r 113.10.0
Carr. 1/0

FA°P10-1.133 TELEPHONES
"F" Type

IN ATTRACTIVE
CASE

The bast portable
telephone ever
nude. With a range
of up to
Snalesis
Idol for

FACTORIES. UILDING SITES.
FARMS. CIVIL ENGINEERING
PROJECTS. OUTSIDE BROAD-
CAST UNITS AND OFFICES.
2 perfect mu in individual carrying
Met. complete with long lino
batteries. bells. magneto and
100ft. telephone cable.
17.10.0 Per pair. Carr. 9,6
TELE "F" HIGH POWER as etrove, but
complete with amploRer. 1.11/10/. each.

Carr. 12/6
Co3 STRANDED TELEPHONE CAIILE,
New Mil. Drum 111O-. Carr. ITC
ENGLAND'S LARGEST STOCKS OF

TELEPHONE EQUIPMENT

-I_ - -
1

014 , -

r......
,

ROTARY CONVERTORS. 12 v. D.C.
Input. 2)0 volts A.C. ISO watts. SO cycles
output. Housed In wooden case and fitted
with voltage control slider resistance.
Peach. pugs and A.C. mains voltage output
check meter. Supplied in perfect coadition,
individually tested. 0/19/4 each. P. I P. IQ-.

BRILLIANT CONDITION EX-GOV'T
WAVEMETERS
Teta 14e Traidraldert
bet. IUT 04.1.
twitUsaaly varlabi rt. al..
abetted. dried ISO 14 VT.
W/11. a17 frib4h14411 dun

at -allure nailing..
IttOMPUKATIN0
I mad aneeer. with

R191 wave.
genitive Cominete
with spars Ni es
5.4 ,e -aril lead

3-19-6

VARIAC TRANSFORMERS
Brand New

.II Super
OUTPUT (2KVA) Completely Vanable 0 to

270 von.. 9 snips.
INPUT 230 Volts. 50/60--
A SHROUDED FULLY VARIABLE TRANSFORMER

FOR BENCH OR PANEL MOUNTING.
SIZE: -Approximately inches Cube.
WEIGHT:-Appronmately 30 lb.
PRICE: RIDICULOUS. ONLY 115.0.0

Plus 12/6 carr., supplied and bowed new.

CONSTANT VOLTAGE TRAIMPOENEEI
7I-KVA 1110,1110 COLL

wiabilisal misses vintage 10 the rates NOW 
Plaiiteri tappings The aolocictliiinput nNtap Is
raiment with I I s. at all hada I to aura ama
CUM lami supply welted*  'parries over tea nap

II% I. -12%.
 Preuesssey soespeetated 45.$43 sad He eia
 Mealiest neon orvekine.
 (an be rad as a raelabk Warfarin*:
 Ceseell. Camped., with spans and ifterwilaw

bank id  Instate 44 %be *man e.01 toy goy
 A.C. Nebo elabl/uar.

AUTO TRANSFORMERS
3 KVA Air Cooled (100°;. under -rated)
GUARANTEED 230/250 wad. 12 amps.
II KVA 10S/120 upped. 28.5 amp.
Made by well-known manufacturer and
housed In strong metal case. Weight: 2 cwt.
Brand new, in original maker's rasa.
PRICE 115.0.0 Carr, 23/-

ge R.OBATI4
Maas Realtors
Fed clime fie -.
itronst crania,
onogued ter it
Valve 1111/170T
44111170T. 14111A7
UT.
14040. I4116 -UT, 85/-
101.701% 14540. P. P. r
2a/11M12, 141I70T. 1:12414 alse 10 I Ills.
Weigle Mk lined M. Cesepeasists seam (hr..
/Ammo.  mitthom. m.1 ter seem& Ms
rimesaeldi Ye melee Swear. 0y lee use .

ONE MILLION YARDS!!
SChEENED WIRE FLEX

Is. Immediate taitrery prised ler
Way ded.
Iseeiatisueei two braided II' fi .11 4'

rowlred 024 4 .a. rosm i'. 4er 4
('.1 -in birwsiwil. 111,141.1 n..1.6... ,
embalmer alicropluew Wads pat-""
up "Leads tie ei

%RAND Eld-Oil KKKKK 'e IIERIA.
Itualleos Order We sil ARIL ,-. ad. ler rai.
r r Y. INN ANIal /26 OW- Pat.

TRUVOX.t ;LOUD HAILERS
cowesure wine ..............

t:.-- ftwys MielleIP~-.
s,., -

....- For public addrao
Iron. boats.ore etc..
somilar to Polk' Type

' , -iiv - . .. ex-M.M. Forms. Simply L 1,, .,-;. connect to p 6!12-volt.
iii \.;: ,. car battery and us*.

:f r.) ryAZic- AemseIogly paraful.
Why pay (2  day hire1- i charge ler amplofitars.
Buy this complete unit.

°MY 117.14.6

III
by return.

UN4. TWIN SPEAKER IT
COMPUTE III 14 4.

EX -GOVT. PULIC ADDRESS SYSTEM
Campion* with amplifier unit. 4 spoken.
microphone, hodphomn and ell spares
packed in wooden Mee 6 or 12 volt D.C.
kindling opacity II wens. Idol for can,
boats, factories. etc. 115.11.0 Carr. 30/-.

AERIAL
MASTS

TYPE 50 MK II

36ft. HIGH
Kit. csimpriaw- Vila. Ale
Teenier Meal eankre as Ma
leageta, lep-seethas esd bele
Plabstai Oliy awl rearea.
TOO We- perdkaim
sorrily mearaw 11.411
kw a Irediee et to east
These e4d II - laden.
WO wooden <wryly earn
Tie MAST S pestle,.
Indy Wmedlable le

kw 7... I..reads
r.e....i T.Y. leeliII, 001111CNCALI

she boa sear ether awe
Roan let beawakes see

NePON1 17111er iteclasie.

88.10.0 only 113;
U.S.A. Typo aft. TELECOM. AERIAL
MAST. (7 sectIons. Vt. Dn. x 2fin. guys.
etc.). This entirely complete set in carrying
as in On.. Carr. 174. Or 2 Nu her OS.
Carr. *ors. &Meth Manufacture only.
ARMY TYPE 324t. MASTS manila, to above
inot 10 in. strew -swoons. tuitable for
permanent lightweight installation. Kit on
wiwg, Lac 41/10/.. Carnage 12/6.

VERY SPECIAL OFFER -
EXPORT ONLY

Just released by the Ministry of Supply,
"IS" SITS. Manufactured by E. K. Col..
Walk's Talkie and A.F.V -3000 available.
'12" SETS ALSO -S00 only.

INTERS -120 Creed 76 for in. -
mediate disposal. &WIWI*. Ore invited for
Sulk supply el redAcong low pers.

MICRO SWITCHES
BURGESS
WWII) 11114

111:11411112 SIMMS
/1111. 4 IS. WI& BOOT)
t 01111VIKSAL CONTACT

AN. M. SCAM
Camps.* Mu tease/NYAl.AI

Aatpeie. .5...
TV- pi DEG. tar esmier t2.5 pee 100

r-- THE IRONGATE (M.O.) CO. Dept (WW1)
2/4 IRONGATE WHARF ROAD, PRAED STREET, LONDON, W.2 AD

723P130
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UNIVERSAL AVOMETER MODEL

D.C. A.C. D.C. A.C.
VOLTS VOLTS Current Current
ISO my. 7.5 IS ma 75 me.
)00 rnv. IS 30 nu 150 ma.
I S v. 75 v. ISO ma. 750 TO

+. ISO v. 300 ma. 1.5 amp
15 v. )00 1.5 amp. 7.5 AMP
20 v. 600 v. 3 amp. IS amp
ISO v. 750 v. IS amp Resits -
300 v. 1.500 r. )0 amp_ Ince
750 r, 1.000(2
1.500 v. 1000011

Supplied reconditioned as new. with
internal battery. instrucoons and
Ned, C11,19/6 each. PP. 1'6.

11

FIELD TELEPHONES TYPE F. Generator
bell ringing Supplied complete with bat-
teries, leafy totted. and complete with
wooden carrying case 59.3 each. P,P 316

24 AMP. VARIAC TRANSFORMERS. 210 .
input. Variable output 185-250 volts or 185.250
volts input. 230 volts Out (12 10,. each P. P 10/.

MUIRHEAD PRECISION STUD
SWITCHES. 4 bank, a pole. 34 positions
New boiled, 17/6 each. PP. I.3

AR SO. lag 1.F. Tranalormrs 3 6 PP

2 v. SAM. ACCUMULATORS. Lead Acad.
in fled. 12 for 21/-. PP. 4,6.

E.M 1. POTTED MIC. INPUT TRANSFOR-
MERS. High quality. 50 I ratio. 4/6 each.
'la 9d

LEACH 12 VOLT AERIAL CHANGE-
OVER RELAYS. Double pole. 7/6 each. PIP. 9d.
AMERICAN H.T. BATTERIES. Tapped
90 v_ 611 ., 45 v 221 . New 5/. each. P/P.

 RANGE SUS -STANDARD D.C. AM-
METERS. Ranges. I.5 3. 7. IS. )0. 60. 300
and 450 amps Bon, mirror scale. Meter
housed in polished teak case. Supplied
complete with all shunts and leather carrying
case CH each P'P 7,6.

1,000 WATT MAINS ISOLATION TRANS-
FORMERS. 2)0 to 230 rolts. Heavy duty. es
Admiralty. New boated. 65 each. PP. 10;..
750 WATT AUTO TRANSFORMERS.
Tapped Irons 110 to 230 volts. Fine heavy duty
type. 69'4 each. P P. 51,

DEAF -AID EAR -PIECES.
4/6/ 1.000 ohm imp 7,6. P.P

350 ohm imp
6c1

R.C.A. PLATE TRANSFORMERS. Input
202/1.50 volts SO cycles. Output 2 000 I 500;0
1.500,-2.000 volts 500 w a Supplied brand
new in transit cues. C 10'- each PP 10 .

(RADIO) LIMITED
Phone GERRARD 8204/9155
Cables SM1THE X CESQUARE

3-34 LISLE STREET, LONDON, W C2

WESTON

R.I155 RECEIVERS MODEL B. Perfect
working order. fully tested. 019;6 each.
PP. 7/6. Combined power peck and output
stage. BS/. stra.

AR -0111 WAVE CHANGE SWITCH ASSEM-
BLY. Brand new with Sc 176 each
P.P. 3,6.
8.1155 N TYPE DRIVES. Improved geared
version new 11 6 each P.P 1'6

POST OFFICE TELEPHONE HAND.
SETS. Std type new boned. 12,6 each. PIP.
II6

MODEL 7 7 2 TESTMETER

METER BARGAINS
4 mernweep D.0 MS OW ist
2$ nakenseap n.0 WC proL is1 nu.
36416 eureoee1p k.C. I.C. awl rd.
OS erraip U.C. NIC

ma -r D.0 YC.OrN 1110
661. aarrammaraClatt. ni '114n

salt nop D.C. 11X. 666 116.
I millomw D.C. S.C. 16m6
I 01116ry. D.C. IC 66.6 rd Nab
I /Yves. Of.. MC.. 06.6 q
PM Mime Ell S.C. Nee eil
SI am MC. MC. 114. tit flIn.
13 ed D.C. Oka* id .

110 WM DC. VV. Ow* rat sir vii
gee vela 41.0 la I awe 14. 111a.
WO vela AC. NC wri. Ikea rd. The
/00 vett A.0 Y 1. near or :3W

El)
613
796

ease
6

P26
76 -
to -
8P 8

:1lot
92 6
P6 -
PE
Its

CR.100 SPARES KIT. Con,als IS ralves.
resistors. pots. condenser,. output . etc
All brand new. NA. PiP

DYNAMO EXPLODES UNITS. For deto-
nating explosive charges. Hand aaaaaa toe opera.
ion. Brand flaw 2946 each. P.P 3 6 Hide leather

CIS*, 194 extra.

MARCONI TF.421 BM VALVE VOLT-
METERS. 5 'angel A.0 and D C. I.S. S.
15, 50 and ISO volt, Operation 200'250 veto

A.0 Supplied brand new complete with
Internal HF Probe. (17;10 - each PIP ICP

EX -ADMIRALTY 12 VOLT D.C. MOBILE
AMPLIFIERS. Std mit or grans input.
Pusn pull 10 watt output matched to 3 or
onma. Good working order (1 .18 6 oath P/P.
6 6

G.E.C. SELECTEST MULTI -RANGE
TESTM ETERS

D.C. A.C. 0.C. A.C.
Volts. Volts. Curren? Current
150 tor. 7.5 15 ma 75 ma
MO my. 15 r, )0 ma 150 nu,
1.5 ki. 73 v. ISO ms 750 ma
3 r. ISO .. 300 ma 1 5 amp
15 v. 300 v. 1 S amp 7.S amp
)0 600 v. 3 .110,1) IS amp.
ISO 730 v. IS amp Rasoitant
303 w. 1.500 r 30 amp. I K ohm
750 r. 10 K ohm
1.500 
Incorporated OWIrlOad trip and spec.ai
sales, intriocking twitches Supplied
in perteict condition with leads and battery
at 0'I01 - each. PP. 3;6

A.C. VOLTS 0.0
2 5 v. CURRENT
10 v. 100 micros
50+ 1 ma
ISO v. 10 ma.
1.000 r. 50 ma
D.C.VOLTS ICIO ma.
2.5 v. 500 ma.
10 v. OUTPUT
50 v. METER
250 v.
1.000 v.

Supplied in perfect work,nt order complete
withInternal b

A C CUR.
RENT
500 ma.
lamp
5 amp
RESIST.
ANCE
100 ohms
1,000 ohms
100k. ohms
10 inegohms

MARCONI TF-373 IMPEDANCE
B RIDGE. Reconditioned to matr's pelt.
Acation 1000 c s Ranges 100 henry: 100
mkt 1 inegohow ICO Q 200 250 volts
A.0 operation EIS uth.

CRYSTAL MICROPHONE INSERTS. 4 6
P P 60

MARCONI STANDARO SIGNAL GEN-
E RATOR TF.144G 85 Kc to 2.5 Mc s
Output 1 rwcr0+01( to I volt. 200,350 volts
A.C.operation Reconditioned to maker's
specification. OS each

AVO METER MODEL 7 MULTIPLIER
attends 1.000 volt range to 4,000 volt. New
6 each. P'P 1,-.

FURZEHILL BEAT FREQUENCY AUD-
IO OSCILLATORS. Frequency range
3.10.000 c.c.s. Output 10 or 600 ohms.
Separate SO c check. Sat taro control
200350 volt A.C.operation Supplied in
perfect working order 69 111111 each P,P
100,

CV.N7 1 IN. CR. TUBES. 4 volt heater suitable
for 'scope new 19 6 each P/P 1,6

230 VOLT A.C. MOTORS. ideal for I6+1 or
blower 154 each P;P 1 3

R.1284 V.H.F. COMMUNICATION RE-
CEIVERS. 500 to 3.000 ma a. Pertect condition
with handbook C2.5. PP 10 -

MARCONI TF.3129 Q ' METERS'
Range 0 to 500 Q frequency 50 kc s to
50 raw s. Re -conditioned to maker'; spui.
lication. 200.250 volts A C operation.
(65 each

GRESHAM POTTED LT. TRANSFOR
HERS. 2)0 volts input Secondary tapped 70.
75 and BO volt; 4 amps New bowed. 42/6 each.
PP 3;6.
FERRANTI FILAMENT TRANSFORMERS.
Two trawl. both 200:750 volt input Type 1

6.3 volt CT S.6 amp.. 6.3 volt CT. 4.6 amp.
6.2 rolt CT. 1 amp 19 6 Type 2: 6.3 volt CT,
3.3 amp. 6.3 volt CT I amp.. 6.3 volt CT. .9
amp 6.3 wilt CT .6 amp IS/11. P/P. 2/... both
(verb&

BC 221 HETERODYNE

FREQUENCY METERS
126 keg to 20 MI

Complete with all valves, -
crystal, headset and in-
struction book, but less
calibration charts. 1000,
conchtion.

SPECIAL
PRICE £14-10-0

Carrier, 74 Satre
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UNREPEATABLE OFFER
DUE TO LARGE PURCHASE

FROM GOVERNMENT

COSSOR 339
DOUBLE BEAM
OSCILLC SCOPES

PERFECT WORKING CONDITION

ONLY AE1 5 EACH

Carrel 113/- mtra

MARCONI TYPE TF-)40 OUTPUT
POWER METERS. Meter calibratoon 50
MW,I7DB F 5 D Meter multipliers. 0.1-1
10-100 Impedance values, 15-30-40-50-60
80100-125-150-100 ohms. Impedance multi
Pliers. 0.1.1.10.100. Perfect condition
(11/19/6 4140 7,6 carriage

SURPLUS HEADPHONES. R.C.A.chemist
padded. moving toil. fitted tack plug. 19'6 pc
P/P. 16.AMERICAN HS 30 super tight weight
50 ohms. IS:- pr. PIP. 1:6. 4,000 ohms hint duty
12114 PIP. 1;6.

DON MK. V FIELD TELEPHONES.
Ideal for all inter -communication. Buster
calling. Supplied fully tested complete w.th
batteries and instructions N.6 each P P
3'6 each.

PARMIKO TABLE TOP TRANSFORMERS
nput 230 volt. Output 620 550 375 0 375 55.0

410 volts 250 rn a. Also 1-5 volt 3 amp windings
Size 62 a 62  Sjon New. boxed at 45 - each

24 VOLT ROTARY CONVERTERS. Mtn;
24 toll D.C. Output 130 volts A C. SO CyClee
100 watts. Housed on metal cue with inlet
Outlet Plugs. Brand new, 91 6 each P P 7'6

VORTEXION PO AMPLIFIERS
Operation from 103 250 volts A.C. or 11

volts D C Separate inputs for microphone
or gram. Pushoull 10 watt output matched
to 7.5 15. 250 or SOO ohms Incorporate
volume control and full twitch tone control
Not brand new but good working order.
10 guineas each. P,P 6r-.

PORTABLE PRECISION

VOLTIMETERS
Brand new and booed instruments
by famous manufacturer Housed in
polosned teak rase. Moving iron
movement reeding A C or D.0
volts on 2 ranges 0.160 v and 0.310 v
Bin. mirror scale. Accuracy within
2%. Supplied at a :racoon 01 original
cost. Only LS 154 each P P 6.

CRYSTAL CAL ORATORS NO 10.

Range 500 Kr 's to 30 Mria Compact me
7  72 ion. Ultimo 2414, IRS and CV186
valves and SOO K Is I Supplied in
perfect condition with instructions, hand
book S9,4 each P P 316

MARCONI TF1I48 UNIVERSAL 1MPE
DANCE BRIDGES. Ranges Ipl.Ipa mid luhlh
.10-10 megohm. 200.150 v. A.C.Perfect as new
GS each.

PARMEKO TRANSFORMER. Input 230 volts
Output 350,0 350 volts ISO me 6 3 volts I 5 amp
S volts 4 amp New. boxed, 3216 each P,P 2,6.

PHOTO VOLTAGE AMPLIFIERS. These
specie! onstrurnents incorporate a I microamp
mirror galvanometer and a double selenium
photo -electric cell Housed in aluminium rase
complete with 11 volt lamp and housing. Brand
new £9,1916 each. Et. 70.

MINE DETECTORS No 4a
Complete equipment comprises Search Head,
Amplolim Headset, Control Box: Telescopic
Rods for Search Head, Search Head Toot Unit
and Test Depth PI and Haversack.
Operation is Rom a standard 60 v 15 combined
dry b The unit will detect lerrous or non.
lerrous metals to a depth of 24in Loving mammon,
signal but can be used at eeeeeee depths giving lower
output Ideal ler racing underground pipes or cables
and any hidden metallic obtects
Complete equipment supplied brand new in original
transit can complete with circuit and operating
in -,ruction,.

P CE

99'6 EACH

Carriage 10 6

MARCONI TF-SIT SIG-
NAL GENERATORS.
10.11 Mc,s., 33-S1 Mc s:
150.300 licit 200(250 volts
operation. 65i each for

only.

6 VOLT VIBRATOR
PACKS. Output 120
volt.. 30 m a. Fully
smoothed New, boxed
11/6 each. PIP. 1/..

POTTED TRANSFOR-
MER* Primary 230 volts.
Secondary 35013100'3101
350 volt 220 'Ma. 6 3
volts 11 amp, S volts
3 amps. 454 each. P,P.
7, --

HOOVER ROTARY
TRANSFORMERS. Min-
,sto, trot 11 volt DC.
snout Output 310 volts
30 vi a New boxed Ilia
each P P I ).

.7 VOLT ROTARY CONVERTERS.
Input 12 volt D C Output 1)0 volt A C.
ISO watts. 50 cycles Housed in wooden
Me and fitted wrath voltage control slider
resistance twitch plugs and A C mains
voltage output check melts, Supo'oed
in perfect condition fully tested. it 19 6
ern P P 10,-

MARCONI TF410c VIDEO OSCILLATORS.
Ranges 20 cis -30000 cat 30 K- a. 5 Mc,s Variable
attenuator 200150 v A C. 00.
AVO POWER PACKS. 230 mitt input.
Output 672 volts, 6 m a and I S volts 150 rn a
Fully smoothed New boxed 11'6 etch P,P 2,6.

FIELD TELEPHONES TYPE L Genera or
bell ringing, right and ty portable Sup-
plied complete with brie.," Fully tested
As new. S9 6 eath P P 3,.

POST OFFICE /UMPER LEADS. 41t
Pitted with two aid quit plugs. - each PIP. Ed.
Standard 'ack 61><Y11(1 Ed. each

SOUND POWERED TELEPHONE HAND-
SETS. No batteries reOuved to use Near for
intercom New tome! IS each P,P 1 6

BATTERY CHARGING OR MODEL
RECTIFIERS AND TRANSFORMERS.
Rectifier. All lull wave and bridged 11,18
volt 15 amp.. 4 3: 12 18 volt 15 amp MI;
11.18 volt 4 amp. FE; 12 18 volt 6 amp
I8/6: 24130 volt I amp 12/6: 24.30 volt 4 amp.
2116; 24130 volt 15 amp. 62'6.
Transformers. All primaries tapped 200150
volts 3 5.  or 17 volt I snip 7 S. 9 or
17 volt 7 amp 14.3: 3 5 9 or 17 volt e amp
16 6: 9 or 17 volt 6 amp. U-: 3, 4. S. 6. B.
10 12. 15, 18. 20, 24 or )0 volt 1 amp. 111/6.
Plate add postage

EDDYSTONE MAINS POWER PACKS.
200,150 volts input Output 175 volts 60 rn a.
and 17 volts 2 5 amp Double choke snd
rood smoothed. 5Z4 rectifier. Supplied
new and unused only 22 6 each P,P 3.6

ROTARY TRANSFORMERS. Tree model
ither 6 or 12 volt input D C Output 250 volt

ED m a. 22 6 each P P 2 6

SPECIAL OFFER OF P.V.C. RECORD-
ING TAPE. Brand new. tiomd on 7,
Un..erul spools 600ft. std 11 ; 120011 ltd
11,6; 1800h long play. 30 P P I -

NEW R.C.A.
EXTENSION

LOUDSPEAKERS
r mounted in

attritive black crackle cue to match AR138
Receivers. etc

. 3 ohm Quality

4S1- each. Pill. 3,6.

0 (RADIO) LIMITED
Phone GERRARD 8204/9155
Cables SMITHEX LESQUARE

i:34 LISLE STREET, LONDON, W.C.2
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DEPENDABLE RADIO
SUPPLIES LTD.

1211 TOTTENHAM STREET, LONDON, W.I.
(7 minutes Good:* Serest Station Opp. Heels to Tottenham Court Rood)

Phone LANgham 7391/2. Hours of Business 9-6.
Callers welcome. Terms: Cosh with order or C.O.D.

POST OFFICE
RELAYS

TYPE 3,000
BUILT UP TO YOUR

REQUIREMENTS

Type 400 also relloble

COMPONENT PARTS ALL PLATED
Yoko, L. each Top Plate.. 3d. each. Fixing Screws (seItA
Armatures. Ed each Bottom Platte. Id. inso1aton). Id. sack.
Adiustable. 11 each each. Buffer Sloths. 6d.Spindles

I  each Armatures Scruen each.
ad,ustable, 4d. each.

BUILD UPS CONTACTS COIL VALUES
Silver Platonurn Single Twin

11) 4 - Up to 100 Ohms 3/- Si -
2: CIO 114 I- 4-
3. CIO 116 11J-
4. CIO 4/6 16/- .. .. 5.000 .. 4/6 8/6
E. C/0 6/6 24/- .. 10.000 ,. 91- 1416
S. C/0 . .. 11/6 IV- .. .. 20.000 .. 141- 17/6
Othw build ups to Drell.: all
types of relays built to your
specification Slugued cella extra.

SIEMEN'S HIGH SPEED C/O RELAYS
250- 250 ohm Twin Cools 6/6 1.001+ I.000 ohm Twin Coils 10/6
950 t 850 .. .. .. 9/6 1.700+ 1.700 .. . .. 17/6

G.E.C. MINIATURE SEALED RELAYS
He. Ohms. Build Upe Voleart Price

Z.5)0032 180 4C 11 ID 2
Z.5)0005 2 2C 1.3 11
2.5/0006 40 1C 4 IS
7.5300041 670 1C 14 19
2.530010 40 1C 2K 4 17
7.530011 190 2C 2K 12 II 2
Z 5)0014 2 IC I.) II
Z.530015 40 IC 6 II
Z.5)(4111 180 IC 12 It
Z.5)0018 2,500 IC 48 El 1
2.530019 2 2C 2K I 3 IS
2.530020 2 SC 1.3 14
Z.5300212 1 M 1.1 12
Z.530021 2 213 211 I.) 12
2.530724 40 1/1 6 12
Z.5)0015
Z.5)0027

40
180

MB
2M

6
12

12
17

Z 5)002.9 180 10.1 12 17
Z.530031 470 10.8 24 17

S.T.C. MINIATURE SEALED RELAY
4184GD 700 1C 24 111 d

114 Post I Packing on all rlay3 Tend for hits
ROTARY

TRANSFORMERS
D1....-, ea stock. Quotations o
POI.tat,on

.111
M.T. 31

Input I I S

H.T. 12
flout 11.5 r.

Output 250
at 125 rnA.

Ompet 490
at 45 ..A.

AS SUPPLIED TO GOVERNMENT DEPARTMENTS
AND LEADING MANUFACTURERS. NEW AND BOXED.

ROTARY
TRANSFORMERS

Made by DELCO
TYPE 1 174. P P 314.
TYPE 2, 7716. P & P 316.
Type I. Dual roltay 12 or
14 input 245 n.. 120 n*A.
output. 500 r. 16 mA out-
put
Type 2. 12 v. input 2.75y.
110 fnA output. 500 e.. 50
mA output.
Both 1741 Neal output
MAIN IN 0.1.4

OTHER DYNAMOTOR$ IN STOCK, SEND FOR LIST

TAO. .CATROLIRAE" 1111001101 /TM. I lad.. 2 IV. MN., 7.41
0.314a7. 4 IV, Nal.. 1/. neat OMNI. $1r. wt.. 7/6 east. 0.10- a IS . MN,
IRO lee& kV. mite- 6/ sada 0.1,0.. 7 IV. Om.. 7,e ewe. osur .

47. 011. e 0016. is Ir. 0.0010442...  Iv. ettg.
51- Gs*. a IV. Mu. 4/11 my 0.WIyP' I 92..16., N. men 00020
FJP__ 3 SY 11.. 4/- ,. elgo,i..5.6 Or. My- 4/5 was 5.6070P.. Ts sT
fs ewe. +Mbar.. IA ItV. µme& 0.051)0.. 3 17. 4,16 me/
Al No nen w lehalu 41141 sad aseestlot.
B LOCS PAPA TITUS, 0.001 aft. 13.000 V P.E.. 100 amp.. netlaNte .5
Rums per amead. lee 141  9 -letts. rwmale wad.. we ...a. 3:- ass °ad
N .t/./I t. remote (peat. dm* II 12) ate.. 30i. each. 15..5
IOW& 1.300 Mtg.. IN- Nark 5.5 pool.I tan.. 1.20n v. env . 1 Le ern 4 .

INN v. elf . 611 dada. 4 Ml.. 000 aa4 100.. vIN emu 4 sofa.. 1 , 66
Ma. t obt. 1 kV. Mtg., 1/1 ewe.
201. AULIALL 11.tartly garsleal Meal Wm. fear IN. 2411. dl. awl Lahr at
ass It. W. it... an sits "BOW te the pearl. Neel foot egeOopa. aa
Jen Noe. 81411W.. err. 41.
POWER 01791 100110 0. &Ct. 14064. IN v.. al 3 Nape. er 19.. take at 3 m.r.
esels Tinton' soon. *wooed 655.1 hod. at.. TI. 1012 reek 131164-. taw ,t
IN001111.11 ORM. Per Wahem pew supply. Mears. 7/1. IA* 5,1,Alned 1. Ike
/Y. Imo MY Photo.)
ITZEi IA= 111/55.1ard typo 51 45001 In. 191e. 114. 10/ poet. KilO
starlanl type 311 lean. 01. sans TN
ILI1LAT 10113 145 10 1SW taw 115/50 50.1 5 medlars to operate lase rd."
In sal eamet tma.   4  sae.. orb. 3/ peel
erisurrrore BRIDOI in MmetiA0 at is metre tom pthasonaMer 71.0 tai s

mud .5.14-5. 0.10, otos Rums 0.110. Na 14  7a  301- 
17 DL1V11 0117. Neg. 100.134 mein vaivee 0. 4.304C11/ 1. C71071; I. CT N..,
0100 as.. Moe 31115 teal.. I alee means demo amid C.O. sortlell. Na oaff 11110

nark Broad tee in wawa:. ~MIL No .bas.. 55c 0550 0 041,5515 "55 155 5°b'
11.4
VAJ.V1IL 4170.88: 41P11, 31/6: VIII. 11-. 011048.161-. C773. Le. C71111.
116 Pin 10-. V5,15. V1110.men All valves .n env based.

I.T. 71A111203131121. Passed typo. INNIted S Mad paelle awl
very 020111f1.110.4 y rated I I I IS Impel. 3 G.T...m taped .m14 v. at 2a.
+wpm. mac (11 120 v. Ispe4.11 v. C.T.. sad 3 a.. sad 4 3.. at 3 a. mare*

I0)

dada 1115 Ia. v. lame. 1 +LE nelw M 3 a.. sad 4.1 v. GT.. ta meow.
ises\ IN 130 v. lapel, 11 v. 04 td sad 1 v. al 1 n. Me *sob. (01930v. NNW.

3 v. et 3  CT., 1, 4.3 v. 1 n. 88/8 men NA Nero traaMonmare an Y. pd
be". Memo lertede yy. 3t1 mtch.1
Limon correaroas . will the 0204 NM. 113 4774 Ic'.. vase01T82.
U PI". 5151155.1 Salim d0..., BIB cloy 7.4.

PELTIll FAG. 3 . 4 W4.. NO .. 98, will,. P.P. III.

PLEASE INCLUDE POSTAGE ON GOODS

TERMS C.W.O. MI toed offered er staW.D. S.A.E foe 0,14Iiiries

W. KILLS
3-B TRULOCK ROAD, TOTTENHAM. N.I

Nowa : Tottenham 9111 & 93)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 Kc/s to 20 MO."

PRICE C16 -10-0d.

KENURE, HOLT ELECTRONICS LTD.

BOYN VALLEY ROAD, MAIDENHEAD

BERKSHIRE
Telephone Maidenhead 5331-2-3

I
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- .so. sunpLus STORES LTD.
LONDON'S GREATEST DEALERS IN RADIO AND ELECTRONIC EQUIPMENT
HEAVY DUTY SLIDING RESISTORS.
26 6 A. double tube slider Control
71 II 1-3 A. Completely enclosed single tube
slider control IS,-. 120(1 1.75-09 A.. complete:
If enclosed smile tube slider control 324.
1 25 (I 25 A. double tub* slider control 27,6-
0.4 (I 2S A., geared drive control 17E. 1.2 0
14 A., geared drive control 151-. 3 0 10 A.
12/6. 1.2 (I IS A. 1016. I f) 12 A. cc 11 cl

S A. 12/6. All smile tube slider control.
SI (I 0 A.. Axed 10/-. 605 0 2.8-0.4 A., Axed
101-. Carr. on all resistors 2/6.
HEAVY DUTY OHMITE RHEOSTATS.
2 II 7 A. IV-. 15 (12.24 A. IVA. 25 (1 075 A.
5/6. 350 (1 25 watt 3/6. 1,280 0.14 A. 4,4.
15 0 2 A. IP-. 513 0 0.6 0. 11/4. All types lin.
spindle. P.P. on all rheostats 2/..
G.E.C. XPELA1R. A.G. 200-240 toll 9m.
window fans. Brand new in maker's carton*.
(9/19,4. Carr. 4,',

H.T. TRANSFORMERS. Tapped
Pri. 110-250 v, Sec. 4S0-0-450 v. 106 M.A.
6 3 v. 7 A.. 6.3 v. I.S A , 5 v. 3 A. Potted type.
Brand new. 35/.. Carr. 5/-.
BRAND NEW TELEPHONE CABLE.
Type D) twin. 500 -yard drums. 35;-. Carr.
76

Also available brand now DJ single on 1/1 or
one mile drums. 00 twin on heavy wood drums.
Let us know your riplutrernents.
WESTINGHOUSE DOUBLE WOUND
STEP DOWN TRANSFORMERS. 2.50-
230-110 v -I10 v. Tropically rated at 400 watts.
Bus guaranteed to give 600 watt, Brand new.
CS 10;-. Carr. 74.
HEAVY DUTY AUTO TRANSFORMERS.
Tropically rated at S kVA Tapped 250 240,
230. 220. 120. 115, 110. 105 volts Completely
enclosed in metal case. Size 23  14 II inches
Weight approx 2 cwt, Brand new LIS. Ex
warehouse.

We have London's largest selection of
Auto Transforrmirs from 60 watts to
IS kVA. Available from stock. 1.t us
know your requirements.

ADMIRALTY INTEGRA-
TORS. Type AS91 Incorporat-
ing a very fine galvanometer
movement. coil 40 ohms Centre
zero to F.S.D.I mtcroamp Small
mirror one metre radius. A
very .8100 laboratory fury.
"flint. Guaranteed in perfect
condition. Ste. Carr. 4:-.

WHEATSTONE BRIDGE.
Built-in polished wood case sine
I4  71 a Enn with four stud
switch controls, and centre zero
2.5 M.A. galvanornetttr In
perfect condition. NA. Carr. 51-.

A.C. CHECK METERS. 200-250 v. 20 amp.
22 6. 10 amp 19,4 Carr 3/6. Reconditioned
and guaranteed.

SANGAMO SYNCHRONOUS
MOTORS. A.0 200-250 v I tn. di.., 7/6.
P P. 16 Attached to Gear Train Unit Con-
taining ore, 30 Gear Wheels. 10 -. P.P. 1/6.

VENNER EIGHT -DAY CLOCK -WORK
TIME SWITCHES. One make and one break
every 24 hours S amp. 230 volt switch con-
tact,. Complete with Key and MountIng
Bracket in perfect condition 29/6. P.P. 1/6.

R.C.A. M1CROAMMETERS. 0-200. Panel
mounting. Size. it s lin Scaled 0-1.000
ohms 0.10 v.. 0-S v . DIS 70-0-16 OS,
Brand new. 1E6. P.P. 2/. 0-500 Mn
panel mounting, scaled 0-500, 0-100. 0-100
Brand new. 4216. P.P. I',
SPECIAL OFFER OF B.A. SCREWS,
STEEL. 4 BA ill". CA.. IS gross 27/6. P.P. 3/-.
Or 2'6 per gross. Post free, 4 BA Fin. steel
C.S.. 20 gross cartons. 32/6. P.P. 3/-. Or SRI per
gross, post free. 2 BA brass lin. C.S., 5 gross
cartons IV, P.P. 2/-. 4 BA steel R.N.. Ilin.
5 trots cartons Ill-. P.P. 2:-. NUTS. BOLTS.
WASHERS. Special bargain offer. Si- carton
2. 4. 6 BA nut. bolts and washers.

SPECIAL OFFER
LATEST M.O.S. LT SUPPLY UNITS

THE CHEAPEST CHARGER ON THE
MARKET THAT GIVES THESE SPECI-

FICATIONS

S.T.C. BATTERY CHARGER
TYPE ZB 10234

A.G. to-

" out 100.
240volts
45-45c/s.
D . C .

output
24 volts

O am pa

at mar
ambient
t  ni
p  r a -
tura of
131° F.

b u t

t  d
`1115 in a x

output
el 20

amps. All components
Are rated by manufac-

rrrrrr at this current. The charger la fitted
with 20 amp. fuses on the D.C. output. 10 amts.
fuses on she A.0 input 2Ion. 0-20 M C D.C.
ammeter 014,01 full chargeitrickk charge
switch. Heavy duty output terminals and mains
neon indicator lamp. Behind control panel are
mounted full charge ballast and trickle charge
ristanCtf.
Thew units are designed to charge all 24 volt
lead -Hod battery combinations. That is two
12 volt or four 6 volt batter tea in series at a
20 amp. mac. rate. Can also be used for trickle

' charging 24 volt batteries at 125. 350 and 700
m a are ideal for the electronic industry.

laboratories. schools. etc.. as a general
purpose L.T.supply unit.
Supplied brand new at a fraction of maker's
price. Site: Ift. it lit 34in a lit Bin. Weight.
14110 122110/.. Ex. warehouse.

HUGE STOCKS OF LABORATORY
GLASS WARE. Flasks, beakrs. b
cylinders. measure,,, distilling tubes and
Sockets U and Y tutms Offered at a traction
of maker's price Callers only.

4\14.

AMERICAN
NAVY
SCANNERS
TYPE APSO Fred. 3
Centimetres. operate on
12.14 v. Contain geared motors, relay switch
equipment, heavy gear trains, etc. Supplied new
in original packing Claes at A Inaction of maker's
price. Wei& Cars. 10/..

r

HEAVY DUTY L.T. 'TRANSFORMERS.
All ratings Tropical and in cos/lett Condition. No.
I. Pri 200-240 v Sec 12 v. 40 a .completely en-
closed in metal case. 0,4 Carr. ei No. 1. Pm.
230 v. Sec. tapped 4-6-11 v . 200 a.. 1.11/10/-.
Carr. 7/6. No. 3. Pri. 200-250 v., Sec SO to.,
30 a.. LOW-. Can. 716. No. 4. Pr. 200.240 v.,
Set. SO v.. 20 a.. (4/101-. Carr. 716. No. 5.
Pm. 200-250 v.. Soc. tapped 28-29-30-31 v.,
21 a. 14/1716. Carr. 7/6. No. 6. Pri. 100-150
v.. Sec. two separate windings, tapped 15-1E-
17 v., 4 a.. 35/-. Carr. 4/, No. 7 Pm 220-240
v., Sec three separate windings. 6.5 50 a.,
6 st. CT. IS a.. 6 r. C.T. 2.5 a.. E4/11114. Carr.
74. No 8. Pri. 220-240 v.. Sec. 6.3 v. IS a.,
151-. P.P. 3/6. No. 9. Pri. 220-240 v., Sec.
four separate windings, S v. C.T. 4 a., S v.
CT. 4 a.. 5 v.. C T. 4 a.. 4 v. 4 a., Potted Type.
IV& P.P. 3/6. No. 10. Pri. 720-240 v., Sec.
three separate windings. 6.3 v. C.T. 4 a.. 6.3 v.
C.T. 4 a.. 4.3 v. 4 a., Potted Type. 294. P.P. 3(6.
No. II. Fri. 115-130 v., Sec. 5 v. 15 a.. IS kV.
losulation. 37/6. Carr. 51:. No. 12. Pri. 220-
240 Sec. 45 v. 2 a 174. P.P. 3/6. No. I).
M. 200.240Sec. tapped 9 -IS 4 a.. 2116.
P.P. 2)6. No. 14. Pm. 220-240 v., Sec. tapped
10-17-18 v. 10 a.. nic Carr 4,',
OIL FILLED HEAVY DUTY LT. TRANS-
FORMERS. Pri. 420 v.. 400 v.. 380 v. Single
phase. Sec 19 v. 150 amps. Weight NI lbs
Supplied dry 110. Carr. Mr-.
ADMIRALTY THREE-PHASE TRANS-
FORMERS. Ara. 400-440 v. 50 cycles. Sec.
SO v. 6 amp. Completely tropicalised. Size
7_4 a 14 a Sin. Weight approx. 601b.. &Si-.
can% 7/6. Brand new in maker's Cases.

A.M. LT. SMOOTHING CHOKES. Rests -
time ohm. Ideal for smoothing 12.24 v01111
D.C. S amps. Tropically rated. Unused. 1S/-.

LT. SUPPLY UNIT No. 19 YA 4007.
AC. input 100-2.50 v. D.C. output wised
1104 volts, Continuous tropical rating, 3 amps
Builton metal case 17 is 7  Pim_ with fusee
and switch. An ideal L T. supply unit lot
operating relays. contactors. battery charging{.
etc. In perfect condition. 0 17/6. Carr. 74
G.N.C. L.T. SUPPLY UNITS TYPE O.S.
1771 G.A. A.C.input 200-240 y. D.C. output
24 volts 10 amps. Tropically rated. Built -en
metal Case size 20 a ISS 10,n Supplied
brand new in maker's cases. 03 'I 0,.
warehouse.

AMERICAN WILLARD AIRCRAFT BAT-
TERIES. 24 volts. II A.M. Supplied brand
new and uncharged 626, cars. 7/6.
MU1RHEAD SLOW MOTION DRIVES.
4m, scaled flange. 8/6. P.P.

AMERICAN H.R. PHONES. Single ear
Pieces. 2.500 ohms. 7/6. P.P. II,
LATEST M.O.S. RELEASE. AMERICAN
SEALED RELAYS. Brand new. 9.000 ohms.
I CO. 111 15/-: 7.500 ohms 1 CO. 1M 12/6:
7.000 ohms I CO 10'6; 270 ohms IM IB all
sag Fax, 5,500 ohms 2 CO. Octal Base 1S/-; 270
ohms 2 CO S.C. P.P 1,6 each.

BRITISH 3000 TYPE. RELAYS NEW
M.O.S. 6.000 ohms. 4M IB 1216: 6,000 ohms
211 28 104; 1,000 ohm, 2 CO 8/4; ISO ohms
4/4 413 106; 100 ohm, 3M 816; 2.000 ohms II
6 4; 100 ohms 111 IB 74; 600 Type 750 ohms
?ht. 600 ohms 2 CO. ISO ohms ICO Sf6 each.
All Relays g id and checked before
despatch. Please include sufficient for postage_
SPECIAL OFFER. H.D. TWO CIRCUIT
TYPE AUTO WOUND TRANSFORMERS
A.M. TYPE No. 2773. Input 215-270 v with
switch in run position Output 225. 2)0. 215.
140. 245. 250. 255. 160. 170 volt,. 75 amps.
With either twitch in start position. Output
No. 1 or 2. 270 v 290 310 v 100 amps
I minute in two boon Other outputs as in
run position but at SO amps The transformers
are built In heavy metal cabinets approx. weight
34 cwt. with Sipping desk front on which the
start'run switches and 2 0-100 M.I.ammeter,
are mounted With an alteration of the exterior
wiring 100 volts at 35 amps tan be obtained.
Lit 10/-  warehouse.

169-171 EDGWARE RD., LONDON, W.2. Telephone PAD 7851, AMB 5125
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NEW-The "CONTINENTAL -6"
COMBINED TRANSISTOR PORTABLE,CAR

SPECIFICATION
195 to 560 metres on medium wave
1,150 and 1,800 metres on long wave.
400 mW. push-pull output.
A.V.C. and Car radio. Standard Fitting.

Slow motion tuning.
HI -F1 SPEAKER: 5 Inch large magnet.
Double tuned IF's
6 months' battery life.
Resistor and Condenser leads pre -
trimmed.

* Printed circuit board marked with
component numbers.

* EDISWAN TRANSISTORS.
XA 102. 2-XAI01, X8103, 2-XCI01,
2 -DIODES.

TRANSISTOR "8"
STILL AVAILABLE AT 00-114 (pp- 24)

FREE BOOKLET ON REQUEST

" For Style, Quality Performance
and Value for Money "

RADIO SUPERHET

TOTAL COST OF ALL SPECI-
FIED COMPONENTS INCLUD-
ING CABINET, BATTERY,ETC.,
ONLY LI1/10/-. P P. 3 6.

All components available separately.
Send for descriptive leaflet and prices.

A highly sensitive and selective portable
fully tuneable on medium and long waves.
Performs equally well as a car radio.
Low running costs, good looks and ease
of construction combine to produce a
radio equal to any commercial receiver
in the 20 gn. class.

* S r 94 1 x 3/
* Weight 41b

2 -WATT POWER STAGE
For us* with ' Continental.'
Works from 12 -volt supply.
Overall tine 41  3e a 2ein. All
parts with Power transistor. less
speaker, 52/6. P.P. 1/.

All Speaker SUN Stectod.

MAJOR -2
(2 -Transistor Pocket Radio)

TOTAL

* 4 -stag reflex
* Medium wan:
tuneable
* Very sensitive
* No aerial or

earth
* Complete lay-

out
* OW 6 months

on one battery
* 41x3x Ilin
* Weight only

4 on
69/6 POST * Personal phone

l'6
.5012. lirWARZ Of IMITATION

NEW BOOKLET FREE' All components sold
aaaaa ly

GOOD RECEPTION ANYWHERE'

MAJOR -3
(3 -Transistor Radio)

(S.. R.C. ' Sept, '59)
All parts sold separately).

* S -stage Rifles
Circuit

* No Aerial or
Earth

* Mm. Volume
Control.

* 1 Ediswan
Transiston.

* Medium Wave
Tuning.

* Snit 4e x 3 a
I In.

* Personal
phone

TOTAL 87/6 P.P. 14
RESULTS GUARANTEED ANYWHERE

NEW BOOKLET FREE

MINOR-I
(1-Trr I Itcr

* 3 -stage

* Medium wave

* Fernt aerial

*
Includes

a

fin.

per-
sonalear-
phone

All tomponenit 49/6 * Layout
P.P. 1;6

free list on request
THE SMALLEST
ALL COMPONENTS SOLO SEPERATELEY

diagrams

"SUPER -SIX" Transistor Portable Superhet
* rieJaon and Long Waves
* 6 Mullard Transistors
* Printed Circuit
* Sensitinnd Selective
* Ferrite Rod Aerial
* Sin ISO 1 Sp aaaaa
* Full Assembly Instructions
* Sine 7in. a 1n r Ifin
* Trimming Tool tuPPlied

Complete sat of parts
including attractive cabinet

E9.10.0
P P. 2;6

AP pant sold seDorerelf

FREE LEAFLET

High sensitivity and selectivity combine to give cIlent reception on
both medium and long ways,, this set is recommended by us as being one of the imaiestto-build
printed Circuit transistor lets yar offered LIMITED QUANTITY ONLY

"PRACTICAL TRANSISTOR CIRCUITS
A booklet produced for the honn constructor con-
taining transistor Circuit diagrams. practical layouts,
data and information. All components used are
readily obtainable from us

(1ST EDITION) 2/- POST FREt

n HENRY'S RADIO LTD.
Enclosed please find remittance value 2:- for I

-Practical TranantOf erceits, Radio Reteirr
Leaflets and Components Litu.

NVA.1:1/E

I (BLOCK CAPITALS. PLEASE)

I ADDRESS

11

ALL TRANSISTOR UNITS I Total
DESCRIBED Cole P.P.

I Radio Control Recegver (27 Mc.) S01- 1/-
2 REIF Generator (450 kola to 3 MO) 25/- 1/-
3 Light Operated Switch . . 27/6 1;-
4 Square Wave Generator (Audio) 20!- 1/-
S Signal Tracer (Audio I.F. 1LF.) .. 37/6 1/4

6 Hearing Aid Aniplillear 9S1-- 1/-
7 3 -Channel Audio Moser 42/E If -
13 Audio Generator 23i-

Addon Amplifier (1SOFF.W Pewee -
state) 553 1/4

10 2 Watt Power Stage (for Continental)S2i6 21--
II Baby Alarm -100'; safe
12 Top Band Trammitter (I to 2 Mt/s) 57/4 1/4

13 ) to 12 Mc/t Xtal Osc. .... 1266 11-- 14 35 -metre C W Transmitter . 274

T RA DE ENQUIRIES INVITED ON ALL ITEMS AND

TRANSISTORS Po oR %CvENS

FROM 5ji EACH
SHORTwAVE, R.F. AUDIO AND

POWER
56078 20 Mt/s 6mW H.Freq. 104-
MOS 25 Mcis 10mW H.F. IS/-
SB2.31 30 Mcis 10mw H.F. " 213
SB23IR 50 Mcia 10mW H.F. 30/-
X11104 I Mc/e 120rnW Audio 1111/-
XA104 6 Mc/s 10mW Osc IS/-
XCIO1 IlliSmW Power pr. 32/
XA103 4 Mcis 10mW RF, IF III-
AC121 - 2013mW Power Ill-
xCi 31 Matched pairs only 500n,W pr,241-
0C44 IS Mc/s 110mW Osc. 211/-
0C45 6 Mc!. 40mW RF, IF ME-
OC71 600 100mW Audio Ilk -
Red Spot 1300 kris 115mW Audio 5/ -
White Spot S 12.5 mW RF, IF 7/6
Photo Transistor 100rnW 111/-
vISriOla 10 -watt Power . . . IS/
0C170 70 Mc,. 704.1W S. Wave 35/

FREE DATA  COMPLETE LIST ON
REQUEST. ALL GUARANTEED.

CRYSTAL MICROPHONE
INSERTS

Atos and other well-known makes

lin. square
Iin. squar
I in. round
I in. round
I in. round
In.
fin. square. tin -unite

BRAND NEW 7/4
7/6
7/6
Si'

14/-
1214
3/6

ALL GUARANTEED P P. 6d. any type

DO-IT-YOURSELF UNITS

HENRY'S RADIO LTD. 5, HARROW ROAD, PADDINGTON, W.2
OPEN MON.-SAT. 0.4. THURSDAY I O'CLOCK PAD 1808
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1
VALVE VOLTMETER

Electronic Typo 165-A
D.C. ELECTRONIC VOLTMETER
&Ranges. 0-3-10-30-100-X0 sod 1.000 volt,.
Input yes 11.meg consent on all ranges. SI11111-

tinily 3.666,666 ohms per volt on 3 v. Hale.
A.C. VOLTMETER.
5-Range, 0-10-30-100.300-1,000 volts. Sens.
tinny' 1.003 ohms per volt.
ELECTRONIC OHMMETER.
6.Randee, Iron 0 1 ohms to 1.000 thgohrns.
Movement. 200 microamperes. D.C. accuracy
1. 2 .t
COMPLETE WITH INSTRUCTION BOOK AND
TEST PRODS. BRAND NEW.
Input 110-230 volts A C.

ONLY 212;10/0 P P. 3i6
SPECIAL PURCHASE  LIMITED STOCKS

TiX TYPES AND SPECIAL PURPOSE VALVES
EPPI Si- 705A ... Ill- 507 7/6 1625 S'- 5630
Ern 1/- 715A 3.4/- e72A IS,- 5829
113 001- 716A Iv_ 2K23 6Si- 1138 25/- 5876

19G3 I$(- 1632 6/- 5840A72611 If/- WUNIO X/- 1644 . 12/6 5852um 4.1_ 713AtB 55/- TZ40 35!- 5638 151- 5932woep IS!- 2154 31/- CV121 . 4$,- 5677 301- 5931 IS 65/- 003 224 CV2161 25!- 5703 414 6004
446A 11/6 SOS . . 35!- CVIOO . . 15/- 5722 .. 17/6 9005
4468 12/6 351 . IS/- CVIIIS 151- 5716 . . 016 CKSIES

NEW FREE LIST OF OVER 600 TYPES OF VALVES AND TUBES

455-
I0' -
IS -
30 -
22 6
30 -
)5 -
17 6
IS -
II 6

V.H.F. TRANS,RECEIVER TYPE 1986
10 -channel crystal controlled. 114.5 to 156 Me/s nominal coverage. 9.72 HO IF . 13 ki s
bandwidth. Unit complete with 21 valve[. 24 volt power unit. circuit r7.19.6
diagrams. etc. Contained in metal case. New condition p.p. 10111. OF

V.H.F. TRANS/RECEIVER TYPE 1986
* 9.72 MCtS I.F. * 10 -CHANNEL CRYSTAL CONTROLLED
* 23 KCtS BANDWIDTH * 114.5 to 156 MCiS COVERAGE

With Less
Sub -units To. valves valves P.P
TRANSMITTER 60/- 151- 24
RECEIVER 114 23/- 7/6 2/6If Amplifier 476 32/6 12/6 116
modulator 105 20/- - 2/6
24 v. Rotary unit 3 151- - 214
10 -way Control uwIt 3117 6/- 7d.

All the above ape in absolute new condition. Full ekes." available. 1/9- post tree

MARCONI No. 19 SET CRYSTAL
CALIBRATOR

CRYSTAL CONTROLLED OSCILLATORS: 10
Kr/s..100 Kc/a. and 1 Mc/a. OntON MODULATOR.
With handbook. Unused. ONLY nrc P.P. 2/6.

QUARTZ CRYSTALS
FROM 5/. EACH

Iron, 6 Kcis-47 Mc's FT243.
FT241, 10)0 and 57G.

All typos br all purposes.
Send for free I, se.

CATHODE-RAY TUBES
(IDEAL FOR 'SCOPES)

UPI lin. 251-
VCRI29A 2fin. 351-
3BEI 3m. 301-
IFP7 3m. I2/6
3API lfin )0) -
Millard DG7;S 2fin. 45 -
5FP7 Sin. 20 -
VCRSI7C bin. )0
VCR'? 6tn.
Sc,...,, for VCRS)
P.P. 2/- any type. ALL GUARANTEED

FREE LIST end Dote en request.

40,-
76

TRANSMITTER RECEIVER
Amy Type 17 Mk. II

Complete with Valves. High Radiance hitd.
phones. Plandmok and Instructon Book and
circuit Frequency Range
44.0 to 61 Mcts. Range
approximately 3 to 11

miles. Power remnrw
meats: Standard 120 v.

M.T. and 2 v L T Ideal
kor Civil Detente and 4'
COmmuniCM itint.

BRAND NEW
45/. P.P. S.

4441 Mils. Ce.)brated
WIWW.ItI 10, 1.4n$111.

118/ antra. P.P. 24.

A.C.. D.C.. R.!. METERS
0-15 v. 2Jin. M.I. .C) F.R. IA
0-40 v. In. M.C. DC F.S. 7/6
0-150 v. M.C. DC F.R. 11/6
0-200 v. 2 in. M.C. (DC P.R. 114
0-600 v. 3 in. N.C. DC F.R. 124
0-300 v. SIR. M.I. AC P. 541:-
0-1 by. 2 in. M.C. DC) P. 15!-
0-2 Sr, 2 in. M.C. DC) P. 111-
0300 3 in. M.C. DC) P.R. $914
0-400UA 3 in. M.C. DC) F.R. AN
26-0-21 mA 2 in M.C. DC) F.R. 1116
0-100 rnA. 2 n. M.C. DC) F.5 16/-
0-150 mA 2 n. M.C. DC) F.S. 7/6
0-500 mA 7 in. M.C. DC) P.R. 124
0-750 mA. 2.n. T.C. RF P. 4/-
0-I amp. 2.n. T.C. RI P. 6/-
0-3 amp. lin T.C. RI F.S. 6/-
0-12 snip 2 in T.C. RI P. 10/-
0-20 snip. 2 n. M.C. I P. 74
0-30 snip. let. M.C. F.S. 7/6
S-0-5 amp. 1 in. M.C. P. 10/-
0-10 amp. 4 n. M.C. P. 25/ -

FREE COMPLETE LIST ON REQUEST

TR 1720 TX/11X
4 -channel Xtal controlled. 100 to 120 yuyt,
New tond.t.on (6/10/.. PP.

AVO MINOR TESTMETER

ga
AC:DC volts
C-500 volts.
D.C. mA.
0.500 mA.

RESISTANCE
C-20 K.

COMPLETE WITH LEADS AND
LEATHER CASE 79/6 P.P. 2 -

FULL GUARANTEE.

- PIRANI HIGH VACUUM TEST EQUIPMENT -

PIRANI CONTROL UNIT (I 7rnA.
meter movement). (131-. p.p. 5/.)

PIRANI GAUGE
HEAD WITH
CALIBRATOR

PIRANI DIFFERENTIAL LEAK
DETECTOR. (45 o o S .

PTE SCALAMP GALVANOMETER
(Type 2000). (EIS. p p. 1,'6.1

COMPLETE VACUUM TESTING EQUIPMENT (S ITEMS AS SHOWN)
NEW IN ORIGINAL CARTONS.

£25 - 0 - 0 p.p. 10/. ihaUCUNG OPERATING
INS TRUC TIONS

(SPARE PIRANI GAUGE HEADS. EDWARDS TYPE M6, LESS CALIBRATOR. IS.. EACH..

HENRY'S RADIO LTD. 5, HARROW ROAD, PADDINGTON, W.2
(AT JUNCTION OF EDGWARE RD. AND NARROW RD I PAD 1006 9
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LAWS
RADIO

LIMITED
NUMBER
ONLY

I2 -CHANNEL
TURRET TUNERS

New purchase attired at slat I ateet
pore. I.P. 93 38 nw/s. Complete
with PCC64 and PCESO valves and
8 sets of Coils toe 5 Band I chann,.1.
and 6, 9, 10 Band Ill. New a'
unused. Value over (7.

LASKY'S
t
PRICE 39/8Pos Ire

The "/I " TURRET
covering Channel%

Band I, and 6.19 Band III. Uses
PCC64 and PCFSO valves. A
casco& Turret Tuner of unique
design. compact and lightweight.

LASKY'S PRICE g5.19.6
complete with valves.

Post 7/'

A005 CRYSTAL STICK MIKE,

5 
type MIC.39/ with
cable. Listed at (5/

LASKY'S PR
Post free 39/8

Desk Stand 2/S eatra.
ACOS type WI. CeY141binror
table Mike. ISIS. Post 1/6.
R131011-ilitT on table stand.
Famous make, high entsedasue.

LASKYII PRISM se.19.6
Post 316.

SPECIAL OFFER
RECORDING TAPE

Famous make. P.V.C. base on
latest type plastic spools. Brand
new, perfect, hosed and guar-
anteed
1,800ft on 71n. spool 32/5
1.20011 on 7,n. spent

. .

MOIL on Slon.
SCOTCH PLAST
ou 71n. spool

ilEVAERT L.P. PLASTIC
1.700f1. on Mn. spool 3I/ -
150f t. nn bin. spool 15)5
21011. on Sin. spool 11/0

Post. I spool. 1/6
Orders Over tini. post free.

All other makes of tape in stock.
Long Play, Double Play, anti the
A merie-in ' `MA R."

111-
LIM.
ICS

4C TAPE 1,9000
11N -

TRANSCRIPTION
TURNTABLES

COLLARD 4-spd. type 4T900
with Studio transcription pick-up.
LIST (19/10/..
LASKY'Spaid PRICE L16.19.6
Carr.

In carrying case, 21/.. extra.
GARRARD 30l . Ut 7 3
GARRARD 301 (Strobe) 123 11 4
GA R RA RD 414E (Stereo;tit 4 S
GARRARD 414F (G.C.11)

CIS 9 9
LENCO GL.60, stereo,
tannelond diamond ILI 17 II
PHILIPS 110 10 0

ADI

7 -VALVE AM/FM RADIOGRAM CHASSIS

Famous make. For 200.230 v. A.C. Output 4 watts
RR...eased to 3 ohms speaker. 7 valves. ECC$6, ECHal.
I Fs9, EABCOO, EL84, E2e0, E3181, magic eye tuning
indicator. Covers medium, long and FM bands.
1..nrth 121n height 71 in front to back Elfin. United

nber only.

MAESTROVOX
10-12 watt

HIGH FIDELITY

AMPLIFIER
AND

PRE -AMPLIFIER
UST 22 GNS

LASKY'S PRICE

£12 . 19 . 6
Carr. A Ina. 7/6

Built to latest Mallard circuit and complete with Holland valves: two EL84
pp , two liF66. one ECC13 and E''/.a1 recliner. Main Amplifier chassis
are 71in. s. 10in , roarainum height Nn.. gold hammer finish. Separate
Pre Amplifier in polished wood cam., walnut veneered, with smart maple
and gold escutcheon. sire 101in. x 31in x 4in. Brand new and unused.

r

k

8 -VALVE 5 -WAVE AM/FM CHASSIS
BY LEADING MANUFACTURER

New and unused. Limited number only.
Valve line-up: F.CC85, ECH811. EF89. EARCIlk
ECC8.3 p.p. output, two EL84, F281 rectifier.
Power pack and amplifier mounted on separate
chassis. Covers long, medium, 2 short and
VHF/ 11:11 bands. Pick-up arid extension speaker
sockets. Large edge -lit glass dial. Flywheel
tuning. For 200.230 v. AC/IX' mains.

PRICE

,S

E17 . 19 6 CA R R. 57.,
Available on Hire Purchase terms

TAPE DECK OFFERS!

West BALL "111011ARDECK."
SINCLE-SPEED. 35 tp.s., take.
Gion. spook. Simple controls

LASKY'S PRISE 89.19.6
Tape extra. Carr. & loop., 12/1.

LATEST WPM 1.10 DECK.
posh -button controls, 3 motors, 3
speeds rev. counter. Freq res-
ponse better than 40 to 12.000 cis
at 71 Elite. grey. Pew only

11: 21IfYi PRICK 21319.6
Carr. A ho., DI/6

Sultakk Case 1011

MAIMS MOTORS, shaded Pole,
Ideal for fans, tape recorders, etc.
For A C mama, 19/6 Post 1

OURTEOU

4
4

4
4

4
4
4

4
4

Latest COLLAR° STUDIO TAPE
TRANSCRIPTOR. 3 motors 3.
speed, 11_, 35, 7f tp s. takes 71n.
spools Push button controls

LASKY'S PRICE 815.15.0
Tape extra. Cart. A hour., 12/6.

TAPE RECORDER AMPLIFIER
for as with Collar* Studio Trans.
miptor. Stse Ilk x S x 3m.
Uses 3 valves, magic eye, contact
cooled metal rectifier. Incorporates
nuke/gram/radio eat. Ls.

superun switch. 112/10(5
pieta with matching knobs

(Gokl./111,-kt. Pent 3'6.

SZE

LISTED AT 2_
LASKY'S PRICE

£16.19.6
Carr and hour. 12,6

Ar.aelrbk on N.P. knots.
Bea here on rtyromerJ.

TEST METERS
FEN rases el tas Istest ratier
by An, Tallsr, MOIL
THE NEW TAYLOR METER.
Model 137A. Pocket site, high
sensitivity, ittexpeiratee. 1/3.000
ohm* per volt. Law sasyto-
read.scale. Tests up to 20 moo.
with internal bolts -Ries. 21 raise-',
volts, amps. and ohms. Dimon
storm 55 x 31 x If in. 110. Port
tree. Available on h p. terms.- - -

TAPE
RECORDER
BARGAINS

The HA V.TING 11M :', A 2.spent
superbly -made high quality Tape
Recorder 04 Continental PlanUlae-
ture. List 15 Gra nab

LASKY'S PRICE um
Complete with Mike and
Carr. and Inane., 16/-. Portlier
details on request.

Few only left. "MKT" TAPE
RECORDER (foreign) 2-sprl., 31 &
71, synth inputs for mike and toner.
In

/25
blu0e/grey carrying ease. For

200 v.
LASKY1 PRICE 21 1118.

Including Tape, Crystal Hand Mike
and Radio Jack.

Carr. & Insur., Hit
UNIVERSAL SOUND MIXER
3 channels. Foe use with all
tape recorders and audio amplifiers.
Site 41 x 31 x 3in.

LASKY'S PRICE 'act
Post 2/6. soul

HIGH FIDELITY TAPE
RECORDER HEADS

Leading make, new and unused
upper or lower track RECORD/
PLAY -BACK. hip impedance.
Double wound and will Reproduce
up to 12.000 cps. at 71 1.p .a
Animuth adjustments. Output 5
millivolts at I Kr. at 74 t p.s
ERASE, low unpedanion
"VIVI PRICEPer pair 39/6 Post 113
Worth double. Please specify
upper or lower track.

"INSTANT" BULK
TAPE ERASER

and Head Demagnetiser. Eros" a
complete reel of maatoetiC tape in
dew seconds. 27/0 Pent tree.

PLASTIC TAPE
SPOOLS

Sus Nn. Hui Tin. 61 in.
I/9 3/5 315 3(5 II/4

7m Metal Spools, 1/9 each.
Post extra.

ECHNICA DVIC
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FINEST RANGE OF
GRAM AMPLIFIERS

IN GT. BRITAIN
WI. have the type you need. Coin.
and we our range ot write for

special Amplifier List. Two
samples: -
3 -WATT GRAM AMPLIFIER

2 valve, ECL 82 and EZCO rectifier,
double wound mains transformer
100-250 A.C., tone control, record
equals/dim swatch. Sae n
man. height alto. Controls mounted
separately. LASKY'S PRICE
complete with knobs

Pout 3/6
MATCHED PAIR POR
STEREO S Gan Post .'

2 -WATT GRAN AMPUMEIL uses
UCL83, contact cooled rectifier.

LASKY'S PRICE mi.
Poet 216

The VERDIK
" Quality 10"
Hi-Fi Amplifier

III watt p p . ultraltnear, torn -
Mete with Pre-Amplther. 5 in-
puts. bass and treble controls
grey enamel knnli. Lai CI.
LASKY'S PRICE 114.19.6

Carr 7/6.

"LINEAR" AMPLIFIERS
" DIATONIC " 1044 watt It Me.
" CONCHORD " 10 wait IS
145 4.5 watt Amplifier 5I/12/11

LT4S Tape Deck Amplifier If GM.
LSO 50 watt AmpUter 19 Sal,
1.10 10-12 watt with pre/imp:tin t

16 GlitS.

INS Stereo Ampldier 7 OM.
All other types in .trek.

MULLARD S -I9 KIT
All specified components and your
choice of transtorrawn and chokes
by Partridge, Haddon, W/13,
Ellison or Gibson.
COMPLETE KIT and printed
circuit at low as
Detail, on request.

Ponied Circuit separately 22/6

AN, available built ready for use.
Price according to transformers.

BUILD THE 3-3 AMPLIFIER
Complete kit of puts with 3 Mallard
salves ELM, FF86 and EZ8I,

16.19.11 Post bee.
AO mints -aunts available ,.p irately

BARGAINS IN 4 -SPEED
MIXER

AUTO -CHANGERS

B.R.R. 4-s pd. miler Auto Changer
type LIAO complete enth latest
BS.R. " tul.h "

Can. a Pkg. 5/.. 16.19.6
Ditto, wired for Stereo and with
Steno cartridge, 17/19/6.

DOLLAR°. Inform-au:1g auto and
manual cocoa Complete with
Studio crystal pti and sapploo.
stylus. LIST 1,1_3/17/-.

LASKY'S PRIOR 12.19.6
Post 3/6

4sod. Wired lor
complete with stereo
cartridge- Post 5/-.

SINGLE
PLAYERS

Auto start and it
complete with p.,..
and costal caw

COLLAR() 4/544
16/111. Pon a,"

GARRARD SSP ,
n/1118, Post 0/ -

TA Mark II, wired for
stereo, ping -in head. 8181-, Post

SINGLE STEREO PLAYER
F M.1 4-spd. wired for Stereo anal
ht led with Mos stereo to. cartridge.

£6.19.6 Port 5/ -

STEREO CARTRIDGES
AOOS type 73 -IA turnover. list 5216

LASKY'S PRICE
Post 1/.. 29/6

All makes and types in stock
lak'nts for our bargain hat.

PICKUP CARTRIDGES
ACOS type NAMES or RCP. 37
Minn. Cr rrvitai cartridge with L P.
and standard styli. Let 310/7.

LASK Y 1 PRICE 18/. Post fret.

BUILD A BATTERY TRAN-
SISTOR RECORD PLAYER

the &mating low PrliCe 0! only
111/11

plus 5/. post.
*Push pull 500 Inallawaits output.
*Smart carrying rasa, 11 x Six

5tra.

*Garrard Turntable a pd P.U. type
BA I. (45 r p an

*4 Transistor Anichner on Print al
Circuit /ready built).

*7 v tan. 30 ohm. loudspeaker
*Uses two 41 v. AD.28 batten".

CONVERT YOUR
ALL -DRY PORTABLE

RADIO TO MAINS
240-250 v.

with the CONNOR BATTERY
RUMINATOR. Two separate
units identical In sue to the 8126
and AD85 batteries. 1.5 v. LT.,
00 v H.T. Suitable Ice the latest
low comumptuni valves, tolls
t b It 1. hew an origmal car.

tom. Lasted 63/..
LASKPY'S

1 /6
PRICE

ost

A TRANSISTORISED
RADIO FOR 25/10

5..  MODEM) "-a highefh.
alt liCv 2 -stage receiver ining
if e.t.a diode dviector and Iran.
swim in cascade Coven 530.500
invites (medium wave). Classes
she.. meta:sully all Components
and connection.. Built in minutes!
Complete parcel including two
1016 batteries

25/10 Poet
EARPHONES. High imp.. 141/11.

Low imp., 7/11. Post 1/6.

P.M. SPEAKERS
ROUND

31ln. ght Sin. 61In. Bin.
17/S ISIS 14/11 IS/. ISIS

ELLIPTICAL
7x4 6x6 lOste 10x6 10x7
INS E7/. ne SI/ 11/6

Post Extra.

GRAN! UD STAYS, pneumatic,
adjustable and self closing. 9/11
paw. Pont 1/6.

STANDARD JACK PLUGS, each
2/6. Post ed.

r
riai LONDON'S LEADING

Hi-Fi SPECIALISTSGARRARD 4 -SPEED
MIXER

AUTO -CHANGERS
Medal III. Mk. II III 10 0
ICI, Mk. II STEREO Mt 10 0
1111. )1.k. II with mon-

aural and Slow heeds 112.10 0
RC 111196
ECU, STEREO 213:la a
All she ekes Aego-Chanaers ace
leer ma weaned is main's melons.

%Emmaa..
Woe

P.IMIM MO 1M. 

GET YOUR COPY
PER RETURN !

THE FINEST

COMPONENTS CATALOGUE

girl; 1;shu7
hs. COPIOUSLY ILLUSTRATED. aM LL

Pons 2/. Poet 61.

Our Utast 11! page "BARGAIN
BULLETIN' free with each copy or
available separately by post, price M.

OR

Visit either of our addresses for selective
Demonstrations of the very latest Hi -Fl Equipment.

AIRPUFIERS
QUAD, ROGERS, LEAK. RCA,

JASON. LINEAR,
PAMPHONIC, DULCI,

AVANTIC,
ARMSTRONG. etc.

SPEAKERS
WHARFEDALE, GOODMANS,
LOWTHER, G E C , LORENZ.

PHILIPS, TANNOY, etc.

p.

ME

PICK-UPS
COLLARD, GARRARD,
CONNOISSEUR, LEAK,

ORTOPON
GOLDRING, etc

TRANSCRIPTION
TIIMIT

COLLARD. GARRARD.
LENCO, CONNOISSEUR.

RO

TAPS RECORDERS
taRUNDIG, ELIZABETHAN,

BRENELL, TRUVOX,
SOUND, VORTEX ION,

PERROGRAPH, FIDELITY,
HARTING. KORTING,

REFLECTOGRA PH, SIMON,
STLIZI, TANDBERG,

TELEFUNKEN, STELLA.
WALTER.

V.M. TUNERS
DULCI, QUAD, LEAK.
JASON, ROGERS. etc.

CABINETS
Wide choice oncluding kV/E1

PRI LUDE, C. -PLAN, NORDVK
and CA PRIOL

Our Technical and Mail
Order Dept are tie your

srettre.

ADI
MP=
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GREAT
REDUCTIONS IN
TRANSISTORS

P.N.P. Junction typed.
AUDIO, suilabte for high gain and
low &eq. ampubets, and for output
stages up to 250 milhwatts. Double
scot-yellow and green.

Each u
R.F. suitable for mechum and low
11014 oscillators, freq. change.. and
I.F. ampbbers WS to I Mc/s1.
Double spot-yellow and aei
red. Each 3/6
Type TIN. Suitable for all audio
applications.

Post
Each

&I.
Special pekes quoted for large

quantities.

0041 tti 0045 1SI-1 oers

M141. CiL154 erm"

UWAI MAZDA WOOL Ms
eery Imes gym. X 1*.: XIS/1011

XAiIa'7XC/101
MO: MS/101 ISM

174

1111171AL OMB. Set el / albefee
TM...MOM IA/101. RA/102. I ISSI01
II Ias. I melded IC4101 Pere MC

CITSTAL D10171111. Outer/ Pavanes
111tX.n. each L.. Tor /ea I fe. An
Warr typos I. Mock

" GOLDTOP " POWER
TRANSISTORS

AO trim Is /era Rumple:-
TM IIT. Ideal tor ousts efas* of au
edio. Woe *ppm& I were °wallas
Irma II v. Ruth 14/.. p.m Ime.
Oefiesie Oetuft Tras/oreau for ebeee.
rorm4 MR.. Rutile./ to a ohms. 9111.

Trasefoneee. Ce. TM U.

RESISTOR% The Urgent stocks of
all types, high stability, wire wound,
carton, vitreous enamel, mlnla-
tut, and subnils. Million In stock.
Why buy unwanted assortments?
W. will seed you HI: types and
values you actually want.

SUB -1111N. RESISTOR% On watt,
most values available. Each 716
per dos IS.

DONOR MIN nut
wiring RADIO KIT

Everything to build  VHP/FM
124114, receiver tor 200.740 v.
A.0 /D.C. Main,. All components,
printed eircaut, valves and Good-
man+ 10x din. elliptical speaker.
in maim' canon with full assembly
invtructlems. Valve lineum UCC64
two UF89, UABC8D, UL14,
Complete Kit, listed at 16 pil.

LASKpo. P2/0. E t8.19.6

TLASKY'S HIGHLY EFFICIENT

I
EASY -TO -BUILD
SETS : TUNERS : AMPLIFIERS

Circuit Diagram and Building
Instructions. 1/6 each, post free. PARCEL

7-TRANSISTOR PORTABLE. 250 milt's...ails pp. output:
NEW CIRCUIT, medium and hang wave.

WNW.
Post 316

TRANSISTOR SUPERNET TUNER, uses 3 R.F. transistors,
I germanium diode, etc. Printed Circuit Min x 31us.

U/12/6
Post 3/6

&TRANSISTOR AUDIO AMPUFIER, Mk. II. 200(210
trulliwatts, with 2 0072 and 2 yellow/geom. Size Ei x
I x Ilin.

83/111/6
Post 3/6

4 -VALVE ALL -DRY SUPERNET PORTABLE. Medium
sod long wave. Mainsibettery IS/MyS. Battery version

117/7/ -
Poet 3/0

MIDGET T.R.F. for 203-230 v. A.0 warns. Uses two latest
double -purpose valves. Platt.0 Cale. 81 x el x Sin.

14/19/4
Post 51.

LASKY% F.M. TUNER. Printed Circuit version of lb, 171111$
G.B.C. CIS" F-14 Mom," using  velem Post Free

SPWWWW

* Small We. Will fit any car
* 12 volt opo-atioe
* New Hybrid camel!
* Ttandator output
* New type Brinier Valves
* No Vibrator, It volt H.T. & LT.
Instructioo Booklet giving fun
circuit diagram and shopping led

you onl

BUILD A
COMPLETE

TAPE RECORDER
for t28 . 19 . 6

Carr 10'.

STUDIO DECK, RF.ADYBUILT
AMPLIFIER and complete with
SPEAKER, MIKE AND TAPE
for with 11.5.K. Deck, amigo:
MI pm). Send Mr details.
Suitable Carrying Cases, Varian
terse*, front SO,- extra.

LASKY'S
CAR RADIO

CAN BE BUILT
ABSOLUTELY COMPLETE

ToR 112.19.6

* T.C.C. Printed Circuit and
Coodemem

* Tuned Ft F. stage
* Medium and long waves
* Parmeetahly tuning
* 7m. x Iii.. elliptical speaker.

dated* alfrefr011Orfs, dimensions,
price 2/6 post free (returned if
rt.

NEW POCKET
TRANSISTOR
S'HET RADIO

I.F. 470 Was Medium waveband.
Printed citessit. Use 4 transistors
and I diode. Min. speaker, Ferrite
slab aerial, ale.. In leatherette case
8 a SI x IfIn. Weight 17 oz.
Atilolualk pin control. UK%
PPS 9 -volt battery. CAN BE

g Poet 31FOR
BL1LT 27.19..

Full details on request.

OPEN ALL DAY
SATURDAY

Early Closing
Thurs.. I p.m.

Both addresses)

TWO ADDRESSES FOR PERSONAL SHOPPERS

207 EDGWARE ROAD, W.2
PADdington 32710 Few yards Irons Prated Street.

42 TOTTENHAM COURT ROAD,
N Sin Goods.. Street Ml/Seam 2605

Please orldres, Mad Orders to Looker (Harrow Road) Ltd., Dept.
127 Edgware Road, London. W.2.

EE OVERLEAF FO OR BE R 0

W.1

W.

C.R. TUBE
BARGAINS
%, alp TAI TIRE.

Metal Coos.
Famous make.
Type 7901/B

6.3 v. .3 amp.
heater. too trap.

12-14 Kv. E.II T.

LASKY'S PRICE 66.9.6
Cart. and Imam. II/.

EssaAwn. trps Tat 4 T heMor,
Welk Oatill Was. standard &Mann
Una ass.

LAMM ram
art. a lener.. 60/-

MIMI I. ITPle 1.11/44 1
LIST 4111 LAJZT1 PI= 84p.

are. a Imes.

713160112 Hus we. 'TRIM& 11.2 .
I sm. Wow. Lead sew ma sawed

OsLASZT1 Mt= 17.19.6
er. a bow.. me.

JUST ARRIVED!
17 In. 90 decrees C.R. TABU

Sttonds but In perfect working order
and guaranteed. Pone on request.

RE -GUNNED ILL TUBES
tit7A4AsTaso POlt 12 11011TIRO

Peas I4
It. W I
Ilia. round 31,

nom. 1 21,

20,000 VALVES
Mallard. &Mal, G.E.C.. Mazda.
Comm, E.M.I., Philips, Pinnacle,
Telefunken, etc- Send for our New
List of mantifacttwers' surplus,
e a -Govt. and Imported A'afves it
lowest prices.

3-wmaim 111031P1180. tur..
ogee et guard emenne as emir RWaft

COVERINGS
Ism Aerie " Tress sad Wow'Say Mt ~'- pea Omsk
sea prim poet frea

SPECIAL OFFER OF SOLDER
lib. reek ef Dub Sanwa Sort/ -
W WII. LIM la-. WEIN 1 M.
Pest tit MICR  '0/

ALL TYPES OF CHASSIS
Imam ram lealsealai 4111171.0l10.
DOUR. e4a

1.X. donde (Lay° bee 7 ORS.
A.ILft .M owe 14 OIL
AN TM PICIV.0 Iran 22 On
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STERN'S MULLARD DESIGNS
COMPLETE KIT OF PARTS Designed by Mt/LLANO-presented by

STERNS strictly to specificetion

Io ow with the MPLLARD
3-macoprrampilau Ancrihrl
trio.) wilt on twat.-
tonAl oienot of ot:10.
In ally.Is Gloater!
oonlatAtiuu r thofoughly

 eathoolawho o6u uAtenuplair  trnial114 mad
wry 113,1 finality It woo Instaliallan reply 1P6t 1F1111) COM
PONINT4 AND NEW 44I'LLARD l'ALt ga
MAIN. Yeeteroasse (Aka ha. aunt Poona Available La drlw

Tunatl awl II. choke 04 Ow latent Ultra boost of

Prior COMPLETEK
10011 OtoIlma TauntoT

(Ponooku 0'n...o 0.1 Tram. I
r. t1000

Allnaallusly ay supply afACIIIII.RD AND TWEED £11.104

MULLARD S PRE -AMPLIFIER
TONE CONTROL UNIT

el...oyes, I Ana yahoo. and dnurunil nO
114 Melllan1 3-3 an4 1.10 MAIN AMPLI/11114A but au.
yarfactly ROAD", for tabor mate.
Orr leA r strIally to MULLAID SPICIPICATION foul itroraunaaa
 Ifemannalkee for the %Mut A.A. aboniatorIMUs.
 154011.0 Crystal Plek.o1a oho variable Mmes... magaftle type.
 /AWL fa/ Intval Ins IfIgee tsp. Tap* bawl d.i 'NA a Pam AntpUfair ProAutp110.
 Walter. Mloophoto Clasenel
 WSW nude SASS rd T111111.11 ('.Matk.
Peke. COMPLETE KIT .6.0 Allot/when et sol.Ply 18.0.0OP l'AR/11 AA10011.1tle ANL/ TINTED

ICAIMII e.l t141011.... 5  t, Fa

Olof K ISSUE.
PORATIu. 1.1171014.14 OVTPCT

giNut k E1 S-

COMPLETE

MULLARD 5-10
AMPLIFIER

Th. PatatMc wt ufra. seenorowl
" 3.10" lunrwastlao Control

ewe providing w so /0 Walla kyle
'Lary mpooleoUm loped flamorm
1 kligle wawa seek.ese rot all .Arm
I.O. Tumble MOM &MD

=7= CM wed retenetaIll'eeTlart Peel= IDIrelt ULTRA
lamer Outlast Troawfunowta Alequale poem mallobia 14113 111.10.0TWIler, Prin. LosPLCTIt kIT. Paneekis Tneedorwr

813.10.0
Mln Mw haw  Aar 641401 Amp mill. NM,* WM*. 12 11"."." 1:110'
aWeVE 0.weee PAIITSIDOE OUTPUT TEANS101.11611 gl, oink
AltfouitIsalf go topply ASSEMBLED AND TEETS()

SPECIAL PRICE
REDUCTIONS

le) Tr COMPLETE KIT or Pain te bete
S-11" Male ampllew eled 1441/1 t15.15.0

PwAssplast Weltel
ne ble" and tee 11-Swes

mAeweeled and 70.5.4
M.P. Drown Ja..10/. wel 12 month. o4 g1,7

Tr (COMPLETE KIT OP PANTS I.. Wial
leo DEM PrCresol "34 " Angeles sad th. tWO 121.10.0
Mawr inaoolMor Coolest NC
It) Tlr Coal Mawr "14 " Amplifier wl lM
DEM Olowe4 aloorgar Carrot Dr1.014
Amothlad and Tonal

0.0
1LP 1144wr1 gb end IS swath. Al (1191-
101 721. iromPurts KIT OP PARTS lo Geed
we "040" May Ameba.. irenwho Taw
Warn sad We Mel Cliwael Pripangetst

1L11.10.00.0.1thm,
Ill Or "LIG " *wiggler trereetko Traw-
l..num we Ws Dm/ Claw. PWAm1/010 125.0.0sou ond !Wad. .
11 P. Wawa SE wit fL WSW. MEI LE
(I/ COMPLETE KT OP PASTA to WY Toe
s-tr laws Anisiblaro ono noontime Parma.
Nepal ?re Loewe and We Owl COOlguilr 131.0.0
e-marbr Panel Wm

Waro;$49a"oit IL-9.1r="C
War 'Clotil VII boob Aissalill sea au"

LP Meow gyfele esid It mente a MM.
Marriber end feramenet 1/1 45.

Prior .Naiad one sobloot IO 81/11. oars Nan Psearldepenees.

TIE COMPLETE
1111111IIN MAP.
VAL AYALA/LI
P011

COMPLETE

MULLARD 3-3
 ROT 111010 OCALITY aMPLIMP.E
ONTELOPED PEON TUN VEEN' Polo
LA 3.11A IA' SAVAIT esirt-In Ka
DESIGNED IN THE El:LLANO 1.441101
AT01111/1.
pry. Ile COMPIJETS ER 87.1 0.0
OP PASTS ........

Se t..Thel art iniurenie
 AIMEMBLID AND FOLLY 28.19.6

TESTED in. al nurser and Ornsoosior
U.P. TEEMS, Inwell, #11 and II .ally Ponwnwnlir rid AL

din kit le compote lo lbo Wean owls ad *WW1 cuse
powatee. tafre eed 0 oUT PUT TRAINIVORISBIL We N.ib Maan,
roar /ale TS and LP. We& pan  RAM poStlaa. Ism swot 1a Who  ItodisTosins
Gott r rot aw.WIde

MULLARD - STERN STEREO DESIGNS
Model 1-1 PI S

DUAL "3-3"
MAIN AMPLIFIER

lad round
We "11' MAIN AMPLI

to wow's MIA age DUAL CUA*NNEL
PRZAIIPLIPIRR tar Oath 571140
PHONIC or MORAL IAL wonalree.

Pole COMPLETE KIT OF PAIIITo 810.0.0

tharrfathrela ANIEMILKD AND TICITVD £11,15.0

RP. Tame Dalai enelko ad 17 4.
001Fin Poem le 11 Wow is War. per doom() WI teethe, with oar PRE*

LIMA
em

. Sm. elan &TESL° kosollallne.

abseenglik

mimed.0n*eieis lb.
:Tr"tor low prowl Mal good 'aunty 01.1Jr NILentazonoinc 1111.1/1114 t8.10.0Prow COMPLITS KIT OP 'ANTI

anal1311ILISO ASO TIL:TED hvil 810.10.0
ro Mullen§ ECU." fit./. Poeta& Valves an inerru.raiul b tar aormrs. May low.

CLAPS A duel* r44 0017el /Lap la all channel The input arnaitivNy
 os.eon,, thanrion wire road Intli sort STRIP° cryeed Pack. op., ^, Eunin1
oltia as ...pat 011 Walla we channel I *Were& no stullatly alien collate' 1

'1°N0t. Pik-ole Paull* a tousblaaal output 01 4 Waiw m ordered.

weld Worporedo
feu 107e1ess PeAWISoff

esed

semelbld Morn ilimblwel

el Ia le Der=q ONO 01111

STEREOPHONIC asp 0. AURAL awaits& It lo do-
nor.' prumnie as woo. et XIILL11.D
MAIM riliPLI MIA Nat ang sonnii. aquas thil
!Rh SOT make or Anagram rwatirlog ante's' al 161 reirwi

Prior COM P USTI: Alloarintwah 1115.0.0
CROP PORTS mil F ASO IMMO

eg
Ihrhoth owl 414o I.., MON Ar RAL mat
II P Tan.. Ea Wood. sed semall

witli oar 43" or nor $40' MAIM
Anyvadlor w ottlat sho owed 1.5. Asspillsor ale at min Illy. ho artiorl the v 17 oarlh
on.. SIM( I,., Wel nithay.0 a IinseEIRAL orprnitraillm.
Renwerneeded moddeatIon lof ETE1010 openallw
LC Tao lel'AL CHANNEL Fig./JIM:PM ripsaw thr Del '14' MAIN

ANPLinaa.
Mh (to ns. isa MI ANSEL PRN4MPLIMS111 member 454 tee Lie  CAD AMPLI

PIE1111 rombh Magma/ r avanaldo rangy wood &A.S. No Daireparist
WA, ...tarry Mr.. advt., MAKS god 110DIL OP A11144111. la own

Pleats ruler* 1.4.1. V ILLCOTILITZD apt LIAM2111 sit
imeind aimed** Ike 0011PLETS ADE11111.7 MANUAL Weleleleg
wort Pros Usti and prairlool DI11301. He ere ansaable tit 1S rho.

! HOME CONSTRUCTORS I !
A RANGE OP "EAST TO ASSEMBLE" ISATED CABINETS
Deolewd be We  I ENTORIAN -11'0111PNT for "111.11 lanothroallar oatrea
Of In atoonuouisia high quality ti4ul45514 Tao 000011011, &Awned Son Owe..
Oatonme ewionme the for, surroneful Iltaalorlan ftpraerr raw rvoll Arai am..
tophattelloa aa4 11 u1.'namme4o1 Mo41 af air a05llolt to 110V.W.192444
MO *wally Asaplene. PnAtophflats Twang Calla. Seward Mayon. MA All model.
an van, malty weemok... Is fees indy  women's. le rewind.
W.lry 1.1W.Wild WSW ate maliable lethalbig toesplOo scedllrealuto lke ireOw
itTENTOELAM Louserigaggail term soar &IL

Oslo Nor MOE CLODS IpcSd WeapeaMile ead 1111ILLLID TELT=
are molted In sa these needy.

rill.OE "ADD -A -DECK "
DKr:WOO/al eng the
NEW B.S.R. " MONARDECK "
and MATCHED PREAMPLIFIER
£17.17 0 NP0It 0/11:-. 11 month.

oar:. (Pius 716tarr. end Ins.)
Designed to operate through the Pick.up
Sotititts of the standard RADIO RECEIVER
through which first-class results are obtained. It
consists of a single speed Term Track Tape Deck,
incorporating matched Preamplifier. and operates at 31in hac speed
It uses Sin. Tap Spools, thus providing up to 14 hour,' playing time on
L.P. Tape, or I hour on rho standard Ion. Taps Spools
The equipment Is supplied fully tested and completely assembled on an
attractive wood plinth. It can therefore De " dropped " &fleetly into
an es/sting cabinet and only requires connections to the mains wooly
and ch. PiCk.up SOCkall. ban which purpose) " (Waling " leads am In-
fOrpOrated on Ove Preamplifier

STERN RADIO LTD.
DEPT. W. 109 FLEF T ST

LONDON. E.C.1
Telephone: FLEET STREET MOM
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Each ModalModal incorpor
Nos the highly auccais-
ful HFiTR) Arnpliflr
(described 01IP011").
thus ensuring truly
" H141 " nicord and
playback facilities.
PAIONOWEAaNaWsPe

FObPWatelessWei
All prices quoted pro -
ride for the COM

RECORDER
Including CRYSTAL
MICROPHONE and
1.200ft. Spool of Tape.
WWWIWar
sPNWPfereaNeses
There are no " better
irulufor rnoney' Tape
Recorder on the
market -if you can't
call and hear thrn__
mnd S.A.E. for fully
descriptive
oedhoWWW4

! ! RECORD PLAYERS ! !

The LATEST MODELS art in Stock. Many at REDUCED PRICES!!!
Send S.A.E. for ILLUSTRATED LEAFLET

/110.11A1C11 Ural 1-nel. Woo. 48.19.6
Aut.. h.rl.r .1m cryLo Intase
TM OOLLARO "00111217T.ST" 17.10.0

Tee let.M COLLAR' "O01111
UUTA1' A -owe -4 MINIM At*, $8.10.0 lump, 11.1.14. ' I" PkitP
The 11W POLLARD NNW nook 4-qmpl Was% Newel Plater.
Marla. (WOWS*
The COLLARO wit 4 Ml WNW al* llowsl MEM ANN
Plasop
DM NEW lrAN  la OWL A 4..111PIUU)* MIXER
A VIDell A NOIR
0412 le Ow ara/a/W hampoWNE No BAIL imam P101.04.

triali.a. AN 78 lewd. .MESA 1 Mnewhanger WWI wIth Wad (WW1 £10.?Wpm
The OWN SAW= 111ARECIUT77041 NOT= 0 Mr WA guar £23.1 8.4
aesplaly ilawhod toralahla.
TN YON SWUM) INN W (NNW OTOS WNW= £18. 7.6
alit erY lha T.P.A. II Plet'ap trio .m10.CJI. OMNI
WWII MY TASCE. U Week 14/..a.,1 Play* calk art yule £8.10.0pet (WILK detachably heed.

MEE Pe !CRAW TRAIN available gal walla 1111/WE MA over
Carriage and more ow ad Wow IP .S.

STERN'S MK. II ''fidelity"
I.M. TURING UNIT

mR PVICRAIR: !bawl. PRICE 114.5-0
in.. b:- orr awl irts
1 17,. ta4 II wain. at a rcivti. Innerearielea

MUL1L.ABD PEINIIABILITV T1 NINO
SMART all W oodwpwdow Ill'LLAND VALVE
UNE OP osaaptetai NOM. f type EVA.I Per
111111$0. MOW Tablas Indira t. nun 1 tn..
0.A. 71 Oennuton Malec A really nreVe Tans vary iitanielney pennims
asasobroble le may *front at non hasher pore. P...re ste.eunelalloit k otly 1.1 slug.
el 0.3 new sad 21 a.. al IN ',WA

! HOME CONSTRUCTORS I
TOO CAN MOTU) IWIS TUMOR MUT POE ONLY 510.10.0in.. o an. sod gaolMamma EAR -tor telly Awerlpilw IoM. or W Aiawhip Ward la avallaady lot va

£9.18.9
£6. 6.0
£8. 7.6

£10.10.0

STERN'S 12 VOLT CAR
RADIO tnairporcitsng . . .

PRINTED CIRCUIT and
POWER TRANSISTOR
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BEFORE YOU BUY -YOU SHOULD
HEAR THESE RECORDERS -THEY
ARE COMPARABLE TO THE MUCH

HIGHER PRICED MODELS
MODEL UR3/1. Inewpo=o tin New COLLAR() STA DIO 
I N IN TRACE 11141141
II I. Tr,. D., Mg. and n mosoloo W lIVOIL
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£41.0.0

£49.10.0
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! ! RADIOGRAM CHASSIS ! !

£23.2.0

£37.16.0

£29.8.0

£28.7.0

£13.10.0

£19.17.6

£27.6.0

£25.15.2

Hi-Fi LOUDSPEAKERS
WE HAVE IN STOCK THE
COMPLETE RANGE BY
GOODMANS -WHARFEDALE W.B.
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£6.19.11
£7.13.3
£10.5.0
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STERN RADIO LTD. DEPT W. 109 FLEET ST., LONDON, E.C.4
FLEET STRUT sail/)N
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TAPE EQUIPMENT
A SELECTION OF
HIGH FIDELITY
PORTABLE TAPE

PRE -AMPLIFIERS
Adds "Hi -Ft" Tape Record-
ing to your existing Audio
Installation.
IN ALL MODELS WE

INCORPORATE THE

TYPE " C "
PRE -AMPLIFIER

and offer it CilInele in pxlable . Ii
(a) The new " COLLARO " STUDIO 3 .peed Dec..

Deposit (7/61-. 12 months C2/1)16
(b) The COLLARO Mk. IV Transcriptor " 3 Speed Deck

Deposit: 0161... 12 mooch, [210111
lc) The new TRUVOX PIA VI Tape Deck. Deposit

/ 2 months 0/3111
Id) Th. BRINELL Mk. V 3 Speed Deck. Demmt

110/61.. 11 months CIII5/7 ... .. ... f.51 .1 0.0
le) The WEARITE MODEL 4A Tape Deck. gpoi.i

£61.0.0midi-. 12 months EANG
.

STERN'S MULLARD TYPE "C"
TAPE PRE-AMPLIFIER-ERASE UNIT

INCORPORATING THE
NEW FERROXCUBE POT /7.
CORE PUSH-PULL OSCIL-
LATOR nd 3 SPEED TREBLE
EQUALISATION by means
of the latest FERRO XCUGB
POT CORE INDUCTOR.
PRICES INCLUDING SEPARATE SMALL POWER SUPPLY UNIT
COMPLETE KIT
OF PARTS £14 0  0 TESTED

AND 017 .0 .0
Depot.. 0101- and 12 months of 11/1/II. Assembled unit only.
ALSO AVAILABLE EXCLUDING POWER SUPPLY UNIT FOR

£11.15.0 and £14.10.0 realsectiTIIIY. (Carr. and Ins. 51- extra)
Send S A.E for leaflet or 2/6 for Complete Assembly Manual.
W HER ORDERING PLEASE STATE MAKE OF TAPE DECK TO OE USED
We present tins "1.4..F." Pre -amplifier strictly to Mollard's specification
etc ..ncorporsong ONLY NEW HIGH GRADE COMPONENTS and the
SPECIFIED NEW MULLARD VALVES. It comprises a COMPLETELY SELF-
CONTAINED UNIT. all components and valves being contained in a well
renolsteel Bon-Chum neatly finished in Hammered gold with a very
atiractiveir en=ed PERSPEX FRONT PANEL.

FOR PERMANENT HIGH QUALITY INSTALLATIONS
WE ALSO OFFER (excluding Case) the lallaw,ng

(o) The COLLAR() " STUDIO " TAPE DECK and our
Millard Type "C" PRE -AMPLIFIER and Power Unit
Assembled end Tested £32.10.0
H P. Terns,: Deposit 44/10/- and 12 months at (2/7/S.

IS) As above but TYPE "C" PRE -AMPLIFIER supplied fie
complete Kit of Parts

IC/
TYR'me'S "

COLLAR() Mk. IV TAPE DICK end 614ULLARD
C" Pre -whither end Power Usti, rierobledi

tested
M.P. Deport 0 and 12 months 001/4.

(d) As In (o) ahem best the Type "C ' seeellelleCOM.
NATE KIT OF PARTS

(e) The TRUVOX Mk. VI TAPE DECK and the or 1116161
Type " C " Promingildier and Power Unit
*EP. Deposit la and 12 months CUIMIL

(i) As above
PARTS

but eh* Type "C" topplied as templim
KIT OF

(8) T BRENNELL Mk. Deck and the emem
"C"he PRE -AMPLIFIER and POWER UNIT

bled Type

(h) As above. but the Typo "C " supplied r complete
KIT Of PARTS
The WEARITE 4A DECK with Type " C " mumbled
and tested
H.P. Deposit 611/4 -and 12 month, U12/I.

Carrie and Insurance on above were IS sitroi

£36.10.0
£41.10.0
£43.10.0

£29.0.0

£35.0.0

£32.0.0
£40.0.0

£36.10.0
£46.0.0
£43.0.0
£56.0.0

STERN RADIO LTD.
DEPT. W 109 FLEET ST., LONDON, E.C.4

ltphone. FLEET STREET 5812/3/4

THE FINEST RANGE OF
TAPE EQUIPMENT

FOR THE

HOME CONSTRUCTOR

YOU CAN BUILD
A COMPLETE

HIGH QUALITY

TAPE RECORDER

£36.0.0
H P. TERMS Deposit

12 months 0/12/115
FOR THIS WE SUPPLY:-

COMPLETE KIT OF PARTS TO BUILD
THE HF/TR3 TAPE AMPLIFIER.

THE NEW COLLAR() "STUDIO ' TAPE DECK
PORTABLE CARRYING CASE (as illustrated)

ROLA/CR.65710N 10in. x 6in P.M. LOUDSPEAKER.
ACOS CRYSTAL MICROPHONE 120011. SPOOL E.M.I. TAPE

AlHely for these who prefer another type of TAPE DECK we .01
2.P01 precisely as above-but IN PLACE of the COLLARO STUD L
DECK-WE INCLUDE --
(d) The MA IV COLLARD " TRANSCRIPTOR " DECK

H P. TERMS .. Deposit El, 12 monthly Ammon" of
(LI extra il we are required fe wire uP the

Trans:nowt: Switch Banks)
lb) The new TRUVOX Mk. VI DECK

M.P. TERMS: Deposit 15, 12 months 01 CHM (CON
and Inc on all above a 1216 extra).

For constructor" with their own Cabinet-WE OFFER:-
(a) COMPLETE KIT to build the HF/TR3 Amplifier, £28.0.0

together with the COLLARO " STUDIO DECK
(b) As above but HF(TR3 ASSEMBLED and TESTED

H.R. TERMS: Deposit LIM, 12 month of 62/6/2.
(c)COMPLETE KIT to build the HF/TR3 together with

the Mk. IV COLLARO " TRANSCRIPTOR " DECK
(LI sates if we sis required to wire up Deck Banks)

(dl As above but HF/TR3 ASSEMBLED and TESTED
(LI extra if we are to ware up Deck Switch Banks)

(el COMPLETE KIT to build the HF/TR3 together with
the NEW TRUVOX Mk. VI TAPE DECK

V) As above but HF/TR3 ASSEMBLED and TESTED
H.P. Terms: Deposit /lilt-, 11 months of 110/17111

(g) COMPLETE KIT to build the HF/TR3 AMPLIFIER with
the BRENELL Mk. V TAPE DECK .... ......

(n) At above but HERR] ASSEMBLED and TESTED
Dieismit Lt. 11 months of Cffdle.

lit THE ASSEMBLED and TESTED YINTR3 AMPUNER
with the WEARITE MODEL 1A DECK, kmePoretee
Wearit Had Lift Transtormer, etc
H.P. TERMS: Deposit MI, 12 months of (44/S.
(Carnage and Insurance on sack above is /. extra.)

ivAttracte PORTABLE CASE is available to Wommodet the TRUVOX
or COLLAR() TAPE DECKS and we offer it together with ROLA/
CELESTION 10 it sin. LOUDSPEAKER-ACOS CRYSTAL MICROPHONE
-and 1200ft. SPOOL E.M.I. TAPE-ALL FOR

(Carnage and insurance Si- one. /

£39.15.0

£45.0.0

£31.10.0

£30.15.0
£34.10.0

£36.0.0
£39.10.0

£41.10.0
£4.5.0.0

£55.0.0

WE HAVE THE NEW 1 -SPEED TWIN TRACK
TRUVOX Mk. VI Tape Dock in stock £28.5.0 0P-*

11 1os116. ome.
It r.t, TRU:WON REV. COL ?TER and PAUSE CONTROL and flatly wae,1o

eooal byes alawlael 61 ell Toot. woleeeeet. T e in? Vepulee COLLARD
...I 1., DI1ENELE IfY V onto ..,

THE MODEL HF/TR3 TAPE AMPLIFIER

11 -SPEED TREBLE EQUALISATION
by mansef the Nun FERROX-
CUBE POT CORE INDUCTOR.

AIT OPrPARnLErr.
£12/15/.

TLLY AsalEMBLRO
AND TEATIO L18/10/ -
HIM POBOLUZ: Imp-ix IQ OS owl
is mama. U (1141. A ...re bin
,.,rams eneeltlee Mont ea.sot
the )<t1 LARD LADOSAT="ONLY T,EW 11141114.1DADD COICCoL in
mamma.= 4001ga

are leterpereted Dder=.1.ILLAZD CALYEN ont  OILSON OUTPUT T Nrt-
mem rtlees II.ad frelestoe-Edecove

Toll 001/4-46mIleRW Ned iMeasi. nleak. r 6.I.o. Or ea Pwat ISpoy tad
we be end as AapMe ter .11ftel reprslutunn at Gm.. Uteri. cr Does
Radio rem op_ x Sx 1111.-D41,12-0,41dro-u Deneil-piemes opeclO
etleb. INA m Wel et VI Mr Armor Massa

PLEASE ENCLOSE S.A.E. WITH ALL CORRESPONDENCE
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CLYNE RADIO LTD.
162, HOLLOWAY ROAD, LONDON, N.7

NORth 6295r6r7
ALSO AT. -111, TOTTENHAM COURT ROAD. LONDON, W.I.

MUSurn 5929,009S
119 CHEAPS1DE, E.C.S. MON 6660

All post order* and correspondence to 161, HOLLOWAY RD.. LONDON. N.?.

Open: Tottenham Court Rd.. and
Chao/outdo 1 a.m. to 6 p.m. Mon
to Fri Sat I pm. Hollows) Road
1 a.m. to 6 p m daily. Chun I

p.111., Set. S 30 p rn.

II not stated, please add postage
on orders under (I. Cash with
order or C.O.D. (charge, extra)

Our Advantageous H.P. and Creek
Sole Te,rns ore orodotdo on any single
.tent ever LS. Your anew/roe, inwted
PHosir print your name and addresr If

TO BUILD YOURSELF
ALL PA 117N it 1111. A ISLE SEPARATELY

WE ARE THE EXPERTS IN THIS FIELD AND
CARRY THE MOST COMPREHENSIVE STOCKS

IN THE COUNTRY.

All Instruction
required Book and

components P. itemised
t special B price lift
inclusiv P. available
price separately

Ill New Look " RAMBLER " all dry s'het portable .. 17 7 216 1/6
12) "RAMBLER" Mains Unit Isuitablia for most port-

ables) Cl 7 I/6 9d,
I)) "ECONOMY FOUR" T.R.F. Main. Receiver... LS 10 2)6 1/11

(4) "FAMILY FOUR" (our new T.R.F. Receiver) (3 It 2/6 116

IS) "SUPERIOR FOUR" (bur valve mains receiver , LS IS 2/6 1/6
16) Standard JASON F.M. T 16 IS 2/6 21-
(7) Fringe area JASON F.M. Tuner (7 IS 216 2/-
(0) JASON "MERCURY -Switch tuned F.M.Ssoder 19 19 2/6 2/- (II)
(9) OSRAM 112 Printed circuit F.M. Tuner a I 216 116

110) JASON "ARGONAUT" AM1F11 Chula" LIS S 2/6 2/ -
III) JASON "ARGONAUT" AM,FM Tuner 113 19 3/6 2/-
(12) F.M. Power pack (suitable Icor most tuners) ..... LI 17 1/11 1/-
(13) R.C. 3/4 watt amplifier (with Bast Middle, and

Treble controls) (4 S 216 1/-
(14) 2 -amp. Battery Charger (I 16 2/6 3d.
(1S) R.C. Transistor/Crystal Receiver Cohan ) LI I 1/3

LI.(16) R.C. Soso,' Transtator/Crystal Rec. (ditto) II 7

/-17) R.I.P. I -valve Battery Recover (.2 2 2 9d.
IS) "CRY-BABY" ALARM (Baby Alarm) el II 2/6 II -
19) MULLARD 510 Amplifier (printed drttell) Ultra

Linder version (9 9

(20) TELETRON "TRANSIDYNE" Transistor Portable LI1 19 ?i/: ili/-4If -
(21) "DE -LUXE" Printed Circuit StaperMot u (7 IP 3(6 116

(22) JASON J.T.V. 2 Tuner LI) le 3/6 2/6
(23) RADIO JACK 19 1,16 6d.

MULLARD TYPE  C " Tape proamp.
(23 JASON 1.7.1 Stereo pre-anop.

(12 9 3;6 216
CIS 17 2;6 2)6

126 JASON 1 4-4 Stereo pre -ante. (22 14 2/6 3/-
(77) NEW JASON F.M. TUNER with lowilt-la power

tupelo*, and cabinet a 19 316 216
(211) NEW JASON FRINGE AREA F.M. TUNER as above (10 IC 3/6 2/6
129) PULLIN Series 10 TEST METER CS IC 2.6 1/6
130) R.C. Sup r Personal Portable, I.valve (phone extra) (I IS 2;6 2/-
(31) R.C. Super Personal Portable, 2 -valve (phone extra) Cl I 2/6 1/-
(32) R.C. TRANSETTE 2 -Transistor Personal Portable L3 9 2/- 2/-
(33) JASON EVEREST 6.Transoltor 2 -wave Portable (13 19 3/6 3/6
(34) JASON EVEREST 7.Transiztor 2 -wave Portable (IS II 3:6 3/6
1/5) CLYNE Cathode Ray Oscilloscope (II 19 10/-
(36) Compact Multo-Range Test Meter (2 IC 1f6 If6
(37) CAR RADIO. Printed circuit. S-raireSuperbdt. ill 19 3/6 3/6
(36) JASON Audio Generator AGIO (14 S 3/6 2/-
(39) JASON Os ilIostop OGIO CI 10 Sf- 316
140/ Super SHORT WAVE RADIO. I who ... (I IS 2/. 21 -

Instruction Booka which contain lull description. easy-toloilow practical wiring
diagrams. theoretical diagrams, Itemized price Intl. etc, are tree ol charg with
all parcis but may be purchased separately as shown above.

NEW! NEW ! THE "WAVEMASTER"

1 -TRANSISTOR LUXURY PRIME
To build yourself. Medium and Long Waxes
-Push -Pull Superhet A.V.C. Poorfect Car
Radio reception. Site lOon.  talin. a Hin.
at base tapering to 1m, at top Very attrat
tout two-tone V ynido covered cabinet with
cream and told printed escutcheon plate.
cream and gold knobs. handle and cabinet
Atonic Weight complete with long-Itle
14 volt hatter -y -4i lb. Muds transiston
throughout. HighFIxia Tin, a 4in. Elliptical
Speaker. slow motion tunin', co-aoal
socket at rear for direct connection to Car Radio Aerial. Improved reception by
use ol saron.lettion plated telescopic aerial disappearing Into Cabinet when cloud.
34in above Cabinet when fully extended. Construction simphfoed by bakelite
chassis board with the billowing componenu already mounted: - Tuning
Condenser - I F. Translormen (3) Oscillator Coll, Trimmer Bank. Output
Transformer interstage Transformer. Ferrite Rod Olivial. Brackets and Earth Bar.
SPECIAL INCLUSIVE PRICE lor all required components, lull assembly instru-
tions-uothIng more to buy --es 110/1916 Plus 3/6 P. 6 P.
Alignment waits available. Full assembly inttriAtien and individually priced
parts list. all of which are available separately 2/6 post free.
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VISIT OUR FULLY EQUIPPED
HI-FI SHOWROOM

AT TOTTENHAM COURT ROAD FOR
DEMONSTRATIONS OF THE LATEST

HI -FIDELITY EQUIPMENT
BY ALL LEADING MANUFACTURERS

We stock equipment of Quality by all leaning makers:
i.e., Leak, Quad, Armstrong, Dulci, Ferrograph, RaRiectograph, Vortexion,
Linear, Wharfedale. Grundig, Goodartnit, Wel., Rogers, G Lenco,
11.7.1-1.. Pamphonic, Simon, Bren11, Cotlao. etc, etc
A full rang. of high quality cabinets to suit all purposes is on show, i.e..
"RECORD HOUSING,' "W.15." etc.. Enquire about our interesting
partesichang scheme for personal callers.

SUPER MAGNETIC RECORDING
TAPE SPECIAL III

Trod* onquirip invited
Forst delivery Famous American Feyrodynarn.
ice Acetate Base High Quality Recording Tape.
An enthusiast's " must." Brand new (NOT
SUB -STANDARD), Inn. 1.1000. on plastic
spool. 15/-1 7,n. 1,11100 It, on Pestle spool.
IV-. Professional quality " MYLAR Du
Pont Tin. 11100k. 44/, Tors 14004t. 60,-, Sin
1100f1 37/6, P. Tree.

NEW BRANCH ! !

CITY BRANCH NOW OPEN AT

99, CHEAPSIDE,
LONDON, E.C.2.

Telephone: MONarch 6860

Situated midway between Bank and St. Paul's
Stations and no more than one minute from either.
Monday to Friday 9 a.m. - 6 p.m. Saturday I p.m.

STILL LEADING THE FIELD!

CLYNE CATHODE RAY OSCILLOSCOPE
for Home Cons ruction

The alert addition to our Comp. -0 stocks
of quality equipment /or the con-
structor. This is an exceptionally
sound and robust instrument
of the most versatile typa,
that will be boon to the
seriously minded amateur. ser-
viceman or constructor. Speci-
fications: 11 -Range Tim. base,
switched free 20 Cl,. to 160
Kels. YPlate Amplifier
has a bernlitivity of SO mil.
and frequency resPoemi of
)0 cis to 600 Kelt with s
pin of ISO. A calibrating
voltage of 6.) v. 50 c/s.

provsdeil. Employs ECR)0
21in. Cathode Ray Tube and 4 valves
2/ECFI30. liErt I, 116%5. Con-
trols: Xaltift, Y-shilt, Focus. Width, Brilliance. ON/OFF. Time
Ease Frequency (Fine), Time Base Free (Coarse). Sync. Selector.
Sync. Amplitude. Y -input Selector. X -input Selector. Amplifier Gaon.
Operates from 100(150 v. A.C. Mains, All required components for
the constrtiCtion of this wonderful instrument. including comprehensive
assembly instructions, available at a SPECIAL INCLUSIVE PRICE Of
ONLY 111/19/6. plats SI- carriage and packing,

A.M. GRAM CHASSIS SPECIAL! (By famous insnulacturer).
This special offer chassis is being offered for a limited period only and repre-
sents the best possible value for money. Spec : 2 wavebands, Long. Medium
and Short. S miniature ealves-4C7, 6F I S. 61020, N I OS, U107. Attractive
vertical glass dal (I3in. a 3fin.) in red green and gold on black background.
Two -speed dial drive. Full range tone control. Output approx. 4 want
to match 1 ohm speaker. For AC. mans 110/250 v. Overall size 11in a

 6fin. high, WHILST STOCKS LAST, 0/19/6 ONLY. plus 7/6 P. & P.

SPECIALPURCHASE A.C./D.C. CHASSIS MANUFACTURER'S
SURPLUS

Owing to favourable purchase we can oiler
urMtly limited quantity of these handsome
chants A.C./D.C. 103/250 v. for Medium and
Long Wave plus gran position. Incorporates
own frame aerial. Valve line up: U107.
MOE. DHOW, VV107 and X109. Overall
(hush site I] a Si x 711n. high. Attractive
bronze dial with id end cream lettering.
Oral she 111 a in. Stale length 71in.
Logging scale provided. Price 0/1916 only, tax paid. plus la P. & P. M.P.
terms 1..4 deposit, plus bur monthly payments or 211-.

ADVANCE ANNOUNCEMENT!
TWO NEW COMPETITIVELY

PRICED TAPE RECORDER KIT,
NOW READY !

Eon 3 watts output. !minted circuit
construction, valve tins -up EFS6.
ELM, EGOS], EZSO and EMU
recording indicator. Latest 0 a4 Nigh
flux Speaker. Complete with Tape and
empty spool, and Apes 311-1 slick itillte
with eland. AttraCtivi two -lent
Cabinet. Supplied with latest COLLARO
Studio 3 -speed deck. Teal price 25
guineas. Supplied with B.I.R. aingla
speed deck, total 20 'wines..
M.E. Thep are Kits, amplifier supplied
unassembled. Full assembly !admit -
lions are included. Please odd 7'5
for packing and carriage. All parts
available separately. Full details en
application.

RECORD PLAYERS
Full range of changers, single play
are, transcription units at usu.
competitive prices. Interesting
H.P. facilities.
E.M.I. 4 -SPIED STEREO SINGLE
RECORD UNIT. Complete wet
Stereo Hoed and Sapphire Styli, Brand
New and Fully Gted. ONLY
4/10.'6 plus 3/6 P. & P. whilst stock
tar
G RRRRR DRC.111DMKAISTERIO
MONAURAL 4 -SPEED AUTO -
CHANGER. Complete with GCE
plug.in Crystal Head and Sapphire Sty
for monaural records. Finished in
cream. Brand new, fully guaranteed
Limited stocks. ONLY (11.0/6, plu
Si- P. & P. NOTE: Garrard LP
Stereo plug-in had for above availabl
as optional extra for 0.4111 tic. P.T.
Terms available.
ILS.R. UM MONARCH. 4 -epee
Miter Autochanger complet wit
turnover crystal insert and Sappho.
Styli. Few only, now at 1411114, plu
3/6 P. t P. Brand new and fully guaran
teed.
THE LATEST COLLARO "CON
QUEST" 4 -,peed autochanger i
cream with Studio "0" insert. Brand

eve, fully guaranteed. 0119/6. plu

COLLARO "CONQUEST " STE
REO.MONAURAL. Latest type--

guarantee&
P

Brand new. LS MC
plus ) 6 P

DECCA PO RRRRR E AM-
PLIFIER. As supplied in
famous DECCAMAT1C III. Com-
plete with small cream knobs.
Full range tone and volume controls.
Employs ECU) valve. Site ) x 1f a

Only 59/6, plus 3/6 P. & P.

SPECIAL CELESTION B a 6in.
elliptical high pus loudspeaker
210/-, plus 1/- P. & P. to
VERY ATTRACTIVE PORTABLE
CABINET in two-tone resin
covering for accommodating the
above items and ancillary equipment,
75/, plus Si- P. & P.
Note. If the above three ;terns are
purchased together they will be
supplied at the special inclusive
price of OM& plus 6/6 P. & P.

LATEST COLLARD STUDIO
TAPE TRANSCRIPTOR. 3
motors, ).speed 11. lf. 7I ..p.a.
takes Fan. spools. Push-button
controls. 115115/, plus Si- P. & P.
Usual H P,
LATEST B.S.R. MONAIL
DECK.- Single speed Tape Deck.
Take. 51in. Spools-)f i p.a. At
011916 only, plus S/- . I P.
A COMPACT TEST METER
FOR HOME CONSTRUC-
TION. This is a very sensitive
inultyrange test meter (500
microamp basic movement) are-
enng the following range.: AC/
D.C. voltage: 0-10 r., 040 v. and
0-500 r. C : D.C. 0.10
mA., 0-50 nsA. and 0.500 Ink
Resistance (on i I battery)
1K.ohrn to 100K,ohns Housed
in a smart grey stove enamelled
case Measuring Jiro. x 7m. x
I fin. Overall. Brand new best
quality components and High
Stability resistors an used
throughout, resulting in a ther
mighty reliable. accurate in-
strument.
NOTE Meter is supplied with
calibrated Kale fitted, and all
components, including shunt. are
prepared kyr immediate soldering
onto position. Comprehensive
assembly instructions with prac-
tice/ and theoretical diagrams are
supplied together wi:h all note,.
tart componnts at a SPECIAL
INCLUSIVE PRICE OF ONLY
59/6. plus 1/6 P. t P. The in-
struction envelops a available
asp RRRrely if required at IN post
Ire.,
PRECISION TEST METER

(To build yourself)
Nlnecesn rang.. Cur-
rent and resistanc. Designed and
produced for use by the famous
Pullin Company. All necessary
components at Special Inclusive
Price of only 0/19/6, plus 2/6
P. & P. Illustrated leaflet with
lull description available on
request.

CABS' UNIVERSAL
TEST METERS

These pocket -sin multnrang
tet rnes are of excellent
quality and cover all the most use -
rut ranges (A.C. Volta D.C. Vohs,
es. to e d cu  t) S ppl ed

complete with test Prods. in
st ruct ion book and batteries.
Model A.I0 (2.003 ohms per wait)

£4;170'd
Model 6.20 110.0012 ohms per
volt) a/lei-.
Plus P. & P. 3/6 on each,
Fully detailed and illustrated
leaflet available on request.
ALFA POCKET TESTMETER
A most versatile tent meter cov-
ering IS ranges. 3.333 o.p.v. basic
movement. Ohms ranges: 0.20K.
CO Meg. Vohs: A.C. and D.C.
6 v., 11 v.. 10 v., )00 v.. 1.200 v.
Current: D.C. 300
30 nsA., 300 mA. Site only
a Sin. a I lin.. overall. Supplied
complete with instructions and
test prods. ONLY 1.5/11,16. plus
216 P. & P.

CLYNE RADIO LTD.
167 Holloway Road, London, N.7.
0 Cheapside, London, E.C.1.
16 Tottenham Court Road, London, W

FEE OVER
FOR MORE BARGAINS*
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METERS. We carry large stocks of
Meters from IS microamps to 1.500 v.
A low of the most popular types are.
25 meroanips lain. Flush Round.
41/-; 100 moo/imps lam. Flush Round
Moving Coil at 45/.; 500 m,cro.mps
2m. Flush Round Moving Coil at 11.6;
I mA, lin. Flush Square Moving Coil
" Elliott " 1954 rnanf., 25/-; 50 mA.
lin. Flush Square Moving Coil SC
I mA. lein. Flush Round 35/.. Send
stamp for complete list. W. shall be
pleased to quote for special motors
to your own &pacification.

SPEAKER BARGAINS
Goodman, Sin. a 2fin.. 3 ohms. 74/ -
plus 1/6 P. & P. 10in. Etat High Flux
3 ohm. 39/6 pile 2/6 P. 6 P. In.
Gluten High Flux 3 ohm, 31/6 Plus
IF P. & P. fin. Plessey Tweeter.
plus 1/6 P. & P. R & A. Typo 9120.
Mk. 10-12 watts, 3 ohm.
12.000 gauss. 55/ Plus 3/6 P. & P
R. & A. Type 0120, Mk. II. 10-12
watts. 3 ohm. 10,000 gauss. 35/6 Plus
3/6 P. & P. I2in. Bakers %Murat, IS
ohms, 15 watts. 30-14.003 c.p.E.
14/10/- plus 3/6 P. & P. All the above
brand new arid fully guaranteed.
Special I Spacial ! Latest
full frequency speaker. Size 13(in.
x in. 3 ohm spouts coil. Double
cone. Unrepeatable at 37/6 each only.
Plus 3/6 P. & P.

AERIAL TUNING UNIT
ZAOMI. This well made eir.i/V CI
unit contains a host of useful com-
ponents including: 1 mA. In flush
round M/C meter. I mA. Wasting.
Advs. lull -wave meter rectifier. 5 -

polo 5 -way heavy-duty silver plated
wavechange switch. 3.n. dia. salvor
plated rotary tun.ng kr/debtor. 350
pF tuning condenser with insulated
coupler and 31 in calibrated dial
(0-100 deg ). etc . etc. Contained in
strong metal carrying cue 9in. x 9.n.
a Bin with lunged lid. ONLY 27/6
plus S.- C. 6 P.
Nc AP/ WALKIE-TALKIE
A wonderful offer. Thy Iambus trans -
receiver unit. with relay operated
SEND/RECEIVE twitch. covering 7.4-
9 Mc/s bud. range approx. S miles.
Good condition. ONLY 22/6 plus I/6
P. IL P. per unit (lee, accessories).
Quantity Export inquired wekorned.
" ROLEX " SPECIAL HEAVY
DUTY MAINS/BATTERY AMPLI-
FIER. Very smart unit housed in grey
crackle finish case with chrome and
cream fittings. for use on A.C. mains
200/250 v. or 6 v. D.C. battery. Valve
I.ne-up; 65K7, 6SN7, 6517. 2-6V6. 6X5
and 629C vibrator. 20 watts output to
match 4, 11. 16. 150 and 500 ohm speaker
systems. Ideal for P.A. work. etc.
Size, 13fin a Olin. a ltin. Mike and
grain inputs with separate gain controls.
tone control. Brand new, fully
teed. ONLY El Si 15/-. plus 7/6116.11.1-1,

DIRS BALANCED ARMA-
TURE HEADPHONES. Corm
Plate with headband and leads. 7/6
pair. plus 1;6 P. & P.
HIGH IMPEDANCE LIGHT-
WEIGHT HEADPHONES.
Brand new imported type 4.000
ohms. Complete with loads. 15/-'
plus I/O P. & P.
AMPLIVO X HEADSET SPECIAL
(not surplus). As used In up-to-date
skips, aircraft. etc. Excellent quality
super lightweight low Impedance
magnetic headphones complet with
button microphone attached and plastic
ear moulds. Absolutely brand new.
45/- pair. Plus 1/6 P. & P.
EVERSHED AND VIGNOUIS
BRIDGE MUGGERS. Sere, 2. ISO v.
Perfect arid complete with leather
carrying case. FEW ONLY at
LI9/191-, plus 7/6 P. & P.

EXTRA SPECIAL OFFER
A small threovaiv PO
RECORD-PLAYER AMPLIFIER
mounted on baffle 12 x 7in., with High
Flux 61in Loudspeaker. Valve line-up
ECCE13. 11-54. EZOO. Incorporate,
separate bass and treble controls.
eta.. output 3 watts. Will match all
types of high impedance pick-up.
Ready to use. LS/12/6 plus 3/6 P. & P.
NEW STYLE CABINET
finished in two -ton. Leatherette.
Will accommodate above Ampli-
fier and Baffle without modilka-
tion. alto most Ones of Ancillary,
Equipment. Overall site le x 131
R Fitted with carrying
Media. a/1/6 plus 5/- P. & P. I

NOTE. If both item pur-
chased together they will be
supplied at a special inclusive
price- of (.11,7,6 plus Ea P. & P.

CABINET SPECIAL!!! JUST ARRIVED!!
Leading manufacturers special
tape equiprunt cabinet -
multi purpose. Will house all
your portable tape or record
playing equipment. speaker
up to Bin. or 10in. a tin.
Size lain. a I6in. a lain.
Dark green nixing covered.
chrome carrying handles and
fitted detachable lid with
lockable clips, (Keys supplied.)
Brand new In original packing.
PRICE ONLY 75/- plus 5/ -

part packing and turista.
(Limited quantity.) A truly
professional lob!

RETURN OF A WINNER!!!
We have been lortunate in
obtaining a further linseed
supply of this fine and popular
cabinet. Instantly recog-
nised as being of leading High
Quality manufacturer's stock.
this trollettype cabinet is
Meshed in polished dark wan.
nut- Can easily be adapted to
accommodate tape recorder,
amplififr, radiogram. etc..
etc. E inilaSurarnantl.
24/in. a 16 n. a 29in. The
whole is mounted upon
" easy run "castors. Subject
to being unsold. LS/1916.
Plus 15/. C. & P.

(Exclusive)

ALLAN DOUGLAS ELECTRONIC ORGAN
Rudrs will no doubt be pleased to know thag our working
modal of this amuing organ for home construction. may now
be heard and soon. at our HiFi Showroom in Tottenham Court
Road. W.I. For the benerit of constructors all components,
keyboards, chokes, inc.. are available ready made. Full COO.
otructional detail, are available in book form at IQ. plus 1/6
p. and p. We shall be happy to forward a complete price list
on receipt of a stamp. Please address all organ enquiries for
the attention of Mr L. Roche.

A SPECIAL HIGH QUALITY PUSH-PULL AMPLIFIER
By famous manufacturer Limited stocks only of this

really wonderful quality
amplifier empkoring 4
valves: 2-E184. ECCS3,
EZSO Separate Bass and
Treble Controls mounted
with Volume control upon
!omit panel with flying

leads. Excellent quality COOS.

Ptinents employed throughout.
Overall dimensions; (Mein

chassis) 124m. a 4.n. a Sin high.
Control panel: 6.n. K Ifin. Input
co match standard high impedance

C/174111_15T"'STOsa&r cea'4`18-Itity 163/37,`,1:.°;76xi. '1.";E'lrit'0
VERSION -time appearance and valve line-up, only E7/11/6
plan P.6 P.

VALVES. We have perhaps the most up-to-date valve stocks in
the trade. New imported valve types fully guaranteed and P.T. pad
and all the usual surplus types at special prices. We also carry  ccirn
prehensivo stook of all 11.VA, type, at current last prices. Send stamp
for NEW Ilat now available. Note. Certain American special amorous

pen can be supplied. Enquiries invited.
VI -GUNNED CATHODE RAY TUBES. (A. new.) Guaranteed
11 months. 17In.. 14101.. end 131n.. 0/10/; 171n., Id) nun.. E7/11/61
phis 10/. c. and p.

-TRANSISTORS III -
SURPLUS-P.N.P.
RED SPOT (Audio/Experimental A.-

Wtion) EP/ M.
WHITE SPOT, R.F. up to
2.5 Mee 7/6 ea.
STANDARD-
B IUMAR
TSB ISA es.
MULLARD
°CIE
0C44

Power 3 watt MI- ea.
se.Ng

OC4S R.F. up to 6 Pk/a.-. 1111/6 Ito
0070 15/ - ea.
007 I I0/- as.
OC72 14/6 r
OC/72 torched pair 27/- pr.
0073 11/4 es
0077 1516 ea.
NEWMARKET
V6/2R R.F. up to 4 Mc/a. I1/6 es.
V6/4R RI. 44 NO 23/-r.
V6/11R RI. up to S MCA. 36/- ea..
Audio

PM- ea.
VIS/lOP (Power) III- es.
MAZDA
)U4101 R.F. up to 6 144/E III -r.
XAI03 R.F. up to 4 Mc/e. IQ- ea.
X11104 Audio up to I MA IQ- ea.
Attractive discounts for bulk pur
chases. The above is a valuation only.
Let ua here your enquiries.

(ALL POST FREE)

* BARGAIN CORNER *
12 CHANNEL T.V. TURRET
TUNER (by famous manufacturer)

Brand new, NOT sur-
plus or oat -equipment.
35 Mc/s. I.F. PCC 54

and PCP SO
valves. Com-
plete with

coils ; Band t

Channels I to S
Band III Chan
nal. 8 to

manufacturer's
orig.. 4

ea ton. Fully guaranteed at only 344
plus 2/6 P. & P.
ACOS MIC 39-1. Crystal stick micro-
phone with stand. List price S ens.
Our price 343 plus 1/6 P. 6 P.
MICRO. General purpose crystal
microphone with desk stand. Oor
price 23/- only plus 1/6 P. & P.
DEAF AID TYPE EARPIECES.
Standard magnetic type complete with
lead and plug. As new. ONLY 123
plus I:- P. & P.
ANOTHER PORTABLE CABINET
B ARGAIN I Ex leading manulac r
battery portable attache type case.
Attractive two -ton, grey !mane finish,
Size closed 13(m. a 9/nn. a )fin.
Complete with fitting and handle.
Including Medium and Long Wave
frame atrial which ats in lid. Limited
quantity only et bargain vice of
19/6 plus 2/- P. & P. Brand new.
TRANSFORMER SPECIAL Sup-
plied quality hall shrouded drop Owe
Mains Transforms,. Input 200(230 v.
Output 350-0450 a. SO mA.; 6.3 v.
3 amps. S v. 2 amps. EX-PpilipOSPOI but
guarsnmed O.K. ONLY 9/6 plus I/ -P. &P.

LOUDSPEAKER. Emeaquip. as
new. Lees transformer. 3 ohm speech/
coil. In attractive cloth covered cabinet.
Ideal for extension speaker. 22/6 plus
1/6 P. & P. Speaker only, less cabinet
at 13/6 plus I/6 P. & P.
B AR GAIN I REPLACEMENT
PICK-UP INSERTS. All brand new
and fully guaranteed. Complete wit
Sapphire Styli. FONOFLUID
mech. B.S.R. ICS (lea bracket) 15) -
each. B.S.R. Hi -G with bracket. IN.
each. S.S.R. (less bracket))
IS/- each. E. V. POWER POINT
In Garrard plug.in shell. 11/6 each.
G RRRRR 0 GC2 IN- each. E. V.
CARTRIDGE only 11/6 each. All
plus 9d. P & P.

1 ALSO

SEC
PAG

1)6
162 Holloway Road. London, N.7
99 Chtaulde. London. E.C.2.
la Tottenham Court Road, London. W.I.
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MOBILE
Technical Specification:

TRANSMITTER
R.F. power output: S 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 54dB. all others at 70dB.
Modulator output: 4.5 watts.
Modulation capability: 90 per cent.
Modulator response: Flat to within 1dB

from 150-3000 cis.
Public address: Audio output 4.5 watts.

PANEL CONTROLS
Aerial socket, pilot lamp, extension
speaker, selector switch, volume control.

RADIO TELEPHONES
MODEL HP II

Frequency
range 75-100 MO

Complete Transmitter
Rector." Assembly, and power supply.
measuring only (1(.n.  Bin. main Weight
11( lb

Each net comprises one V.H.F.
Trans/Receiver, one 12v power supply
and one hand mocrophon

Original cost over (100: suppled in
used condition but in working order at

ONLY £ 1 8 PER SET
plus 303 Od carriage

Specification (contd.):

RECEIVER
Sensitivity: Less than 1 microvolt.
Frequency stability: 2 parts in 108 per

degree centigrade.
Selectivity:- 6dB at ± 25 kc/s.

-30dB at ± SO kcis
-50dB at 65 kc/s off tune

Signal to noise ratio: 12dB or better
for luv input. A.F. Output: I watt.
Speaker Impedance. 3 ohms.

POWER PACK
Power input: 12 v.
H.T. Output: 300 volts at 105 mA. for

Transmitter. 250 volts at 54 mA. for
Receiver.

L.T. Output: 6.3v. at 1.6 amps.: 6.3v.
at 2.6 amps.

POCKET MULTI - METER
Brand New. 2,500 o.p.v. Multi

ramp. H30/170000/
1,2W . A.C.. ditto
D.C. 0-v1k., 0-1 ven-
om; 400 micro -A.,
12 rn.A., )00 m.A.,

00 to + 65 db.
S ranges 3 it 43 
Ifni Large clear
dial. Loads supplied.
(Lost price (6/19/6)
OUR PRICE (4/7/6.

6 P. 2.6.
SIGNAL INERATOR. 100 kc/s -100 Mc/s.
and 100 Mc's 100 Mt's. Internal Mod. 400 c.p.s.
to  depth of 30%. modulated or unmodulated
R.F. output continuously variable 100 milli -volts.
C.W. and mod, switch, varoablia A.F. output
Magic eye. Metal case 10:61 a 51m. A.C.200/
230 v. Brand new. Only L6/1918. Carr. Si-.

RECEIVER
1 S to 12 Mclz.
7.valvauperhet.
built like
dream. 115K7.
RF,125A7 Mixer.
I1A6 Oscillator,
12Q7 Detector,
AVC BFO lea
AF. 125K7.1 F.'s.
The 11A6 Anal

puts 1.4 watts Into SOO ohms with an input
modulated only 30%. Panel controls' R.F. Gain.
A.F. Gain, C.W. Pitch, band -twitch, mod -C.W.
switch, power switch, ground and aerial posts.
M.O. or crystal frequency switch, speaker tack.
Card holder to log 30 stations, hand vernier tuning
knob turning a large etched calibrated Out
behind hair toned window. anti -backlash gears
used. Used condition. (.11:10/., carriage 15"...
T.C.S. TRANSMITTER available at (9101..
carriage IS"-. Noce. -11 both items purchased
together. L17. Carnage 23)-.
D.M. 34. America's Anent little dynamotor
offering 12 v. in with 220 v. out at (10 mA. With
suppression and smoothing mounting but.
Site 4{  2f x 21in. Original patking. ONLY 35/-.
P i P. 3S.

WIRELESS SET No. 19 Mk. II
This famous
Transmitter -
Receiver into,.
porn*, "A" Set
-TX/RX cover.
one 2.1 MO.
( 37.5-1 SO
wanes). "

Set --VHF TX/RX covering 230-240 MO. (1.2-1.3
metres) and Intercom &moldier. Complete with
IS valves, 500 micro -amp. check and tuning woter,
circuits, and instruction book (American manu
facture). In used condition, 65,-. Carr. 10,-.

cIR silica

MONITOR
TYPE 211.

Corststsof
VCR11116.
SW. I.
5U4. I.
VU120,
34A30,
I mA.
teeter
staled
100.0.
100+ In.
torpor-
nes Y
that. X
shaft in
piste.
Focus.
sync .

B ias.
Input to X plates switched .20. S
and direct. requires only suitable power
pack for use as oscilloscope. 70/-, Lary

ALIGNMENT ANALYSER
Type MCI2

A.C. MAINS 200,150 volts Provodes:-
"WOBBIJLATOR " (SWEPT FRE-

I QUENCY) OPERATION. for FM/TV
, alignment lonear frequency sweep up to
' 12 Mc/s. From 400 kna.-b0 Mr/s.

CAPACITANCE MEASUREMENT. Two
ranges provided. 0-60 pf. and 0-120 pt.
SPECIAL FACILITY enables true reward
frequency of any I uned crt. I.F. trans
former, etc . to be rapidly determined.
ONLY L6'19 6. P a P 51-.

HI.F1 CO  AXIAL
SPEAKERS. BRAND
NEW -U. 5.A MADE. 12in.
CO -axial Speaker. The
woofer uses 6 B ox. Alines
S Has 31n tweeter
and an  lectronot crossover

network to sep ccccc the speaker (unc-
tions. Frequency response: 40.17.000
cycles. Output 12 watts, impedance
B ohms. ONLY 120/-. Sin , 2(in. tweeter,
10 watts. etc.. 90/-. P. I P. 4/- on each.

B RAND NEW
VARIABLE

TRANSFOR.
MERS.

Input 230 volts.
Output 0.260
volts. S amps.
Brand new. only
11. Carr. 12.6

AMERICAN LIGHTWEIGHT HEAD SET
These M S 30 phones are
the smallest used by the
U.S. Air Force. 23051 ono.
using soft rubber minia-
ture ear moulds for Teel.
TUT music and voice
reproduction of the finest
quality
ONLY IS'-. P. a P. 7,6

VERDIK 141.11 AMPLIFIER. 10 -watt push-pull
ultra -linear feedback. Beautifully styled in green
stove enamel. Provision for tuner. bass and treble.
S -petition selector for radio. EPA& mike, tan*.
L.P. and std records. Ent price 20 es OUR
PRICE (14'196. P. 8. P. 7'6.

INSTANT VALVE
FILAMENT

TESTER
MODEL VT -4I

Porktstat
battery operated
GIVES INSTANT

CHECK OF:
 All Radio

 All T.V. Valves.
 All TN. Radio Fuses.
 Circuit Continuity. O0 --O
 All Pilot Lamps.
 Hu built-in monis-

lure 7- and 11.pin
valve straighteners and battery test

*lntra,
types.rnational

Octal, B 13. 11.9. B7 Battery and

Beautifully styled -precision
complete. Fully guaranteed

ONLY

-ff

CONVERT TO
V.H.F.

Within minutes you
can extend the Ire.
quanta' of YOUr r
mover to cover V.H F.
by using our brand new
V.H.F. Convertors.
R.F.26 coven 50.65
Plc/s. vernier calibrated
tuning. 20/-. R.F.25
covers 40-50 Mt/s.. swathed tuning, S 6. r
supplHd P. II P. 3/6 on each.

PO TRANSAECEIVER No. le
A soill.contaomod Trans 'Re
Myer for Telephone and
C W Range approx 10
miles. Frequency 6-9 Mt,'s
(SO 33 3 ). Valve line-
up 3 ARP.11 I AR.$. I

ATP4. Complete with tend,
H.T. and 1. T meter and all
attessoroes Weight 20lts
Site B x 10  17m. Brand
New only 1110/-. Carr 10/-

made

30' -
Supplied
P P.

Callers: 87 TOTTENHAM COURT ROAD, LONDON, W. .
Mail orders : (DEPT. W.) 32a COPTIC ST., LONDON, W.C.I. Pius. 6607
WOT! You don't own a Reldo catologuel It's terrific and fully Illus. Only 1 3
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R.S.C. HI-FI TAPE RECORDER KIT

Build o high quality recorder osi

In the 170 clots for only 25 1
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HI-FI 10 WATT
AMPLIFIERS

MILANO 1491
B UT IN 11.10111.1
IOOiD COADMON £5-19-9
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R.S.C. BATTERY TO MAINS CONVERSION UNITS
Tip 111I. an all dry cacao 61399601. 903 30, 11 24..0498. '

41":_. 10 liv613444 I. an Unary "WWI* motor. regoirion 1.1
7 realm* MOM.* ty 1 4 .. and 50 v. Ware A 1- maw

W SOL TIN Imerlacle. Law M. comusept lyora. C..attattle 111 1011 4..
TAW MI w reedy for ow 4419.

TTA. Olt Sr al .241a. Ineeptlav 170 te 00 v. tad Oil  . 60 aeA. arol
I v. 44 la 1 wat., nay awaited. T1111117 CONNIJITRLY ILEPLACI1314
MOW K.T. MATTO= AID I.T. II v. ACC131101ATORS .Ire tearoom&
ta ILW 633O 111.0 200430 v. 10 ea. NOITAXLS PDX ALL sailnaT
inclination...wit wing 1 v. arrnmi^kA.r
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.rmiacturers. Brand new.

I ain , 6001t. ILI; Tin.
I I'. 1,70011. 3111-, 3in 22611. LP. Ti.
't.n WOW L P XII PTY
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2 11, 7in 3'9.
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A.M. 'P.M. RADIOGRAM CHASSIS
A 9 valve unit by a leading manufacturer. Coons
L and M. wavebands plus Wit F /F.61 Fart -lien.
quality output. High sensitivity. Built In Ferenc.
aerial. For 21$3.3.30 v. A C. mains. IT months
g uarantee. Only 131 ANL Cart 101
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(inclusive col aossmail
CHARGER 6v.erI1v.4ess5s. 13/1

TRANSFORMERS S v. es It v.4 soms. with
200-230250 v. 60 chs variable charge ram selector
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0916 v. 6 a 17/4 07 amp., 0.2.5 amp., 0-60 amp. If
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me with mains Or Dement 13/3 andand outputNo& 6 monthly payments of 1313.
only
Double Pum.1 As above. but for 6 amg.epcmharging

Care. 3/0.
1 and 6 monthly payments of -.

4,9 4 WIN can. bi-. Or t 16 -

A. above. but foe The 6 amp. model only. is slightly story
3 MI' 33333334 soiled and is being offered at well trio.Onlv Can. II ,,eel pier

DO

YOU

KNOW

4.111116111MMIll'N4

LEILIorr now make four

spring differential coil D.C. meters?
As with every other item and component of Elhott instrumentation
systems these instruments arc designed and built with one situ. absolute
functional efficiency.
Model No.

2701
3705

Bane! dis.
21in.
Jan.

Case vire
4 IL x Mao.
The. x 4Iin.

Scale length

4.20/n.

Pleat Coll Second Cad
Both coils SO Volts

Minimum SO wic/A 100 mic/A
D
S

C.
elf -contained.

F.S.D. 1 W#D.C.. I Volt D.C. Tag boards and
resistance boxes ex-
tend ranges to 1000Maramina

P.S.D. 63 IIMA 65 m/A Volts.

If you tam isertnessems yew snit btom about Elbow
'flummox' foe Prototype equipment 14 days delivery

Elliott Brothers (Leedom) Limited, Century Work&
Lewisham London. 2.1.13. Telephone: TIDEWAY 1271

A Menke. of thir Elhotr-Astiasstahort Group

BENSON'S BETTER BARGAINS
POWER UNITE Input A.C. 116/150 v. Outputs: D.C.330 v.. 100 mA
and 13 v. A.C. twice. Potted trans. and LF Choke; new (post 3/61.
Ws. Input 230 v. A.C. Outputs: D.C. 350 v., 110 mA., A.C. 6.3 v. Valves
807. EA50, ERA 524G, ft-. MONITOR 14,comprising Iellester
144 sod Pewee UM FM Valves VC KILN.. S/E1260. 7./ECC33. 5, EF56,
EFS7A, 6V6, MEAD) and 1/5U4G, VUISOA. Two an ese.h 12 v

x 1811, black finish. Paaol SS N1: Brill.. Focus, T.B. Expansion,
" Y " shift, " X " .Daft (two). T.D. 10/20k acs. A.C./D.C. switch,
" V " amp. multiplier/divider. Sig. input, trig., and 1/2 input. Volt.
meter centre -seen. 6/20/100. X V and G " oo  jumpers " at rear
230 v. A.C. input, with IS -way Cable sod mains cable. Cathode polls'
unit extra. 171, p 101. (Rail 20/.). RELAYS (Comma:in), two heavy -
make contacts: 12 v. or 24 v. other 3/1. INDICATORS. Tves let. with
VCR530 Blue. magnetic. Octal base). and bEF191, 2/EF91, 2/1410,
new cond.. - (post 71.). Type 1 with VCRX263.2./EF62. 6/6.10, 1/6V6,
IlEY51. tiE 91, 3/ EF91, RF ENT Generator and VS kchi. seal,
OM- (Rail 7/81. Type 97 with VCR517, 10 valves, 34/- (Rad 7/1
REA DP11011111, CLR, 7/11. CR109 Noise Limiter amemblies, withalvve,
1/6. NEW U.S. METERS, 311n. round gush. 300A. 71/.; 100mA, 14/-;
1 mA., IV.; 2 mA. (rectified). 41/.. 2)1., I mA., 22/1; 2111. SOO risk.
300 raA., each OIL 211n. /0 v. AZ., VG; tn. 60 v., 6/61 300 v. A.C.

UN. VIBRATORS, Mallory G634C 12 v. 4.pin, 7/II; 6 v. 0.pin
reversible. 7/41. RHIN, good °ocotillo.% Mated, with handbook, 117/111/ -
(Rail 10/.). 1011/12 Modutalaon Ill Driver Tram , either 7/11. DRIVES:
sow -motion Admiralty SOO I ratio. waled 0-100, MIL 11111.1 1.111.
'N " type, new, 16/II. VIGRAPAK, I v. D.C. to 250 v. 60 mA., smoothed

Its. 12 v, to gsn go mA.. 311. (p .p 13174A1110701211 (post
3/6): 12 v. to 250 v. 60 m.A. and 6. 3v. 15 A.. 11/4; 6 v. to 160 v. 80 Wt.,
11/6. Potentiometers, miniature wirewound. en. 100[1, 0000. and
21, each 1/-. S. LF 10H 200 rnA.. be; 9H 100 mA.Pelted
10H 100 mA.. 716; " C " SH 400 mA., NHL sartsomrs, tomb U.S.A.,
DPDT, 1/6. METAL RECTIFIERS, 240 v. 100 mA., 4/-; 240 v. 30 ma..
3.1; 000 V. 30 mA.. 1111; 240 V. 90 TM.. $15; 1,000 v. ISO
111wWW,G.P.O. carbon, 24, bal. armature type, 1/11. SONTROLI Camera
Type 31 a tuning devre with 24 v. miniature motor, new (post 3/61
1016. TRANSFORMERS, input 2110 v. Output 6.3 v., 1.5 A.. 0/9: 3 A..
8(6, I A.. and 3 32.5 v. 10 mA. and 8.3 v., I A., Na Multirabo
Output (40 mA.), 86. "C.. Core Input 230 v. Outputs' 23.5115v.,
600 mA.. A 790/ v., 440 mA.. hall..eavv; ;Rail 7/6). 30:-. Input
110;230 v. Outputs- 3150-315 v., 60 mA (plus), 6.3 v.. 1.5 A., Si 5 v..

13/- (p5/6.)
LIST AND ENQUIRIES S.A.E. please. Terms. C.W.O. Pedalo ann.
Immediate despatch.

Callers sad Pail. W. A. SIMON )WW., 136 RandomeedR,IL SUErreA
Cellers:1111111RA010 1WelletbassI1LTD.,114 W011OS hairl.

ROY 1130
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Special Offer !
...

renders
50 only Philips HI-Fi Speakers

10 Dual Concentric Models, as

currently fitted, in quality receivers.

On plusly 2 gns. each
26 p. p.

DON'T BE DISAPPOINTED !
Orders executed to str,ct motto's

New additions to
GOODMANS

spetilit)1* range
Latest release of two 10 units
AXIOM 110 - [5.
AXIOM 112 - C13 10s.

also the new Trtaxiette Super 8- Una. £13 10s.

Th well known r Analett 1(0 12s.) and Mem 12" Andlam 60
(L5 126.) as recommended for two epeaker AAAAA r121, are still
avallabla, ea stock.

RECORD PLATER BARGAINS- L 4 -speed models

1115 LUKAS' by 211 I -44peed 1111114111 ?User Or gal nab 1441 4444
svnawal 1141 ~Uhler .444 4441 44001.100 real Are rep sad err.  Wray sr
or Swirls try r ush 2.4 12
MOLE 11116.11. 101 CTUlo COLLARO 144411. 9 an: 0112ID 14er
17.16.. Can art kr 34.
ACITOCIIIIJOILL MM ir 96]16 COLLAR° aloe 0 AAAAA D (Raft ID
Mk. Ill po,gin 144.1.4.14 rtag.14.1. 10 pa Mane load Clello

RIMOLD PLATE GWEN
turcopurry oils* rover!
carrot Is twotre Iowa and brows. cr
sward red orb wire ram 441 Kr
I/44 III . *pp rod all
...reins Odord rale borl end
rollout mos! Ins. Per reirbl L.r ell
waders arparwo 444 anturragors
tie U4,44 r44.41 'rye. mortar bard
14 1/114 seppllod.
Carer PA* 44.41.0. Ilan sad Ir. LC
2 -VALVE 2 -WATT AMPLIFIER
Two rade IC114 a.. we 441 of
noire* Ti.. area AC 200 2541
540 ,2011.1.-ve11110 Mar Inn 0
1'.111 ears or reedy red to It
nemnt

0.17.6 r ar i
11 Pposlri.t notekind 1r41'4 Ft  ar II
TRANSISTOR ' 0 N EWATT 

AMPLIFIER
6 r. Bonny *posted

rwaroa, 4 Throws, troll err
NM 1 anti 044 per 1110 ...Wald 3 ere

M1a*rare
Ord smil1011y

ba
Lad Insgered

/1011002. :15 tool V.,. 7.a.
Valuer Omura. Carew mar

Mr  Ile Crow ennousnOlon 10 suA
entorsr-114 eA al I

arear 016C 46TIS TrwOur 42 -
I OW 0512 Trarenn 21 - p.
1015. Tnaa 4444 . 86
Nam Tear. De 3 air." . 101
Cemsdar Etaf 11 Meet elrea11 14.
',rain, ONLY P  P 24
riAA erl AldrurAtip. 44.11A I.

NOW ! T hoTO URIST Portable
4 sale* bleat a LW. r1444111 11.44.4,
Radio Illse ray Ma u air 414 W.-410
3410 4114 14l4rrr - I I V.
coesw woo.. corporal II 67 6 I

PO 1 4141141.44 441044 IN asteen55 PI
Pa. Ilpmer  0 515. .. 21 - l a

1.515. Deal arl Kaaba. els. Da 0 2 
1440/01 mpollbel 557 5.15 V(' 441
A.I. lee. 15.5.

Ce.55 kit -BARGAIN -only
(0.104. 0011 ft**

Tere.Pc perk...nonce-
RornarkabOe vac-

Staigorong Value
laid Kerr NOW 16 pot 1/44

"'mi.,. VALVES 011A1UITEED
ekorra 7 EAS(40 5151' 74
IN 7811104 1 ,161.11 6
11.14.3I4 G*140 7 .1%1144

IWI N.41141 1 Pl'INO
427 Itelm 1 rclAs 1 ,

8141 .. KIN VLSI 1 a
[Pm 1 1.1.43 Al

V7 11 . IIPPI 1'153 I ell
DARN . WI 1 1'110 7/4
DPW r. KIM

KPI . IYAI
10 12.121.1

II111.16.. .,,..
IFICAL MUM FOR SIT
IRA. 114. 1111 et ISO ea 111, ET*
DKr. lO44. Orn. DLO'.
III. III Iv? IPS. iii ..e0%1. rit.

COAX so OHM CABLE.
Sabi Its. los 1.s. 14444-.(r
45.1 Aellbstal

ArAwl Motored Prier&
N eels 316 ay le yd.. 32 6
P.  p. 44 1. 226. p a1' 3V
Al raw wept. St 'we Tail
Osaa Plan II- &sorts I Correa
1a alb 144 brave 1 6. Onto

Sen. 46

JASON FM TUNER UNITS
(12-I OS MCA)

1155.opeowe LA. al lam w raw
.eery a.101400 NNW tars wallebb

010.4
111141115 ROM. orKTs-
..0.12 .2104211002 0.1.112211.4 &*:PLICTII KIT 5 Ir. ow ra Sr el

woe Jsra 30% pri
LATER 810012.
14141 511 swaallas .4414 10 01101000d
Metal Debar .IllauStle resweikapoir
OMPLICTII KIT V. o is 411.5 41 aw rah.. 39 6

WSW INN CONFILIZZESITE 111
IIARD/001. 4e oast /5 Mr 115
51 brow 76. P. a> 34.

MULLARO "3-3"
AMPLIFIER

17511117 15 le 11115. wwialrs,
IS.. vat Hord owellossrd 4, r
Tier

=lel no frow vala son
11 r  r

2 WAVEBAND CAR RADIO KIT
11. oporeoon Mod. d Long Wa.
1141.40 .1444444.1. 01

re loose Mar Ilysod5555 or nela Cl.
osss nn ammo Ins
erre+ low rnan slraaad pre tars K.I.
 ope sod armorial,
'aIrr..."11prord ratnnsele

Ctrs Tar
goad err Iry owl 4111r.01 004 nolo Prowl Orr kr way eroln.e1Int 44.1
7  AAA dAttAkA' KAAI.A let 541/411 4414L Ihrwoural a meet 4e141 metal P 7 . Sits sea 5.51. a10551 dal Opeftlef sae enaw 555 oar
roared eepertcre rtra.   1 5 Ma
Olocommondos1

1115 COMPlett KlI Ierg..n Ance 11119.6
la11.211100 b0e01.4 0n./ ran. 11.15154 re or Ins r. I. pmt

C.R.T. rata,
Isslation Transtormen

Now Improved tyoein:
prim. 200 250 . lapped

Al boo's. Trrolonswe one wt -
par wir alteratns ee aws. pu.
11% sad saw 60% ome 121. w nn
ern rules
V IA 15 11'11S 1A 15 _nit,  r 1 I.
IR4T -IA 12 p.1,4.
LIT. AI In. 12, P  P
151 5 .5 lee Iwasawsnl In,
saw 11158. 015.4145 a4411Ww

RE -GUNNED TV TUBES
NEW REDUCED PRICES

and now 11 month& guar-
antee'
All tubes rebuilt with
new heater, cathode
and gun assembly -
reconditioned virtually
as new.
121r. (6, lein. 0, I7in.
03.10.0, etc.

10 - part exchange
allowance on old tub*

Cow. and rot 10/. (0Apre-
AtAsove annks-51 delnery

C01101313123- Ithen Mar Al AI
015 111.. 1.000 01 wels Delo.
rename N tora NNW§ 4110 TC C
we COI rld.41 w 118/4 t. N. 110412
011 543 1'- orb. .111 Bow IS. .5

T CC 1 5. 031 6 b. 52 EWES 10- 11.5
1181/720116- .11.1 11011 10 Ar-
lo rapam.10% 1  51 I
,311.100 typo inc.).... rslingt 1 a.. 31
pt_ 10% 11111I 1 611- 6%

1% 411.111'.46 be 111.106.41. 2..,
P1111-117 W W 1011 T 71ps.111015-50  40,. a %OK -111.4

SPEAK= Fill 12515 Maar 5.-
651 natal ala 23; 11  IN-II . 12s 46. 12 1414. 1. (I-: I'1'.
2.. 14  15 11* Pr- no
T'1011 MIT 5/5wormar7 ow.s it
13. 1-: 11  15 . II  15. 6.. oar
LOODO51121:111-0.1/ I alms. SIla.
15. 27S. 116.. 0555In.
Itola ITEL 15 154;7  41s. 05.
a.re 20rre3. 120: Ma Kor KG.; ler
a sad A.. IN-: NW W.IL-EVNIa fIS9It.. Roan II  .5 ter. Tara.,
104 Cnou On. Mee. fp7,6.

Elastrabfilla All Typal Nes Pao
TUBULAR CAN TYPES

1116.10,130. 1,0 4/6
10 10 10010 B- Ur MTN 6

460 21 1'.1'./1'.
If  IS NO 6/11 OD  IN 121.14
11  21160 66 IN  11301739 12

Coaswheealw nun t 5*
001.21111 coirriota-ise-t 14PA111.
*1.1. lO\0 AT IN DUDS 1OE0.11
11106 KT TYPE. Ills. Mar. Geer I ye
1.04: A. LIS Patios Ism It SI. D.?
Oa 46 T44 wow malrole Mag. 155.I. rocs 59.

7 VALVE AM/FM RADIOGRAM CHASSIS
Vole bnetoso EGGS.
ECHE!. EFIFP. EABCIO
ELM, EMIT. EX60.

Ti... 17551 sal 51151
11r5 poslasan 15 M-
O* 0.. 1.000.7 NO as.
VII? FM NON 144.
tlearawart Tried Mar
salt corsuoldlely Nihau S.FM 5 555 i14111IP 555. NO It.
sae 1117 rem. Der err
owes ita raga Nara
ravers iaroaalau1..q 155 115 ..a. retpwt
rovaditylly sae wpwdersca al  wry lash
515. C1115 I* dila Derr 745. 144.
115155 Nam mai 1  NS. YrealatI palm,blansanal 10.l..111 55 Oros 155. 65p.51.  C. 5110  error
Marto, sad tooted readv fte um £13 0 0 NW Si-

reoiviociwak 15-555 Wary Iodide*.
115 r aaly leselred. tassaarweed 41'1111' 
.131 1......141.130 somas roma
11,4. /4.4 114441 Dor/ Pr  Pit IS

41. ..en In ,4414 44 erlrn 511955A. 001 55 arem Y.. .1,5y
.1 0...r...1 1r...rot e.,5 al 5 abars.  AAA NOM* 055 Womaily 14441441,
at:1 le In In rally Maser,. Froe warradol

ONLY A FEW ITEMS ARE LISTED FROM OUR COMPREHEN
SIVE STOCK. WRITE NOW FOR FULL BARGAIN LISTS. 3d.

Terns. C.W.O. a C 0 0. oat tad Actiong to 4// 74

110 DI; Lb. 1/11, Sib. 21.; 10Ib. 2.1

RADIO COMPONENT

SPECIALISTS
70 BRIGSTOCK RD.,THORNTON HEATH, SURREY
Estobbsked 1944. Tat THO 2182 Hour, 9 o el -0p m 1 pm. WetASto.
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HARVERSON SURPLUS CO LTD
Phorc THOrntert Heatn 2577 48 BEDDINCTON LANE, CROYDON, SURREY

The world
A71Q4I

La va I In

Mona 2. In, hes I ems)
151.11. 21 I ne hen 01 nt rens)
Unto,. of Nan. In alyInn .44 II

Appen, nversll
Stairs

AtunIntol niIto nI14441 110
r p nt. bat soprani.

S eed bapseamse .

s atm. ond....r..1 at Iwo I
',Naar ailaa.
11...  natant annlel alocialamas racer to rata, le..1
atlya follnand ellt. warn.
can *ales, "1- 14.3a I. 11111.

dandal Z., 2e....,
O 411011101.
Wanted al lea e.p.a.. bar4
mak disterlifee la la Ian 5s. be 4
realise eat el 410 de aimed
I a. r arena neat)
Sa

ma at wanders of academe
Marla fan marling Lai of

lens rasa, In 1 a a  n.a
beat

'Seal al Styles Pedal
Canals... if.... 1 -In irrIFIII0P4 44 a

famous E.M.I. Angel

Phone: THOIntnn Heath 2577

Transcription P.U.
* (MODEL 17A)

A PICKUP FOR THE
CONNOISSEUR ORI-
GINALLY PRICED AT
L17 I0 j- WE CAN
OFFER THE LAST RE-
MAINING FEW AT

£5.10.0
PLUS P. & P. 5;-.

* WITH DIAMOND STYLUS

500 MICROAMMETER
A ei° Panel mounting SOO
Micrcammeter marked in

ohms and idea! kr bulding
into a multi -range meter.

PRICE £2 . 10 . 0
Plus P. & P. 3 6.

PLESSEY TWEETER
This well-known Plessey

3 ohm Tweeter at our
amazing price of

10'6 TAX PAID
Plus P. & P. I 6.

This cabinet as used by a
world famous manufac-
turer. Cost nearly C30 to
make. Will accommodate
any type of equipment.
Can also be used as a

cocktail cabinet. Money
refunded if not completely
satisfied.

Legs for above if desired
at CI per set.

Dimensions-Length 51F,
Height 32r. Depth l7}'
without legs-Legs 6'.

Valve line-up
ECC83, ELM x ELM. EZ80.
Mullard Valves. Bass -Treble -
Balance and volume on
remote control panel. Fitted
with elegant control knobs.
Should not be missed.

La

TRANSISTOR BY LEADING MANUFACTURER

STOP PRESS
FIRST 6RADE

AUNT Hu

11'6 EAC11-63'-
6 f7 .9 .

The cream
of the
Cabinet
World

OUR PRICE

£18.10.0
PISS P & P 12 f
S o''a d & F. I -eland 25

Stereo Amplifier
This Stereo ampli-
fier as illustrated.
Made by a leading
manufacturer, it is a
robust precision.
built job which we
offer at the amazing
price of

6 Plus P. & P. 3/6.
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HARVERSON
T.R.F. EASY
FOUR KIT

All parts and point to point
wiring diagram.
OUR PRICE

£4.12.6
Plus P B P

Wa have made a fortunate purchase of a small quantity
ol Taylor Malcom Thaw* are assorted vet:eta-Nos. 90.
90a. 70a and 75a. These are secondhand meters, but at.
mathanically perNct end fully guaranteed. W. regret
ti -at w. cannot supply loads. or meter No. to your order.

Gat thorn while they last at £6.6.0

Also a low Signal Ganorztors
fiSA or Bat £8.10.0

8 WATT Push Pull

MONAURAL AMPLIFIER
By wiall.known manufacturer -ernplorng lour Mallard valves' ECC.11/.
2 Elea and E Z.80. Bass. treble and volume on remote penal. Elegant

knobs OUR PRICE-Plus P. & P £619.6

12 -CHANNEL
TURRET TUNERS

By Clydon 35 MC ii PCC 84 and
PCF.B0. Band I-1-5 Band 3-13-11.
BRAND NEW
Pius P & I 39'6

SWITCHES
ROTARY

Site Irvin. eta.,
tin. spindle*.
PRICE 2/11 ea.

1 pole 10 way.
1 pole 12 way.
2 pole 2 way.
2 pole J way.
2 pole 4 way.
2 pole 5 way.
2 pole 6 way.

pole 3 way,
3 pole 4 way.
4 pole 3 way.

STEREO and
MONAURAL
CARTRIDGES
A:) makes and
type.s in stock.

Writ; for our
bargain bit.

A les only as this

month. bargain offer.
Product of a well

known manufacturer
Don't mls, this won-
derful offer.

OUR PRICE

£9.15.0

6' x 4'
3 ohm Maar/ S

12/- Plus P. & P.

F.M.
TUNER
HEAD

lag illustratoll
uses FCC.113. less

"1" 14/6
Plus P.& P

Valve 71.. Plus
P & P.

Repel se Occult

SPEAKERS-W. can supply a complete range of speakers at keen prices-
tend lor our hit THIS MONTH'S SNIP-R.A. Type 5120 Mk II.
11.n.. 10.12 watts PRICE Plus P. & P. 55/-

SPRAGUE-.1 Condersets-350 D C as tat, 12 for 100.Plus P. & P.
' DON'T MISS THIS.-

GARRARD Large Record Spindle-Type 1.315.2 for
caw or r.tangars RC 110 and III.Also lor ft C Mk. II and R.C. 12i Mb. II. Nen-
and bo ed. 616 each. Both automatic.

VOLUME CONTROLS
All values. 5 K ohms -2 meg
No switch
D.P. twitch

3 -

4 9

WODEN P.P O.P. TRANSFORMERS
20 watt. 4.5030 ohm toad.

A BARGAIN at 274 Plus P & P

AMAZING
SCOOP

Cossor ICY Tubes
TOOK. Brand New,
hosed and guar-
anteed Marmosets,
rer's Surp'us

2I each
Plus P B P 126

NEW ELECTROLTTICS. FAMOUS MAKES
TUBULAR

I/3S0 v. si-
21450
4/450 r. I/3
1/450 st. 3i3
84503 v. 319
1603: r. 3/6
16100 r. 41-
32/450 r 1/6
25/25 v. 1/1
50125 v 1/-
91:50 or 21 -

TUBULAR
641350 v. 5/6
100/2S 21-
330/15 r. . 1/-
3001124
11,11150

11400 v. . S/-
1+16/450 v 5/-
8+14500 5/6
16 r 16/450 5/6
16+16/500 v 5/-
33 a 32/350 r 416

CAN TYPES
E/500 v.
16/S00 v. 4-
321350 v. 41-
.300/0v. 114

3 v. 4/-
6.0004 v. 5/-
11+16/300 v. 7/-
n+ moo v 6/6
SO. SO/350 v 3/-
64 f- 120/3SO r. 11/6
100  200/275 a 11/6

11 ASSORTED POTS. Wirt wound
and carbon. Switched and unswotched
All usolul tile, al 21 - dozen Plus P. & P

TAYLOR WINDSOR
210A PATTERN GENER-
ATOR Not Male but
re 18 10. each Pal

WIRE. Twin padd.d. g ay,
with maroon t mice, Mains
lead - usually 10d per ye -
On Pr e 15 per 100 yd.

THIS MONTH'S OFFER:
Small generator or motor. 12 a., with
reduction gear. Has dwells M applce-
toons. ideal for the model maker. Don't
ems, thia 12 6 each Plus P. B P.

HARVERSON SURPLUS CO. LTD 48 BEDDINGTON LANE
CROYDON, SURREY

THOrnton Heath 2577
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SPECIAL OFFER. LIMITED QUANTITY.

GENERAL PURPOSE
CATHODE RAY OSCILLOSCOPE

The famous model 160-8 C.R 'Scope. r1111111
lactated by ft C A of U 5 A. Best general
purpose instrument of its kind, complete
with 6,n. cathode ray tube. Unused. guaran-
teed perfect. For operation on 110 . A C
Price 1211/14-. Carr. 101-.

Step-down transformer to enable the above
to 0 on 130 v Price 19,4.

FRESHLY IMPORTED MINIATURE
CONTACT COOLED RECTIFIERS

Half -Wave Type
Max. A.C. in 125 a. D C. Out. 610 mA
Mass. A.C. In 250 v D C Out. SO rnA. .

Malt. A.C. In 250 0 C. Out. 85 mA...
Television Type
Max. A.0 In. 250 v. D.C. Ovt. 300 nub 114
Full -Wave Bridge C ed
Max. A.C. In. 150 v. D.C. Out. 75 mA . 9,6
Max. A.C. In. 250 v. D.C. Out. 150 mA. IS1-

CAST MULTI.
RANGE TEST
METER. Freshly
Imported.

Guaranteed
Model A10. A.0
D.C. Voltages. tens,.
tinily 2,000 ohms
Per volt Ranges
10. 50. 250. 500
1.000 Resistance
10K ohm and 1 meg-
ohm D.C. Current
0 5 mA., 25 tn.*. ,

250 mA. Decibel
range. Accuracy 2

to'31, Price 64,117,11.
P a P 14 Ask for leaflet fully illustrating
and describing this and other models.

FRESHLY MANUFACTURED TRANS-
FORMERS. Ideal for model makers. Input
tapped 200150 volt Output mule -upped
from 3 to 30 volts at 2 ampere Price 19 6.
P & P 2/ -

WAVE GUIDE
1 cm. mounted
on a carrying board
consisting of (I I

directional coup-
ler. (2) 90 degree
bend. 0) co -ax to
wauguidadaptor
type N. (4) British
to W.916. (5)
Co -as to ware
guide adaptor cir
C.11lr flange. (61

Circular to American adaptor. Complete
in carrying cue with coaxial cable. Price 40'.
Cur. 10'-.

I

AERIAL AS ILLUSTRATED. Ideal
for Car. Overall length 33m . khaki
wth flexible shaft which enables the
aerial to be fixed firmly in any positron
Price CC plus P. & P. 1'6.

NEW WIRE WOUND RHEOSTAT
ON CERAMIC. SI3 ohm. SO watt.
complete with ostrument knob. Price
t6. P P 1,6.

W. W. RHEOSTAT. New. 3.9K, 25
watts. Price 7,6. P. & P. 116.

W. W. RHEOSTAT. New. SK. 15
watts Price 7'6. P. P. 116

SLIDER RESISTANCE. 44 ohm. I)
amp. Price ICC P. I 2I-.
EX P.O. MAGNETIC COUNTER 3
ohms type for 461 volt D.C. operation
Price 6,4 each P P. 1/ -

AS ABOVE 500 ohm lot 24:36 volt D C
operation Pr.o. 66 each P 6 P

weiwimmyt,Zimi
4

MAINS POWER SUPPLY UNITS,
Potted and sealed transformer and choke
by famous maker. Mounted on metal chassis
66  7yin.. complete with SZ4 rectaf.er valve
and full smoothing. Input tapped 220.230.240
volts.
Output 300 V D.C. at 100 rnA.

6.) V A.C. at 4.5 amp
6.3 V. A.C. at 2 amp

Rectifier supply 5 V. A.C.at 3 amp., Very con.
...try rated. Price 424 plus P 6 P. 6'6

WHEATSTONE
BRIDGE UNIT.
4 stud switches
0-10, 0-100 ohms.
galvanometer tees.
trio zero, F.S.D
2.5 nsA. la oak
carrying case 16 a
75 a
oath. P. a P. 3;6.

DESK TELEPHONE HANDSETS. Brand
new (perlut) complete with two-way selling
system (b 1, internal battery. Alt ready
lor simple two -wire connection Pre
LI 5 - each, or 4,61- the pair. P. B P. 34

unit.
TRIPLE RANGE VOLTMETER. 0-S
25-250 v. D.C.PVC 36In. meter 3m. scale.
mounted in bakel.te carrying case 73.n. x
4(in Sin. complex., with handle and test
leads. 2716 each. P & P. 2!-.

12 v. D.C. AMP-
LIFIER, u new,
or operatton on
11 v. car b
10 watts undis-
torted output.
wills 6L6 vaives in
push-pull. Mike/
Grim. input. tap -
P4 output 7f, IS. Q. 100, 150 or 900 ohms
01/10,1- each. Carr IS',

MIDGET ROTARY TRANSFORMERS.
I) dia. x 41.n Input 11.5 volt. Output
3:0 :65 volts at 30 mA Brand new 12,4
each P a P 11

VENNER 16 -day
lockwork Time
witch. Contact,

I amp 230 volt.
4 hour phase. 6

Our divisions.
flours setting for
ne make and one
teak to be made
very 24 hours.
ontplet with key.
sad but guaran-

eed perfect. Price
7/6 each. P a P.

14.

ACK PLUGS. Very latest type (201)
rew on bakelit covers in red or black.
contacts Price 2:- each. post Ire.. Dozen

lots 21/.. 3 -contact type same price.

MERCURY SWITCH, 10 amp. COIII8Ci.
Single pole. New. Price 3 6. P S P. ed.

METERS GUARANTEED PERFECT
Charging Types
21 amp. D.C. M.I. 2in. R. end.- ...... 7 4
S amp. D.C. M.I. 15in. R. end. 6

75 amp. D.C. PI.I. 35in. pro,. rnd. II 6
9 amp. D.C. Hot Wire W.R. lein 0 rnd 6 6
Voter.%
11 v. D.C. M.C. 2(.n. prof. rnd 8 6
20 v. D.C. M.C. In. 0. sq. 9 0
13 v. D.C. M.C. tin. n. rnd 7.6
30 a. M.I. Sin. proi. rnd. . 104
40 v. M.C. 2m. 11. sq. 9/6
ISO y. D.C. M.C. n. mid. 114. 104
1509 A.C.recolled moving Coll linear

scale Ain end. . 35/-
300 v. A.C. M.1. llin. n red. ... 12/-
400 v. A.C. M.1. 41in. II. red .... 35/-
Millianimeten
I mA. M.C. 15in. 0. rnd. 13/-
2 mA. M.C. 25in. P. end 144
5 mA. M.C. fin. round 1716
10 mA. M,C. 36in. R. rnd. NI -
30 mA. M.C. 151n. n. rnd 8)4
500 ntA. M.C. 2{in C. red. 94
Miceoernp
50 macro:amp, Naiad 0403. M.C.21ia.

rnd. fl. 41/4
200 microA. M.C. 2I1a. and, E. (cali-

brated 0 -SO) 29 6
50 microA. We. men, s4dallidag 3

SCAte1 35 -

500 microA. M.C. lin. rnd 14 I

Pottage err all meters 1/- each

NEW UNCHARGED UNFILLED 12

VOLT ACCUMULATOR 9 ampere
unspillable plastic
casts. Comprises
4  2 v. separate
cells connected by
terminal strips. 6
t Si x 431n over
terminal,. Price
19. plus P a P.
21. Wooden car -
Tying case for same
with lid and strap price

MINIATURE
P.M. MOTOR.
11.24 volt. re-
versible If.n.
44. New. Price
84 each. P
P. If-.

AIRCRAFT CINE CAMERA G415 Mk. III
Fully modif.d. fitted
with 113 triple an-
astigmatic lens, talus
25ft. of 16 run (dm
fitted with 24
motor. 16 expos,. -v,

per sec Brand new. original packing. (A 10
each. P. & P paid.

SERVICE TRADING COMPANY
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SIEMENS H.E.
RELAY. Very latest
type, sealed. H96E.
.700 ohms plus

1.700 ohms, single
C.O. contacts. Brand
new with fixing dip.
In maker's cartons.
Price 16(6 each, plus
1/- P. 1 P.

MINIATURE
UNISELECTOR
SWITCH. Two
banks of ten plus
home contacts one
bank continuous of
normal 30 ohms
coil for 24 volt
operation. Brand
new manulac

'a packing.
Price 22/6 each.
P. & P. 2/6. As
Illustrated.

NEW CAR-
PENTER'S
TYPE POLAR-
ISED RELAYS.
2 a 9.500 turns
at 1,60.5 ohms.
Price 32/4 oath.
P. & P. 1/-.

BRAND NEW SOUND POWER OPERATED
EX ADMIRALTY HEAD AND BREAST SETS.
Two such sets connected up will provide perfect mar.
comm., no batteries required. Will operat up to

mile. Original mantas< rrrrr 's boxes. Price 17;6
each. plus P. 1 P. 2/-; or ILE per pair. P. & P. 3/-.

AUTO TRANSFORMER
Air cooled, very conservatively rated at 3 WA.,
will handle 6 kVA. Tapped 220 230'240/210 volt,
12 amp. 105/110/115/120 volt. 28.I amp. Brad
new. Each one shrouded in e metal case and
packed In original manufacturer's wooden caw
Price LIS. Carr. LI. Nett weight over 2 cwt.

MINIATURE MOVING COIL DIFFER-
ENTIAL RELAY. Two coils 350 ohms each.

Operating current
minimum 140 tnior 
amp. nominal 400
11.10817111).1414.IllUrn

mina/sip. One
pole two way. or,
centre stable. Two

way contact current 100 mA. at SO V. A.C. or
D.C. Size Hafx lin. Price 22/6 each.

HIGH SPEED RELAY. Siemens, two
bobbins. 1.000 ohms each. New, 10/6 each.
P. & P. 1/..

SOLENOID OPERATED MAGNETIC
RELAY. Type S. SCW/3941 with 4 nuke.
4 break 25 Amp. contact D.C. coil ntsistance
160 phew. 24 v. operation. Housed in natal
screening can 23.n. a lin. a lien. Brand new.
7/6 each. P P. 6d.

U.S.A. 27 -colt 4 -pole CHANGE -OVER
RELAYS. Brand new and booed. 5,6 each.
P. 6 P. LI.

ROTARY RELAY. 12 volt. Heavy duty
change -over contacts and one low current for
external circuit, plus one break set. Price 7/6.
P. 6 P. 1/6.

A VERY SUPERIOR BRAND NEW
RELAY IDEAL FOR MODEL WORK.
7.000 ohms COIL Will pull In at 750 microamp
and out at 450 micromp. Changoover,
platinum contacts. Vacuum sealed, will
tMrstfore not be affected by oil. moisture or
wstr and never needs adjusting. Weight 23 or.
Price 18/6. P. & P. 1/..

MINIATURE TYPE SEALED SLAVE
RELAY. 700 ohms C011. Will work on 12 v.
D.C.Single pole changeover contact. Weight
2 or. Ex new equipment. Price 114. P. & P.

- .

Irt

HUIRHEAD "'RECS.
SION. 4 bank. I pole 24
position Stud Switch. Heavy
duty Contacts. Brand new.
Original boxes. Price 1716
each. P. & P. 1/..

CERAMIC PRECISION
SWITCH. 1 pole, 6 way, 4
banks. New in manufac-
turer's boxes. Price I0/6.
each. P. & P. 1'6.

20 WAY STRIP containing standard Post
Office telephone lack Sockets, overall size II a
33 x yin. New. Price 15/- each. P. & P. 1(6.
10 WAY STRIP standard Poet Office tele-
phone lack Sockets, *man allowing Igranic
lack Plugs. New. Price 10:-. P. 1 P. I/6.

LATEST MOST MODERN TYPE OF EX
W.D. MINIATURE
HEADPHONES

As illustrated. Brand
new. low impedance.
Prue 10/6 plus P. &
P. 1/6.

NEW MOVING
COIL HEAD-
SETS. Complete

ith Tannoy carbon
hand microphone. with plug suitable For No. 11
set. Price 12/6 each, plus P. & P. 2/-.
AUTO TRANSFORMERS. Step up, step
down, 110.200420240 v. Fully shrouded. New.
200 watt type EII1F. each. P. 1 P. 2/6. SOO
watt type OM- each. P. & P. 3/9. 1000 watt
type (4/4/. each. P. & P. 6/6. Also 60 watu,
11/6 each. Plug P. a P. 2/-.
MARCHING COMPASS Mk. I. Brand new
*a W.D. Price 14/6. P. a P. If..

NEW GALVA-
NOMETERS
Solid brass. lin.
dial. in polished
wooden cue. 70
degree scale, 35
mA either side.
100 ohm coil. Price
12/6 each. P. 8. P

PLATE TRANS-
FORMER of very
best U S A. make.
brand new. orig
nal manufs«urerf

cases Input tapped
at 190/210/2361:50
v. Output 2150.0.
71513. centre tap-
ped 400 mA. Nett
weight 76 lb., site
13 in. a 9in. a 64In
Price L400/. each.
Plus arr. 10/..

a

1.141K111111,11froPP -

LT. TRANS-
FORMER. Input
730 V. Output
50 V. SO amp.
Adjustable by reg-
ulator switch PI
primary. Steel case
with mains switch
Will take 100%
overload. Weight
ISO lb. Wound at
SOO amps. per sq.
inch. Brand new.
Price LIS. Carr.
LI.

BRAND NEW
SELENIUM FULL
WAVE BRIDGE
TYPE RECTIFI-
ERS. in rnanufac
turer's original pack-
ing. D.C. output 36
v. 10 snip made up
of 12 a 110 mm. dia.
plates!. These fitted
on cooling funnel
Iremorable). Size
1 Iiin. a Sin. a 4i in.
Price 43/.. P. 8 P.
3/3.

TWELVE
PLATE F.W.

BRIDGE CON
NECTED RECTI-
FIER mounted on
200/350 volt A C.
input transformer.
Output 36;40 volt
D.C. at 1.2 snips
New. perfect. Price
16/6. P. & P. 3/6.

SPRING LOADED
FUSED TEST
PRODS. complete
wth wire leads end
spade terminals.
Price 4/6 per pair.
P. & P. If..

MUIRHEAD VER-
NIER DRIVE.
Suled 0180 degrees,
ratio 31/1. dia. 3isa,
as fitted to R.F.24
units. Complete
with Ismpholder In
manufacturer's orig-
inal packing. New.
8/6 each. P. & P. 1/6.

WE ARE EXPERTS AT OVERSEAS PACKING & SHIPPING I

SERVICE TRADING Co.

PERSONAL CALLERS ONLY: 9 Little Newport
Street, London, W.C.L Tel: GER 0576

ALL MAIL ORDERS: (Early Olsson Thursday).

47-49 High Street, Kingston -on -Thames
Telephone: KINgston 4585
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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 6 6
ALL THIS FOR ONLY
so ii.,,i . ,,,.I 7 i anabic. (mantes. Con,
deniers. incl. electrolytic,. Cosh. 7 I.F. and
R.P. trans, 14 valve bolder,. 0117G, 6 116G,
3 octal. 4 trans., mains. 0PP-LIne-Frame.
Chokes 260 mA. Metal rec.. 300 volt MO niA.
Flese panel. scanning coils, facie magnet.
Plugs, wickets. switch, th.11411. SOT**, tag
strips. etc IF. strip to separate power pack
ran be used without dismanthmt. Chasse
have Leen used but were working when stored.
Seven Ng,. of ClfttlIll and instructions show-
mg pcnition it cacti component. Carnage 10r8.

REPLACEMENT

SAM
PRISEwio.0

RE -BUILT T.V. TUBES
OR Yours tor 8 6 initial payment (plus Cam& Ins.) and
19 weekly payments at 8 8.

12 months full guarantee
AO sires except 101n. Completely rebtult gun assembly, new cathode,
heaters, etc., airing the high +Minted required for long picture life,
quality and value. Cm. and inn 15/6.
EXPRESS DESPATCH SERVICE
Please 'phone to confinn tube in stock. Send Telegraph Money Order.
Tube despatched passenger train same day. This lerviee only available
with remittance by a Telegraph Money Order and cash sakes -Wt terms

SOUND/VISION AND I.F. STRIP 2/9
Salvaged. c,npie, 4,,o0,1 and i,,,,,,00 sings

valves.Eightvalve holants. Leas valves. 1.F.'s 18.
to me,, sue as x 41 x 41m. Drawings ime
with orekr. P. & 1' IA
SOUND/VISION AND I.F. STRIP 7/9
Plessey. I.E.'. 10.5 Ws. vhioe. Eight valve
holders. Levi valves. Size 811 x 6x 41in. Cu.
not loci The tuner unit plop directly into
this climes P. a P. V&

TIMEBASE 2/1
Containing scanning cork, line transformer,
etc. Ls valve, Drawings free with ceder.
P. & P. 2/6.

AERIALS
B.B.C. indoor type. Folded dipole with 1211.
00.4. ca Pest 1.1.

COMBINED T.V. AERIAL 35/9
Loll type. Single dip le B.B.C. with 3 elements
I.T.A. Swivel bracket tor umental firing
Ins.. care 3i.. Or initial payment of 2/3 plus
ins. and rare and 19 weekly payments of 1:11.

,

CO -AX CABLE 6d. YARD
Cut to any lemth. Good quality at a very
cheap price. Mow 1/6 postage mg 20 yards
411/- per 100 yards. Post and packing 3,4.

FOCUS MAGNETS 9/9

INSULATING

Finest quality.
container. Postage

STURDY

---...,

....--_ --..........7.........
- wians.111110"-

TAPE 1/11

75ft. x 1tn.
110

CASE

1.4"""i......

in waled metal

- - -

12/6
84 3 71 x 31
to deep. Coy.
wed in bur

and
jrundYwastiabkg
retitle, Strong

d,.,.
p, bh..R.F. E.H.T. COIL 7/9

7-10 KV.R.P. Frequency apprise 22 Sc',.
Uses 8V6 or P61 as ow. Suitable for Ultra
model V600, 700 and many other wt, or re-
placing E.H.T. mama transformay. Ideal
what min g a larger tube. Size 41 a ion. die
Base 4 x 41in. Circuit drawings a s a .I, tik with
order. P. a P. 2/6.

Brand ncw. 38 nun., incorporating pin tun-
shift control. P. & P. 111

FOCUS MAGNETS 12/6
39 nun. Brand new. Post and packing 1/3

MASKS 219
4 ., :41 plastic for 16in. tubes. Post 1(3.

"-'1'%..\,..... '.111

record cawrecord
monde. p, & P.

to hold 18
2, it

Ideal for pm -
table radio
Maoism trait -
rotor wt. Can
be adapted sea

Tin. long playing

NO DEPOSIT -INTEREST FREE - 20 or 36
SEND FOR A FREE CATALOGUE - FULL DETAILS ON GOODS

TO PAY!
AND EASY PAYMENTS

TRANSFORMERS
MAINS TRANSFORMERS 7/9
Pi .nion, 'i00 VA" '"" '''"Isr7 300-0-360 6 ii.
at 13 amps. Post and packing t/0.

v. at 230 sun. 12/9
6 3 soli at 4 amp., 6.34 volt at 4 amp . 4 volt

HEATER TRANSFORMER 12/9
12 volt at 1 amp. 0.100-260 primary. P. 3
P. 1/0.

EY 51 ISOLATION TRANSFORMERS
7KV 5/9

BAKELITE CABINETS, 5.9
Brand new. Coheir
brown. Atuactive design. L'Inal
Sire It x 7x 51in. Ideal. ,,,,.."....
for small receivers, ,...,
;ono:Etter., etc. P. & 1....."3900-350

at 3 amp., 22 volt at .3 amp., I volt centre
!..prvil at 1 5 amp. Pnmary 0-00-250 volt, 60

MAINS AUTO - 2.03 126-146 v. at 300 ma.
819
Isolated windutp ol 6.3 v. at 2-6 aniTF;, 6.3
wit at 24 amp., 2 v. at 1 - amp. r. 6 * Silk

1-I ratlo Isolation trans. for 6.8 v. lobe.
P. & P. 1/9.

O.P. TRANSFORMERS 1/3
st,,t,,,,i si".. 2.6 oh,,, 1.0,1 and packing
If-. 20 for et P. & P. kg

SMOOTHING CHOKE 250 rnA 6/9

-
2 GANG CONDENSER 3/6
Brand new Standard sue. t--6 ohm 0005
P. a P. If-.

BURIN 2 -PIN FLEX CONNECTORS,
1/- pik
Mat type). Post M.

950-0-150 v. at 250 niA. tam63 volt at 5 amp., 4 volt at 4 atop., 4 volt atMORE
7 .nip 4 volt Matte tapped al I amp. Primary
3.t 2 volt, 50 cycle,. P. a P. S/9.

FRAME OUTPUT TRANSFORMERS

Sod 40 ohms. D.C. Re.. Sew. P. a P. 1/6.

AUTO TRANSFORMERS, NEW, 8/9
45 v. at 2 amps. P. & P. 2/9.

MAINS TRANSFORMERS, NEW, 11/6

OF OUR ITEMS
ON THE NEXT PAGE!

1(9
WO ohms primary. It uhltU secondary. P. &
P.116.

HEATER TRANSFORMERS 3/9

TyPe 672 primary. 210/260 v. S -e. 63 at 7
amp. Centre lapped 5 v. at 2 amp. P. A P.
IX

CHASSIS 1 -
6 ,i h v.th'e, Lliebt type midget valve design
lot A.M. or F.N. Brand maw. Cadmtum plated.

2-I ratio. Auto trans.. 2 v. to 4 ... 3 walls. Rae 121 x 72 X111. P.! P. 1/9.
P. & P. 1/6. SOLO SOLDERING TOOL, 12/6

.1:-..-IL,:
HOME
RADIO
7916

Ito a., 6 V. or It
v. (special adaptor
for S00/250 v., 1St- aelp.7"''''F I
estra). Automatic Illidays"7"-v-..
solder feed including lannig.L 1.7y

Eno Allinag. as-,

Ash'
. itWrlii)

411111L.c.:414

SUPER
CHASSIS

P 79'6

waveband receiver can
P.O. In attractive wooden

A.C./U.C. u......r...1
mains. Five valve
octal sup,asat. 3

be adapted to gram.
cabine. 91 x 181 x

.2011. red of
60/40 solder and " ''-'".",
spare ;buts. It is a
tout lot electronic soldenng or car wiring.
Revolutionary In design. Inslaistty ready for
use and cannot burn. In tight metal case with

fir Poet M&

..0"._
--

P.M. speaker
(tone. v.ahime,
Pour wavehaMs

astennon

1 Five -vales superbet
chasm including Sin.

and valves Pour control knob.
tuning. wicharige, switch).
with ignition for gram. P.U.

A.C. Ins.. can. 6p2.11111n. Ina. CWT. 4/6. tuU instructions ow. and speaker.

[DUKE & CO. 621/3 ROMFORD RD., MANOR PARK, E.I2 ILF. 6001/3
HOURS 9-6 OPEN ALL DAY SATURDAY. THURSDAY 9-1 p.m.

1

I
4.4

1
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REDUCED
ro 59'6
et 4/1 Initial Payment
Planes at 1,11 ler It
weeks.

A beautifully
st s kel cabinet.
)lade by famous
noundecturers.
Grey polka dot
cloth, with clip -

lad and earning
handle. hue 16%141
x Mtn. Uses a BAR.
Monarch LAS Player Red Man round or 8x 5m.
elliptical weaker. Peel, packing and insurance
4 4.

69'6 CASH
M M Reilly term
A delightful looking
eabinet in two tune
:..itherette. Sue Ill
1T Sim. %VIII
fake .S R. Monarch
4 -peed auto rhang.-,
.cad 6.1,3in. taunt
shaker. Pont par k
I ng and insurance 4, 6
Ot no Credit Term,

Initial ni 4 7 ties cost and ins. cad 11
weekly pununts cal 3 5.

U.A.I. B.S.R. MONARCH
4 -SPEED AUTOCHANGUR

f 6.19.6

or
Terms

U.A.12. LATEST B.S.R. MONARCH 4 -SPEED
MISER SS 1,11.
COLLARD CONQUEST 4 -SPEED AUTOCHAN-
GER te'118.
COLLAR() CONQUEST STEREO AUTOCHAN-
GER 11 Ese.
P.  P. ea all the Wee C8.

COLLARO CONQUEST
STEREO AUTOCHANGER 11 Gns.
4 speed juice hailers Stith tunwvel car tries",
lie Stmt., L.P. and Standard. Cue. A dos
5'6 or Initial Payment II/I plus Post de Inc.
and 19 weekly payments of 151I.

TAPE RECORDER CABINETS 19111

Suitable for
the Truvos
Tape Record-
ing Deck- Less
front Cast
speaker panel.
Sue 139 x 15
x Min. deep.
Detachabk laid
with azimut.
meat for spent
tape. Covered in poen washable pa tie material.
P. & P. 418.

B.S.R. FUL-F1 Crystal Turnover Cartridge.
1818

brand new. Including sapphire needles lot
L.P. and Standard. giving Withal range and
Met tone obtainable for any player. Can be
fitted to an standard pickup ann. P.

AMPLIFIERS
II Months' Gveronte

ALL PORTABLE
AMPLIFIER MIL D.I

59'6
brand new. Latest design wadi printed ortult.
Dimensions 7x 21 x 5in. A.C. only. Maim
Isolated 2-3 reams output. Incorporating ELM
as high pin output valve. Volume and tone
control. Knobs 93 extra. P. & P. SOL

AMPLIFIER MIL D.2 79/6
Printed etrcuit. Latest design. IDImensiciee
7x:+x Sin. A.C. only. Mains isolated. 54
waits output. Incorporating the latest EOM
anode pentode output valve (wow higher
11nd:dotted output. Volume and tone controls.
Knobs 2/6 extra. P. & P. 316.

AMPLIFIER Mk. D.3 119/11

lie Inn model. Printed circuit. Latest &cage'
U1111,111011S 7 x A.C. only. Mares
violated 3.4 watts output. Incorporating the
latest ECI.82 tried. pentode output valve
giving higher undistorted output. Volume
treble and bass control. Knob. 3/S extra.
P & P 3/6

AMPLIFIER Mk. D.5 39/11

Simple circuit employing ECU* triode pentode
output valve giving 2-3 watts output. AC.
only. Mains isolated. Single control for volume
and onjoff switch with knob. P. & P. 3,n.

3 TRANSISTOR AMPLIFIER 79/6
9 volts. 1 control. P. h P. 318.

R.P.I. CABINET
Takes B.S.R. TI19
'peal single player, 7x 4
I11. elliptical speaker.
roost of lhe modern tor.
table anionic's. Attrac-
tive speaker grIlk and
recessed control panel
Dimensions 141 ir 141 )4
41, weight 13111,. Car
nap and insurance 4/6.

EXTENSION
SPEAKERS 19/9
Polished cols cabinet of
attractive appearance. Fit
led with bin. P.M. speaker
W.b. or Goodmans of the highest quality.
Standard matching to any erraver (2.5 ohm.).
Swatch and hex included. Ins. care. 3/9.

59'6

pi. 1 o CABINET

39'6
See 141 x 121 Stn.
Takes B.S.R.
4 -speed record play-
er utot.
8 x
elliptical
edefeker.

tcoo-rot am -
ELITII

. aml
use. 4/6.

SW. P.M. SPEAKER 11/9

With O.P. trans/ocean fit Olt . 16/ -
Postage 2.6.
7x40,. Elliptical Speaks -es Ilia
tai x 41 Elliptical Speakers.. 32.5
Pottage 2/2.

TAPE RECORDER CABINET 99/6
Supstbly styled Ineekrn tape reconlet cabinet.
1-11ThtelOe green teethe and ,.rod grey. Dimen-
sions 191 it 15x91ia deep. I aetaehable lid
Recess compartment foe microphone extension
NUNS CArr and ins. 5/0.

A LARGE SELECTION ASSORTED
TYPES AND SIZES PLAYER

CABINETS from 19 6
All reline covered in modern Ps/mimic col.,
Your enqutries invited. Pu :et ns bass

LATEST LINE JUST IN -
REGRET NO ILLUSTRATION YET

Stereophonic Cabinet with Extension Speaker
Cabinet. Well-known manufacture show model.
Two.tooe colours. Sire 18 x14 x 85m. high.
Suitable for a B.S.R. Stereophonic Autochanger
Two 7 x 4th. speakers. Four.bole control
panel for any *eatable stereophonic amplifier.
CASH PRICE Or InjUal payment 1111 plusIns A Carr. and 19weekly

of 4/11. Lan. &89/6

SMALL TAPE RECORDER 29/9
CABINETS

Suitable for conversion to tingle record piss, -
cabinet. Dimensions: 13 x 101 x Tin. dee,
In two-tone cloth covered. Carrying ban.:
and lock with key. Carr. it lm. 4/6.

MODERN 17" T.V. CHASSIS 24 Gns.
COMPLETE & WORKING or Terms

15,3 Initial Payment. Balance at 14 3 (or 35 weeks.
or 29;6 Initial Payment. Balance at 25 6 for 19 weeks.

Inc., Carr. 251-. (Must be paid with Mut. Payment.)
Latest chassis including 17th. tube. Permanent rampant speaker, 13 -channel turn -I tuner (any two
selected channels fitted. Other channeh supplied on request at TB each. 13 valves. Claws and
valve. guaranteed for three months C.R.T. for menthe lull guarantee. Sound I.F. 19,5 Me/s.
Vilma 16 MO. A.C. only.
Ready and working to fit into your own cabinet. Cur and ins. 35/..
As above with 114an tube, complete and working, 519 19'..

DUKE & CO. 621/3 ROMFORD RD., MANOR PARK E.12 ILF. 6001/3
HOURS 9.6. OPEN ALL DAY SATURDAY. THURSDAY 9-I p.m.
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SCOPE FOR A BARGAIN
DOUBLE -BEAM

OSCILLOSCOPE TYPE 13A

UNIVERSAL IMPEDANCE BRIDGE TF373
AA mutant nntae M .arter.knan theisur en aneet

wpmenake t. the TaMe. he* by offet en
is my vet eentranal and onnenint c.eadltlell tint
an le perfect onettleg oplet. 1/35 ra.t.

Made for the Ministry by leading manufacturers (e.g., Erskine
& Hartley Electromotives) this fine instrument is suitable for
the examination of waveforms from two cycles to ten mega-
cycles. It is extremely well designed and incorporates such
desirable features of construction as potted " C " core trans-
formers and paper smoothing capacitors for complete reliability.
No electrolytic condensers are used.
TIME BASE
Y PLATE AMPS.
CAL. MARKERS
SIZE AND WEIGHT
EXTERNAL PROBE
POWER SUPPLIES

2 c.p.s. to 750 KO.
5 Mc s. bandwidth (3 dB).

sec. and 10,4 sec.
13in. 10in. : 22in. 581b.
For RF measurement,
Internal (AC mains)

All instruments are in first-class condition and are carefully
checked and tested before despatch. Mains connector, test
leads, probe and circuit diagram are neatly contained in the
detachable front cover.

FERRANTI TESTMETER TYPE Q
v.a. 0 ha 10. IW are A C.:D.C. welt r14111.361 0.3 v.

exe 046 v. A.C. mom PtAllsops  to 71. M. 110
wed 760 DV.: are 0-76/4 AtIVAVIC, MO 1st gawk.
SOO cam pee Mt KW leek pude. Welted,
Inetreakm avert teed 4 .7  Se me.
en, MOill ing errant ennead order 61 S. met SA

£25 Car,
30

MARCONI B.F.O. TF602A
?nearer, ranee w c p t., a 0nU c P 010,4"
as Irma A.C. mane Output Iti.11061.1.12 I., mec
Ireurp.rnee 00 .,.k. rank. A ,.veinal
abetment *Mel fie tenni balk, anent/ Far nett°. n
reeled eava 046.1ell P.rteS11 ISIS S. Cards., 10 4

CHARLES BRITAIN (RADIO) LTD.

it's NEW- it's miniature It .11)10 TRADERS LTD.

CHANNEL
TYPE 40 TRANSISTORISED SIGNAL GENERATOR

argil:had

NET PRICE £5 .15 0 POST PAID
BATTERY 2 6 EXTRA CASH WITH ORDER OR C.O.D.

* TRADE AND EXPORT ENQUIRIES INVITED *
* Small enough to fit in your pocket-only 44' x
* Frequencies up to 20 Mc son fundamentals.
* R.F. and audio outputs, attenuated.
* Full standard specification.

Light weight-low consumption.

Write for descr pure moiler or order toddy from-

CHANNEL ELECTRONIC INDUSTRIES LTD.
INSTRUMENTS DIVISION

DU NNNNN ROAD BURNHAM-ON-SEA SOMERSET 147

23 WARDOUR ST., LONDON. W I (Ccentry Strew end!
Phone No.: GERrard 35771 "Rodootreele"

S TOCKIS T5 OF CARA FASTENER COMPONENTS

ALL POPULAR
TYPES

OF
COMPONENTS
SUPPLIED FROM

STOCK

TRANSISTORS. A F 7/6 each R F. IS. each.
TRANSISTOR CONDENSERS. Miniature Electroimic Cepat,tord
37 mid 3 v.. 25 cold 25 e. 25 mid 6 v.. 16 mid 17 v , 8 mid 6 a.. 5 mild
12 a 2 5 mild 25 r . 16 mid. 4 v., I mild 12 y All these types of condenaaii
w 2'6 each. SPECIAL DISCOUNTS FOR QUANTITIES.

THREE ASTOUNDING TV TUBE
All brand new In famous makers'

) 17in. rectangular aluminised 4.3 HTRS .JA current: max anode voltage
16kV. Usual pow El7SL. OUR PRICE 2411516. Crating and taw. IS-

t2)F
I TI2,44 and T12154G 12 in. magnetic whit* fluorescence:  a

Mater, max. anode 1010/, As used In many TV receivers. Original pries
(um-. Our price E4/111/6. Crating and <arr. 12/6.
(3) Ferranti Sin. Tube round white fluorescence. S v. heater. max. anode
wattage 7 kV. Our price 172/111. Crating And car,. Ilia.
JONES PLUGS AND SOCKETS. 4 pm IS paw: 6 pin 314 pair; 13
pin 4/6 per per: 12 Din 6/6 per per. If cover required send 1/6 extra per
cover.
WANDER PLUGS. Rod and black doe. 1/ -
PHILIPS TRIMMER TOOLS I. each dot. 10/6
4 -WAY PUSH-BUTTON UNITS 1,4 each. Knobs for same 3d. each
POINTER KNOBS. Small black with whin line. 76 Per dor Small
viihit w,th black I.n 6 per des. Both types j.n spindle Largo Price
reduct,ont for 1.000 lots and over.

CASH WITH ORDER OR C.O.D. ALL ORDERS DEPT. W.I.
ALL ORDERS FOR LESS THAN L.1 ADD POSTAGE.

We: nvit your enquir$ for demo not fisted.
Trade Counter open  to 6 Monday to Friday.

Also II to I Saturday. Callers welcomed
Larg stocks 01 all typos of retistore, condnsims, yelyholders always
available es stock Manufacturers' enpuir.es welCome.
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AVOMETER MODEL D.
u.16.6 (P.6 P. 3 6)

O.C. Ulm A.C. T. D.C. camel A.C. oar oal
NO a.V. TS V. 1110/A. 73 N4A.
ROO mV. IS V. SO oat& 130 .'A.
La V. 71 V. :AO Na/A. 730 :WA.
2 V. LW V. WO WA. 11 Amps.
Lie SOO V. 14 Amp. 74 Ay"
20 V. GOO V. 3 Ayer IS Asada
ISO V. 740 T. IS Amp.
WO V. IS KV. 30 Asp. lasotaaaora

se V. 0.1%4 Woo.
la RV. t10 I ohm.
Tonnagaly nowlundod. Completa anta 011.41o. wed
insarmalanna Aa sinvoIT Naval sow 61 a
Ivry ra......edo palm

CRYSTAL CALIBRATOR No. IS.
A crystal controlled heterodyne waver
meter covering SOO Kt/. to 10 Mc$.
(Harmonics up to 30 MO.) Roquiree
IS m/s. and 12 s 0.3 a D C. but can be
oast', modified for 120 v. and 1.4 v. work.
mg. Ste 7 711 rum. First clam coo-
dition, complete with valves. crystal,
instruction manual and circuit. ONLY
S9/6. Post 315.

CHOKES. Panneko S H. 200 'shampoo.,
6/6. HRO chokes, 17 H., SO 'a/amps., 7/6.
AR -110 chokes, IS H 90 nhanms , 11/11.

Parineko S 14 100 iniamps 716. Postage
any type. 1/6.

fa'SER (BG453)
This Command Rammer Cowell 190-550
Kris -(1 f. IS Kc/,.) and 41 ideal for double
superhat convenon, Ic Suppliant
BRAND NEW in original cartons,with
all 6 valves and CIRCUIT. Md. Post 3/9

SELENIUM BRIDGE RECTIFIERL
Funnel rooted. A.C. input 45 v RMS.
D.C. output 30 v. 10 amps. BRAND
NEW. Bolted. BS/... Post 3fe.

HEAVY DUTY LT. TRANSFOR.
MORS. (Gotham.) Latest typo potted,
oil rolled. Pri. 230 s SO c/s. Sec. 0-70.7S-
10 v 4 amps. Sim 54, 44 si ggin. high.
Wt 19 lb BRAND NEW. 42,11. can. Six.
Gardemes Transformer. Tapped WSW
input. SCOnthry 12 volt, RMS (C.T.1. 30
amps. Housed in sheet metal case 91x
5/  lisin high BRAND NEW 72/6,
carr. 7/6

&VOLT VIBRATOR PACKS. HRO
yes. ISO v. D.C.. 65 in/amps. BRAND
NEW. 29/6. post 3/6 Type Pall. 200 v,
D.C. 100 nharnps with On rectifier
BRAND NOW 23/- Post FREE.

ADMIRALTY PIT TRANSFORMERS
Fri 230 v. 50 cis. Secs 620-5SO-375-0.
175.550420 v. (620 and 550 v. 200
inranips , 375 v. 250 mlarnps ). pia
two S v. 3 Amp. rectifier
Total rating 27S VA. Upright mtg.
Wt. 251b. Made 1953. BRAND NEW.
Original bites. 45/-. Carr. SI,

NSTRUME NT TRANSFORMERS
230 v A.0 input. Outputs 045130-195
45 rn Arnpl 6 3 v S amp... 6.3 v. 0.3 amps.
brooded. Site 31 x 31 x 311n. high. M-

oon ERE!.

ARNO MAINS TRANSFORMERS.
Input 110-240 v Output 345-0-345 v.
125 rn /amps., 6.4v, 4.5 amps., v. 2 amps.
41 %In. hies. Wt. 12 lb. Potted.
Tag ends. RCA BRAND NEW. Boned.
29/4. poet 3/6.

MARCONI CRIOO
Completely overhauled, In perfect working order. LOOK
LIKE NEW. Cll.
Later model with Noise Llmitm.
Cam Friel and Wales 30'. Send S.A E br lull details.

RCA AR -88 SPEAKERS
A high quality 3 ohm unit fitted into heavy gauge black
crackled steal cabinet...le 104 . 111. 6in Fated with rubber
feet and Mt. had. Ideal for extension speaker. CR100, etc.
In original cartons. BRAND NEW. 49.. Post 7/6.

MINIATURE 373 IF STRIPS. For FM tuner inscribed in
Practical Complete with 3 of EF91. 2 of EF92

and 1 of EMI A froth release enables us to offer these once
epon. BRAND NEW. Complete reprint of conversion
instructions and circuit ...potted free. 39.. OR less valves,
12/6. Poet. eit)ar, 2/6.

LOUD HAILER EQUIPMENT
IDEAL POE CROWD cowmen.. FACTORIAS, PITO, ETC. Vol.

Ora SPIAKIR UNITS AND CONTROL UNIT. COUPLETS
WITH SICROPHONN, HRADPHONES AND 'PARS" OPICSAM
710112 VOLTS Is C .01 4 VOLTS D C. WITH SLIGHTLY REDUCID
OUTPUT,. CORSUIIING ONLY 3 AURA. OUTPUT POWER 1 WATTS.
Ali TISSTID AID WORKISO. NOT SLIGHTLY 1011ED A 01313INI
RAIOAIN CS 19 IS CARR:AOC Pa. ft

OUTPUT POWER METER TF340

Impedance from 2.511 to 20.00041 in 40 steps 100 . to 5 watts
Nair rang., 0.5 wed. 0-S0 rnW 0-500 rnW , and 0-S Watt,.
Pint class condition. Toted. (9'19r6. Carnage 7;6

T.C.C. VISCONOL CONDENSERS. B mid. $00 v.
D.C. wkg at 71 deg C. CP151Y. Size) x 11 x Sin. high.
BRAND NEW. boned II 6 each. post paid.

MINIATURE RELAYS (ALL BRAND NEW and BOXED)
G.E.0 sealed, wire ends. 6700.1 HID resides, Hipp,
G.E.C sealed. wire ands. 67012Acjovers, platinum. 11 1091 19/6
G.E C sealed. wire ends, 5.0000. 2 flown. platinum

P11052 1716
Si amens High Speed. IK-11K13. I sieve, I0/4

HRO SENIOR RECEIVERS

Complete with ALL NINE general coverage plug-in toilmts
lot SO KO to 20 Mc/s. Instruction booklet, and circuit,
but It, external power supply unit. Tsble models, as new
condition, 21 GNS. Rack mounting. IS GNS. Packing
and carriage 22/. extra. Send S.A.E. br furthor details.
PIRO POWER PACKS. 1151230 v. A.C. mains Input.
Tasted. and in good condition. Table or rack. 119/4. Poet 4/..

CHARLES BRITAIN (Radio) LTD.
II UPPER SAINT MARTIN'S LANE
LONDON, W.C.2 TEMple Bar 0.54.5
One minute from Lettester Sts Station. (Up Cranbourno St.)
pep Hews: 94 p.m. (9.1 p.m. Thud. Ohm on dm, Sol urYWY

SAPARAPIO-
inWESTON

VOLTM
541. Dual range
0-S and 0-100
D.C. fSD I nha.
3m. scale. Recent
manufacture. Ideal
for schools. Cons.
Plate in super qual-
ity carrying
caae, with Inc
prods and loads

BRAND NEW. Boned 2716. Post 214.

ELECTROSTATIC METER. Dia gSin
reads S-1BS K. Manufactured 1953
Contained in wooden case 10  10 ir gin.
high. 19/1916. Post paid.

SANGAMO - WESTON ANALYSER
FM. A useful multi  range meter.
Thoroughly ovethauled and in perfect
working order. For lull domes see primary.
ad C910/.. Cam 44.
AVO LC and R BRIDGES. Capacity
S pFd to 50 mFd. Resistants S ohms to
50 megotims Inductance can be measured
against external standard. balance is
indicated on a meter, which can be used as
a valve voltmeter from 0.1 to IS v. Leakage
tin and Power Factor Stale. For use on
A.C. mains. Tama and g toed
PAIN- Post 3/6.

HICKOCK 1.177 VALVE TESTERS.
Chocks dynamic mutual conductance,
therm, Onnallnan, pa. and noise. For U X4.
UKS. UX6. UX7. Octal. Lixtal, BIG.
and Acorn types. Portablia, in wooden
CIIIInnS as. 154 KS- SIin. Wt. 13416.
BRAND NEW. Complete with instruc
lien book and valve testing charts. For
117 v. A.0 10 pm. Carr. 7/6. Matching
auto. transkorrners for 230 v. A.C. ltd.

'MARCONI SIGNAL GENERATORS
BS Kc/.. to 25 Mc),. A.C. mains operation.
In fair condition and good working order.
TFI44F. TFI44G. L.Se.

RIISS RECEIVERS. With latest type
super slow-motion &me. In good con-
dition and perfect working order. Re-
aligned and sir . Model " B "
17/19/6. Model " L (Corm trawler
and shipping bands) 112/19/6. Carr
(*WINO 10/6. Sand S.A.E. for details of
sets and power units, or 1'3 for illus-
trated booklet.

SCR.522 TRANSMITTER/RECEIVERS.
00.150 MOE Comoros, BC614A roc., an

BC625 trans. with salvos, and in od
ondit.on. BC624A, leas relay 19/

go
6. With

slay, BC62.5 22/6. Those two, o
rack 4716. Carr. 7/6.

MOVING COIL PHONES. Finest
quality Canadian, with chamois ear -muffs
and kathancovered headband With
lead and pack plug. Noise excluding and

malty comfortable. 199. Pest 11

VITAVOX PRESSURE UNITS TYPE
N. 20 watts. P.M. Homy duty. BRAND
NEW. boned. Mid. Carr. 5/6.

RESISTORS
Morgan " T " (4 watt/ and " R watt/
Latest typos, all BRAND NEW. 100
..sorted, 111/n Post I!.,
HEAVY DUTY SLIDER RESISTORS.
1.217 20 A., 11/6, post 3;6 10 12 A .11 6.
ZENITH ADJUSTABLE 231) 4 A., 0,6.
Post VB.
PRECISION RESISTORS. I Me ohm
I% I watt wire wound. Ex -U 5.A.BRAND
NEW. 111/6 per dosen.

D.C.fA.C. CON Input 12 v.
D.C. Output 230 v. 50 c/a. A.C. a.
135 watts. Fitted with 0-300 v. A.C.
lIin. meter and slider moister for ming*
adjustment. In stout wooden carrying
case with ltd. Perfect working order,
19/19/6. Can 10/6.
24 v. Input 210 v. A.C. SO Cs. 100 watts
output. In grey metal Ole. BRAND
NEW. 92/6. Grr. 7/6.

RADIATION METERS. Portable dom.
rate tooter. containing Medan, MVO
rectangular SO micro -amp. nutter. CVX49
electrometer valve, tee. BRAND NEW.
In canvas* carrying case. 0/1941. Post 26
For &tools e( other equipment, me Our primmus
adverts.
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SECOND EDITION

2Ss net by post 26s 263 pp inc. 32 plates
Irom leading booksellers

Revised and enlarged

second edition

ELECTRONIC COMPUTERS
Principles and applications
by T. E. Ivall

A non -mathematical introduction to the principles and

applications of computers employing valves, transistors

and other electronic devices. It is designed to appeal

to technicians, engineers and students with some know-

ledge of electronic or electrical engineering. This enlarged

second edition has been almost entirely re -written to reflect

recent developments.

Published for WIRELESS WORLD by

1107e & Sons Ltd., Dorset House. Stamford Street London. S.F..

120 INCHES OF SCALE
The CRSO Bridge
covering 10pFd to
100mFd and I ohm
to 10 Megohms in
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-
densers. Complete
with valves. instruc-
tions and ready for
operation from 200/
250 volt A.C. mains.
L8,2;6 plus 4.6 carr./
packing.

SC30 OSCILLOSCOPE. A Sin. 'scope for service
and design purposes at an extremely low price of L17/10i-
plus 61- cam/packing.
VV60 AUDIO VOLTMETER measures I milli -volt
to 100 volts In five ranges. LI4 plus 4,6 carr.jpacking.
AOSO AUDIO OSCILLATOR giving sine wave out-
put from I milli -volt to 10 volts over range of 2u-200,000
c.p.s. LIO plus 4;6 cam/packing.
Further details sent by return of post on receipt of stamped
addressed envelope.

TRADE supplied direct

GRAYSHAW INSTRUMENTS
126 Sandgate High Street. Folkestone, Kent

Phone: Folkestone 78618

SOUTHERN TECHNICAL SUPPLIES
TRANSFORMERS FOR ALL MULLARD AMPLIFIERS

OUTPUT TAA/11/0311111.1 'Imoadsmve lee 1.75 and II Nary
T.N. 3-13 amp ultra mem. Am0 ohm as% lam.Pma 30,-. elf'. a..
TAIL 3.10 amp. aul mama 111. 4.400 Max. 2,U% taPPINP. 301,

s-io amp. 1.0w Imellas.1,002 Moo. DA!, P
TAM. 7 vast to...., amp. 1.000 ohm. lo% tarpmea. 116'... P4?.
T.140. 3 vat amp tip A is map 2 mu 5.000 ohm r,r.

11.11011 TILAZIPOIAMMIPAmArlra MO -434-144: 4-14 T. 14 4/1.1
T.M. I.14 amp. m4 tmer. 3000-300 .. 130 ma.. 4.3 .. LI... IT. 1.3 .

43 v. I . $0/.. Par IA
TM. 1-10 amp. 10/3.0.300 v. 100 aM. 4.3 .. 1.3  .T. 11 v. I a.- PIP. 1/4.
1.111. Two FM amp. Low ka.11414. 100.400 1.3 v. 4 et.. 13 v.

341-. Pot. MO.
T.1411. 7 vl dere. 100-P.330  . I/0 ma.. 1.3 v. 4 a. R. 11.3 P. I a.. W+-.
r /P. 11
T441 3 Pale. $314-300 v.. SO NIA. a v. I a.. et.. 4 3 I 4., P P. tr..
TAN I gut 7/10-0-2,0 v.. AO ea.4.. AS v.14. 17.13.. I . MO, P 'P.11/3
T.A. team as$
Ti Tea aso
$1111inadisman poesaard. skreeritte rtstb **sant 1140atM

r.rr.
re me miasma. with all MY.

MAY T14.59:-; iI T1 474., P 3.4m balk
44431m .mapiam mem. 301 AUDIO

CR. b..
110111111111111 TUNIllam. SUPPLIES. $3 Kathie Sold. Portals... Hamm
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23 TOTTENHAM COURT RD., LONDON, W.I. Tel.: MUSeum 3451/2

* VISIT OUR NEW

STAR
RAMIRO:
Deal Comm& ROW111P4004 ['wadi
and nod Aida IMA 64w/weIng
&view to Hwang eteeltalal armors.
:tea ,Itte,Itezzerei Tap liar.
L.11.17ape I Id.  de
Imola rate W Welewbaw.. 2.41.aid de wIlle deed Pasee
Swint
MIR boludly Top awl Rpm Spew

E.P. VIEW 11111 BOWE sad

BRANCH AT 309 EDGWARE RD., W.2. TEL.: PADdington 6963

The `Carol'
TR 1 TAPE RECORDER

111C0111011ATI10 TIE MEW
B.6.11. WS D.  PearTer Weed N  de Pee
TOO en dael.

TI. dere N fin Meordet
le draft NAM erl Ille dalle ire needed re tree.
dee dam le be dna Ihe
are bra .11 Way pieweenlesIda

Arnellier Odd. Oda Ter .ad
Velem Omani
Mar _Swim
TWO lade MM. WM
Omond MAL IM  MBWei 111
VErogloos. eeee oda wOh deedendre see Id rah weed
led rel Pest

Only 19 Ens.
P880PIT rePallellat N WIsrig.

THE

PORTABLE
MAY BE

BUILT FOR

* Weight divines Materiel 56I

7-7-0
plus 3/ post A Pks
Batteries extra
H.T. 101/ (Type 8126) or
eetoralent.
LT 1/6 (Type AD 35) or
equivalent.

* High Q frame weals
* High tens.tivity on both

wavebands.
* Medium and long wave

superhet circuit.
* Instruct.on book 16

* Site only Om, x Sin. 41.n
* 4 erne of che economy typ

NIT FMIT VONIERT TOES UMW PORTA= TO EARN MEMOS WITI
1113 CMS MR RATTER! ILCDRIATOIL inntama 1011 MIN= "MU"
Tin V/IWomorlsosoollisly dude sell dead rib Ms et Illere Med Id Terre -
type N Oda ME& la I beer la I are Ceded moteddea Me de Her
r Me ADM end BIM deed re odd lee ere let~r re Omer In. MI
d SKS et Wald .,Adel es Le yea LT. eed IND welt KT. In ow ea IMMO 
A.C. eked Id LT. re an  If la.  116. K.T. One dim . laes. let N. dear
Prue S Or 0111 PIUMB tar add peer ed. 17/6 ar IT P.  P.

RECORDING TAP/
be wit -known manufacturers. beard New. lowil W FIB, roronterd

seam. a rim ere ..
Larove oe Tae newel. U-
1.300/1. no Ma. red a

Mew AM 'oaths pc 15111

Unrepeatable Bargains ! ! !
THE FAMOUS GOSSOR 3 WATT AUDIO AMPLIFIER KIT 542K

ORmie/L PRICE Ell W-

ren t5.19.671e K prerki,
Pieper rode draw 'WO.
derporde de oimoBooended did dal re bredler rend 1rd I.aa Blew...

Odeplese. TV Earl
Weed dad leedleedt. rent ler
w o 6114. page. Melle. Two Love.

bMW
e. AM.

saltabl an nor am
M. maim Al newer 

we mini, Le.. 10 en
er. Tree. ..raving

d eer. leaedel toodepelen.
Mere ed Narders, rut Id
add, render eel n malwre
wire& tarts.

THE COSSOR MODEL SS4
Battery Operated Transistor

F.ECORD PLAYER

PRICE rik la
Batteries Extra at 30teech.&00 8 a° U. 1°

et. P. 5 P.

THE " MID.FI "
A NEW DESIGN 44 WATT AMPLIFIER

Plus 3'. P 11 P.

KIT MAY BE BUILT FOR 95/o
A new circuit for the home constructor re-
quorng a good -fleshly, Medium -powered
Amplifier for reproduction of Records of
F M Broadcasts. Techtwal 5pectlicateorw:
separate ban and treble controls. Val,.
line-up EFS.. FLU, FZ110. Voltage ad.
lostrnent for A.C. mains from 200250 volt
3 or 15 ohms impedance. Ngat.v feedbria Sese 7  S a lie.. arena
height Sin Silver -hammered Cnished Chassis

c00-10.rmtre W [41.54 Berme BA1
Torma,o Hd 01..0) sod aims 
folly trar..01erton) Amplidor.
I. completely Bowery opsrataL
wine two 41 von AIM Saaterlo,
The weer fro the Ivige male,
7 Oa. 41401101 Speaker to

aetwersebag, seloaks kr Ti.
as red. Irene id Odd de
 reed deed red The
camp* Cr le hoed e ao
alIlleive melee emend C01001
one ~ream boodle ad eat.
°two° elowiadom Woe 11 . a/

lie. erred a two-tono.
Woo rte400 en 104 trSM.

RCA VICE-PRESIDENT 1.10 WATTS PUSH-PULL APIPUPHIR
A estimate mamas emperor compete de reran Peer Per. der in.
I  del ere MAIL 000Nsla hint and reels rad odd let lesmagoee1111 tlet
Impollwoo sed tee grebe tant.lara mr Treed he on so AC swim Ionia. 146
tea tad 71.0130 it. also 0. ,0001104 owls hwy. PAM dd. In MDT Was. rmics.
tourism wire ex-1.-ivecoe 16ID UMW. MUM DE p.  P.

RCA PRESIDENT 'MYATT PUSEPULL AMPLIFIER
A mril  woo IA woo mhos Tan.
thevpaZglIAXMIA:rati Betel ifreeleae. "grwit. IRA..k.aetTeeesele
erre Taal Intorpedi Teed 010011. Breed Orwolosoltallotrolpsima
a III 010010 Nerd web .Pad imp In we I. TogoWo. tor era AC
melee 110.110 aid r0440. PIIICE COMPUTE INTF1 EACCTOFB011 AND KNORR
117,111f0. 31 e  e

AMERICAN RECORDING TAPS
Manufactured by fecrodynesernice. Meld new OW folk luerOn'ered

1.1001. o 'tai swot
1.aeolt. no TI. pM 
eirOft. a Sr ere 14

regrew smil melee Its in del.
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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 Number of A.P. To help you with the

special problems of outdoor picture -making are
features on subject treatment, technique, the

correct selection and use of accessories.
And there is a comprehensive guide to exposure

meters, rangefinders, filters, etc., to simplify
your choice of new equipment.

OUTDOOR NUMBER 2 MAR.

A iiiti I ii I.

PHOTOGRAPHER

of

41(pGWARE ROAD 1960

THIS IS OUR JUBILEE YEAR

BLANK CHASSIS
Precision made in our own works from commercial quality half.
hard aluminium o 16 s.w.g. (1/16in.) thickness. these thus& go all
over the world (they even go off it-in rockets!).
Same day service for ANY SIZE, to neareet Hilloin and up to 17m
long and 4in. deep. of straightlorovard two. three or four-sided
chassis. Orders for specials dealt with promptly when accompanood
by clear nnnnn Mons or drawings.

SOLDERED CORNERS
While them chassis, owing to their thickness, hardness and efficient
folding, will carry components of considerable weight and normally
require no corner strengthening. we can do this if required by a
special soldering technique at 6.1 extra for earls corner.

FLANGES
fin.. gin. or fin flanges (inside or outside) 6d. extra for each bend.

PRICE GUIDE (normal chassis only)
Work out total area of material required. including waste, and
refer to table below:

411 sq. in. 41. 176 sq. in 111/- 304 N. in III -
60 to. in. St- 20e sq. in PO- 336 sq. In. IV -

11] sq. in. 61- 240 sq. in. 101. 340 sq. in. 141.
144 sq. in. 7/- 272 sq. in. Ws and pro nuPost

If) Pat 1/6 Post IM
Dacount (or qua. Trade enquiries invited.

Spray finishing arranged for quantities of 2S or over
PANELS

The urn* material can be supplied for Heels, screens, int. Any
Site up to 71t. at 4/6 sq. It. (sq. in a gd.) Fost. up to 72 sq. in. 9d., 106
sq. in. 1/3, 144 se in. 1/6, 472 sq. in 1/9. 576 60. In. 21,

2S7llS EDGWARE ROAD. LONDON, W.2
Thdthew es PAD 3021/2295

From all newsagents - Wednesday Is. 3d.

TECHNICALLY TRAINED BY

I C S
IN RADIO, TELEVISION AND
ELECTRONICS ENGINEERING
OppOrtunitis in Radio Engineering and allied prONSSiOns await
the I C S trained man. IC S Courses open a new world to the
keen student. ..
RADIO AND TELEVISION ENGINEERING; RADIO
AND TV SERVICING; ELECTRONICS, COMPUTORS
AND DATA PROCESSING, etc.
IC S Courses give very real help to the man setting up his own

business or facing a technical career on the radio industry.
Etrarnination Courses for:-British Institutoon of Radio Engineers.
City B Guilds Telecom. Tech., C. B G. Radio Servicing (R.T.F.E.)
111 C. B G. Radio Amateurs.

LEARN-AS-YOU.SUILD PRACTICAL RADIO COURSE
Build yew" von 4valve IRE and S -valve supernal radio receiver.
Signal Generator and High -quality Multi -tester.
FILL IN AND POST THIS ICS COUPON TODAY
It brings the FREE IC S Promptutus containing full particulars
of I C S courses in Radio, Television and Electronics.

INTERNATIONAL

CORRESPONDENCE

SCHOOLS

... .._
1 in:787101: 7 Corr es modem Schools :
I (Dept. 222?). Intertext NOM. Farkgat
I Rood, London. 2.W.I I.
I I

NAME AGE ..... ..
1 I
1 I
I ADDRILIS I
I Neck Cagoltab Mew I

I I

...A WHOLE WORLD I
OF KNOWLEDGE for
ilia KEEN STUDENT r

OCCUPATION
)60 I
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VALVES
AC/DD 2/6
AC/P 4/6
AC/PI 2/6
ACSPENDD 4/-
AC6/PEN 5/-
AC/SP3 416
AL6O 6/-
AR6 2/6
AR8 5/-
ARDD5 2/-

ARP4 3/6
ARP12 2/9
ARP2I 5/6
ARP24 3/6
ARP34 4/6
ATP4 2/9
ATP7 5/6
AU1 5/-
AU4 5/-
AW3 4/-
BL63 6/-
BT45 40/-
BT9B 40/-
D4I 313
D42 4/-
D77 4/3
DA30 12/6
DD4I 4/6
DET5 15/-
DET18 30/-
DET19 2/6
DET20 2/6
DF70 9/-
DL72 7/6
DH76 4/9
E1323 25/-
EA50 1/6

Brand new, indi-
vidually checked
and guaranteed

EAC9I 4/6
EB34 1/6
EBC33 6/-
EC52 3/-
EC54 3/6
ECC32 4/-
ECCBI 6/6
ECC82 6/9
ECC83 7/-
ECC84 7/9
ECC9I 4/-
ECL80 9/6
EF22 7/3
EF32 5/-
EF36 3/6
EF39 4/6
EF50 2/6
EF52 5/-
EF54 3/6
EF55 6/-
EF70 41-
EF80 69
EF85 6/10
EF89 8/9
EF91 4/10
EF92 5!-
EL32 3/9
EL35 V-
EL134 8/3
EL9I 7/6
EM4 4/-
ESU208 Eff-
EY91 3/6
EZ40 7/-
EZ80 7/6
FW4/500 6/6
H30 5/-
H63 3/6

HP4101
KBC32
KF35
KT2
KT3I
KT33C
KT14
KT21 I
KTW63
L30
MI -14
ML4
ML6
MS/PEN
MS/PENS .
N34
NRISA
NT37

(4033A)
OD3
OZ4
OZ4A
P61
PCC84
PCC85
PEN25
PEN46
PEN65
PEN220A
PENDD1

136)
PL81 ..
PL82
PL83
PM4DX
PT25H
PY82
QP2I

6/-
5/-
5/-
4/-
8/-
71-
71-
9/-
6/6
4/-
3/6
4/-
6/-
6/-
6/-
8/-
3/-

10/-
5/-
51-
S/-
2/6
8/-
8/-
4/6
5/6
6'6

6
II/-

QP25 5/3 C5GT 7/6 6F12 4/6 2SG7 6;6 866A 10/-
QS75/20 ,.. 6/9 D8GT 6/- 6G6G 3/- 2SH7 4/9 872A 35/-
QS95/10 .., 6/9 E7GT 716 6H6M 21- 2517 6,'- 930 8/-
QS 108/45 ... 6/9 L4 3/.2 6H6GT 1/9 2SK7 5/- 954 2,'-
QSI50/15 .. 6/9 LDS 3/6 6.15 3/6 2SL7 71- 956 2)-
R10 12/6 R5 6/9 616 413 25R7 6/- 1619 5/-
REL21 251- SS 6/- 6K6GT 616 5D2 6f - 1625 61-
RG1-21CA 17/6 T4 4/- 6K7G 2/3 5E 8/- 1626 4/6
RG3-250 17/6 2A3 8/- 6K7GT 5/3 59. 7/6 1629 4/6
RG4-1250. 9/- 2A6 71- 6K8G 6,6 30 5/- 4242A 6/-
RK34 216 2C34 2/6 6L5G 6/- 357 30/- 7193 1/9
RL37 3/6 2D4A 41- 6L6 9/- 35Z4GT 7)- 7475 S/-
SP2 4/- 2X2 4/- 6L6G 6/6 39/44 6/- f3010AR 22/6
SP4B 7/6 3M 6/- 6L34 4/6 53A 3/- 8013A 10/-
SPI3C 4/6 3B24 3/- 6N7GT V- 58 6/- 8020 61-
SP4I 2/6 3E29 6Q7G 6/3 59 6/- 9001 5/-
SP61 2/- (8290) 60/- 6R7G 7/6 71A 4/6 9003 5/6
SP210 4/- 3Q5GT 9/- 6SA7 6/- 77 6/- 9004 41-
SU2150A 4/9 4A1 4/6 6SC7G 5/6 80 6/3 9006 4/ -
T41 19/- 4D1 2/6 6SC7GT 6/- 82 81-
TP25 15/ - 5U4G S/ - 6SG7 5/- 83V 12/- Cathode Ray
TT II 3/- 5V4 7/- 6SH7 5/- 84 12/6 Tubes:
U17 5/- 5Y3GT 6/9 6S37 6/9 85A1 12f- 30P1 25/-
U18 616 5Z3 8/6 65.17G 6/6 89 61- 5BP1 35/-
U27 8/- 5Z4G 8/- 6SK7 5/6 210LF 3/- SCPI 42/6
UL84 8/6 6A6 5/- 6SL7GT 6/9 210VPT 7 pin 2/6 5FP7 45/-
UL85 7/- 6A07 51- 6SN7GT 4/6 217C 17/6 PG7/5 15)-
V203313 8/- 6AC7 4/3 6SQ7 6/6 220VSG ... 3/- VCRX258 (with
V248A 41- 6AG5 416 6SR7 6/6 446A 14/- scanning coil)
VP23 3/6 6AG7 8/- 6SS7 5/- 4468 14/- 45/ -
VR78 4/- 6A17 413 6V6G 5/6 705A 17/6 Photo Tubes:
VR99 8'- 6AK6 7/6 6V6GT 6/- 7158 97/6 GSI6 12/6
VRI05/30 ... 7/6 6AK7 8/- 6X5GT 6/6 717A 8/6 GMG2S 12/6
VR 150/30 . 7/3 6AMS S/- 802 2/6 801 6/- Special Valves:
V5110 4/- 6AM6 6/3 9D2 3/- 803 22/6 2131 45/-
VT25 8'- 6B4G 4/6 2A6 5/- 805 30/- 3A/I481 ... 451-
VUIII 3/3 6B8 5/6 2AH7 71- 807 AMER 5/3 31/170/E ... 635
VU120 3/- 6B8G 2/6 2AT7 6/6 807BR 3/9 31192/E 637/10
VUI33A 31- 6C4 41- 2AU7 6/9 808 8/- 723AB 52/6
W3I 7/- 6C5 6/- 2AX7 7/- 813 70/- 726A 27/6
Y63 5/- 6C6G 4/6 2C8 7/6 815 801- ACT25 40/-
Y66 8/- 6C8G 5/- 2E1 22/6 816 30/- CV69I 60/-
Z3I 6F5G 5/6 2H6 21- 829A 30/- KR3 45/-
1A3 3/6 6F6 7/- 2JSGT 316 833A 614 VX7110 ...15/-
IA5GT 5/- 6F8G 616 25C7 4/6 843 7/6 WL417A ... I5/ -

AND MANY OTHERS IN STOCK including Cathode Ray Tubes and Special Valves,

All U.K. orders below 10/- P. & P. If-; over 10/-, 1/6: orders over C2 P. & P. free. C.O.D. 21- extra. Overseas postage extra at cost.

BRAND NEW ORIGINAL SPARE PARTS
FOR AR88 RECEIVERS.

Please write your requirements,

MOVING COIL ROUND HAND MICRO-
PHONE No. 13. 2.1in. diam. with press
switch. 12/6. P. & P. 1/-.

PLATE TRANSFORMER. Input 190-210-
230-250 v. Output 2,250-0-2,250 C.T. 400
mA, 13 x 9 x Cin. Weight 751b. 66/10),
Carr. 10/,

I.F. TRANSFORMERS. 4-5 MO. American
made in black crackle finish housing, 6/-.
P. & P. 1/-.

HRO MAINS power pack, input 115/250 v.
A.C. Output 250 v. 75 mA. and 6.3 v. 3.5 amps.
63, 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 me/s.
Two V.T. 5013. as oscillator and buffer, 807 as
driver, two 5130s as voltage stabilizers. Output
sufficient to drive two 8133 in parallel. Slow
motion drive directly calibrated in me/s.
Provision for crystal control, metering of buffer
and driver stage. Power requirements 400 v.
and 6.3 v. D.C. Can also be used as low power
transmitter. In excellent condition with valves
and circuit diagram. LS. P. & P. 15/-.

FILAMENT TRANSFORMERS. Primary
0-190-210-230-250 v

'

50 c/s. Sec. I. 2.5 v. C.T.
at 10 amps. 2. 2.5 v. CT at 10 amps. 3. 10.5 v.
CT at II amps., 4,000 v. insulation. Price
E21191-, P. & P. 5/-. Primary 0-190-210-230-
250 v. 50 cis. Sec. I. 10 v. CT at 4.5 amps.
2. 10 v. CT at 4.5 amps., 1,000 v. insulation,
61/16/-. P. & P. 5/-. Primary 230 v. 50/60 c/s.
67 v/amps. Sec I. 6.3 v. 1-6 amps. 2. 6.3 v. CT
3 amps. 3. 6.3 v. CT 3 amps. 4. 6.3 v. CT 3
amps. 61/12/-. P. & P. 5/-.

Low Resistance Headphones, brand new,
type CLR, 5/-; Balanced Armature, 7/6. P. &
P. 1/...

Vacuum Condenser, 32,000 v. 50 pF 15/-.
Post free.

DRIVER TRANSFORMERS. Primary 500
ohms imp. Sec. to match two 805 in push-pull
LI/7/6. P. & P. 5/-.

TRANSFORMERS. Relay supply. Primary
230 v. Sec. 0-27/29'31 v. at 0.5 amps., 15/-.
P. & P. 5/-.

AVOMINORS in leather case with leads.
Fully tested and guaranteed, with batteries.
AC/DC volt range to 500 v., £311916; as above,
2,000 v. D.C. only 62/19/6. P. & P. 2/6, either.
NON -INDUCTIVE CARBON RESIST-
ANCE. 800 ohms, about 30 watt, lin. dia.,
10in. long, 7/6. P. & P. 1/6.

813 Ceramic Valveholders 3/- each. P. & P.
1/6.

Mains Power Supply Unit for No. 19 wire-
less set. Made by RCA of Canada. 115 v.
A.C. Brand new, 615. P. & P. LI.

P. C. RADIO LTD.
170, GOLDHAWK RD.,
W.12 SHEpherds Bush 4946

ROTARY TRANSFORMERS. I71 watt,
12 v. input. 1,600 v. 110 mA output, 30/-.
P. & P. 7/6.

COMPLETE SET OF STRONG AERIAL
RODS (American). Screw -in type MP49, 50,
51, 52, 53, total length 15ft. 10in., top diameter
0.615in bottom diameter 0.185in. together
with matched aerial base. MP37 with ceramic
insulator, ideal for car or roof insulation.
62/10/, post free.
TELESCOPIC AERIAL MASTS. 7 sections,
total 1 1 yards. Immediate erection. 64/10/ -
each or £8 per pair. Post free.

LIGHT HEADGEAR ASSEMBLY. Ideal
for mobile use. Headphone 600 ohms, carbon
microphone. 18/, P. & P. 3/-.

AR88D and I.F. Receivers, completely
overhauled and tuned, 660 and L57 101- respec-
tively. Completely rebuilt with P.V.C. wiring
685.

Modulation Transformers (U.S.A., Collins),
primary imp. 6,000 ohms. C.T., secondary
6,000 ohms, 20 W., 9/C each, post free.

Microphone Transformers. Balance input
30 or 250 ohms. U.S.A. manufacture, 7/6.
P. & P. 1/6.

R109 Receiver. Covering 2-8 Mc/s. 6 v. D.C.
New and tested, 64/5/-. Carriage paid.

RIO9A Receiver. Covering 2-12 Mc/s, 6 v.
D.C. New and tested 6.515/... Carriage paid.

SCR 522 TRANSMITTER (BC624) including
all valves, 22/6. P. & P. 5/,

SCR 522 RECEIVERS (BC624), 100-156 Mc/s.,
including all valves, 25/-. P. & P. 5/..

VIBRATOR UNIT. 12 v./160 v. 35 mAmps.
Exceedingly well filtered and smoothed,
excellent for car radios. New. Including one
6X5G valve and vibrator. 17/6. P. & P. 5/-.

CARBON INSET MICROPHONE. G.P.O.
type 2/6. P. & P. 1/..

PERSONAL CALLERS WELCOME
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SCOPE UNIT TA 74 14.10. delivered free.
A basic 'scope with brilliance and focus controls on front panel which
also contains X -plate terminals, gain control and two -speed timebase
switch. Inunedisedy behind the panel is a separate screened compart-
ment that houses two VR65 and a VR92 (tunable input receiver-
convert to Input amplifier) and a signal generator (3aVR65 and VRI35)
modulated at two frequencies over its 155 to 255 melt range. Sub-
stantial ENT and HT power pack (VUI20 and SZ4G) et rear, plenty
of free room. four high -voltage pre-set pots, two full length tag boards,
12 valves plus VCRI39A.

W.IIUA WAVEMETER . . 44.10. plum 151- carnage.
Four valve crystal controlled heterodyne frequency meter covering
100 kcia to 20 me/s in 8 switched bands with variable RF oscillator
zero beat against crystal to give an audio output Into high or low impe-
dance phones. Designed to work as a signal generator with CW or
modulated output through variable attenuator and incorporating also a
second crystal oscillator Mat can be switched in to convert the unit to a
fixed spot frequency receiver or tranunitter at the wavelength of any
spare crystal between 100 kc/s and 20 me/s.
Precision two speed dial, calibrated book with crystal check points in
lid of nest metal case. Designed for 2 v. and 40-60 v. supply.
Circuit diagram supplied. Additional teatimes! InfOrnOlitn 10/- urns
by erder only. Used, but in good order.

      11 11 41 11  41 11 41 41 41  11 11 11 41  41 41

ETCH -YOUR -OWN Each contains over 60 sq. in. of
laminated board and inefficient

PRINTED
21

/-
Printed circs uits, plusmak coteensprehena-

CIRCUIT KITS advicetruction
book giving

post free d examples on translat-
ing theoretical circuits into lay-

out, ready for etching. High -quality matenals--corespleuly safe to
handle-carefully prepared to ensure fine definition and uniform mulu
without laboratory control.       0               0 
Brand New, Individually Tested, Fully Guaranteed

LOW - VOLTAGE, HALOGEN - QUENCHED,

GEIGER - MUELLER TUBES 25f- Pan free
Working voltage 400-450. Highly sensitive. Effective length 11.8 cm.
Background course 90/minute. Response 30,000 counts/mmuu. 80 -volt
pLnesu. Standard British 4 -pin base, stainless iron electrode.
Ideal for basic mperienentauon and instructional demonstration
Circuits of simple all transistor and conventional valve counter circuits
supplied on request with each tube.

3 -INCH CIRCULAR SCALE MILLIAMETER
American pond mounting " Radio Altitude " ender with modern
(coal round magnet) movement giving beautifully steady deflection to
reading on large dial boldy marked 1 to 4 with sub -divisions in tenths.
Supplied with suppressed zero which requires 6.5 mA. for full wale
deflection (0 w 1.5 tnA.) but pointer is easily re -set to zero by moving
conventional hair spring adjuster behind dial, when S mA. goes f.s.d.
Rear housing incorporates on/off switch (operated by routing small
knob on front face) and 5 -pin plug, two pins direct to meter and two
to switch. Not new. 12(6, Poet free.

SIGNAL GENERATOR SEA . . 110 pew 101- carriage.
As illustrated, mains operated 7 valve precision generator covering
5 to 50 rnets in 4 turret -tuned accurately calibrated bands with RF
voltage set and monitored by 50 nucroarnp meter in valve voltmeter
circuit Optional CW or internal modulation at 400 c/s to 300,, or
variable depth external amplitude or pulse modulation down to 1

microsecond as required. 1 microvolt to 100 mV output through S step
and microvolt calibrated vernier attenuator (accuracy r 3 db) into
70 or 100 ohm dummy antenna on 3 foot cable.
BRAND NEW with calibration charts and handbook.

SIGNAL GENERATOR. 600-1200 Me/s
Test Set 281, Rd. 10SB/6152. Operates from 230 volt 50 cycle mains.
In case 141n. x 14in. x I2in. Fitted I lin. dui. parabolic serial and
Perspa radome. 2.CV.90 (Mazda Oaram E.13615). Oscillator in
precision cavity. Modulator and 6X3 rectifier.
Suitable for 23 ecntimeues and latest B.B.C. television 654 mets,
band. Direct dial reading wide band.

£20 cordageBRAND NEW. dage paid

SIGNAL GENERATOR AND WAVEMETER
Type W.1649. Frequency of signal generator, 140 to 240 me/s.
Accuracy ± 0.5 mg,. Frequency of heterodyne ssaverartet: 155 to
255 mc/s Accuracy ± 0.2 me/s. Containing VR.135 and 4-VR.91.
S meg. crystal. Retractable aerisL Power requirements: 6.3 v and
120 v. Unit housed in copper lined wooden case. Siam 151in. x 13in.
x 141in. In good used condition. C2/10,.. phis 101- Haunt and can.

1.10-A SIGNAL GENERATOR 100-156 Mc,s
Modern, portable, battery operated, S valve Signal Generator with
alternative crystal or master oscillator, either optionally modulated by
1,000 c/s Hartley oscillator. Large directly calibrated dial with precision
slow motion drive. Five step and variable attenustoe. Supplied with
matching black crackle carrying case for 6 and 135 volt batteries with 10ft.
supply cable, and metal cased I mA. test meter for checking crystal
resonance, etc. Brand new. L211716 plus 716 packing and carriage.
I -95.A FIELD STRENGTH METER 100.154
Self-contained, tunable -input, valve -voltmeter with telescopic aerial and
battery -fed diode rectifier and pentode amplifier for measunng field
strength, presence of modulation, and approximate frequency of trans-
mitter. Compensating circuit for state of 11 and 45 volt batteries. In
attractive black crackle case. Brand new.

TEST KIT 23
L41216 plus 31 -puking and (43/71Iff.

Set of 3 an. Waveguides, coupling unit. tubular feeder, adaptor unit and
waveguide connector, with 30ft. of U.SA.11Intion terminated co-azial
cable and potted 230.110 volt step-down transformer. Brand new.

L71101- carriage paid.
T.S.1114/AF. 70cm. WAVIMETER
Tuning stops adjustable to any 30 me/s Band within 400-470 me/s cover-
age. 6J6 Detector. 24 -page instructions coverlet; use as signal generator
with 6 and 30 volt battery. BRAND NEW In light steel carrying case.

r2/10/.. Mu 7/6 packing and carriage.

PROOPS BROTHERS LTD
52 TOTTENHAM COURT ROAD, LONDON, W.I
Head Office and mail order enquiries: Dept. W.

Shop hours: 9 a.m. to 6 p.m. Thurs. 9 0.m. to I p.m.

OPEN ALL DAY SATURDAY
Phone: LANgham 0141
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FOR VALVES, TUBES AND COMPONENTS: BY RETURN POST SERVICE

ACMLOOD (COD 1%-
101- ECC/1

AC if, 7/6 ECCS3 91-
ACSPENDD ECCS4 10/-

26/6 ECCSS 1/6
ACOEN 6/6 ECFSO
ATP4 3/6 6010 13/ -All 101- ECM) 26/6
A231 lei- 'ECM11 23/3
AZ4I 10435 13/3
BM 101- 10442 8/6
CBLI 311/6 604111 -
CBL31 23/3 ECM11 13411
CONS 23/3 ECM ...10/-
CL4 12/6 EC112 .
CU.1 , 11/3 ECUI3
C731 _Asp
CTI 18(7 1E72 816
CV73 4/-
CMA 11/6
DAMN 1100
01116 8
DMK%

110113

7/6
D

09470 76
FASO 1/6
EASON 1/ -
EAR& IlN

E141.. . 8/6
E1391 616

E1C41 ...:ft
EBC11 ...114

EBC33

IBM/0...12/7
11/7

ESNS /
EBRO 14
EBL21

EUIEBL)1 1
46 23/3

RECORD PLAYER
UNIT
&SR Monarch Model UM). 4
speed 10 rmords capacity. FulFi
turnover crystal cartridge. 11.4119111.

EF37/. 1 -Irs .

1840 14$
I ... 19EF4

EF42 II -
EF50 41-
EFSOSYL 71-
EF54
EF.5 1

1E10
EFB5
EF86 171-
EN9
EP9 I 811111

EMI (13VA)
7111

EF97 13/3

ELEL32
EIJ3 :

1/4

11.34/-
ELM I

1 1 1

t 11
EL3S 16
11.41 10 6

MULTI -WAY CABLE
S colour -coded woes II screened).
Ids& tot mobile or inter -chassis
connaction. Any lengths cut.
1/- per yard. E. & P. 1/6 minimum,

ACOS CRYSTAL
PICK-UPS
Turnover Head (2 sapphire styli)
29/11. Post and packing 21.

SCOTCH RECORDING
TAPE
120011. Reels Stamen,/ 13/.
1.1300h. Reels Extra Mr" 37/6

DPOT 700131.1 SWITCHES (ST
C 00000 HAMMER) 2,4 EACH
IOC Rotators snorted. 3. 3 and I
watt 121 packet.
Wireless World Valve Data Book
5/- each. Post 44.
Data TV fault finding book (illus.
tasted). Si. pout Id.
Mallard Circuits lot Audio Ampli-
fiers. ON. Post 6d.
Short Wage Receivers for the
Beginner. 111, Post Sd.
Micro Switches 30 each.
Battery Linen 30 each.
Morse Keys 3/- each,

E1.41 1196
ELIII 1617
EL83 . 11/11
ELM . 19-
E1821 ...2'6

ED .1 6
17N 51 111

6111 13/3
(YU

.

123S ..
1240 ...17/6
1141 ... 7/6
6280 ...
EZ111 .. 7
1210 ... 6
E11411
FC4
FC13
8W4/500 101-
GT1C 27/6
6232
M30 Q

.121-
-

IN) 10/-

14N309

14L23013
M3.22 .

KF35
1(401.1 "' 93-

1/44
KK32 ...11 II

...20(7
11721111.
K1714

51
1

111341
K7111 1

KT33C

1163
116

. 7217/6/6718
KY101 10/11
KTYMI 616
KIWI 7/6
KTZ41
M9441 711
111.4
MSP4/5
MSP4
N37 13 ,11,
N71 It

PYS1

PTO ... SI6
PZ30 it
PEMIDD 260
PEN/VA 11/6
PENIS... 6J -
PENN 7 -
NNW 23/3
FENZOA 4/-
P41445DOMM
PENA4 1116
114I281... Si-
QP1I ... 5/-
R16 2616
SP41 31-
SP61 21-
5744

141 13/3
TH233 11196

TP 104.
4110IS 1016
U14 1116

II U14 12/6
888.122 6-

14339 ...1710 U13 14/-
0Z4 ... 116 U26 12/6
MI ..... 3/6 u37 36/6
PASCIO 13/11 U4S . Ili-
PCOM.. /I- It/SO . /1/-
PCCSS .. 14/7 UM 1-

.. II 81/I

PC0171...111 II U339 12/-
PC110 ... 8 U403 I
PCP112 ...1210 U404 . II 4
PCMI 4n USOI 2110

AKIO 1191-
PC1.113 -14/6 UAF42 . 9/6
PUS ...26/6 USC41 . 91-
KUM ...16/7 UICII 11/4
KM -IN- USE00 9/6
Mil ...1216 UIFM 13/11

so 111.21 W3
F2S3 -1114 on 13/3

UCCS4 111/11

uccas 10/4PM ...I CFOS 16/7MI...I U0421 2313
PY71 _17 II UCH42 10/6

UCHS1 1116
UCLI2 14ry

CLIO 11/6
F4I

Uf42
PM
MS
Fa
PIO

LUL4I44
UL46
ULM
Ut)6 . 11 II
Utill

YINU 12/6

U783 ...
VP12C... 1/6
YE133 . 13/-
V622(1'113A)

3/-
1023 616
VP41
VR103/30 81-
VR1111 4/-
VR130/30 7/6

vu120A 3/6 6AM6 ... 4/6 &111 . ...1713
'VU39 6AQS ... 7/6 iM1761... 7M
:(4U12/14) SY 6AT6 1114 /PI 88/3
VU111 ... 1/6 6AU41 -ISM 1026 -11111
W76

711{6

. N- ...
W77;4441.6 ...7/6 ' . 714
W729 161"w'4 .. Illi- MT... 9/11
X711 31/3 .61166d...1313 7G7 St -
763 - !MON . 1/- 67 ... 7/6
DM 6 '6816. 8/- 63147 ... 1111-

21S1 /6 11.1187 . 12/6 6517
IA3 IN 061W6 . 9/- 63K7
1A7GT...12/1 W7 . 111/6 6SLIGT 11-
1C1 110 4 4/6 63N7GT 716
1CSGT 13N
IDS .... IV{
1D6 1216 173 {USG ...11/6
1145GT...140 MU7G . EM
11.4 416
12175 314

291164Y6G ... W-

INS 111/43

IRS 7/6
154 111/6

FIGT ... 7f1

SS 1/6 1 2...$2N
14 61- 1 10/6Si

C26 /16 &
27 UM I 6/-
1X2 ...1(6

A4
a 8012 C3 W -

M W-
AS 13/6 06 13/6

3.61167 64- .

D6 Si- 2/6 7 9/-
4161 Si- 61SGT

.. 9/4 6)5h1 . 6/6 4 11/6
916

354 7/6 616 61- 102 ... 2/9
374 11/6 6176 6/6 9172 .. 3/6
401 3/- 61719 9)- IOC/ 1713
5R4GY 914 '6/(76 4/- 10C2. 17/4
St/40 ... 6/II 6K7M 4/9 1002 12/-
V4 11/11 6K116 76 1081 -11/6

5736 - 141(66T 71- 1083 -.23/3
37361 61(761 5/II 10P, ...15r)
SZ4G 1 - 6K8G7 18/- 10611 ...1113
SZ4M -119- 6K25 11/11 101.1 ...11/11
4A7 15/- '616G ... Si- 101011 Ill -
COG 9/- 618M ... 1/6 IMO ...1301
diAC7 11/- 16176 ... 714 10813 ...11/-
6AGS 11/6 '6L1 23/3 10814 ...1913
MKS .. 6/6 6L1S II/6
GALS
GAMS

6CS6T . 6/6 65Q7 1/3
. 5 - 4U4G7.. 12/ -

RECTIFIERS FOR
BATTERY CHARGERS
12 r. 1 amp 1/3
11 v. 2 amp
11 v. 3 amp 1*11
12 it. 4 amp 321-
12 tr. S amp 11f6

METERS. PANEL MOUNTING
MOVING COIL

Melva F.5 0
Wimps (U.S.A.) I rn,a
Weirton (U.K.) I enja
W.D. (U.K.) S 'hi&
W.D. (U.S.A.) 303 Pia

(ROUND)

Res. Scat. St.. Price
150 ohms 0-100 33in. 17/4
75 ohms 0-100 33in. 21/6

.0037 ohms 0-20 lin. 8/-- 0-400 23 in. 1S/6

Dubow Tom " C  cons rola
SOOK. 446 each.CHARGER

TRANSFORMERS
Tapped primary 300/40 v . $44:01 -
dory )S a.. 9 a. and 17 a.
I amp type 13/6
2 snip. type 15/6
4 amp. type 21/-
I Snip. type.. 32/I
Post 2/..

HEATER
TRANSFORMERS
All 24 s. input. 4 a. 3 amp. 101.,
6.3 a. If amp. 60, 4.3 v. 3 amp. 14111.,
12.6 v, 6 an.p.1111. S a. 2 amp. 181.,
2 a. 3 amp. 11/3.

Co -Axial Cable. semi-airspaced 75
ohms. 6d. yard.

Crystal cartridges. Complete
with nyi. Atm HEP3191. 94GPS9/
K. 1.5 R ICS. Collro Studio.
AP 15/6 each.

RECTIFIERS
R/41 5/6 15192 60. PM) 7/6, RM4
13M. RIMS I1/6, 14A116 18/6. 14A17
1114, 14A101 18N.Lw7 17/4
1SRA 1-1-16-1 6/.. K31 (/IRA
161.14-/6. 3)22/6. FC101 (/IRA 1.2-8-2)

103 LEEDS TERRACE
WINTOUN STREET

LEEDS 7

111767 ION
12.1SGT

121(76T
12X111GT 13/6

111%7GT

I2AU6.. Si- SOCING 29/10
I2AU7... 114- 504.6GT II/6
I2AX7 ... SI- 75 11/6
121111A4 ... i77 7/4
121E6 ... 1- . SS
1201 8- 14211 . 3/6

ISSIT ...33/2
210001 4/6
210VIT 316

301 .

.

... ION

12S/47 3E617 ...0015137 ... 6

1S2S1-1477611 t11:451 it21-

2345Q7 5743 ;1g

9AQS 91
98666 13/3

2001 . 15/3
2S/6

A4426G1 T.::164411-4

Z4 9/6
2SZ5.. Si -
2526 10/-
27 SU -19111
)OCI . 10/6
3085 . 1016
NFL! 166
5011 9/-
30L IS . 1313

33:412 ILI-
30716 8/6
30170 12/6
)0P1. I 3 11/11 "'"IisToRs
351.11GT 111/-
2511. 10 0C43 13/-
35W4 7/6

0070 -V-
.. 3523 1617 00710071 ...176

.. 411 I _VP I2AT6 . ION 35ZSGT 9/- X1102 .. 11)/-
.. 7/6 414.010 .. 1101 12AT7 7/6 FOCS . 1116 /11104 10/-

ACOB MICROPHONES

MODES

OA70 43-
OAN 4/-
0A11 41-
CME 4/-
CGI21 40-

Acos Hit 39/1. Crystal Stick
Microphones for use es hand
desk or floor stand units. for
high quality recording, broad.
casting and public address work.
List price L5151, OUR PRICE
34/6. With stand 47/6. With floor
stand adaptor 5295 Posts;. 1/6
Acos Mit 40. as supplied with
mon modern tape recorders.
with folding wen and Mt. Ned.

rrfr40-6.000 cpa. Lined
i..OUR PRICE 25/..

OUTPUT
TRANSFORMERS
(Intone 01/3 for Mallard 3 watt
Arnphfier,
Elston. 016 low load. 0111
Normal load, OT/ML Dist. load
All 43/. and all for Mallard 5110
amp.
Single ended 5.000/3 ohms 40 in/a.
1/6. 5.000/3 ohms 60 in/a. SM.
10,000/3 ohms 30 Al/a. 4/6.
Unixna/ IS ratio Type 40m/a.
5/9 each.

REGUNNED TUBES
Television Tubes, 12 month guaran
mt. Qin. to 14.n. 13/10/..
ISM. to 17.n. (I. Carr. and Ins
10/- mirx

CATALOGUE
Our 1960 catalogue is now aysJ.
able, please send In stamps for
your COPY.

TERMS: Cash with order or C.O.D. Postage
and Packing charges , as followa:Ordrs
value 101- add 1/-; 20/- add 1,6; 40/. add 7;; CS
add 3/. imams otherwise stated. Minimum
C.O.D. fee and postage 31
For lull terms of business see inside cover
of Our catalogue.
Personal shoppers 9 a.m. to S p.m. Moo. to
Friday. Saturday 10 Kns. to I p.m.
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WIrik/r/7S0,11.5
METERS GUARANTEED

VACS Sue Typo
GO Ramo:tips 'L in Ms if 11

100 Macassinpa Sinn MC/Ill
600 Serest,. 2m. MC/F14
500 Ric -temps rlan 1.1C/ER

I ilillisnap Lo. MC/ES
1 Millianm MC/FR30 Maintops2 m. MC/F14

100 Millaamps 2 m MC/FR
200 MtMaimpt 2 an MC FRGOO

Milemps tn. 111 FR
5 Amperes Sin M /FS

IS Amperes tin 14C/FK
tn25 Amperes DC 2 . MI FR

60-050 Amp tan. MC/FS
50-0-30 Amp tan. MC/FR
20 Volts tin. MC/FS
50 Volt. 2 in. MC/FR

300 L'olts 2 in. 141/F14

Prim

70/-

37/S

31/-
111/11

Ivo Ibeiage el waft,' 1;6
12/11
316-
2701
IWO

7/11
1!/g
IS/
10/6

EST.
1921

CROW POINTER METERS 2 IU0 microamp movements GS
MICROAMMITER. 250 F.S.D. in. F.R. Saragasno Mod. S37. Scaled
for salve connote. Circuit avai ate bee- Post 1/6.

RELAYS P.O. TYPE 3000
Build to your own
specification

Keen Prices

Quick Delivery

Contacts up to
8 -Changeover

MINIATURE RELAYS:
Siemens High Speed Seakst S T.C. and G.E.C. Seakst

211 2C0 4184GA
1015

2116

26/-

14
/50+1440

mac Isis
5060 + WOO H960 BEA

17000+1700E HOSE W-
enner High Speed Open.

1000+ 1000 H6561 16/-
10000+10000 HASA 17/S
17000 +17000 H1S5L 17N1

7000 2C0 416GD
26000 I make HD411:16EE
270011 ITC 0 4164GE

1000 t m t b MI067
6700 4C 0 MI092

25000 I C 0 mon
50000 2C 0 M1052

Comprehernave range available Iron stock.

SMITING. 1 hole fixing. I amp. 230 volt.
1/6 each, 12/- dos.
SACKS -POST OFFICE STANDARD. 60 high
walla U -channel lodes clailkd le Inn panels,
heavy nale bee. 411. llkn. in stocis.

LOUDSPEAKERS.

ELAC SIN. ROUND IS S, POST I S. AXIOM ISO DUAL
G ONE 12111 IS WATTS 16 OHMS FULLY DUSTPROOF, 171E15.
POST 7:S PYE 10IN. PO 666666 3 OHMS SO CARR. 7/6.
SIN. ROUND PLESSEY SPEAKER, SLAVED TYPE WITH
PROTECTIVE GRILLE 166, POST 1111

JACK PLUG. Cylindeal Likehte wne on
,over, 2 contact 1/6, Nal
SOCK ETA One hole bong for above, 3/S. post std.

TELEPHONE PLUGS TYPE 1111 with Iwodphode
cord, 3/. each, post 1/-. Large quantitate available
trom stock.

TERMINAL BLOCKS. 1-4,4, 1/- dos. oe box ol
50 le Ilk-. Lway doe., SO lee GM Post 1/6.

VARIAIL Type 200 CUTE. Infinitely variable 0-270 volts 1.5 amps
Mounted .o metal case walk 0-250 voltmeter and 0-1 ammeter salt
as own input and output leads, complete unit, 1112/111/0. can, 7/6.

AVO TEST BRIDGES. 210/240 volt A.C. Measure capacities worn 591 to
50 milt and resistances trona 5 ohms to 60 megohms. Valse voltrnete.
range 0.1 to 15 volts and condenser leakage teat. BRAND NEW. Full
working instructivas supplant with instrument 3/-.

OSOILLEGOOPt. Type 43. With 3Ein. C.R.T. (SSA, 4-617, 3-V146,
5Z4, VU120. Brand New with must controls. power pack and leads.
Suitable for 230 volt& 11111/101-. an. 12/6.
TEST KIT TYPE IS, 4,10414 consists of set of l cm. wave guidea and
step-down translonne, etc., complete an carrying case, WOW-,
carriage 15/..
TWIT SET TYPE 155. Owalator unit and power! pack IOS0:237 1311.
carnage /0/..
I/ARIAS TRANSFORMER. Input LW volts. Output infinitely
senate 0.720 volts and 0-270 volt& 17 amp, bench oa panel mounting.
WS MST 12/6.

TELEPHONES EasyWiringla

tgo

FitFIE

EEEEE NONE SET TYPE "A" i<1.144114 had Si...Amu 1.411, was
on a 4 -con cable L'ery loud and clear over any distance. The
handsets an is illustrated and the set Is complete except wire
4 -core at St per yard or % en at 3d. per yatd extra Pram ni-
set. post 3/6.
SIT S. Two headphones connected to breast microphones, with
leads, plugs and fitted carrying amen loan elttlItetellte together

with two wares cod volt battery for a super nteeeom.. VW-. post 316.
SET "0" Similar to Set "A " Instead of P.O Type handsets, two P.O.
Desk Type Instniments are supplied with usual drawer in base. Complete
ready le in. Price 160)-, put 71 -
Set Type " D " Speaking only both ways on twin non. The two bandana
supped ate as illustrated with °Icon mach built in handle. Supped
complete with battery and two 2 -way terminal blocks. Pere complete
excepting wire 38,11, post 3'6 Twin fiat PVC ware St per yard. Two] Sat
PVC Seuble 4d. per yard. Twin twisted sill, flexible, 161. per yard.
ROTARY CONVERTERS. Input Liutput 'zitu A.C. 50 cy. 135
watts. In fitted use with ratable feu -Hann. 0/303 voltmeter, The ideal
Kb Icy televasson where A.C. MAIM an not available. 515. Can.
penal connectors, one fitted with NIL heavy duty Sea and clips D.0 side.

141/ set, post CO EEEEEE RS (OILY. 11 :46 oe 24 volt. 1111100-. Cart. 7/6
BATTERIES. Portable Lead Acid type. 6 volts lt6 ampere hours. In metal
caw 16in. x 16tn. x I Ins (Tarawillmake an ideal power supply forcer It volt
Rotary Cetlerf ten) Uncharged GM- each, cartage 151 24 volts k!.,

tlS each, carnage IS -ampere IV by Cainbodge Instruments, 50-030 fleetv,
amps., da.a. 4in. Knife pointer, inwror wale. Complete with leather carrying
raw. Ideal lor laboratory use. S. carriage 3/-.

ION METAL RECTIFIERS.
06arglag Me. Full Mem
12 Volts 1 Amp 24 Volts 1 Amp

II Volt. 3 Amp

each

14 Volts Amps
12 Volts 2 Amps 13/S each 24 Volts 2 Amps

25/- each

011ettllt 10f quantaties of above charging rectifier&

241..aac!k

12 tWts 4 Amps tf6/- each 24 Volts 4 Amps

MAINS TRANSFORMERS to snit above rortAani.

34 -each

It Volts I Amp IWO each It Volts 4 Amps MIT5 16'-
12 Vols. t Amps 24/- each CT106 It Voles 4 Agent -7107 15 .
12 Volts 2.6 Ante SW- each MT613 14 Volts3 Amp 116/.. each
TALL 00110ENS111111. 0.1 Mkt.. 31 kV. 7E/ -each, I 311d. 10 kV. 4144. each.
10 MM. 10 ItV. ESek. each.

RESISTORS EK STOOK IN QUANTITY WIRE WOUND, NIGH
STABILITY CARSON ITS. VEST MAKES AT LOWEST PRICE.

SiAISTEETIOet?!3,9TE s

RI v. D.C., 11/- eeth. Ian, tin
75-230 v. D.C. Me each, prat
HIGH SPEED TYPE No. 100c.
311, post 1/11.
HIGHStp

pal
EEIDCOtrhuER with

,.,o
viiDER-ROOT MAGNETIC COUNTER. General purpose type with rem

,10 Counts pet minute up to 000.990. 46 volt D.C. 115/.. post 2/6.
T HE RMOSTAT EATCHWELL, than. stem 0/260 volt A.C./D.C. IS amp.

to to 00 degrees cent. ow-. PAT II&
ROOM THERMOSTAT. Adjustable between 46 and 73 deg. Fehr., 710 v.
10 41131. A C. Ideal for greenhouse. etc.. Mc, Pet 3/-.

SOLENOIDS. 12 volt D.C. with Sly& laver. 1,1,-.0 log mane men.
model railway+. N- es. post. I/4. Unit of 26. 14 6 11, COL 111,

[TO
MaHIS_MONTIIPS

SPECIAL OFFER, 50 lap. tHstlek Arms senwfvf
Wk nob and liwbers. WS Ink.

MULTI RANGE TESTMETER
20,000 ohms per VOLT -

TAYLOR MODEL I27A.
HIGH SENSITIVITY

POCKET SIZE!
Performance  qua, to n

high prIc d Instrument.
20 Ranges
D.C. C t 50ktA, ImA,
10mA, 100mA, 1 Amp.
Volts D.C. 0.3, 2.5, 10, 25,
100, 250, 1,000V.
Volts A.C. 10, 25, 100, 250,
1,000.
3 Resistance Ranges from
0-20 megohms.
400A Meter 31in. arc. Accuracy D.C. A.C. 4". .

Ohms 5%.
Dimensions 51 x31 x Ix Ifin. Price: l 10,0.0Weight 14 oz.

L. WILKINSON (CROYDON) LTD.
19 LANSDOWNE RD. CROYDON SURREY

COrnroe NIT COMM WILCO CROYDON
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Visit the City's poptilor accoustically designed

H11 -1F1 Centre
DEPT. B

152,1 FLEET ST., LONDON, E.C.4
Telephone !LE 2831

Business hours weekdays 9-6 Saturdays 9.:

STOCKISTS FOR THE FOLLOWING
AMPLIFIERS. STEREO AND

MONAURAL, BY:
QUAD
LEAK
W.B.
etc.

VERDIK
ARMSTRONG
ROGERS
DULCI

V.H.F. TUNERS BY.
ARMSTRONG
LEAK DULCI
QUAD ROGERS, etc.

HI-FI SPEAKERS BY:
GOODMAN W.B.
PLESSEY T.E.L.
WHARFEDALE G.E.C.
LORENZ etc.

REPEATING THIS WONDERFUL
OFFER BELOW MFRS. PRICE

10 WATT ,
P

PUSH- r r- : C: v-PULL--
ULTRA

LINEAR

FEEDBACK

ORIGINAL
MANUFACTURER'S

PRICE
20 ONE.

LIMITED
NUMBER
ONLY AT
£14.19.6

Complete

Post & Pkg. 7/6
Fully guaranteed

Ikauttfully Enlarged in Grey -Green Stove (name
Provikon for tuner, bass and treble, Sposition
selector for radio, rnk , tape, LP and aid records.

FOR THE ROVING BAND

BRAND NEW AND GUARANTEED. The
Rolex mans and battery ampl.fier 230 v. A.C.
and 12 v. car battery valve, IS watt output.
gram and mic. Input. Fully encased, attractive
finished. Valve line up: I 651(7, I 65N7, 1 6SW7,
2 6'4. I 6X5 and 1 Mallory Vibrator. Ideal for
small halls and home use. OUR PRICE IS inc.
plus 7/6 corr. & pkg. Can be suppled in 6 v.
et nine prke.
A smeller 10 watt output version of the abov,
in 6v II gne., plus Si- Parr. & pkg.

ANOTHER OF OUR AMAZING SCOOPS
A Snip for the Constructor

Build this Coaster Pocket 4 Transistor Super -
het Receiver
Circuit description. 4 transistors (OC44. 0045,
0C4S. 00721. two 0A70 diodes, two AGC
systems. coverage 190.550 metres. Power output
30MW. Ferrari slab aerial. 23in. moving cod
speaker. printed circuit. attractive tuning control
knob. leatherette ease Oln. a 33.n. a 13.n. All
components including theoretical and point-to-
point diagrams for easy construction.
ONLY 0119/6. Post I pkg. 216. All parts
available separately.
9 a. PP4 battery Dv. Maker's original price
nearly C20.

SPECIAL OFFER
For the Hi -F, mthuslast-Collaro espeed
transcription motor and p 'up tamp the new
TXS8 Studio c rrrrr dge Brand new. List
prke (191101-. OUR PRICE LI511916.
Crating and ram 12,6. Easily wired br
stereo to use Flcoette stereo I o cartridge

THE LAST OF THIS OFFER
SLIGHTLY SOILED

AT THE
LOW PRICE

29/6
end 4/..

poet and packing.
Surplus to Inanula<tur
r', requirements, well
made 1 -tone colour
portable player cabi-

nets. will tabs non -auto player. Amplifier and
din or Sin. speaker. The above portable cabinet.
B.S.A. T U 9 and Aeos 4 -speed player and
2.watt amplifier and 6 a 4 elliptical speaker making
an ideal portable player, at the special price of
U,S,. ow% 7:6 post and pkg.
BARGAINS IN PICK-UP CARTRIDGES
Brand new and complete with sapphlr styli.
B.S.R. less bracket. IS/. each
B.S.R. Hi -G, )71; with bracket. 174.
Aces Hi.iG S. with bracket. 17,6.
Arias IliG. with bracket, 174.
Post and packing 9d .stn.

FOR THE CONSTRUCTOR
We ten offer a limited number of RCA 10-12 watt
amplifiers completely assembled. lust connect
assembled asna66er chasm. control unit. power
pack and attractive control panel together
Frequency response! 15.201700 c p.s., lull 10
watt posh.pull output, negative feedback, low
hum level. Valve line up: 68R7. I2AX7. 6BW6.
68W6 and metal rektifler. Variable bass and
treble controls and balanced loudness control
which ensures true balance of pound from lowest
bass to highest treble at both high and low listen-
ing level,. All this cc the very low Drip of 011914.
plus post and pkg. 4;6

HURRY! THE LAST OF THIS AMAZ
ING OFFER. THE WORLD FAMOUS

RCA ORTHOPHONIC AMPLIFIER
12.20 wart output Distortion: harmonic leas
than at 10 watts 700 c p s Noise Level:
85 D B below rated output Frequency Res-
ponse: within 2 0,8 . 20 2,500 c.p s . within

D B 10,6.000 c p.% Feedback: 40 O.B. total.
O Impedance: 3 4 ohms. 7 ohms and IS
ohms. Spare Power: 295  l45 M A. and 6 3 v.
2.5 amps for pre -amp radio tuner and tape amp.
A.C. Input: 100/150 v. and 200;250 Valve
Line-up: two EFE6, two K T66 one GZ32.
Oirnms.ons 163. a I a 73.n Weight: 321b.
PRE -AMP.
Input: flic .radioltape high and low level, crystal
magnetic pups Tape and Record: output
Ile" and Treble: lilt and cut ontinuousty
variable Mains Facilities: TIC. input wilh
radio and tape. low and high pass filter. Valve
Lineup: one EFE6. two (CCM. Dimensions:
123 a 63 x 33.n Weight: 71b
THE COMPLETE EQUIPMENT AT 21 G NS.
Carriage IS/..

HI -FIDELITY TAPE HEADS
Made by famous manufacturer.Brand new,
Upper or lower track, record/play-back. high
impedance grouts up to 12.000 c.p s. at 73 1 P S
output 5 rnlvolts at I KC at 73 I.P.5 Erase heads
low impedance.
Only 31/6 per pair. Post Stole upper or ioer
crock.

THE NEW  INSTANT - BULK TAPE
ERASER

Can eras s spool of magnetic tape in a low
seconds. Demagnetises oxide deposits on tape
heads. Only 27;6, post free.

SNIPS IN TAPE ACCESSORIES
Brand new 1.. M.I 7.n takevp spools in polythene
bag, 3/9 each post free, 6 for 20,. Brand new Sin
Scotch Boy take-up spools 3:3 post free. 6 for

KLENZATAPE, the new method for cleaning
record and erase heads. MA P. & P. I/.
METROTABS for identifying recorded passages
on tape. 3,11 plus postage.

BRAND NEW AND GUARANTEED
Tin reels 0 1.200ft P.V.C. base tape, 21/-, plus
1,6 post and pkg.
Sin reels of 6001t P V C base tape. 14/6. Plus
1;6 post and pkg
4in reels of ICOlt. P.V C base tare. 1/6, plus
1,- post and pkg
7in reels of I.BOOlt LP Pv C base tape, )2/6,
plus 1;6 post and pkg
53.n. reels of 1.200k PVC base tape. 13;-.
plus 1/6 post and pkg
New E.M.I.tiup spools in polythene
The New American Audio Tape with
base Also suppled in green or blue at no extra
cost
Sin.reel ISOft. 61-
4in. reel 100k.
Sin, reel 60124t .

Iin. reel 1,20311 301-
7in. reel L.P. 1,11031t

Post and packing 11 per spool
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D.C. OSCILLOSCOPE
(111111, A.C. MAINS 200-250 VOLTS

SIMPLIFIED SERVICING
PROBLEMS H

TH
WEN USING

E

' TESTGEAR ' SCOPE

ifk 11n. D.C. OSCILLOSCOPE

Faglaaoreal to precidon mantwie this AlghSwede
tel VA/0.M l maid rallable al Ma 14,44111
pomade yam. Mows:oral ing lb. wiwatiAl featialm
mudir a...6W VIII luxury Indrunients.air thwearre 1611.1 A Web tale. girt1IMMIT
IV. -non- will *Aped. mall/Awl, nervida

\hew
- sable dithroallal 7-AmMillor ISO eiTtC.M./

Froridee ample mediates, snit AC. or D.C.
Imo... Eq.-.:all. .(1111(1. lot sossaimme4 el tram/Mr ommaae doalkiaaa SION
ow/at/nano .4 0 1.. lends le of laramomt isnpvtanoe. Prielbmg X amplifier Ply.baok

iniinal Time haw .An W..f..611 available IN external mac mem/
owein I 6 be. ho./ T.T. LIe. 0 P Tmadermele. Ma Prov10460 for IalArnal
X I I. ani CRT he a://ivw Itclotataw ins bon high. elm wid.e. 916 Map Wet.

;

4;' £15 16 7 A g pt. P  P. 7 6 tad Id laWnthIY
1.6.^..:. .4 20 6.

POLL It MONTHS' GUARS/17RX DICLCDINO VALPIS AND Thu

ALIGNMENT ANALYSER TYPE MC12
AC. MUNN 700430 toll. Prowldew-
'/WORICILATOR601 IIPT YR ZgUrNCTI
OPRRATION 14 VII.Ta Allsermat HMO/
freeman, ea/vp up la 11 Mr.C. Prom

CAPACITANCI
VC A61' KIIMIINT. Two mono ttoSS4
o bland 61. srleglAL PACILI.

ww1.1/ Inie mammal fnamowwy of AG,
loodd 6,1 I P. I ue MIM11/
401(47011nd. Ism Pro. 10:1016 rd 5,r r. D.P. lensa. depwidl and 11...
P.  P. tell 6 masibly pa, mm04 01 XL&

CHANNEL TUNER
WM tem Is all lime I mid Dud III
aIatama. BRAND NNW by Mawtans. Complone NA P.C.C.
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RADIO AND T.V. COMPONENTS (ACTON) LTD.
23, ACTON HIGH STREET, LONDON, W.3
GOODS NOT DESPATCHED OUTSIDE G.A. ALL ENQUIRIES S.A.E.

TEAMS OF BUSINESS C.W.O.
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gnarl.... aged haritniethisa 70/11 MOIR.
Al.~1ONLY 11610 pa.. 0 711

UNIVERSAL AVOMETER 34
RANGE MODEL D

Zarb, Vlnutry, tat thoroughly rt., ittbutod ashs1

ch.".1 Suptitud ova totierrio l...ticriett gad In
uproot.. Cu..,. ranges as Igloos
D c A.0 D C. B.C.
VOLTS VOLTS Current Coma
160.V, 11.. 10 AA. 71 AA.
100307, 10.. 10u 100 301.
1.3 v. 70 0. 100 A.A. 700 I.A.6..ISO.. NO AA. 11 asp.
10 ir. SOO v. LA mop. ?A asap
30 .. 000 c. I asp II amp.
130 v. 700 Y. 13 saga
100 v. 1100 v. 10 me. lloilignes
730 v.
1.000 v. 100640

ONLY IN IPS Ruing.. tie, 340

CASSIHAII laidifIato COW 711011111
Ailed noleavrtvludtrig gigolo W AM, and MAO.,

brail-band. load It Iv lack plug.
BRAND NIS. ONLY 106 trmt Las

POWER UNITS TYPE 234
p.

MANY 103/2/0 v. 10 MYNA °stoats pe N6 ..1005mA,
and 6 3 v. 4 amps. Slued ANN sisoottlics For normal
rag isomering for bench urio MO N gm fig% panel dm
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Cash with order please, and print name and address clearly
PLEASE ADD POSTAGE OR CARRIAGE COSTS ON ALL ITEMS

HARRIS ELECTRONICS
(LONDON) LTD.

Radio Corner, 138 Grays Inn Road, London, W.C.1. Phone: TERMINUS 7937
Op.n until I p m. Saturday.. Ws it. 2 nom. (corn High Holborn (C1faMary Lane Station) and S mint by bog from King'. Cross
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SOUTH SUPPLIES
IELECTRICALl LTD.

95 OLD KENT ROAD, LONDON, LEA.
Tel. Eliftmondsey 5110

CASH WITH ORDER

OUR
PRICE

12 - CHANNEL
TURRET TUNER

BRAND NEW. Fitted
with cods I to S and B to
9. 34/3B Mt s. Complete
with P.C.F. SO and P.0 C
B4 Valves.
Pisnufat t 's price
017/0.

Phut P  P.

ELECTRIC CLOCK, AUTO COOKER
T1MER  TIME

SWITCH
BRAND NEW. Modernise
and add pounds to the
value of your electric
cooker. Ideal for auto-
matic cooking, or any hest
or current control Com-
plete with handsome elec-
tric dock. 200.250V.
30 Amp. Full Atting instruc OUR ci47a
(gong. PRICE 

Plus 2,1 P. & P

S LOUDSPEAKER
IN CABINET

Som./Wally finished Ms

Leather cloth.
ONLY 22/6

pl.,15 P. & P.

FAN or
PROJECTOR

MOTOR
220/260 V. BRAND NEW

2216
Plus 1/6 P. & P

ENCLOSED MAINS
FAN MOTOR

200750 V
A.C. 226BRAND NEW. ;

Pius 2,'6 P. & P.

B.T.H. FAN
MOTOR

200.250 V A C 12:6
Pia. 2,6 P at4

ELECTRIC BLOWER
12 or 24 V Ideal for Car

PIT T6 P. & P 116
TANK IMMERSION HEATER

Complete with we.
rate Thermostat
700/150 V. Famous
make. Idol Frost
p ion. Photo
developing (raft ate
List (3:0 0

TO CLEAR 22 6 P'0' 2'4 P
& P

OUR
PRICE

I KW.
ELECTRIC FIRE

Chrome reflector. Fully
enclosed beck. Made to
sell at L2151- BRAND
NEW.

19/6 PI411 2 P 6

MARCH

HARES

VIA

DUODE

SOUND

REALLY

NATURAL

Two of our favourite records US those
el Alice and her friends.

When we hear them via DUODE they
tome to life so much that we can picture
the immortal scenes in the room, with
Mock Turtle's heavy breathing and
March Hare lightly scattering around.

DUODE SOUND is so natural and
clear that it is the one really satisfying.
long term investment for anyone with
first-claas gear. and good ears.

And remember that any DUODE made
since 1946 can be brought right up to date
at moderate cost.

Write NOW for details-.

DUODE Ltd.
SS Dingwall Rd., Croydon, Surrey.

......

SOLON
P-(

FOR 25 YEARS
THE BEST ELECTRIC

SOLDERING IRON

as am Isom ins Moat (likraroes4)

RELIABLE

SPEEDY
LONG-LASTING
Leaflets on Norm from:

el. ACIM
CABLE DIVISION
Associated Electrical
Industrial Ltd.
Distr.butIon Equipment
Sales Dept.
5942 High Holborn
London WC1
Phone ChlAnCemi 2441-9

LEWIS have the
CABINET for

YOU
EXTENSIVE RANGE OF
CABINETS FROM E4-7-6

THE GROSVENOR
Price (19.19.0

This elegem cabinet is available in veneered figured
walnut and polished to a high glass in a medium
shade. Gold ernbeillmhmenst are an atimmtive
feature of the design. 9,n. black legs are normally
fated. A three gliding doom water reveal, ample
storage mom and space fee equipment.

THE BUREAU
Walnut (16.16.0

n,3 popular bureau cabinet Is veneered with the
finest selected Walnut and beautifully polished in a
medium shade. Designed to accommodate almost
any of the many units we have available and to give
gam/1m itorog cornifortments.

TWO NEW LEWIS CATALOGUES:-
The Cabinet Catalogue
The Equipment Comparator

Catalogue

(Deigned to assist your choice of cabinet aril
OuiPment).
Please send me details ft WPM Del silo cetelogins

Nome

Addrest

BLOCK CAPITALS PLEASE

EOM radio
120 GREEN LANES, PRUNERS GREEN,
LONDON, N.13 (Near Gott Tavern).

rtiefshisne. BOW., Para 1155;6 _I
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GEE (Bros.) RADIO LTD.
16, LITTLE NEWPORT STREET, LONDON, W.C.2. GER. 6794,1453
ADJOINING LEICESTER SQUARE TUBE STATION -Open 9-6 Weekdays. 9-I Sat.

VORTE XION
PO
AMPLIFIER

A first class am-
plifier br 200/
250v. &C.o.. 12v.
D.C. operation.
10 watt Push-pull output
matched to 7.5.
IS. 250 or SOO
ohms.
Incorporates in.
puts for mike
and gram. vol-
ume control and
bass and treble
control. Good
working order.
ONLY £0/19/6.
Carr. 10/6.

OLDHAM MINERS' LANTERN (all stool).
Nin. tall. Hin. dia. Complete with bulb and
rechargeable accumulator. Ideal Inspection limo
br garages, outhouses, etc. If/II. Post 2'6.
TELESCOPIC AERIAL MAST. 20(t.. 4

sections of Sft. each. Indownd.ntly locking at
any height. Tapering from 2in. to Fin. (less
accessories). Ski. err. Sf.
AERIAL MAST (Army type). 32/t. high. Light-
weight kit comprising 10 steal screw -in sections
(approx. I.n. dia.). Complete with guys. insulators.
wet etc. All in canvas carrying bag. Only IA.
Carr. 7/6.

RE-ENTRANT

Ditto-

LOUD
HAILERS
(Fx-Govt.)

Heavy duty 20
watts all -metal
IS ohms. Di
meter 15in,
length 151n.
(approx.)good
condition.

16/10/e
Carr. 10/-

Ditto. Brand new.
LI. Carr, 10/-.

HEAVY DUTY -ALL STEEL TRIPOD
STANDS. Adiustabl every 6.n. to approx.
9ft. 6.n. when fully ...winded. (Folds up to only
41t. 6in. br stone..). Suitable for outdoor
speakers. public address systems. floodlighting.p
etc., etc. (as Min Dec.). OUR PRICE 63/10/,
Carr 5:.

VITAVO X PRESSURE UNITS TYPE N
Heavy qty. Special quality. 20 watts P.M.
Brand n w. 110/-. Ditto but in good order. 411/.
Carr. S on each.

TRUVOS/TANNOY
LOUD-14AILIERS

With 100 ohm line
transform*, and con-
denser. Impedance,
74 ohms, handling
capacity 8 weata.
Complete in slow -
front wooden cam.
In good condition
11/6. P. 1 P. 3/6.
Brand maw 25/.. P.
& P. 3/6.

PRECISION SERIES $34-S (U.S.A.). Multi
range tinter for A.C./O.C. volts. ohms and
rnillianips. Basic movement 400 microartips.
Housed its wooden box with carrying strap.
Overall sin 76 x 7 a San. Cornetisse with
tat prods. batteries. etc. Ready to we
LOW& Post 2/6.

ACCUMULATORS
12 v. IS A.M. Newand

unused. Housed
in strong wooden
caw for extra pro-
tection. 45;-. Carr.
7'6. 2 v. 100 A.M.
75 actual. Ex Govt.
New and unusedCompletewith

car.
eying handle. Sips
64 64 a lyin .
IS!- each. Carr )'6
3 sent for W.. or

6 for LS, carr. paid. Ditto II A.14., 5/.. P. & P.
2/.; 6 for 24/.. P. A P. 10/, Ditto 14 A.M., less
Inindle. SA, R. & P. 2/-; 6 For 24/, r. I P. 10/-

G.P.O. RACKS
Min. Hoary duty, all steel.

Standard drilling.
Sft. 6in. angle uprights.

1.3110 Carr. I Si-.
Nt. channel uprights

(as illustrated)
LS. Carr. IV-.

7ft. channel uprights.
L.6. Carr. IS:,

19in a 14In. PANEL SHELP
in 14 s stool. Suitable for
above racks. 15/.. P. & P. 5/..

ROTARY CON R. 24 v. D.C. to
230 v. A.C. ISO watt.. Brand new
and unused. 101, Corr. 7/6. Ditto. 100
watts, 14/1/6. rr. 7/6
ROTARY CON R. Ex Govt. 12
D.C. Input. 230 v. A.C. output. 50 cycles at
135 watts. Complete in carrying case with
lid. Voltage control, sliding resistance.
mains switch and 0-300 v. A.C. flush meter.
In good condition. (II. Carr. I0/-.
Motor only, without case. etc. Brand new
and unused 1.11/10(.. Carr. 5/-.

VARIABLE VOLTAGE TRANSFORMER
'ERGO Regulator) Pri. 440 v. SO cycles, am

0-440 v. at 6.5 mps or can be connected fo
30 v. to give 0-230 v. at 11 amps.. Brand
ew and unused (16/101, Carr. 10/-.
kV/A. AUTO -TRANSFORMER. 230/110 v.

SO cycles (fully tapped primary and secondary).
Capabl 25n4 over actual rating. Brand new
nd unused. CIE. Carr. 20/-. Also 3 kV/A a,
bow. (1200/-. Carr. 20/,
0 4V/A AUTO -TRANSFORMER. 230'115 v.

50-60 Cadet. by leffmles Imola/wpm, Co., U.S.A.
miwt condition. 120. Carr. El.

CONSTANT VOLTAGE TRANSFORMER.
190-260 v. primary. sot. 115 v. et 1{1tV/A
(listed at 2 kV/A). Brand new and unused. Ca
or LAS per pair. Carr. 10/. Nth.

A.C.-12.C. RECTIFIER POWER SUPPLY
UNITS

110/130 v, A.C. SO cycles input, 100/110 v
D.C. output an. 24 amp. Brand new and
unused. L4/10/-. Carr. 7/6.
1.10 v. A.C. 50 cycles Input. 200/120 v. D.C.
output at 3/4 amps. approx. Good condition.
110. Carr, 101,
200/250 v. A.C. 50 cycle. Input, secondary
24 v. at 26 amps. D.C. Capable of 25% over
actual rating. Brand new and unused. (12/10:-.
Carr. 20/-.
200/150 v. prl.. 110 v. sec. at 4 amps. max
Brand new and unused. (111/10/... Carr. 10/..

AIRBORNE TRANSMITTER RECEIVER
TYPE 1901. A mobile 10 -channel crystal con
[rolled V.H.F. Tx/Res. covering 124.5,1156 Mc:,
IF, band width 23 4<ft. Complete (Ins, materna
attachments) in metal case. with all valves an
24 V. rotary power unit. Used, but in fist -clan
condition. ONLY (1/10/-. Carr. paid. Also
template with control box and all nocassar
connecting leads, L12, carr. paid.
AIRCRAFT RADIO RECEIVER. (By R.C.A.
Freq. 195 KO. to 9050 Kr/s. (33.1500 metres
continuous. For 28v. D.C. input with builti
dynamotor. This 6 valve receiver with 2 R.F. stage
end 2 I.F. stages with B.F.O. and C.W. is in osi
opinion on. of the 'twat sets so far released by
the Air Ministry. (7.10.0. Carr. V-.

T HONE 1E11 (TEL! "P
Housed in bakelitit cases. complete with
built-in ringing generators and batteries.
Ideal between two or more potitIons up to
practically any distance. Tented before
despatched. ONLY 70/.. P. & P. 3/6. 2 sent
for (4/10/.. Carr. paid.
TELEPHONE CABLE. Twin on* -mile
drums IDon 0). LS. Carr. 201-. Single one -
mole drums (Don 3). 50/-. Carr. 7/6.

HONE DIALS. Standard (G.1.0.)
Pattern 0-9. Brand new. 30/-. P. & P. lb,

C.M.G. 15 PHOTO CELLS (OSRAM).
Brand new, 15/.. P. II P. If-.
EVERSHED 12 PEN TIME RECORDER.
Portable 12Channel instrument for simultaneous
recording of II events with tin.. marks provided
by the 12th pen. Recording is in the form of

on/off pulses. Speed 2in._ paw wt. Price
unused (less pens). LIO. Care. MI,

B RAND NEW CRYSTAL CALIBRATOR
No. M. (Battery powered 1.4 v. valves.) Complete
with full working instructions. Circuit diagram.
tarrying havenack, connecting lead and spare
valves. Frequency rang*: 1.5 to 10 Mcq. (Nominal)
but can actually be used up to 30 Mc!,. Weight
Sib. Sue lin. a 7Fin. a din. A miniature B.C.22l
In every respect. A must for every laboratory.
etc. ONLY L4/19/6. P. & P. 2/6.

BRIDGE
PIEGGERS
Fvrshd
and Vignoles
Series 2 in

perfect con-
dition. 150
v. 122. campaid.
Leather
Case avail.
able st 20;
extra.
CATHODE RAY TUBES. 21.n. Type VCR 1311A
2.51-; 3in. Type MP! XV.; Sin. Type SFP7 35/-;
Sin. Type SCPI 35/.: 6in Typo VCR97 15/.. All
post free.
E VERSHED AND

M ULLARD
BRIDGE

Type GM. 4141/1
Mains operated
from 100-250 v
A.C. Will east
resistances from
0.1 ohm to 10
magohnis and con.
d from lOpl
to 10mId. Good
condition andcom.
place with instruc-
tion booklet
1.6119/6. P. & P 26.

MARCONI SIGNAL GENERATOR. TYPE
TF517-F/1. Covering 10-18 Mcis. 33-58 Mc/s.
150-300 Mt/i. In very good condition. Com-
plete with lull technical data and instructions.
Unrepeatable at only 612/110:-. Carr. 20: -
ALSO MARCONI SIGNAL GENERATOR.
TYPE TF3110G for 300-250 v. A.C. mains input.
Frequency range 4-16 Mc/t. and 32-100 MO.
indirect calibration. Output I Ira to 100 MN.
400 c/s internal modulation. In good order. Only
112/111/ Carr. 20f-.
MARCONI VALVE VOLTMETERS TF.421

S moms A.C. and D.C. 1.5. 5, IS. 50 arid
150 v. A.C. mains operation 200f250 v. Supplied
M good working order. (14. P. & P. 7/6.
AVO VALVE DATA MANUAL Containing
a host of information on hundreds of valves
including civilian equivalents of many service
types. Post free.

VIGNOLES MEGGERCIRCUIT
TESTER 110w
reading ohm
meter) . 2
rangin. 0-3. 0-
30 ohms. The
perfect meter for
continuity and
polarity testing.
complete with
test leads and
ready to use.
Brand new. Only
(411714.

P 3/-.
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g COVENTRY RADIO LTD. 8
0000000000000000
119 111 Dunstable Road. LUTON.

Audio 4 Component Specialiste Est. 1121

If you arc unable to visit us at
Luton. send fora copy of our

HI -TI CATALOGUE
of 300 items 70 pages.
Price 1/- plus 6d. pottage.

Also OrYdabk MOO

"THE GRUNDIG BOOK"
12/6 plus 1:- postage.
If you own  tape recorder of any
make you will Rod this book an emcnUal
for successful recording.

NI -F1 CENTRE
Telepleati LAN 738411

P. A. MARRIOTT & CO., ITO.

Specialists in the manufacture
of Magnetic Recording Heads.
SUNLE1GN WORKS SUNLEIGN ROAD,
ALPERTON, WEMBLEY, 51100% VI/

m Fruits --
WE CAM RIPPLY

WITHIN 7-14 DAYS
a complete conga of moving Cie -
/norms iron-eliactrostatn-cherrno.
couple --alto Inaltirenote owners -
strewn -per °motets and laboratory
test inttnimonts. etc.

All to B.S..?
n I tested and stendordosed sit

prenuses, out replacements supplant frans our
neck

Delivered 744 days
Our skilled craltamon carry out re-
pairs or convert any types and maim
of single and multiranse moteri.

OM.te dat.ead roans are accepted an contract.

THE V.Z. ELECTRICAL SERVICE
NOTE NEW ADDRESS:

311 EDGWARE ROAD, W 2.

WIRELESS WOR1

SOUTHERN RADIO'S

y SPECIAL BARGAINS

TRANSMITTER - RECEIVER
TYPE 38 MK II

*WALKIE-TALKIE*

Camelot* in Metal Carrying Case. %Ls
On.. tn. Weight 61b. Frequency 73 to
9 Mc/s. Fire valves. 11/14. Post paid.

These TX.fla are in NEW CONDITION, bus owing
to demand they or. not tested by os and carry no
guorantee. but should were SEIIVICEA611.
ATTACHMENTS for Type ' 38 " Trans -
receivers. ALL BRAND NEW. Houlphones

ll; Throat Microphones 44; Junction Boxes
1 Aortals. No. I 2/6: No. 2 51-; Webbing

EH Haversacks S/-; Valves--A.R.P. 12 44;
A.T.P.4 304: San of FIVE VALVES It. the sac.
SPECIAL OFFER No. 21

" 38.- as above, complete with set of alarnal
attachmonts 424. post paid.

SPECIAL OFFER No. 3:
Transmitter -Receiver Mk. II. Brand
new with compline set of 44444 nal attachments
including Webbing. Haversacks and Volvos.
574 post paid. Fully 44444 fluent.

CONDENSERS. 103 aseartod M."; Tubular.
etc.. It.. NEW.
CONTACTOR TIME SWITCHES. 2
pulses per sec.. in case, II/6.
REMOTE CONTACTOR. For use with
above 7/6.
LIJIIIIRA HOLE CUTTERS. Adnistable jin.
to hin. For Metal. Plastics. etc.. 7/..
MAGNETS. Strong Bar type. 2 Sin.. 14 each.
MORSE TAPPERS. Midair< type 1/1; Standard.
316; Nedra typo on base. Ia. ALL BRAND NEW.
MORSE PRACTICE SET. TAPPER with
'BUZZER on base. Complete with battery. 114.
BRAND NEW.
PACKARD-SELL AMPLIFIERS. Convicts*.
BRAND NEW, with nitrite, relay. *cc.. etc.. 17/6
each.
QUARTZ CRYSTALS. Typos F T.141 and
F.T.243. 2 -pin. iin. spacing. Frequisncies
'wean 5.675 kr/a, and 8.1150 kc/s. (F.T.343). 20
M.D. and 311.111 Mete. (PT. 241. Seth Harmonic).
40. each. ALL BRAND NEW. TWELVE ASSOR.
TED CRYSTALS, 4S/.. Holders for both types.
If. oath. Customers ordering 12 crystals can be
supplied with lists of frequencies available for
their choice.
RECORDING BLANKS. Brand now. " Enn
disc." Roady for toning. Um N- each or IS
complete in mated case LA
RESISTANCES. 100 assorted usoful values.
Now wire end 11/4. NEW.
SPECIAL OFFER. 12 ASSORTED METERS.
Slightly damaged. Mainly broken cases foorfort
movements). Including 3 BRAND NEW Aircraft
Instruments. 12 for ISE,
STAR IDENTIFIERS. Typo 1 A.N Covers
bqA Hemispheres. SM.
TI IS4 TRANSMITTERS. Complaint in transit
CAN. Nave condition.
TEST METERS D.C. PO 44444 E 0.5.000
ohms 0-4mA 0-11. and 3 v. M cme )fin. 3i on.
 2Ion. Voltage range Can *may be estionded by

addition of resistances to suit individual require.
menu. Brand new. 126.
ATTACHMENTS (w" 18 " T ewers.
ALL BRAND NEW. Hoadohones 154; Hand
Microphone 12/6; Aorials V.; Sat of 4 Valves

11111NSPARENT MAP CASES. Plaint
14in. 10I n, Ideal for Maps Display etc.. SM.
Ant or caw. extra. Full Lis Aad.a gooko. etc.. 3d.

SOUTHERN RADIO SUPPLY, LTD.
II, LITTLE NEWPORT STREET.

LONDON, W.C.2. GERrard 6653

MAgai, 1960

LONDON CENTRAL
RADIO STORES

/LI= 111=1111ENII. Walegnieds
PagnadWiwell red eemanand

EWES- goeldee
etaand w..Mw.NBWM= Minn mason=

Glee amp nes egormaastaly sin ;i. ,,^ 50 -
SOUND POWERED IlIZAST =IR MID HEAD -11T
S ., Butt 0
CAR101 7111/110111 NA11311-13. iervr 12 6
100110 PONCE= 0111171 -'1I. 39
Canal 21140 MISR

A VO 0111YEI1AL TOT 111-11i.5
L. unl.. .1 1.1'.. I

at t. e eggs.,
30. P.M sPEAMIII110 b ow) eartal
Ow. Witt 44ny Son aray111.
iaaaawww.I. Of Of Aplaa.
114..
1111111411111111 IM.11171104146111TM COrnat .1
 Ones. SANK INN v. Ise ma. I I

111111 SENO or swab eel /WO. IS 6.
AMMO USE Somas, for
BMW/ stal paver 11..undisamed ae toe
NM rodeo 10 eaap. ThoN; la amp. J./456-
Tairs011E FilEla. thaneade Ise eat../
awl rosary ludallaslom , Illfail SOH owes.

Is warmed= Mr. SU
LOU P.M. IFKUOIS. le pd e.hfO .161'
tom , 17/11301.11;nte. SC ate. 126
ALBORSONT ILO? MEMO ur la WI lw A,
...lac Plied tine to TA./ W.U1nronda n.. ''
r .oasis W It. A cd,.: 13 A.. 11-: tD A ID'.
(Kb, anyway.. walkable. RnnyliclnY1 
011AITISLT ELICKIC

.

MOM
3 A

Hen. na.10 A. gals/ 16td.
67 6. Uglier a/sooner. aysolobio.
SALANCID 111.11111111 ZIADV101111.
werivin woo 16/6

NOW MESON? MIADTE011116 Low twlatarw
a" aka. aIDIt ...IOW. 12 6.
11011110 COO. NAND NINE NI.. 7 7 6

ad prices otvlude c

23 LISLE ST. (GEA.2969) LONDON. W.C.2
Closed Thursday 1 ant. Open all day Saturday

POST PAIR -CUT PRICE TOOLS
AUTOMATIC PUSH DRILLS, with 01 sad
Ws. Ain. to 136. WHIT. OPEN END
SPANNERS. drop Infgml and plated. W1 6.
Lie to Ion 1111. POCKET NEON

with retractable wrendriver.
SM. SIDE CUTTERS, 1/-. SM. PLATED
ROUND NOSE TAPERED iLIERS. Tie.
FLAT NOSE BOX JOINT TAPERED
PLIERS, S 6. 7I in. COMBINATION PLIERS,

HAL TWIST DRILLS. 7 I.
NS.11!. I 6 ..

IS v. D.C. MAGNETIC SWITCH.

MEW AND 'BOXED SIR MONARCH :; iots

4 -SPEED RECORD AUTO CHANGERS.
900,230 v. A.C. 46,16 S. Carri..qc
OUR FAMOUS TRANSFORMERS: Input
203'250. Output taprod 3 to 30 v. I a. or
tapped 5, II. 17 v. fr a. Each 811. P.P.
F.W. METAL RECTIFIERS. 1!(6 volt,
1 a . 7.'1; 3 a.. 13 -; 4 a.. 17/11;6 a /111; P.P.
TO4141LE SWITCH DPDT
MICRO SWITCHES Make and Preok S S.
MAINS TRANSFORMER AND RECTIFIER
gIVUIC 12 v. 1 a. RC Output Ell. P.P.
NICKEL RIFE ATTERIES. 1.2 volt 2.5
amp. Star I. 21.e lin. Ptactwally rvirteditig.
a:- of 31a 161. P.P. J for 21, -
ARMY MORSE KEYS. V- P.P.
001801 3 WATT AMPUFIER KIT uith tu
Speakers. Listed at t9 'IS . Pre., is g p.p.

All area one and goodrawred
RELAYS. We hold large stocks. An) r intact
combination and operating cod voltage
supphed from 31-.6 v. Relays 4 make tor
114. 3 for M.. 4 for It,.. P.P.
KEY SWITCHES from 3/-.
Line sant on request Poal rordert ,nay 10

THE

RADIO & ELECTRICAL MART
21 57A7101 APPROACH. SUDBURY TOWN,

WEMBLEY, MIDDY.
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TRADE
ENQUIRIES

INVITED

RADIO CLEARANCE LTD.
27 TOTTENHAM COURT RD., LONDON, W.I
The oldest Component Specialists in the Trade

Telephone:

MUSEUM 91138

EST. 30 YRS

ELECTROLYTIC CONDENSERS -WE HOLD THE LARGEST STOCK OF ELECTROLYTICS IN ENGLAND
ABBREVIATIONS: C. Clip mounting tag ends. P. Prong mounting. T. Tag ended S. Sleeved. W. Wire ended.

PC. Printed Circuit. R. Reversible polarity. M. Moulded with wire ends.

SINGLES
Capita, Who

Vona Type PrIIP
1.11

1 "

Capacity
11913.
61
7$
ao

13 I 31. I 11 106
171 1 i W IN
130 1.If TA ,-
130 1.11 W IN
T3  II

1.11
IN230 1 VouoWd111 IN

130 1 T
W

0191
1 IN

110 1.11 NoeW to
1111

173 I II IT ISI
330 161 P

11 w6 111 1S6
760 11..411 5 6

II NO
13132 W0

1

1 g 1'41 T s X
T6 3

0/11

Wu I ... 1 51 3 016
o 1 VI

IS 1113881 ll 1
9
a

NO
NI

T,*130
Yt :48 T 11 NI

1 s.10 .1 P NI
20 4 x I I Will 1 1
N II 13/11

130 I
.
x

1

I T
II

101
N us I x I WM 1 2,

II 13 33.1 ILK 1

0111

NO
600
NS
NO

N 15 32  1 14 14 166
N il 1 . 1 IT 16

30 1  If T 1

1931
1121 :VI W330 1 9

111 173 1.2 r

1011
NIA
SIN
MN

44 130 1.1 wts
ii

46 330 1.1 r 1.
30 4 Ian.: N 15
30 H 13411.1 Sue S. I
N II a X . I* I

Tn
N

:1
w

9

40 116 .1 It
1

Sr 16
lb  10
a+

60 330 11.1 TIN ... 12
64 n 1. 3 r i 8 12 . 24

Pas Lai T116
330 1.3 C

19 1'
430 3 N- a4

134 1 AI

.1 15
23 I T
33 I Ta 1I1 W

570 11.1 r
773 1

273 1  3 Y.

33o 1.31 re
1.5 1  If W

130 I.3 W
4 .1 11

x11 W
.11 T

11 C.0
TV 11.3 C

131 C.11
If

13. 11 1 r
1  2 r k

6 0 .10 T
a 1.1 C

11 till T
12 N'12:;

.Z.1 1,1 C
I.3 C

x II  3 ell
6 11 .5

DOUBLES

?no.
26

10d.

2.

La

16
V-
3
1 3

1 4
1 6

101

1P°

1

1

4
1 3
1

10d.
N.
1 -l3
81.
16
36-
3
4-

130 1.1 C 2.3
450 1.1 W
430 I  11 Wit
430 1  11 WIN
410 1.1 WI*
273 I x2 P
273 1.1 C
273 1.1 C

%9

1°

16116

Capes*,
i SW.)It  U
163 IS
N. IS

IS
N. 15
NIN. IS
10+
IS  10N. N
54, ft
II+ N
111.- N
21+
LI+ IIit  N
115 111

111a. N
SI alN.
111  N
40 SI

41140411

4S. 4440. 44
SO SS
30 pi
N. N
14 Si

If
IS

 US
0.140
10.1116
N, MS
SI+ US

11114

SS V0* PI...

1N+ IN
1011+114
11141+111S
11111+ ISO
IN. PH
1011+804

Wks.
Ilete

130
773
360
430
4.10
175
430
110
3.30
300
160
160
130
110
210
173
276
3.1.)
330
430
130
130

NO
430
130

7.10
7:3
173

370
VS

273
273
330
173
275
Y71
260

13
26111

175
300
300

25

1 2

I 11
1.1

1:23

11.3
1.1

Tyre
I'
T n

,e $
r 3

3-
w 36

3 -
C 2r
C
WIN I -
P 1

WIN
/..

Pc 1 6
c 2 6

I.,,
2

 ill
UT t

6

6

IS:.
r
P
c
PC/1 ti?
II
C ti-
P

it

c
C

PC

r
C

P 2
c 56
c
C 366

3
c a6
P 2
c
P 1 -
17 241
P a -
I. a -

1 -

raw
1.6

2 -

3

Pap
58111 SW" Tu. PO*/
2.10 1.41 C 11
2:4 11.41 C
173 C
77 3 1 .4 0
775 .41 0
150 11.4 0

TRIPLES Etc.
5.5.5 330 1.1 P
10.5.4 175 I 3
10.16.4 275 1.1 0
111 Id  IS 176 141 C
30 13+11 450 I x
IS 10  III 100 11 x5 P
45 NN II I x2 CV
30 0.31 271 11.2 P
33 1 . 6 171 1.1
12 114 35 301316 1.1 r
11 V  f 2.1 1x1 C
31 33.0 175 1.1 0

32.11 950 1.1 0
32 S2rte .173rs6 1x3 17
33 It 32 00 1.1 0
31 200  SO 273 1.4 0
31 300.70 773 x 41 0
40 30 50 130 1.1 0
40 40  11 276 1.2 0
40 40  50 175 1,1 P
40 40 10 300 1x1 P
40 40 . 31 173 lx ft PO
40 60 20 150 1 
SO 14 34 273 1 at
50 SO 4 773 1.1
70 30 . 10 ISO 1.1
50 SO .50 340 83
60  300 X 173 .41
100  40. 44 430,61 x

1011 1004. II 300 x
100  144 +Ma 175 .4
101.180.504 173 .4
1644.4005 16 273
100 1. IV a 373
800.504.160360 773
40  20 10 - 10 330

/I:
4

I x

fir-

E.

6

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 portable transistor superhet embodying all the latest design developments including a self -oscillating mixer, two
double -tuned IF stages. audio amplifier and a matched push-pull output stage. Also two germanium diodes are incorporated.
additional to the six Mazda transistors. one as detector and the other to assist the AGC as a variable damping element.

12 Good Reasons why the Miracle has no equal
* Printed Board engraved with

component locations
* Special provision for use as a

CAR RADIO
* Double -tuned IF Transformers
* 6 First grade Mazda transistors

plus 2 Mazda hi -gain diodes
* Hi -flux Sin. (12000 lines) 15 -

ohm loudspeaker
* Full coverage Medium and

Long wavebands
INSTRUCTION MANUAL AND CIRCUIT
o complete working model at our premises.

* liin. tuning dial with 5:1 slow
motion

* Long life dry battery. ISO 200
hours

* Internal high -0 Ferrite Aerial
* Push-pull matched output

stage 400 Milliwatts

weight approx. 4lb.
* Comprehensive Manual sup-

* liin. x 71 in. x 10in. two tone
vyanide covered case -total

plied -so easy to build.

Our inclusive price for all corn.
ponents, cabinet and battery.
complete in ovary detail:

£11.10.0
plus 3/. Regd. p.p.

or any component part supplied
separately at the published
prices.

BOOK containIng Itemised list of ail component prices. 3.6 post free. See and hoar

All Components as advertised in the February Istutt. page 143. ore still available.
STAMPED AND ADDRESSED ENVELOPE with any enquiry please. PLEASE ALLOW FULL POSTAGE AND PACKING CAAR6ES.

TERMS OF BUSINESS: CASH WITH ORDER OR C.O.D. ON ORDERS OVER 10,-
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NORTHERN ELECTRIC CO.-

CANADA

OFFERS

PROFESSIONAL TECHNICAL POSITIONS

having JOB SECURITY
The commas,. In 1.`1/15 and the leader in 11.11

))))) municaleints field In Canada. WW1 reendled technical
personnel In the United King.lulu for more than seven years.
In over 2%) nears no engineer or aclenUst has kern laid MI owing

11.1 frcrasIon, chit ...ontIntnns oapanolon not has created
additional savancirs for iirofemionally qualified engineers
and scientism in the tollroilng fichls --
TRANSISTOR DESIGN AND PRODUCTION

Experliqwe desired on desclopment. design. or production
of snored and diffused setnleinaltictur denims

TEST SLY DESIGN
Ex perlince reqiiireil In design and development Of test
wt. for oimplete range of teltoommunicalb41 equipment
Of 114111 soltage power cables.

INSTRU TTTTTT ION AND ELECTRONIC MEASUREMENT
Experknee required In these Silt. and or praise and mien,.
wave elreultry, transistor and diode parameter measure.
liOlds. rte.

DESIGN AND DEVELOPMENT OF TELECOMMUNICATIONS
SYSTEMS

Experience minim.' In ronitittininitions engineering. In-
cluding Carrier noinIldra. tints Ira lllll IdasIon, radio .)Items,

PRODUCTION AND MANUFACTURING ENGINEERING
l'Onesalonal engineers required experienced In 1114C11111 nation
of facilities anti methods suck as want In mass 1114214111111111
1.1 tricrommunIcatliiiss apparatus and equipment.

Aisne positions an- In Montreal anal various centres In Ontario.
Inters lens will hi- held In OnlVann..nt aentrogi in IdIrat
Britain during late March. Transportation allowance for
stmematul applicants inAll Inlfles treated In confidence and
acknowledged. lane Pull detalla of qualifications, experience,
etc.. In first letter to:

Dept. N.E.C.. National Eniploymert krelep-Cmada,
61 Orton Street, LONDON, W.I.

DOMESTIC EQUIPMENT DIVISION

TELEVISION
DESIGN ENGINEERS

.

.

............U....

Plessey 1'

ARE YOU A SKILLED AND EXPERIENCED
ELECTRONICS TECHNICIAN!

HAVE YOU SEEN A WIRELESS OR RADAR
FITTER IN THE ARMED FORCES!

DO YOU HAVE GOOD TECHNICAL QUALIFICATIONS
NUT LACK INDUSTRIAL EXPERIENCE!

II you can answer YES to at least one of these questions then we
should like to hear from you.
We need new test and calibration engineers to help us increase the output
of our very wide 1 telecommunications measuring instruments
The work requires the understanding of the 1110.1 modern and varied
dread techniques and embraces all frequeniies up to 10.0(0 Me's.
The posts err permanent and pensionable and will prove immense to men
who believe strongly that there is a real liar them in production
Call and talk it over if you line close to us at St. Albans. Alternatively.
write to Dept. C.P S.. Artatinni House 316.7. Serena, London. W C.2
,es ving lull details of your education end experience end quoting reference
11',W.2970.1.

MARCONI INSTRUMENTS LIMITED
LONGACRES, HATFIELD ROAD, ST. ALBANS

TELEVISION
RECEIVERS

A

TECHNICAL AUTHOR
is required to compile maintenance manuals and other
literature for the Pyc range of television receivers.

Applications are invited from engineers with an up-
to-date knowledge of T V receiver techniques end
circuitry and the ability to express themselves in clear,
concise English.

Applications quoting " T.A." should be addresses'
to the

Chief Engineer,
Pye Ltd., Cambridge.

11  Ill III U.

The planned expansion of this Division has created import-
ant vacancies for Senior Development Engineers who arc
experienced in receiver design techniques.

Applications arc invited from competent and ambitious
engineers who really understand the problems involved
in the design of modern television receivers for large-scale
production. The development programme is varied and
interesting with opportunities for ceign travel in con-
nection with export 625 -line projects.

Vacancies also exist for Radio Development Engineers
'including car radio) and for draughtsmen in the Styling
Department and Drawing Office.

In all these positions ability will be recognised, leading tc,
promotion to positions of higher responsibility.
Nigh commencing salaries are envisaged.

Rep!), in confidence to: The Personnel Manager,

THE PLESSEY COMPANY LIMITED, ILFORD, ESSEX.
Saturday morning interviews can be arranged in Central
1.nion in- c.rtymence.

U.

.

An opportunity for versatile young
Electronic Engineers.

AUSTIN MOTOR
COMPANY LTD.,

LONGBRIDGE,
Require:-

ELECTRICAL; ELECTRONIC
MAINTENANCE ENGINEERS for
ELECTRONIC DATA PROCESSING
EQL'IPMENT. Bosh Valve and
Translator techniques as well as
Magnetic Drams and Cores are
involved with a vanety of input and
Output equipment.

Men aged between 22 and 30 pre-
ferably posse/ring ILN.C. in Elec-
tronic or FJretriral IF:in/morons
including Electronics or similar
qualifications arc invited to apply.

The positions are permanent, working
onnditions are good and proitpecta

Fire day week and oppor-
tunity given to join the Company's
Pension & Life Assurance Scheme.

Applications, stating age, qualifica-
tions and experience in electronic
applications to:

Chill Electronics Engineer,
Austin Motor Company, Ltd.,
Longeridgo, BIRMINGHAM, 31.
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fit -

'Any irwt, today/' The ped-
lar calls at the Singapore
home of Mrs. C.. wife of an
R.A.F. Corporal. Mrs. C.'a
children seem to be looking
for samples! The local girl
is a home help.

41141310

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 ho 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 it 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 C. is in the airmen's mess.
In the R.A.F. every man has a trade,
and every trade has a place. See the
LISS on the coupon for training
opportunities.
1111111M11=1, =NMI

Going swimming? Or just taking It
easy? There's always plenty going
on In the R.A.F. Like so many
R.A.F. people overseas, they have
their own car.

Their children go to this excellent
Forces primary school. Like most
Service 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 Force Central Recruiting Office (WD46), Victory House, Kingsway, London. WC2

Wireless Operator 0 Teleprinter Operator_...0
Radar Mechanic .0 Typist .

0 NAME
Tape Relay Operator 0 Nursing Attendant 0
Progress Clerk 0 Electrical Mechanic 0 ADDRESS

Fireman 0 Air Defence Operator 0
Wireless Mechanic 0 Operations Clerk 0
Instrument Mechanic 0 R.A.F. Police 0 DATE OF BIR

You'll get more out of life in the Royal Air Force
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ULTRA

ULTRA RADIO AND TELEVISION LIMITED

Stonefield Way, South Ruislip, Middlesex.

An Important expansion in "felevision Research and
Development is planned for 1960. The Company's
modern laboratories at Ruislip are to be extended and
now and varied projects in all fields of Television
Receiver Design will be undertaken. This increased
activity has created a nunilwr of additional permanent
posts

SENIOR TELEVISION ENGINEERS having con-
siderable experience of Television Receiver Design are
needed to provide the foundation for the expan.sion.
Their theoretical knowledge should be equivalent to
Degree standard, preferably including transistor
theory.

These posts should Attract men already in tie
£1,000-£1,500 Salary bracket.

TELEVISION ENGINEERS interested in Reccinr
Design, having either academic qualifications or
adequate °spent:nee in this field, are needed to support
the Senior Engineers and complete the working team.
Excellent opportunities will arise, in the expanding
Development activity, for future promotion.

Salaries will bo according to experience up to £1,000.

SENIOR TEST EQUIPMENT ENGINEERS aro required
design the special purpose teat equipment demanded

by the Television Receiver Designers, both for Develop.
ment and Production use. The problems are varied
and cover all types of electronic circuit from D.C. to
U.II.F. Since new demands constantly arise. the
Senior Teat Equipment Engineers turd to be versatile
Teen with considerable experience and sound academic
training.

Salaries will vary with experience and qualifications
within the of f1,Oia1-E1,500.

TEST EQUIPMENT ENGINEERS not yet in the Senior
category are needed to balance the Department. Thee
will assist in the development of Special purpose Vs:
equipment. and will have ample opportunity for
increasing their experience.

Salaries will ho in accordance with experience up to
EI,000.

SENIOR DESIGNER DRAUGHTSMEN with experience
-1 television receivers, or similar mass-produced equip.
moot, are required to deal with the increasing volume
of mechanical design caused by the all-round expan-
sion.

The projects to be undertaken will include sonic of the
most 111)4o -ditto developments in the industry and
require experienced and responsible men.

Senior .11-guer Draughtsmen are also required for
Special Purpose Machinery used in television produc
Lion.

Salaries will vary according to experience from E000
to £l,_00.

THE TELEVISION LABORATORY is modern and
newly equipped with upto.dste instruments. It
provides all the ecessary facilities for scientific work
and Is situated in a pleasant residential area.

The Company provides a Five Life Assurance and
Contributory Pension Scheme.

Applicatious. with details of training, qualtfications
and sitienee to: ---The Technical Manager, at. the
above Wthess.

WANTED

TELECOMMUNICATIONS
ENGINEERS and TECHNICIANS

American communications organization
operating in Libya needs experienced per-
sonnel for operation and maintenance of
2.000 Mc/s. microwave and 1,000 Mc/s.
Troposcatter radio systems including voice
and teletype carrier equipment.

Qualifications :

Engineers: Minimum of HNC or
City and Guilds final
examination.

Technicians: Minimum of Intermedi-
ate City and Guilds or
equivalent.

Applicants must have minimum of three
years' experience In operation and 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 resume to:

HYCON-PAGE
Attn: Mr. Edson
Box 666
Tripoli, Libya

UNITED COMPONENTS LTD.
Design and Manufacturing Organisation

for

R.G.D. - REGENTONE - ARGOSY

Invite applications from Electronics Engineers for
Senior and Junior positions in expanding design
teams engaged on the following work :

Television Receiver Design.
Radio Receiver Design.
Transistor Applications for Radio and T.V.

Receivers.
Test Equipment Engineering.
Instrument Standardising.
Component Testing.
Technical Clerk.

These appointments offer unrivalled scope for
personal advancement. Excellent working con-
ditions with every facility required for top quality
work. Salaries are excellent, normal working hours
short and a pension and life insurance scheme is
operated by the company. All applications will be
regarded as strictly confidential.

Write to: Technical Director,
United Components Ltd.,

Eastern Avenue West, Romford, l'ssex.
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I'm
a Customer

Engineer
with

and I enjoy it. Plenty of variety. I install and look after data
processing equipment-olectro mechanical and electronic,
including computers-in all sorts of interesting places:
banks, factories, offices, government departments and research
laboratories. I joined 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 ono 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.A.F. radar or
Royal Signals, a National or City and Guilds certificate, for example-
so get in touch with W. M. R. Jeffreys at 101 Wigmore Street,
London, W.I. WELbeck 6600. Please quote reference Q 1.
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ALBA
RADIO & TELEVISION) LTD.

Have vacancies for the following in the Labora-
tory of their City Factory in London.

Radio and Television Development Engin-
eers for work on Domestic Radio and
Television Receivers.

(2) Design Draughtsman for mechanical devel-
opment of the above mentioned receivers,
from the initial layout stage to issue of
production drawings. Radio and tele-
vision experience desirable.

;3, Technical Writer (Male or Female), re-
quired for preparation of Radio and Tele-
vision receiver service and instruction
manuals, and to carry out some technical
correspondence. Experience in this or
allied field essential.

These are opportunities for progressive posi-
tions and with an expanding organisation.
40 -hour 5 -day week; Staff Canteen; Pension
Scheme.

Please write, with details of previous experience and
salary required to:-

The Personnel Manager,
ALBA (Radio & elevision) LTD.,
52-70 Tabernacle Street,
London, E.C.2.

coil designer
A vacancy exists with more than usually
attractive future prospects for a senior designer 01
coils, transformers and network filters in the low
frequency held to deal with varied and
interesting requirements including transistorised
active filters.
The successful applicant, if he proves suitable, will
be promoted to Chief Coil Designer when the
present holder of this appointment is due for
retirement, and, in view of these plans for
promotion, only candidates who have a sound
background of experience and are highly skilled in
this rather complex and specialised art can be
considered.
The position is a permanent one carrying
excellent 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 equipment arc
both of the very highest standard, and the
amenities available include good canteen,
adjoining gardens for recreational and sports
activities, ample car park and medical services on
the premises.
If you have the qualities described above and
would like to find out more about this unusual
opportunity, the Chief Engineer would be pleased
to see you for an exploratory discussion in strictest
confidence. Write or telephone for an
appointment (travelling expenses reimbursed) to

COTTAGE LABORATORIES LIMITED
Portsmouth Road  Cobham  Sur rap Cobh,, 3151

We now have a few further
vacancies for

MICROWAVE
ENGINEERS

to work in close liaison with the G.E.C.
Research Laboratorid on the develop-
ment and production of magnetrons
and Travelling Wave Tubes. Qualified
engineers are invited to apply, quoting
Ref. StEi2. Specialised training will be
given where necessary.

We also have an opening in this
group for a

PRODUCTION
FOREMAN

Pretmence will Le given to a young man
with a technical background and super-
visory experience, who now wishes to
specialist in production administration.
Ref. PS1'1.

TECHNICIANS
%%ail heist U N C. hies. or App.
Ithxi age also invited to apply for
more mmor vacancies, which will otfcr
good prospects of advancements n the
group expands. Ref. TALL

Pita.. write, veottnx the approprsart
reference to

Penormal Officer
M. 0. Valve Co. Ltd.,

Brook Green, Hammersmith, W.6.

SENIOR DEVELOPMENT ENGINEERS

With practical experience in the de.
alga and development of on. or more
Of the following:
* litsgeistie recording circuitry.
* Audio amplifiers.
* Test instruments in the audio

and ultrasonic frequency rang,.
* Small electro-methameal devices.
* High quality taps transport mech-

anisms for multi -channel recorders.

Appli. should be qualified to at
least standanl and bare at
lent 5 years' oxperienco In one or
more of the above.

JUNIOR DEVELOPMENT ENGINEERS

At lent cane year's experience in
Electronic, is required.

Pleate apply is wiring giving ha
portoculare of xperienet, qualifications
and poured. and IccAsicol afwcaliow.

The posts offer much scope for origin
ably and initiativo in a small but
rapidly expanding organisation.

P. A. MARRIOTT & CO. LTD.,
SLINLEIGS1 WORKS, SUNLEIGR ROAD,

ALPERTON, MIDDLESEX.

THE
INDEPENDENT

TELEVISION
AUTHORITY
has vacancies for
ENGINEERS

for the operation and maintenan:c
of television transmitters and an-
cillary equipment. The Authority
is in a position to offer appoint-
ments with opportunities to suitably
qualified young men who have
either some experience in this field
or who have had a good basic train-
ing in radio, radar or television.
There would be opportunities (or
further training and all appoint-
ments are pensionable after the
initial period of probation has been
satisfactorily completed.
Service with the Authority may
involve transfers to various locations
in the United Kingdom, but pre-
ference for a particular arcs will
always be imnsidervd.
Appointments will be made in the
grades of Shift Engineer and
Technical Assistant. Starting salary
would be determined, to a certain
extent, by qualifications and ex-
perience. Applications, giving de-
tails of age, academic qualifications
and experience, quoting reference
number E112, should be addressed
to the:
Personnel Officer,

Independent Television
Authority,

62 Brompton Road,
London, S.W.3.
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FRE TO AMBITIOUS ENGINEERS
- THE LATEST EDITION OF ENGINEERING OPPORTUNITIES

Have you sent for your copy?
ENGINEERING OPPORTUNITIES
is a highly informative 156 -page guide to
the best paid engineering posts. It tells
you how you can quickly prepare at home
for a recognised engineering qualification
and outlines a wonderful range of modern
Home Study Courses in all branches of
Engineering. This unique book also gives
full details of the Practical Radio & Elec-
tronics Courses, administered by our
Specialist Electronics Training Division-
the B.I.E.T. School of Electronics, explains
the benefits of our Employment Dept. and
shows you how to qualify for five years
promotion in one year.

We definitely Guarantee
66 NO PASS-NO FEE"
Whatever your age or experience, you cannot afford
to mine reading thm famous book. If you arc
earning less than kto  week, send for your
copy of "ENGINIING OPPORTUNITIES"
today-FREE.

WHICH IS YOUR
PET SUBJECT?

Mechanical Eng.,
Electrical En{{.,

Llrll Engineering,
Radio Engineering.
Automobile Ens..

Aeronautical Eng.,
Production Eng..

Building. Plastics,
Draughtsmanship,

Television. etc.

GET SOME
LETTERS AFTER
YOUR NAME!

A.M.I.Moch.E.

A.M.I.Prod E.
A.M.I.M.I.

A.F.R.Ae.S.
B. Sc.

A.M.Brit.I.R.E.
City 6 Guilds

Den. Can. of Education
Etc, etc.

BRITISH INSTITUTE OF ENGINEERING
TECHNOLOGY (Incorporating E.M.I. Institutes)
(Dept. SE/22 ), 29 Wright's Lane, London, W.8

PRACTICAL
EQUIPMENT
Basic Practical and 'Sheer*.
tit Courses for beginners In
Radio.T.V..Electronics. Etc..

Gty A Guilds
Radio Amateurs' Exam.

R.T.E.O. Certificate
P.N.G. Certificate
Practical Radio

Radio I Tele vision Servicing
PraaIUI Electronics

Electronics Eneinee.ing
Automation

INCLUDING
TOOLS!

The spresalw Elee-
tromtr of
B.1. T Int orporar-

Af.1.4ns tr)rro.utel
NOW
real laboratory fram-
ing ar home roils
proomal rqsaporsror.
Ark for derail,.

B.I.E.T.
SCHOOL OF
ELECTRONICS

POST COUPON MOW

U

111

- SUBJECT OR EXAM
THAT MT

Please send me your FREE 156 -page

"ENGINEERING OPPORTUNITIES"

I Write if you prefer not to cut page)

NAME

ADDRESS

THE B.I.E.T. IS THE LEADING ORGANISATION OF ITS KIND IN THE WORLD

THE

PEMBRIDGE

COLLEGE

OF ELECTRONICS

offers training in

RADIO

TELEVISION

AND ELECTRONICS

(a) Full-time One Year Course in Radio and
Television. College course in basic principles
for prospective 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 Telecommunications Engineering up to
City and Guilds Final Certificate. Some
courses include constructional kits and prac-
tical exercises.
(c) Kits -of -parts with full constructional in-
structions.

For details of the above, write to:

The Principal, P.11,

THE PEMBRIDGE COLLEGE
OF ELECTRONICS

34a Hereford Road, London, W.2
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BRITISH

BROADCASTING

CORPORATION
Engineering Division

Electrical Engineers being corporate or graduate
members of the Institution of Electrical Engineers
or of the British Instirution of Radio Engineers
or who bold a U.K. University degree in Elec-
trical Engineering, a Higher National Diploma
in Electrical Engineering or the City and Guilds'
Full Technological Certificate in Telecommuni-
cations Engineering (Course No. 50) are required
for shift keeping, operational and maintenance
duties at transmitting stations in the British Isles.
Citizens of the U.K. up to 30 years of age are
eligible for these appointments. Salary on
appointment £890 rising by annual increments
to a maximum of £1,185 p.a. Good prospects
of promotion to more senior posts. Further
particulars and application forms from:-

Engineering Recruitment Officer,
Broadcasting House, London, W.I.

Please quote reference EX.60.6 W.W.

INNIME Inn NMI MEE MEI EM NEM

EARN what you're
really worth!
You've got ability-evieryone has. But r

you making this most use of It-to earn what you're iLe.it worth?
If not. let ICS training develop your ability and help you to  better
lob. with more security!
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Arose send FREE book on ...... .
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MARCONI INSTRUMENTS, ST. ALBANS
require

TECHNICAL WRITERS
This Company has immediate vacancies in its
Technical Literature (Telecommunications) Section.
Applicants should have electrical engineering quali-
fications and.Or experience in the design or develop-
ment of electronic equipment. The duties are varied
and interesting and the posts provide permanent
and pensionable positions in a well -established
Company.
I'lcase write giving full details of experience and
qualifications to Dept. C.P.S., Marconi House,
33617, Strand, W.C.2, quoting reference WW 2970L.

TELEVISION RECEIVER TESTER

for SPAIN

Pye Associated Spanish Company have a vacancy for
a senior television set tester in Madrid.
Accommodation arranged ; production bonus ;
interesting position in a growing industry. Only
persons seriously interested in settling in Spain
should apply in writing to Mr. L. W. Jones, Works
Director, Radio Works, St. Andrew's Road,
Cambridge.

BRADFORD INSTITUTE OF TECHNOLOGY
Principar: II. G. Edwards. Pb.D.. B Sc., FRI C.

Applications are invited lot the tio t of

TECHNICIAN hi the ELECTRICAL ENGINEERING
LASONATORIE1

The principal duties of the person appointed MU be the main.
itrilhilOr and repair .1 apparatus, setting up of laboratory experi-
ment& and lecture demonstrations and the testing of entrurtentx.
A knowkdo of ekcuonica would be on advantage.

Applicants should preferably Janata.  Final Certificate of
Coy and Guikls of London Institute in appropriate subjects a au
Ordinary National Certificate or other suitable qualifications or
ea knees

Salary scale (465 to (630 per annum. with effiClerrey bars at
(526 and (520. Commencing taLuy according to quahhcation.
and experience.

Fasthar particulars and forms of application may be obtained
from tea Registrar. Bradloed Inabiuts ad Technology, Bradford 7.

W. H. LEATHER,
Glob  W Common.

AN EXPANDING COMPANY

engaged In the manufacture and development of  wide rarw
of thermionle devices wishes to ellipse the services of FOUR
QUALIFIED

ELECTRICAL ENGINEERS
or PHYSICISTS

who have had some relevant experience in the design, develop.
mein. or manufacturing of valves.

Applications will be treated in confidence nd selected
applicants will be intendeived by arrangement.

Salary will be sasessed within the range I1,500-L3,000.

Details of experience, quallficatIona, age and present salary
etc., to

Boa WW 1023 L.P.E. Romano House,
399.401, Strand, London. W.C....3.

4

4
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erranti
AIRCRAFT EQUIPMENT LABORATORIES

BRACKNELL
(Berks)

Immediate vacancies exist for:-
(i) TRANSISTOR CIRCUIT DEVELOPMENT ENGINEERS
(ii) LNSTRUMENT DEVELOPMENT ENGINEERS

The appointments offer:-
* Interesting work on new projects
* Ideal working conditions in well-aquipped laboratories one hour's journey from London
* Excellent salaries commensurate with qualifications and experience
* Housing assistance for suitable candidates
* Pension and Dependants' Assurance Benefits

Brief details of qualifications and experience 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

SKILLED MEN!
USE YOUR KNOWLEDGE IN A WORTHWHILE JOB

VACANCIES
FOR

LINEMEN
DRIVERS

DISPATCH
RIDERS

DRAUGHTSMEN
DRIVER

ELECTRICIANS
RADIO

MECHANICS
TECHNICAL
STOREMEN
TELEGRAPH
MECHANICS
OPERATORS

In

THE ROYAL
SIGNALS

Up to £25 tax-free Bonus plus
first-rate wages for two weeks of your time

Asa you In a skilled trade? Then you can
Probably add a tidy sum to your income

by joining the Army Emergency Reserve.
For one thing, you get pay and allowances at
full Regular Army rates whilst In camp. And
the more your skill's worth In civilian work.
the higher your Army rank and pay. Better
still. you also get E9 -C25 bonus tax-free.

For this you Just spend 11 days a year at 
camp, working on your own speciality. And
moneys not the only profit you get from that.
You get  grand refresher course. giving you a
lot of new Ideas, and putting you right In touch
with the latest Army developments. And YOU
get a welcome break from the usual routine,
with sports, games and a great social life. For
the place Is full of people w1 th the sa me Interests

as yourself. Don't miss this chance! Bend off
the coupon now to: Col. W. B. Rowett, H.Q.,
A.B.R., R. Sig,., Blacon Camp, Ulmer.
Tel: 21144.

POST THIS OFF RIGHT AWAY
P1ru,r rod me--ralthena 4:v144114ml-rim Illiurra-
rod booklet rellsng all about rho Army Ernerynuy

Rearms.

NA.MI

ADDIN

TRAIN
(wD'Allt)
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THE FIBRES DIVISION OF
IMPERIAL CHEMICAL INDUSTRIES LIMITED
has vscancies at its Headquarters in Harrogate, Yorks. in the Instrument Section.
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TECHNICAL OFFICERS
 clogre Of WO, Gloat ID Mrs/0S or Bleetronle Rogienoriam.

ASSISTANT TECHNICAL OFFICERS
Higbee lestionsl Cortiflean olatatan r Zleetremka
In tinker car.  goad tassisses or neetnali prMentee sod prank, and
of an Pining problems tanned Is rare lemportaal la.. enyllikerta$
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STAFF OFFICER, FIBRES DIVISION,
IMPERIAL CHEMICAL INDUSTRIES LTD.,

HOOKSTONE ROAD, HARROGATE, YORKS.

NORTHERN ELECTRIC CO.-

CANADA
4 )1. I I.

JOB SECURITY ANO OPPORTUNITY

10 THEN:ONE ENGINEERS
Thu Company. eeranaihot In 103 and lac lavtor b the Communlastion ILO
In Canada. km ncruitagi toctinical pera,nn.l In to, United Marione for mot.
Ono men Tian. and la no Ian tmenty roan Sao nal laid 4:floras:cal permitorl
trona./ .1 Plew*IY.
Ow enntlantim ...mouton neor be ringed aokIltIonal nosocles fur

LIP111311CID TILLS/110111 2311133113.1
the eau arming roma..., roitornanite I.., parnaular lanallalotte sad *ask"
WI orypace tMIsM.al lob mantlhetalfa and intaltation noelecallna for
manual and automatic non*, .galposeni. Immolations of Mon tad Iona
dial/ton tnepttony. taketniph. radio. ailerons., and T. V. eimui/.. n.
Wen quilinol by nyortymn and training inr lane inlulltimmt cartooning
voltam. trill be laterylned In Great Britain durkie Into Much_ Traomonallan
ellonanoi Inr soon.. ul applicants. Gin full details In Aryl Intl., W'
DEPT. N.E.O., NATIONAL EMPLOYMENT SERVICE-CANADA'

61 Oruro Street, LONDON. WI.

-SMITHS

SALES ENGINEERING
Vacancies exist for technical assist-
ants to senior sales engineers in the
television, radio and audio fields.
The positions give an unequalled
opportunity for learning In an
important activity at the centre of
the business.
The products covered are picture
tubes, receiving valves and semi-
conductors; the customers are set -
makers. The duties will be largely
intermit at first, but should broaden
quickly depending on the individual.
Written applications should be sent
to the Personnel Officer,

Mullard Limited,
Mullard House,
Torrington Place,
LONDON, W.C.I.

PERSONAL CALL
Service Engineers required for the above
system which includes Transmitters and
transistorised receivers.
Training given to suitable applicants for
positions in our test department and in
the field.
Apply Personnel Department,

Multitone Electric Co. Ltd.
12-20 Underwood Street,

London, N.1. Telephone CLE 8022.

BRITAIN'S CAR RADIO SPECIALISTS
INVITE APPLICATIONS FOR THESE POSTS

ASSISTANT TO SERVICE MANAGER
A sound technical and practical knowledge of broadcast receiver
engineering and maintenance is required. together with admin-
istrative ability. Car radio experience desirable but not essential to
person of right calibre.

ASSISTANT FOREMAN
Experience of car radio application and maintenance desirable but
not absolutely essential. This progressive appointment is in the
Service Department.

EXPERIENCED SERVICE ENGINEERS
These appointments hold out very definite prospects of advance-
ment for the right individuals.

Apphrotions Arnim/all detail: el career to Si,. Amid be addressed so:
TIM STAFF MANAGER, S. SMITH & SONS (ENGLAND) LTD.,
CRICKLEWOOD, LONDON, N.W.2 quoting ref. SM243.

TELECOMMUNICATION
ENGINEERS
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(111.
Engineering

Instructors

ICT have vacancies for men
to instruct Computer Factory
Test Personnel and Computer
Service Engineers at their En-
gineering School, Letchworth,
Herts.

Selected candidates will re-
ceive a detailed course of in-
struction in the applications of
transistors to the Company's
equipment. Full salary will be
paid during training. These
arc permanent and pensionable
appointments. Working condi-
tions and amenities are 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 pulse techniques. Some ex-
perience of teaching would be
an advantage.

Write, giving brief particulars
of education and experience, 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

This Company specialises in the produc-
tion of high quality optical instruments for
use in spectrum analysis and has an inter-
national reputation as  leader in this field.
At all stag of manufacture the best stan-
dards of workmanship are needed.
We hare sacancies for men with electronic
experience for testing. Radar and radio
technicians with fault finding experience
would be suitable.
If you here the kind of background which
you think would fit you for this interesting
work in  pleasant University City please
let us hare full details of your quaff, ations
and esPerience
Write to:- Tho Works Menem%

Unicorn Instruments Limited,
Arbory Works, Cambridge,

quoting reference ES 21

UNITED KINGDOM ATOMIC ENERGY AUTHORITY

PRODUCTION GROUP

INSTRUMENT MECHANICS

Windscale and Calder Works, and Chapelcross Works require experi-
enced men with knowledge of electronic equipment and.'or industrial
instrumentation for fault diagnosis, repair arid calibration of a wide
range of instruments used in nuclear reactors, radiation laboratories
and chemical plant. This interesting work involves the maintenance of
instruments using pulse techniques, wide band low noise amplifiers,
pulse amplitude analysers, counting circuits, television and industrial
instruments used for the measurement of pressure, temperature and flow.

Men with Services, Industrial or Commercial background of radar,
radio, television, industrial or aircraft instruments are invited to write
for further information. Training Courses in Specialised Techniques
are provided for successful applicants having suitable Instrumentation
background.

Married men living beyond daily travelling distance will be eligible
for housing. A lodging allowance is payable whilst waiting for housing
Working conditions and promotion prospects are good.

Applications to:
Works Labour Manager, Windscale and Calder Works, Sellafield,

Seascale, Cumberland
or

Works Labour Manager, Chapelcross Works, Annan,
Dumfriesshire, Scotland

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 duties in the
latest types of aircraft.

Candidates must be between I7i and 25 and have reached G.C.E.
standard (or equivalent) with " 0 " 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 ES 4s. 6d. On successful com-
pletion of training and promotion to sergeant, pay increases to
L13 6s. Od. Food and accommodation are provided free; marriage
allowance and ration allowance are issued where appropriate; and
other allowances are payable in special circumstances.

Write for full details stating age and educational qualifications to:-
The Under -Secretary of Stott,

AIR MINISTRY (M.9) (WD 565), ADASTRAL HOUSP,

LONDON, WCI
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UNITED KINGDOM
ATOMIC ENERGY

AUTHORITY

INSTRUMENT MECHANICS
Interesting careers are offered at. Dounreay to fully time served Instrument

Mechanic+. instnnuent Makers and Electricians.

Instrument Sinkers should have experience In the maintenance of air operated
Instrument/I for proems control. Electricians should have maintenance expert, nee
of one of the following temperature reeording Instruments; relays and instnim.iit
control circuits; or electronic Instruments. rain or telesision.

Rate of pay V. L12 12 - for a 4 idintir S -day week.

Working conditions and promotion prospeete arc good and there sae oppor.
tunitles fur study.

Harried men living beyend daily travelling distances will be eligible for 'aniline.
A lodging &Rossano. Is payable to eligible married employees while walling for
housing.

Applications, quoting reft.reque L.19 ter

Assistant Personnel Manager,
Dounreay Experimental Reactor Estabinihnsnt,

Thurso, Caithness, Scotland.

IMPERIAL CHEMICAL
INDUSTRIES LIMITED,

NOBEL DIVISION,
requires an

ELECTRONIC TECHNICIAN
for work an the Research and Develop-
ment Department at Stevension, Ayr-
shire. The post will involve respon-
sibility for the design of electronic
equipment with particular reference
to specialised instruments. Applicants
should preferably he of H.N.C. stan-
dard and should have had full -rinse
experience in electronics-for example
on radar or gunnery duties in the
Services. There is no rigid age limit
for this appointment.
Should it be necessary for the selected
candidate to move his home to the
Stevenston area, aniistan in the
removal and purchase of a house may
be obtained from the Company, details
of which will be explained at the inter-
view.
the Company also operates a contribu-
tory Pension Scheme and an Ernt lo ere
Profit -Sharing Scheme.
Salary will be commensurate with age
and experience.
Applications should he made in writing
to the Division Staff Manager, 460,
Sauchiehall Street, Glasgow, C.2.

RADAR, WIRELESS and
INSTRUMENT FITTER

CIVILIAN INSTRUCTORS
(Male) required by Ait Ministry
in the provinces. Appointments
unestablished, but good prospects
of becoming pensionable. Trade
training, practical experience and
ability to teach are essential. Pay
£727 at age 2ti rising to £900.
Apply to:

Air Ministry, C.E.4e (CIV),
London, W.C.2.

BRITISH RELAY WIRELESS LIS.
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 maintenance
vi television relay stetsons. Tech-
nical qualifications to C. & G.
Final Certificate or equivalent.

2. ENGINEER to carry out the plan-
ning and estimating of wiring pro -
recta in all types of buildmip.
Applicants should have a acalad
knowledge of the wiring tech
associated with modern bud=
and be able to co-operate with archi-
tects and contractors throughout an
stages of the work. Experience of
Television and audio distribution
systems would he an advantage.

Apply in writing giving details of ex-
penence, qualifications and present
salary to:-

London Area Engineer
BRITISH RELAY WIRELESS LTD.
9 11 Camberwell Rd., S.E.C.

MARCONI INSTRUMENTS LIMITED

ST. 1411271.

base vacancies for
SENIOR DRAUGHTSMEN with exper
ience in electronics.

also

DETAIL DRAUGHTSMEN with experi-
ence in electronics or otherwise.
Ey:client opportunity for experienced
men to widen experience with well estab.
Inhasi and continually expanding cam.
pany, (uterine tun g term progressive
employment and good working conditions.
Please write giving NU details 01 CZ.= and qualincat,ons Deft CPA..

Hesse, US 337, Strand, Leaden,
W.S.2. quoting releiruce SVW29:01

IIIITAL COMPUTERS
Nararega Gagessav se Payalalsse

peadasset sisadaed resales' Ise sieliakal
sapardlaa al Sailass111111ols 4111-
MOW Campalar

NIImam MIN& awl Nana.
fa MOW Osaipsteirlearlallasima ea

eal as Weiss all Mi
vsasa. Woman nownwerese 10. Sin
alMmal am argued most

Owl salmlna atg b. paid 1. MIMS*

Banta
Mars sneeran

Niaphl pramallas
Maass apply la wallop Is 1MPallalail

Ilikesper.

Tao Islam& Mill Lamas Camas y. US -
10/411 Maryleloas UM. Leedom 11.W.1.

COMMERCIAL MANAGER

required for leading ELEC-
TRON IC COMPANY specialising
in AUDIO and ASSOCIATED
EQUIPMENT. TECHNICAL
knowledge in this field preferable.
This is a top line post with great
scope, offering first class oppor-
tunity to a man with a successful
sales career in this industry.

Apply Box No. 7061 c o "Wireless
World."

TECHNICAL WRITER
RADIO AND TELEVISION
A Technical Writer Is required for the
preparation of Service Manuals for
radio and television receivers. Appli-
cant. must have up-to-date know -Sedge
of good servicing practice and he able
to write effectively and well. Previous
experience as a writer is desirable but
not essential and the salary for the
post will be assessed according to
ability and qualifications. Applicatinns
including details of age and experience
should be sent to the

Personnel Manager (R.23)
Murphy Radio Limited.

Welwyn Garden City. Reels.

T/V ENGINEERS
Required by Ilfulttpk Company All
Dhtricia Top Wages and Co.:
These am permanent and Pe:...
Posts. Preferably able to drive,
not essential.

CALL or PHONE NOW!
J. STONE LIGHTING & RADIO

LIMITED
Edgware Read, The Hyde, Hendee,

Tel. No.: COLINDALE ;Cell
OR

J. a V. STONE LIGHTING a RADIO
LIMITED

112, Rye Lase, Peekhem. LIM
Tel. No.: NEW CROSS 2131
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VACANCIES FOR
RESEARCH AND DEVELOPMENT
CRAFTSMEN IN GOVERNMENT
SERVICE AT NNNNNNNNN
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RADIO TECHNICIANS
IN

CIVIL AVIATION
Men sled 19 or over for interesting work
providing and maintaining aeronautical tIe-
communications and electronic navigational
aids at aerodromes and radio stations in the
U.K. fundamental knowledge of radio or
radar with (Assn. oragticel experience essen-
tial: training provided on special types of
equipment. Salary according to age and
station, approx. 670 K e.g. IS fisted to MS.
Prospects of permanent pensionable posts
Good opportunities for those who obtain
O.N.C. in Elm Eng. and carton C. and G
CertrAcates be promotion to posts with
mammon. salaries of (575. (I.035 and LI.260.
Apply to the Ministry of Aviation ((SWAT).
Berkeley Square Mous. London. W.I or to
any Employment Exchange (quoting Order
No. Westminster 35521.

The Service Division of Deers
Radar Limited have vacancies
for -

TECHNICAL AUTHORS, who will be
required to compile technical manuals
for the wide range of radar end associated
electronic equipments produced by the
Company.

TECHNICAL INSTRUCTORS, capable of
instructing technician' in basic theory
of radar, radio and fault finding lech
niques, and giving detailed instructions
relating to all the equipment produced
by the Company.

All applicants must be of 'British
nationality. Good conditions,
Pension and Life ASAUTAIICO
scheme. Candidates who feel
that they have the right technical
ability, and enthusiasm for the
above vacancies, should write for
application form to:

DECCA RADAR LIMITED
61, WEBBER STREET, LONDON, S.E.1

ENGINEERING AUTHORS & TECHNICAL AUTHORS

A leading Company ir. the Elect:mikes Geld Ls a number of
openings lee SNOW Authors to take their ohms in a suLstamial
ism ol writers covering all aspects of rimier Electronic Equipment.
araricies occur. particularly in the Radar field. but there are oprnirri
(or those with experience in the Airborne Equipment. Broad..,
and Communications fields.

Good salaries are offered for experienced Authors; in the an of
ihse with toed technical qualifications salaries will Le exceptionL

In view of the shortage of well qualified authors we are messier(
its provide training to those with good technical qualifications, hilt
without previous experience in this held.

Pleas write &vine lull details el qualihwiane. 011neliene and
present War, to Sol WW 1021 LPE. R01741,0 Home. 399'401 Strand.
London, W.C2. All application, will he treatedi. strictest confidence.

ELECTRONIC TEST
EQUIPMENT

Appointments en available Is tech -
0...1.1115 to the Test Gear Depot linen t
al. engineenin company ealuated ku the
Colleen Van" to of Loads..

Applications are MOW tress
DESIGN AND 01111/LOICIERT

ERGO
MAIN NNNNN CE ENGINEERS
CAU/RATION ENGINEERS

uiN espenence of *Wel-runic production
tmt erminntnt

Thrse ore quiff appoint:he:its and them
re excellent opportunities for advance.
rient. Genernio salary according to
nuangrahoos and experience. The
worn...fill candidates wall be invited to
Min the Company's Supsamstatios and
Lib Assurance

BoaNNs UM  Wade. Wodd."

THE DE HAVILLAND ENGINE
COMPANY LIMITED

has vacancies in the Electro Dyinurucs Department at
both its Stag Lane and Hatfield Establishments for.

ELECTRONIC ENGINEERS
PHYSICISTS
MECHANICAL 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 April -
cation of Instrumentation to peobls.ns connected with Gas
Turbines and Rocket Motors.
Please write suiting age, qualifications and experience to:

The Personnel Officer (Ref. SC 921),
The de Havilland Engine Company limited,

Stag Lane, EDGWARE, Middlesex.

MANAGERS or
TRAINEE MANAGERS
Required try e I pnneli I is Mu/tiro 1,V
and Radio Company, for Ml (Asses
Top Wags end COMMAS/0411. These
en end and Pensionable Pont.

esportaloOk although psis a Lan
sot essouat

CALL or PHONE NOW I
4. a P. STONE LIGHTING a RADIO LTD.
tamers Reed, Tae HIM. lissess,11.W.11.

Tel. No. COLINDALR /net.
OR

& P. STONE LIGHTING a RADIO LTD.
112, Rye Lane. Peekbaset, 1.1.1 S.

SOL N. NEW CROSS tins

SENIOR

DESIGN ENGINEERS
required with extensive experience
in the radio and electronic industry.
Ability to develop projects on their
own initiative essentiaL One
appointment is for a specialist in
V.H.F. design. Excellent ple-
pects with a medium sized
Company. Croydon area.

Write Box 6855,
d/o "Wireless World."
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Z. & I. AFRO SERVICES LTD.
Hard *Ike: 14 Smooth Wharf Road, London, W.2. Telephone: AMEsseador 01S112

Paraniel Callers; IS Tottenham Court Road. London, W.I. Telephone. LANgham 8403
PIMP sand Oil correspondence end Mod 0dor I to the Hood orwo.

ELECTRICAL & WIRELESS SUPPLY CO.
01. CHURCH ROAD, MOSELEY. BIRMINGHAM II

Cable.: ELEWICO. BIRMINGHAM
Suppliers al American Nicolas Communication Equipment for Arrctelt
such  BENDIX V.O.R. inn Mf'14.5 VHF M cfrs161-<6^1".11"
channels tsdio system incorpeeetine both isavirellion and conmunkation
fecdnesi opufaling in the frequency ranee of 106. 0 to IA 9 Inc/s.

aRCA Inn 7I0A Sigma Combustor. Fre.
owner range 370 to 560 me./t. Direct calibra-
tion. Accusecy 1%. Output voltage I riV to 90
mV. Output impedance 50 ohms.
ICS Remote Castro! Units Typo 7.3270A.
TS-91AP Voltage Dividers.

AMERICAN AIRCRAFT CAMERAS
FAIRCHILD Type. 124. ELL K20,
KIM. K1713, KIIA-111 end GUN
CAMERAS the most recent type AN; N.1
rul C.S.A.P.

AMERICAN FUGHT INSTRUMENTS smelt  Air speed. Climb.
Feel. TernPerstoren13 . Horizon, Tale Is Slip Indicators. FUEL
FLOW AMPLIFIERS, CONTROL DIRECTIONAL GYROS. etc., etc.
AMERCAN AIRCRAFT RELAYS by Leech, Cutler-Hamar, Im
DELCO FUEL PUMP MOTORS. Ote. IC.

MIDLAND INSTRUMENT CO.
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"II EMPIRE RUBBER SELF -CONFORMING GROMMET

The not 611014 grummet.
Contour at aeanteharliere.

In U.V.
/MID

-or *now ono putstung.

EnVtire for catalogue section
and detailed particulars.
EMPIRE RUBBER

PLATE

Mei now 0..l/nod grOmrnt

33ID ISLE

1ST StAL run
Contour at rnallullkature Contour wh.n appllied on agioornerry

This grommet provides a thoroughly efficient seal. Around the panel
hole the fint seal is effected, while a good, tight ucond Kid around the
top pertphcry is set up by tension. In the grommets designed for cable
entry the internal seal is applied within the conical section. All
grommets can be fitted to various panel thicknesses -thus reducing
the nap.
COMPANY, DUNSTABLE. BEDFORDSHIRE.

frOoftli Ill
salmi a shot unurol rod

Small groffener staling
dila cable at angle

ENGLAND M104
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Z. & I. AERO SERVICES LTD.
14 South Wharf Road, London, W.2

Telephone: AMBassador 0151 2 Cables: ZAERO, LONDON
A R B Approved Stock4c1

RETAIL BRANCH 11S TOTTENHAM COURT ROAD. LONDON, W I

AN,AMTIl RADIO SONDE
TRANSMITTERS
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We buy high quality British and U.S. Communication Receivers, Test Equipment etc.
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For the First Time!
a GIANT new reference work

ENCYCLCPEDIC DICTIONARY OF

ELECTRCNICS AND NUCLEAR

ENGINEERING

By Robert I. Sarbocher

You cannot hope to remain
completely up to date without
this inexhaustible compilation
of modem terms and definitions,
equipments, elements, com-
ponents and systems. A quick -
look -up and you know your
answer, definitely and authori-
tatively. No wonder this
alphabetical work, presented after
twelve years' preparation, has
established itself as the one
essential book for all engineers,
physicists and scientists. Price
ES net.

Fran al: hooasetlers

PITMAN, Parker St., K ingsway,
London, W.C.2

EASY PAYMENT PLAN
The 61odern Book Cu., 19-23
Praed St., London, W.2, has
arranged a special instalment
plan to cover payment of the
hook over one year. Write to
them today for a special order
form.

TELEPRINTERS,
PERFORATORS,

REPERFORATORS,
TAPE READERS

Terminals and V F. Telegraph Multi-
channel units; Tasting Equipment Tele-
phone Carriers and Rep &&&&&& , Signalling
Rectifiers and Relays. Translormers,
Transmit and Receive Filters. Repeating
and Retardation Coils; Racks, Relay
Bases, Uniselettors, Remote Control
Transmitter,. British. American and
German Equipment.

BATEY & CO., GAIETY WORKS,
Akerman Street, Tring, Herts.

TRING 210 and 2)10

The finest method

for cleaning records

Already over 200,000 enthusiastic used

THE "T1t1st)bull "
AUTOMATIC GRAM1PADNE RECCRD CLEANER

Price reduced to 17;6 (Plat 3 10 'Marra tan
(ram your WO dealer or

CECIL E. WATTS LTD.
C.il.r., wed oimmimmicrumm nererri & Per.,4Aelaers

Darby House. SUNBURY-on-THAMES. MIDOX

High Quality
Attractive Price ...

Easy to Handle...7.

TRANSISTOR
TAPE RECORDER

" MEMOTAPE "

Transistor
Dim ees.on

Miniature in Site.
Predse in Mechonlarn.

3

r(v) x x
2'/,*(R)

Top* Transport, & S'i," per sec.
Recording

250 Os- 3000<'sFrequency,
Recording Double frock on 3 inch

tope lot total 120 min.
Severe Built-in batteries E.e

roods, 915 8 pcs
Accessories . Moving roil microphone

Earphone

Speaker box wills

ampliftw
Pedal twitch
Carrying leather cost

TOYO TRADING
CO., LTD.

P 0 BOX
NO 999 CENTRAL TOKYO JAPAN
NO 2. I iCHOME, HONGOKU CHO
NIHONBASHI, CHUO-KU TOKYO
CABLE ADDRESS

SHININOEAST TOKYO JAPAN

Catalogue on Request

PORTLAND ELECTRONICS
TEST EQUIPMENTliana UtiMATOL 110=1111 ?It -
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20 PORTLAND PLACE,
STALYBRIDGE, CHESHIRE

METER
REPAIRS
All makes of Single and
Multi -range instruments repaired and
recalibratad.
 Prompt Service
* Alt work guoronteed
* Priority (or urgent orders.
COrnoetitive prices lor repairs to al types o'
Instruments Contracts a SpeCialitr
New me supplied from stock (2' to 6-)
and complete equipment manufactured to
specification.
Cc;r. watt or phone foe deinds to:
E.I.R. INSTRUMENTS LIMITED
329 Kilburn Lane London, W.9 Tel: LA '

TWO NEW ITEMS

AT WEB

Famous USA
NATIONAL

Communications
Receivers in stock

See pain
74

this Jesus.

'5 RADIO

SME' Arai
Which so well
solves molt prob-
lems inherent inpick-up arm
design

Mode/ "2O09"

n5.0.0

WEBB'S RADIO
14 Soho Street, Oxford Street,

LONDON, W.1. I r f; ran( (.4:12rdrJ :049
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Wireless World Classified Advertisements
gate 9'. Nr E Nage es km sal IS lee mew addlNseal

er pan Memel mews hew 9 week S.. /Immo
II ewes -Mm 1 litedeseo mean Nes ONO a  -graces
Rene' Dwaa Nene. Sonlert Is,. Lesko. Ail Trade
D rown genes atalletie w speneatne. Preps Day Moll
line Wes. Weelar. Bank two. ge nsevoielbilny
mewls. lee whew

WARNING
Readers are warred that Government ourphe

component, and salves which may be offered
for tale through Our displayed or classified
columns carry no rnanuftre boors' guarantee:
Many of these items will have been designed
for special purposes making then unsuitable
for civilian use. et many ha.t deteriorated as a
result of the conditions under which they hes
been stored. We cannot undertake to deal with
am complaints regarding any such items pur-
chased.

NEW RECEIVERS a AMPLIFIERS
AM PM erten chaste. 6w output with 2

Bel Sound Products,at ar=; 01.13

RECEIVERS AND AMPLIFIERS
SURPLUS AND SECONDHAND

HALLICRAITER 6%6 receiver. In fwd con -
lantern. selling domestic reasons, 11 spare

valves: 125. -Box 7116. (8944
HRO Ras. rk., ARM, CID. BRT400

0209, 8640. etc.. etc., In stock. -R. T. At
I. Service. Ashville Old Hall, Arlselle Rd.London. Et', Ley. 49d6. COSI
C'OR sec Two STC sound reinforcement
A' amplifiers, voitage 200 to 250 A.C.. Input
Impedance 25 to 150 Ohms, output Impedance
WO or 160. output power 15 watts, both
mounted In cabinet, S50 each a o.s-Director
Begrade Theatre, Cortntry. 0931

RECEIVERS AND AMPLIFIERS WANTED
vvAyrEt). awwtlgl TR P. tuner unit --

Davies. Wachter House. 8hresabur7

LOUDSPEAKERS -SURPLUS AND
16754

SECONDHAND
HEAVY duty, re-entrant loudspeakers 15 ohm,

with line trans capabie 20 watts output
complete will, mounting Irene. brand new in
original peeing. Lii/s1 Inc carrlage.-Pratt.

Darercc.' Stock. .ex. Tel. Stock 326
18938

NEW TEST EQUIPMENT
BRONO new signal generators. TS155C. 2.700

to 3,40Onsc.s,_lieterodEne frequency meters,
BC221. 111174. 115175A. aim is to 1.606me s:
receiverIndleators. APN9. YESMG: Simpson 260.
multimeters 4/1. Nepal Are., Atherton
Mani heater

TEST EQUIPMENT -SURPLUS AND
SECONDHAND

Ca0.5-40R osulEagraph 1005, g45 0.0 - 1. Tstsfleld Ave., Naming. Essex. Tel.
Naming 3166 (8555
MEGGER Insulation testers. unused. 500 volt.

constant pressor*. b, Evershed ilea Vlp
L30 each -ft H. Bradford, Ltd.. Ram-

sey, FIeslrh. Eases. (sesa
Tscsrn Parkinson Cowan D.C. cheek meters I.r dhpossl. frustrated export. available

cheP:14-8.0.0. 391. Green Lanai, London.
N A. 1E962
ELLPYTT portable labOratory. relenting sell -

meter. dynatnumeter type, .6% academie
to I PP.. max 120 volts or t amp. 6 warts.
recondition. E.65.
CASIBRIDOS dynamometer. portable wattmeter.
max MU volts or I amp. 75 watts, LIS.
ONWOOD INEITRITMETT COUPON!, 43. Tur-
ret Grove, 8.W.4.
SION AL generators. oscilloscopes. output

meter". wine volteraters. frequency meters
multi -range totters. etc.. eta.. In atock.-R T.
gs I. Saralee. Ashelle Old Ball. Ashville Rd
London. Ell Ley. 4986. [DOW
AIRSIEC Televet tope 877 for sale. Used only

once. absolutely as new. no reamnable offer
refused. alto Taylor win tester and Come
D B. Scope.-Radiovision Service, 57. High St
Hoddeseion. Herta. Tel Rod 3102. rni.1
woR sale. 50 Mallard high-speed automatic

vales testers. each machine complete Ith
5 to 600 test cards Os series and in meal cabi-
nets: these machines era steadied units and
hue cons, Iran a government fa( lory and

edwere order for a lloontrnuel Oovernnient
Job. 20isn are new end some me slightly tied:
aPterox. cost from u!ollard 4120 each. can offer
cdeoplele cards and caMnets at g35 each;
carriage and patens C3 extra.-Dayldson 111A-

tpra iMat). Ltd.. Irkdale Bt., acimdlay Rd_
than% Hill. Stancheeter. S. rat. CollyNgS

NEW COMPONENTS
rsRYISTAL microphone Inlets with weep-
y..., 'tonally high output. (Creenocord 31k 6
Ouaranteed nervy made and Lome 15;6 post
free-RailloAids. Ltd.. Dept. W.22, Market
Street. Watford. !fees 10213

When you buy

High Fidelity
Output Transformers

. you are !racle a product basked by con-
siderable tehnecal resources. will. an unrivalled
reputation amongst enthusiasts Many
Partridge Transformer Types have been specified
es suitable for deigns by lading audio engineers
and authorities. Sense eaunple are illustrated.

P4014
Distributed lsed.

Core Construe.
Lion Price 98/6

F1076
Baaandall 5-erarr
Amplifier. 361_
Price

P4111.
F4111 I Mulled Stereo
Mallard 10 -..are IT watts per Channel)
Amplifier
Pries 60.1- Price 52/6

leS101

Mullard 20 -watt
Amplifier.
or.ce 95/-

7051174

Streo Amplifier.
Price 52/6

. . . UNDOUBTEDLY

THE BEST

but cost no more !
All Partridge Transformer, are available for
Immediate delivery. If you have any difficulty,
post the coupon for illustrated brochure arid
name of sour stockist.

MEM

Partridge Transformers Ltd.
Roebuck Road. Chessington, Surrey
I Please send to oddness bedew nane and ed.

desist of my nearest Partridge Also
I r,t on otendord rime of transformer.

Name

Addrerd

L J
Ropmentarrte: M SWEIXIAL,

258 Broadway, Nets York 7, N.Y. Tel.: WOrrn
2-5485

NEW COMPONENTS
AMAZINO value: Philo. Shortwave Car Radio

con eeeee re. originally /10. to rat any flail -
this car radio and add 6 extra wavebands.
16- ID- 25 -3149 -metre band, elm standard
oriodcart 6.'12 wita. compact under dash
mounting. chromium control panel with 6 preset
buttons. complete sit tilting. and
aseily titled; 45,-. post free, each Inatrurnent
brar.l net with Mailed vaives.-Tomlins. 127.
Bruckley Rise. Porest Hill. S E.23

COMPONENTS -SURPLUS ANO
bECON1311AnD

VALVES. new and used. Iwo, 1,6 each: all
guaranteed. all types component., cheaP

radio, te:evislon books, lilts free.- Hamilton
Radio, 237 Sediewombe Rd.. N., Retinas. Row
111, ICUOVAL aalet Due W early demolition of
es mating premises we shall abort!), be omen;
ror elOCILS 1111151 are reduced! 1f poseble

and select your bargain
FOR out many postal customers we Raw put
up special parcels. these corsets% of mynas.
LS worth Of new components for only 20/-+
5,- D.D. and conate of mentors. condensers.
relays. volume controls rwitches, coils. trans -forme, plugs and sockets and many other
useful parts: you must not miss sine of these
bargain parc 2D,' plua 3/. port and pocking.
-Walton, Wireless Storm, 46. 47, 48 end 49
Stafford St., Wolverhampton.
NOTE Out new addrese aUl be 15. Church
St. Wolverhampton. Staffs-
MAGSLIPS at low

3 in Receiver No.
prices fully guaraniteed0".

(AP 10161!. 50v.
50c,s. unused. each m tin. 35'.. pont VI;
Luse stocks o. then and other types -P. B.
Crawshay. 94. Plsmore Way, Letchworth.
Nets. Tr' 1651

RISAKINO hundreds of TVs for spares all111

roakea: LOPTa from 25:-. scan culls from
17/6: valves from 5/6, tested: also large stocks
of new TV components: send requirements for
Immediate quote and our new item -T CS..
Ltd.. 2d. Brockley Cross. S.E.4. TId. 5394.

10334

MEW GRAMOPHONE AND SOUND
EQUIPMENT

TAPL recorders. Fern graph,
vIgnIelactt

iCka.led64.al'ittrite Beene'. Truvos. Brad.
maUc. DuleiHartIng. Amplifiers and tuners.
Leek. Quad. R.C.A.. Dynatron arid Duits.

Awe,Resta. Lustraphone. Philips.
Awe, Grampian. etc. All tape and sceeai.ories
AWN service department and recording studio.
HMS; ;ratchet faeliitie avallahe.
LAMBDA Reoord Company. Ltd. 95. Lire.
pool Rd- Liver -90R, 23. Greet Cr,..by 4012.

(Nnvzoiox disc recording mechantsmst7or
v L.P. or standard operation from 30Ens.-
56gns.: oleo romp.ete tape -disc or direct chan-
nels from not I12gns.
DEMONSTRATIONS ran be arranged In ton.
don.-Por full details write to K T.E1 . Ltd..
"Conlon.' Park Pd., Brenton. N. Devon.
Callers by appointment only. l020

GLASGOW -Recorders bought, sold.
enenaed. camera. etc.. exchanged for

recorders, or Ms versa. -Victor Morns 406.
Argyle St.. Glasgow. C 3. (0001

CROWS RIO:41131ND BTI/D108
1949) -For the better east tape recorders

for industry research. music andprivterseu
Perrograph. Brenell. etc complete

recoa

aervice. music for Industs7Lteepe/dire.--31 gel
St. Eccles. Manchester. Locle 1624 Studio
Director. Thurlow Smith. A.R.M.(1.14. (0122

GRAMOPHONE AND SOUND EQUIPMENT -
SURPLUS AND SECONDHAND

Dur.2.-1.= lOg3.`13V1"2721
MMC eerier M Bet complete. ristaP1115erl £60.
lJ 4, Denmark London. W.C.2. Tem. 669.

18947

e PEC1AL pqrchasei-1.800ft AgfaWolfen L
u.d tape on 71n spoola. only 1.200It 7In
Ferrotape. 26 6. p p. 1/6: send for com-
plete list of tape burgers lineman; American
Mello talse, BASF. etc.) and list of new and
second -head tape recorders. -E. C G Blowier

Co..112. Tottenham Court Rd . London. W I
10020.

FOR

SALE AND WANTED

ADVERTISEMENT FORM

TURN TO

PAGE No. 189
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P. HARRIS
ORGANFORD - DORSIT

mersoORM 66061

TAPE RECORDING. ETC.
D ENDIZVOUS RECORDS offer comprehen-
Alb sive 78/LP tape to disc recording facilities.
-Leaflet from 19. Blackfriars EL. Man-
chester. S. 18829

APE to disc recording: Microgroove LP from
27/8. 78 r.p.m. from 11/, also OS r PAL;

48 -hour service; s.a.e for comprehensive lesset
A. D. Marsh. " Omar Sound

Little Place. Moss Delph Aughtona.gtce::.
Murk. Lancs. Aughlon Green 3102. (13931

TAP/ODISCiTAPE transfer editing. coating
If quality and durability matter reopmlaGy

with LPI from your precious tapes). consult
Britain's oldest transfer service; every new
tape moorder Is eupplied with  2 -year acme*
guarantee. latest American, Belgian. (Iceman
tapes available at compeditive rates. -Sound
News Productions. 10. Clifford St.. London: W.I.
Reg. 2745. (0192

VALVE cartons by return at twin prima:
send 1/- for all samples and &

A., Bosmakers. 75a. Godwin 131.., Bradford I.

RICLAIMED valves. tested and perfect: ih0N17e2
etocks. modem and obsolete: all one price.
plus 6d postage each: delivery by return.

L.Lewelt 46, Woodford Ave , Genie Nil). Ilford
IONS

VALVES WANTED
NEW velvet wanted. any quantity. best rash

prke by return. --Stan 33. Spoon
Lane. West Bromwich. Sniffs. Tel. Wes 2.392

14547

ALL types of valves Britishor American.
transmitting and receiving: keenest cash

prices paid What have you to offer? -Write
or call Lowe Bros., 9a. Diana Place. Ruston
Rd.. W.W.I. Tel. Ruston 1635.7. 18494

WANTED. EXCHANGE. ITC.

o.2NOOPERSCOPE(8)
(infra -rat teleraeope(t)

wanted.--WrIte R. Sproul!, 23, Parkhill Rd.,
London. N.W.3. 18929
A PROMPT cashCloffer for your Surplus brand

new valves. speakers, components, test
Instruments, et0.-R H S.. 155. Swan Areade.
Bradford. 1. (01
N)vAwrzo. in typo of communicationsr?-

celvers and sat Nuipment.-Detalls to
R. T. 86 1. Service. Ashville Old Hall. Ashville
Rd., London, I II. Ley 4986.

UROIN menials orwanted. men or inatruct0tion163
books. data. etc.. on American or British

Army. Navy or Air PORI radio and electrical
Ge
eq

rrard 2509.
uipment. 93.

WANTED. good quality cointounleation1R6884
tape recorders. tat equipment, domestic

radios, record playen. amplifiers. selves. com-
ponents. etc. seteb 18 years. -Call. send or
'phone Ger. 4638, Miller's Radio. 38a, Newport
Court. Leicester Square. W.C.2 (85e3
PPROMPTcash for the purchase of surplus

stocks of televisions, taps recorders. radios,
amplifiers and domestic electrical appliances
of every description. substantial funds avail -
'Ole -Spears. IS. Nemo St.. Bhudehill. Man-
chester. Deansgate
Midland Bank. Ltd.

13 lines). Banker.

REPAIRS AND SERVICE
(0216

BOUL.T0/115 OF BRADFORD.

LOUDSPEAKER. pressure unit, and eskroperme
repairs. D C.B. cone assemblies mid field coil%
lb cartons, service and satiafution ausrante*1
-D. C. Boulton, 134. Thornton Pd.. Bio1ra11

ford. 1. Td. 22838.
MALYS transformers wound to any speeinee.

SIGE011ik";ewinds and complete overhauls. first.
workmanship: fully guaranteed

ELECTRIC Co., Ltd.. Potters Bldts
Oatf Nottingham. Est. 1917. Tel

undertake the manufacture of tr(0ans115.

Wgformers singly or In quantities to any
all work guaranteed for 12

=RAKE Rewind Service, Ltd.. 820e.
Harrow Rd . Londoo. N W.I0 Tel. Ladbroks
0314.

TRANSPORMXR8
to any specification.

Singles. ,,winds. small or large batches:
quick and efficient service. competitive prices.
estimates by return of post from:
MESSRS Newman & Son. I, Grove Crescent.
Swath Woodford. 1.18. (0330

PritrFORMER8 -Suppliers to B.B.C..
A. and leading radio manufacturer,.

or tong ru. prompt delivery. home and
e. rt. rewinds to all makes

BREST tTRANSTORSIZR8), Ltd.. Shirley.
Solihull. Warwicks. Tel. 861. 2483. (0126

SPEAKER repelro. cones fitted fields and
clock coils wound. guaranteed sattsfaction.

ProMpt service -L. 8 Repair Services, Pluckier,
Ashford. Kent. (1.1=3

MISCELLANEOUS

METALWORK. all types cabinets Massie.
racks. etc.. to your own specification

capacity vailable for small milling and cap-
stan work up to lin bar. MULTICORE SOLDERS LIMITED,PHILPOTr8 METALWORKS, Ltd.. Mummer I HEMEL HEMPSTEAD, HEATSIt.. Loughborough. [020(1

S NB11 SOLDER

Savhit for the small user

ow The popular Sire t Carton O now el
supplied In 3 spmiticatioto: 40
53 ft. of IS s.w.g. G. of 16
s.w.g. Of 20 ft. ot 14 11.W.f.
sf-, sack ensbiec0.

411

Comeau g ft. of IS s.w.g. 60 4c
alloy wound on a reel or, for

- soldering printed circuits, 40 lean(
33 5.10.5. 60'40 alloy Also wound
on a reel a/6 each (subirct e.;

1=ECII=11
Contains 3 ft. of 40 6o Ervin
Multicore 5 -Core S0Ider-eno.gh
or about 300 overage joints. The 
ow price ensures . quick turn- 
ver. AO.

Tape Solder Card

 A real tits'kad strider containing
cores of Enin Flux. Needs n.I soldering iron or extra nun.

 Sufficient solder for Inc average
 !onus. z/..

This efficient tool strips insulation. ..
curs wires cleanly and splits
plastic twin flex. It is adiustable 
to moat wire IttliklICSSea. 3/6 each
subject).

Recording enthusiasts can effect consider -
@hie tape economies with this splicer.
It makes the accurate Minting
of tape so simple and
quick that nary
scrap can be used.
ME each (sub)ect).
Sand stamped addressed envelope for fru
copy of fold., ' Arm to rdia Tape

Tee a/so muz77COref
adrerhcenreat on bad cover

I you have eve dIfficulry ott.sowny any
these ;was, they will be tent twit free.
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HANDBOOK
for listeners

IS 6 Postage 1/ -

by 0. L. Johansen

0 PRINTED CIRCUFFL Ey M. Moms. lb-
- - -

Postage I'..
 TRANSISTOR A.F. AMPLIFIERS. Si'

D. D. Jones and R. A. Hilbourno 11/s.
Postage li,

THE PRACTICAL HiFi HANDBOOK.
By G. I. King. 1.5l.. Postage 1,6.

SEMI -CONDUCTORS. By R. A Smith.
65/-. Postage 116.

TELE - COMMUNICATIONS PRIN-
CIPLES. (In M.K.S. Units), By R E.

Renton. 4.5i, Postage 1/-.
PRINCIPLES OF FREQUENCY MODU-

LATION By B. S. Cam,... 11Pi. Postage

T.V. FAULT FINDING a Data Pub.. 51-
Postage 64

VADE-MECUM. T.V. AND SPECIAL
TUBES. 1959 ad.by P. H. Brans. II)-.
Postage 116.

RADIO VALVE DATA 6th Ed.compiled
by " W.W." Si.. Postage 9d.

NEW 1960 CATALOGUE, I'-.

IRE MODERN BOOK Coe

BRITAIN'S LARGEST STOCKISTS
of British and American Technical Books

19-23 PRAED STREET,
LONDON, W.2.

Phone PADthntion 4185.
Open 6 cloys 94 p.m.

HIGH GRADE TEST
EQUIPMENT

LESLIE DIXON a CO. hove
pleasure In announcing that they
hove purchased the complete
stock of High Grade Test Equip-
ment from HATFIELD INSTRU-
MENTS LTD. All items hove
been rebuilt and calibrated In
the Hatfield Laboratories and
selection Is offered below :-

EQUIPMENT BY MARCONI
INSTRUMENTS LTD.

Q Meter, Type TEMG: SO Kc's to SO
Mc 's.

9 Meter. Type TF.1166A: IS MO to 110
Mc's.

Output Meter, Type TF.340; S roW. to S
watts.

Signal Gneratoe, Type TF.761B: 300
Mc's to 600 MG,.

Beat Frequency Oscillator. Type IF 195/
4: SO cis to ISO Kcjs. Complet with

attenuato. I ,.V to I volt Max.
output 1 watts into 50 ohms.

Universal Impedance Bridge. type
TF.3130.

Writ* for complete /1st, now reedy

LESLIE DIXON & CO.
114 Queenstown Road, Battersea,
London, S.W.8 MAC 1159

NEW 1960 EDITION I

\\'01ILD RADIO oreted, new. troproIll Plia)rcIM. to Or Offri
Inserts, ca. or lot at : landing lamp
for lot: mikes. e, 9,001 new,

motors, I. brand new, v, with geared
movement. 17,8 ea. or lot at 10, . moat lypeL
of ex-Oost optical equipment vIlable in
quantity: please state requirement. -H. W
Owlish. 465. Rayleigh Rd Hutton, Brentwood.

(0828

AGENCIES WANTED
THE SENTINEL BURGLAR ALARM Co Ltd ,

1 will be establishing an agency in the Man -
cheater area for both the installation and
maintenance of the wide range of burglar storm
equipment manufactured; established firms are
invited to apply for perticulars and only thane
firms that will be prepared to provide a day
and night maintenance service will besidered -For further details write The
Manager, Sentinel Burglar Alarm Co..
15.17. The Broadwm. London. I IS. 18924

MISCELLANEOUS
610 A.C. switchboard

iccidtuyertr.;

CAPACITY AVAILABLE
ELECTRONICS engineers to the industry

PriduotIon with 100% inspection.
RADIO -AIDS. Ltd.. 29. Market Street. Wat-
ford (159e81. Hers 10211
ELECTRONIC tagboards, wiring and assembly

Prototypes and small runs -Electro-Sound
Systeme 3. Wemourne Rd Weybourne. Fern -
harp. Surrey. 18922

ELECTRONIC assembly. coil winding and
machining. A I D. approved -Bel Sound

Products. Marlborough Yard. London. N 19
Tel. Arc. 5078. 10815

SITUATIONS VACANT
ENGINEERS: Career opportunities In U A.

ENGINEERS with experience in radar. sitnu
!Mora. trainers or communication. are Invited
to submit their resumes for consideration.
Company president Mil be in London in Mayto interview applicants. Please address: Presi-
dent. Tranodyne Corp . 43, Albertson Ave..
Albertson, New York. U.8 A. (8941
LOUIS NEWMARK Ltd.. have the following

varancres at their development laboratories
at New Addington. Croydon.
AN engineer or assistant engineer with H N C
or equism;ent. and experience Us the light
electrical. electronics. electro-mechanical or
or aircraft electrical nerds to work on the
development installation and flight test ofautomatic pliots for helicopters.
AN engineer or assistant engineer. with adegree or H N.0 In light electrical or mechani-
cal engineering and relevant experience. for
design and development work on small rsech
intans and electro-mechanical devices.
PENSION scheme. Apply In writing. giving
full particulars to Personnel Officer. Louts New-
mark. Ltd Prefect Works. Purley Way. Crov-
don. Surrey. (0333
CALKS Representative reqd foe IndustrIel
xr electronic firm situated In the West Riding
of Yorkshire -Apply Box 6900 (8934

PART-TIME electronic engineersfur L P disc
cutting. installation work. technical advis-

ing. wanted in London. -Box 6677. 10134
PART-TIME advertising and °Bice manager

required by London hi-fi dealers: age Ins
material. experience important. -.Boa 6676.

10133
EXPERIENCED radio and television engineer

required: good wages and position to plan
willing to lice in the country.-Oarlicks, Ltd .
Northallerton. York.. 18913
TUNIOR sound engineer required for installingJ and maintenance of 16com and 35mm
cinema sound and projection equipment. full
Particulars and salary required. -Box 6892.

18933
TELEVISION bench and Cele engineers re

gutted a, all times for vacancies in moat
parts of the British Isles permanent poisitIons
with highest salaries plus bonus for suitable
applicants. Sly -day seek -Box 1757. 10251

TANNOY PRODUCTS. Ltd . sound equipment
designers and erigureens. require prototype

wiremen; good all-round knowledge and pre-
vious experience essential Tannor Pro-
ducts. Ltd., Norwood Rd.. 8 I 77 (8946
D ADIO Servicing Dept. Manager required for
1w- Ceylon lo take charge of about 20 local tech-
nicians Voting angle man preferred. Good pay
and elk:mark-es -Write brief details previous
txperience: B. Rigold dr flergmarrn. Ltd. 34.
Old Broad St., London. IC 2. (8937

ELECTRONICS engineer required rot Iron On
aerial, amplifier and filter developeornt:

minimum quaitlications 11.5 C.. see be'ose 50.-
Applications. stating age. qualifictions experi-
ence and giving some indication of salary
expected. to the Secretary. Belling & Lee. Ltd .
Greet Cambridge Rd . Enfield. Middlesex,

(8942
RRADIOTeem:clans required by International

Sandia. Ltd . far overaess mirmas Perma-
nent and pensionable posts. Normally taxfree.
Inclusive salary in local currency varying with
location. and additional marriage and child
differentials. U K leave. free art pal ales and
insurance Kit allowance Qualified randidatea
to shorn re0.es sill be sent w nt to Personnel
Officer. 40. Park R.. W 1. 102(1

ausesefostf
MO Mk II Amplifier and

Control Unit £32.0.0.

The A.I0 Mk. II is established in the
topmost rank of high-fidelity mpli-
&re. Generous in design and flexible
in control it provides the Ideal basis
for a complete high-fidelity system.
The amplifier (L21 10 and Control
Unit (LIO 10 -) are available separately
and if a stereo system is required two
amplifiers should be used with our
PCU27 stereo pre -amplifier C26/10/-).

FM61 VHF TUNER 20 GNS.

A sensitive high-fidelity tuner, de-
signed to match the A.I0 Mk. H
Amplifier and Control Unit in size,
style and performance but which can
also be used with any amplifier, radio
receiver or tape recorder. The A.I0
Mk. II provides power supplies for the
FM6I, but a separate power pack
(L2 19 6) is available, if required.

RF 125T TUNER f29.14.4.
A reliable high performance tuner
with medium, long and three short
wavebands. High grain RF stage and
two IF stages. Coverage: 13-37.5
metres, 30-90, 85-250, 200-550 and
600-2,000.

Post skis coupon or era. for dent -tinny literature
or call at:our Holloway rhowroons for lull den.
ourrotton Open 94 weekday., 94 Sass.

NAME

ADDRESS

WMAT

ARMSTRONG wylageLyr,:10,1. CO. LTD.

Warlters Road. London, N.7
Teirphonr NORA 321.1
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SITUATIONS VACANT
ACCOMMODATION available In west country

seaside town lot additional radio, T V
service engineer.applicanta with T V
experience rill be considered. permanent. pro
gressrte position; superannuation scheme.-Box
rul9 i11960

GOLDEN opportunity for young men with
sound knowledge of tape recorders and

HIri to join new chain of spectalised macho
shops In London; must be first -clam salesman;
excellent scope; own staff notified -Defied.. In
confidence to Bat 6705. 1011
DOOTICS. Ltd., Birmingham. require et-
a% wrieneed radio service engineer with
specialised knowledge of Redionsobde. Nem

etc. W operate Moon* Radio Service. semi Par
int co nindsion -Witte in first Instance to
'-'s Iry litaner. Roan LW 90. Charlotte

Bit minehant 5. Indef.

A 11E,PHnt..V..fl,T.AnTwit'nEy
in rgliAerreictbninavrsagglyli

ir `.. In electronics and
t ,E o will be necessary and

;tie te e..101 will be a young man
kkosiiale of negolieUon al all levels, car
is ded

 Bit "1" 3 3201. to 3 APPLY. giving full details of ase and ea- 'PERMAISIT' or Copper pertenee. to The Managing Dire -tor, Messrs
EIN Amos tElectronles). Ltd.. Castle Mills. Surging-

 All voltage ranter 6'7v. ham. Bucks 181227
to 210-25120. rtRAUGHTINIEN. Positive opportunities for Prices Irons II 6. advancement east for keen Electronic Cir-

cuit and Mechankal Draughtsmen required to
Illustrated is the 25w. join team enraged on int-resting Hadar pro-
d lair, replaceable bit recta. Apply mith Mi.! details to: Personnel
modal with slety Officer. Deccd Radar. Ltd . 2. To:worth Rise.
shield. Burbiton. Surrey. (13936

'TECHNICIAN research assistant required to
British and Foreign I work with small medical research group
Patents. Registered Should have good electronic experience and be
designs. Suppliers to I able to make up and amid develop research

Salary according to experience.-N.M. and Foreign anirtraisal
G rrrrr relents. Agents rttsplicatIone and enquiries to Dr Ellthorn

'al Free Hoipital. Lawn Rd., N.W.S. IBIS:,

WIRELESS Technicians tall Home Office
TV wtreleu depots in Elygland and Wales. buti London,. salutes Li04 torte 211 to L715

to, age 28 or over) ruin. to C170 ouPoilunilles
to, utablishment and ore/motion. gond know-
ledge V H easenUal: ability to drive an asset

iiMce. Whitehall. B W I.
--Apply Director of Home

11;LECTRONIC wiring auldant.--Applicetion.
4.- are Invited from men experienced lit Unita
electronic equipment. able to wort (tom rovott
atagrems and preferably used to prototype
wort. S -day week. canteen. superannuation -
Neuf write. quoting Ref. 0.75. to Personnel
0Mcer Hilger & Watts, Ltd . 9Y, St. Pancras'
Way. 14 W.I. 1892S

0 VERBEAS Oil Explorstion Company with
cord -wide seismic panties otters permanent

career to electronic techniciana Work condos
In maintaining and operesin; eledronk record.
Ing equipment under field conditions. Live
generaily In camp. Qualification. H N C or
esiulvalent enwraps!, with practical experience
In electronics Maser amse every tan sears -
Bus No. 5829.

DliAl.,OFITIMEN.-11. XLtd.&sthCole. tit0331-
endon.Sea, ,have vacancisa In their

development and engineering draIng office for
draughtsmen with experience In design and
production drawing of radio. T.V.and elec-
tronic apparatus. and for drauchiamen sith
experience of pea tool design and tooling r
eutornatle screw machines for pasts in their
tool &sign section.-Write Personnel Manager

18928

TECHNICAL Assistant required for testing.
Installation and servicing *ore on X -rev

IltiOrarrenCe equipment, good knowledge of
Receiving numerous lett 'rs O praise mdern electronic techniques Including pulse

for Savage Ntassicore Trail formers :e"41;11,.da o near.: In ll K. and abroad and
has not made us self-satisfied, gratifying holdi current driving( licence -Please write.

though these letters arc. Even more a
ng

"lili Ltd.. 9r,
Personnel1.

_i_gTr

1893Zpleasing is the success of the countless N W.I.

projects all over the world to which we
have contributed with these well -
designed reliable instruments. Each
unit is the outcome of meticulous cart
at every stage of manufacture resulting
in transformers of quite regal perfor-
mance.
 Last Jarmar) / took delittry of one of .301.

3C674 train/a...erg which 1 inzorpormed
into a Withantion Amplifier wow £1.34. and
modified bv treble ponme feNtba.k On test
the redo. i.1 sr ivibeherable; d twiwoo o/
7 I KM Iran 6 cycle; to 60 kilo".!,, and a
14 watt output nir/1 0.15% isimetion POIJAITIVIC."
A. tr. tri.. Bradlord.

SAVAGE TRANSFORMERS LIMITED
NURSTEED ROAD, DEVIZES, WILTSHIRE

Telephone : Devises 932.

throughout the world.
Brochure No. 5.5 sent
free on request.

Sol. 1:99Prwtort and iwariatattviw,t

LIGHT SOLDERING DEVELOPMENTS LTD.

28 Sydenham Road. Croydon. Surrey

Hone Cit0i,loo 9599 Crams t trio. Croydoo

Crowned
with success

1775' AVAGE
V
ri

I
ITITZ"Alr

AIR Ministry requires examiner. (technical
ciao grade for aeronautical inspeallon

serum. Vacancies exist mainly In the electri-
cal arid radio trades but large number In
most technical trades %Ill arise during 1963

.N.N `"J"p u or C. h O. Inter sir Technlemn.
Cent:Mate or Mile dual Duties: Periodical
impaction and wavy/ of aircraft. accessories
and components. X T.. radio. electrical. HMIs
and ground equipment At HeMoir. radio
division only. calibration of test equipment.
I..yration: Vacuities Sr. liking to arise at ou-

r*. HeywoOd, Stafford. and
lowesta.Wiltshirt area. Scala and Hop-
e radio only. Opportunities w 11 Mice 1,07

setting  lout Orelltar. Sons* houses will
aiallable shortly at Henlose Aperolntrrionts
be uneetabliMed but are not untitled to be c!
short duration and orportunitim for permanent
appointments art likely to arise Salary on
wale 4623 to Ca50. min sae a end over sill
start at 4.227 oratro pect. of _promotion to
Senior Curnhore to gliWS and Chief
Examiner 41.006 to EI.220 -Appficetions and
further details ers MlOstry C.E.Y.Lon-
don. W.0 1.

at.
any ilapWmimt norm

WWI* City

Fiddler

,

71
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ARROIUT ROAD

El
TELSCORXE CUTSMert--"*. griektae.

--80,144111a4P4T4

INSTRUMENT
REPAIRS

DON'T WAIT. TAKE ADVANTAGE
OF OUR QUICK SERVICE, COMPETI-
TIVE PRICES AND GUARANTEED
REPAIRS.

We OPOC/OUNI in the repair and cerneerron
el the fallowing :
MULTIRANGE METERS.
AM P.V0 LT -WATTMETERS.
ELECTRONIC AND ALL ALLIED
MEASURING EQUIPMENT.
SPC. LABORATORY EQUIPMENT.

LEDON INSTRUMENTS LTD
N. Deptford High St.. London, S E

TIDEWAY 2439

YOU are Invited to apply for

G copy of our illustrated brochure
and price list which gives full
details of our wide range of

QUARTZ CRYSTAL UNITS
which are renowned for their

Accuracy & Reliability

THE QUARTZ CRYSTAL CO. LTD.

I
Q.C.C. Works. Iireptones
Wellington Crescent, MALden 0334 li 2968
New Midden. Surrey.

a
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AFTER SALES SERVICE

RADIO EXCHANGE COMPANY
W w

27 Hmpue Street. BEDFORD
Oosed 1 sable wise.,.. Totowa *masa 1a47

CLEAN AND SILENT

D.C. to A.C.
UP TO 100 WATTS

WITH THE NEW

FELGATE ELECTRONIC

INVERTER

NO MOVING PARTS
FREQUENCY CONTROL

Manufactured tv

RADIO MAILING LIMITED
SYUDLANO HALL,SILLIDLANO

LONDON, W.b.

SITUATIONS VACANT
TST engineers.-Applicalions are invited
from senior test engineers with previous

industrial experience of tasting radio cans-
munications. rweivers and transmitters.
muful applicant will be offered positions On
the company's permanent staff, starting
consInansursta qualincallona and experi-
ence. -Apply In writing. giving full details.
to Personnel Cancer. Reclaim, Ltd, Broornhill
Rd.. B.W

CIRCUIT Designers and Circuit Labour's,
Engineers required for deign and testing

of autosMitic tele6h.ne exchange materna and
other alaWat proNcts Candidates should have
and previous eaperienee of this work and pre
Iambi) have at leas an 0 H C or an inter-
mediate grouped C. de ft certifleate.
Knowledge of Cm...shake Swathing or totalisa-
tors would be an advantage. Clood salary paid
to aelected applicants. Pension adhtm. atter
IiIR1147irrirIOOg full details of quaillications and
experience to the Personnel Manager. Ericsson
Telephones Lim. fed. Beeston, Nottingham

10160quoting RM. DA I
RADIO engineer required for wort on str-trait and orkshop overnaule. Aircraft

maintenance enginier'a licence an advantage.
Good sorting conditions, generous holidays.stall superannuation and sick pay scheme.
Commencing wage bete ten C9, 17s8 and
L11:17rd depending on eaperience. Increasing
with *orrice to L13 d.6 for a 44 -hour week of
Sec days. -Application forms from Chief Clerk.
The College of Aeronautics. Craraleld, Werth -
WY. Bucks. 18959

AN Asantant Technical °Meer under 35 with
a degree or similar qualification In physics

or electrical engineering Is required Is Ma a
small research team developing moustke and
ultrasonic techniques for studying fast chemical
reactions: La neon Assiitanta with " A "
level in chemistry Andros ph)lics are reoul.4:
for the Mrs* proJect.-Write with details k.
Imperial Chemical Industries. Alma Research
Labors tortes. Personnel Ekr% 10e Section.
Welwyn. Netts tem
TNEVELOPSIENT Engineers Sr. InvitedL.0 apply for posither with team workingrkusg
rut new and long term navigation aysteme
applicants -preferably at degree or H N.C. stan-
dard. between the ages of 3A-38 should have
experience at light electro-mech servo system
Including tranolsturisal synchro-systems: Usecompany operates a superannuation and lifeassurance afters* and will pee an ttractles
salary for this met which Ls a Marl appoint-
ment Please apply- The Personnel °Meer.
The Decca Navigator Company. Ltd., 217. Bur -
Beaton Rd., New Malden. Surrey.
TELEVISION development -Senior and junior

vacancies exist In the Ralidusion organises
tion for engineers with experience Of television
receiver design IP"r the senior PC1324, wide
experience would be accepted In lieu of academic
qualifications. The sorb of the department is
varied and covers the design of high-grade
r110111torl and ipecialirsed wired television re-ceivers. In addition to conventional receivers. -
Apply, giving personal details, and salary re.(linnet to' Clue( Development Engineer. itediudr"urslon tdL.. Pullers Way. Chessinctun.
Surrey. 18321

ELECTRONICS engineer -Taco Electronica.
Ltd Southend -on -Po.. Resew. hare vacan-

cite for electronics engineers, rased at rinular-
end. for Installation and ter v ice : , :Sutler work is In connection Isiah 'nucleonic sivrecus, nue.ennic
usent and general nucleonic inatrqr.,. .
permanent rolls's'. posts In .anctuu.atIon: retro irernents, good I..
elarlIonIcs background. preferable
electronics (sort -finding experience. ycoin mend I rate v"lh ability.- Please write.sf nine lie. pi:aline-salons and experience. toPersonae : tanager.

MINISTRY ed AvatIon require electricalk8
engineers 1 Aaalitant Signa.s Olen./ foraviation lalecoanasunkallons and electron lenavigational aids Min at. 23. 1st or 2ndCalai degree in physics or engineering. orAhl 1 E.Z. or A.P.E2 Ae.8 (candidates withParts 1. II & III of A ICI E le or Parts IanII of A.F.R At 8 or eclair , or of veryhigh proleaMonal attainment without thesegoals. considered). Saar, L690 cage 23, to01.135 lane 3.0 max. 11.500 Slightly loweroutride Lordon and for women. Promotion

OtTalcrly4.
Further

of drg;141'dand leg=Righter (Ks. 26. King Street. London. 8 W I.
quoting 554:9A

(A, Experimental 011icers le) Assts1C"tant
T Expertrnenial perisionabie postsfair men and women In rnatheinatim. physIca,

meteorology. chemistry metallurgy. blecatical
.:ences. engineering. miscellaneous (geology.:livery and technical information services,;

candidates must. on Si 12/60. be at least 26
ar.cl normally under Si for (a), and at least
18 and normally under 28 for 101: qualifications
shoW61 normaav include H.S.C. or 0.0 E.. or
equivalent. or H N.C. or University degree;
provisionsl admission taking examinations
In 1900; men's salary scale (London, la
CL 0:.233: ibi L357/10, (at lo L7I0426 or oven rising to L.360; wornoti'm os-
pects; further education facilities -Write Civil
Service Commission. 17. North Medley St ,
Lo94.99ndon, W.I for appletalon form. quoting6.'60 1(909

THE CELESTION FULL WIDTH
STEREOPHONIC LOUDSPEAKER

SYSTEM by STAMFORD

The Oasis sea the isdnesse reaseletely ate& 1st is
Mors CV11,01vo eligairaii.. DIIIIONOTILATZU
m wee 10w1W1. Prim 34 sm. a DRLD. awn*
.01 IC yaywie,la d 4113 minters. La. 411a. 17ila
fala. Bak. r paw 17 I.., ranks .11126.
Sibieblog mala.t 1. 441 PL.. 16,166 Al wain c1
nears aulta asel tau

LAtarlilLal
fads Pia Hos Pardus*

AXPL1711tal f a d Nee. la Mils.

11;:a'TlI'"
171 18pp

0 148 2412
TESSO

Amstar IPA If 29 8 0 68 6

t.aretiwli :11 161 2 2 la
TEEM

nlu

Ansalresaamille 29 tl

17 (I
17 0

asmglamellisn 14 7

Aaiun WO 13 9
Setae Mr g 7

Type

1010ESgin MEN ..
1

12
Orianeamar
named INS ..

:.

Gamed Mi
Laws II IMMO

0
0

I

871- kr:
87/-

/N-
BS -

3.10
25.

11 5

C
Ell

Snot  oar
 ay... sad Illoneanua &aria

wit ISPICIALIZI1 a amor.lilaa sad arias{ ass
44111rialirat aseenelly atallable. /1771710
Otago& na.KuweTIATIONII AT OVA

WitTISOLTH t miner Ronal

A STIIIITAIMAIII CABINET with a 410er.. Isaviag barn
a LAM 141.11.V.N. VICIAMIC LS made I.. in..
mar lx 4.7

GP67
in wail. is lover CRAM. Awinirins
11511. Vas IIIPLAKalin and latenR110. From no,10I-
nr ay.a ruranso4.14r71 Ule

norm YAW le sluee revived. Whom Ital.
LaBarge mesial la Oat. Waimea sae Saimaa!

Write Mr ear elesentoi esislegwe se Met ear RElilellyIbm i
SOMAS Weeneala Tenme. .1 Malay usd.LOMOT.ToNbmin EEO NM

Illanrearaa lard. &tardy. 9.110 la LSO
las milt Welneaday. 7 jun.

lanarsvo' ha. tantsinerl Mau. maim. to IS.
Ode.. lisalse. wag ewe two tummies

A. L. STANFORD LTD. (DEPT. W4.)



186 Woman "Imam Mack 1960

ODDIE FASTENERS

THE FASTENER WITH ENDLESS
APPLICATIONS - SIMPLE - POSITIVE
SELF-LOCKING. MADE IN A
VARIETY OF TYPES AND SIZES.
SPECIAL FASTENERS TO SUIT
CUSTOMERS' REQUIREMENTS.
WIDELY USED IN THE RADIO
INDUSTRY.

0lurtreted brochure and other information
rill gledlr be sent en request.

DEPT W W 

Oddie, Bradbury & Cull Ltd ..Southampton

Tel.: 55883 Cab:el las(ene(t Saul ha mot or

A.
LOUDSPEAKER

ENCLOSURES

AND
AMPLIFIER CONSOLE CABINETS

A. DAVIES & CO. (Cabinet Makers)
3 PARKHILL PLACE loll Parkhill Road),
LONOON, N.W.3. GULLIVER 3715
Few minutest walk Belsiae Park Underground

RACKS & PANELS
All tyoes. open and enclosed. to
G.P.O. or customer's specification.

SOUND SALES LTD.
Works II Laboratories:

West . Farnham, Surrey
Farnham 6461

OFFICIAL AVO
REPAIR

SERVICE
All repairs
guaranteed
12 months.QUICK
SERVICE.
Our Staff Is
fully trained
by AVO

LTD. Final tests and calibration
carried out on AVO test equip-
ment. Repairs sealed with the AVO
seal-the mark of Perfection.

FARNELL INSTRUMENTS Lra
York Road, Wetherby

Telephone: Wetherby 2490

S ITUATIONS VACANT
DATINT Kummer) and Patent Oaken;
a pensionable poets for men or 50050for
work on to mansinsuon of patent egslicatkaas;
age at least 21 and undez 21) for aaarninersi,itla leas an lor regular forces eervice and
()scrams civi; Service. quallncatsons Donnell,
Brat or second cam lionours degree In physics.
cnemtstry engineering or matnetnatice. or
equivalent attainment. or Prof esaional quail.
Oration. e s.. A.M.I.O.E.
A.ALI E.E . A R.I.C., LoodoD salos7 men/
L655 -L1.410, 60; violation for marling pay above
minimam, promotion prospetia.-w rite Civil
Memos Commission. It, North Asdley et .

London. tv.1, for appiication form. quotir.si
e1/128/60. mid staling date of birth. 1.1940

SENIOR
ecienune Oman(a):erdtritinC

Linkers ill; pensionable met for men or
women in all major scientific news, inch=
plosIca. thenitatry, biology. meko
mathematics; age limits: (a/ V hate% and
under 31, to) at least 21 and under 29, eaten.
stay for regular forma service arid (aerial

Sernoe. quallniations: normally Oral or
second class honour. degree In science, maths.
rrustlea Or engineering. Or equivalent attain-
ment: additioruMiy for (a) at least 3 years'
relevant its.. pot-gradlale/ experience;
L.,ndon salaries (men): L1,233-61.460. Ill
S.,..,,t,L1.150. provision for starting pay above
loinlynom: prOlnOtiOn U. -Willa Civil
bet/Ilea COrnallaalOn, 17, North Audis" St..
London. W.1 for appleallon form. quoting lin
6,53, oU. 8/52./w. Lasso

A MENSTANTS (Sclentlec); pengionable postsA fur Caen or women at least 171a and
ocalsl.s Under 26 on 1/1/60 alto appropriate

educational or technical qualifications por-
mal.y C. C.E. with path at "0" or ' A "
I.vel In I dIstlnct subjects liscludIng English
language and a scientific or mathematical aub-
lett. or 0.11.C. or equivalent quallficatioto) and
al least 2 lean' experlence in either-
enerieering or physical airlences or (II) chem-
istry blo-chennstrg or enecallarg7. or _flip
biological Seance.. or (IV) geology. inelooro1011.
Or skilled sort In laboratory emits such as
4:ass-Nosing; starting salary (men. London)
front L347t 17%) to L550 (st 25 or oven:
blaatrninn (Longon/ L715; promotion prospects:
Sdar week eencrelly.-Writ Civil Service
Crstuntasion. 17. North Addle, St.. London,
W.1 for lapplIcalloo form. quoting 5,59/10.

18951

EFFECTORS of Mice Ore& 11 (Mint? re.
lf
ProUlrsd

by
tIon. prospectst of permanentNa and

employment. for one tour of 2 to
3  years In the not Inatance; commencing
Wary according to age and exponent* In
male rising to L1,218 a year; uniform
allowance of LI8 a year in addition to an

outnt grant of L50: free passages; liberal
leave on full salary'. candidates, t. refergil
under 31.1 years of age and single. of
education and physique. not leas than 51t Tin
In height. of normal vision without Manses.
must have sound knowledge of 11 P. and V N P.
fixed and mobile eimplex and duMaz tadlo
telephone systems and low -power setrultelet-
Dicity chargers and alternators; knowledge of
morse and ability to Instruct trainer on radio
sub:eels an aisantage.-Write to the Croan
Amnia. 4, Millbank, London. 8.W.1. State
age. name In block left* full mislIflentkna
and experience and quote 5080I1WP.

(F926

S ITUATIONS WANTED
RADIO and radar technician. aged 26. single.

with seven years experience. ciders himself
for  post In any country or colony. -Box 7081.

(8943
TECHNICAL TRAINING

V HAAN Radio and Electronics the New Prat.
A-, Mal Way! Very latest system of experi-
menting with and building radio apparatus-
" as you Into "-Pree brchure from Dept.
W W.10. Radleatructor.

46,
Market Place.

Heading. Berke 10241

CITT a 131211 -INS (electrical. fie on ' ISO
Pass -No Poe terms. over 95% successes.

-For details of modern morass In all brenchas
or electrical engineering, applied electronics.
autonotlon, eta. send for our 148 -pegs Nand.
book -free and poet free-B.LE T (Dept
MA). 29. Wright's Lane. London. W.B. 10017

TUITION
COL L -TIME coursee for I' Y.O. CentrIceles.

COL 1., Telecommunications and Radar
Maintenance Certlfcates -Information from
College of Tochnologl. Hun. 10111

WIRELESS --See the World as a radio ofBcer
In the Merchant Navy: abort training

period, low fees. scholarships. etc., available.
Warding and day students' stamp for prosom-
tua.-Pnrelesa College 0011ryis Rae. tome
AA IL Exandnationt miler to pass by I.C.IL

home study'_ reetbcda. A.11.11rit.1 R.... C ds
0. Telco:ma. Radio and TV ServkIng, ett.-
Write for free Promentas. International Corree
pondence Schools Ltd., Intertext Hume. Part-
ials Rd. (Dept. 442A), London. 11.W.11. (0033
"HOW and Why" of fkilto and Ifiettronica

e easy by a new. no-mathe. Practical
ILV.;_postal InstruCUOrts bated On balite Of eel -

Ls and eoulpenent building carried out
at New Courses brine enloyment as well
as lgoowledge oi this fascinating subject. -Prise
brtehure from Dept W.W.12 Radlontructor. le,
Market Place, Reeding necks. (0.9A0

COPPER WIRE
ENAMELLED, TINNED, LITZ.
COTTON AND SILK COVERED

RESISTANCE WIRES
EUREKA -CON STANTAN

Most Gauges Available

NICKEL -CHROME MANGAN IN
SMALL ORDERS PROMPTLY DESPATCHED

B.A. SCREWS, NUTS. WASHERS.
soldering tags, yelets and rivets,
EBONITE and BAKEL1TF PANELS

TUFNOL ROD, PAROLIN TYPE COIL
FORMERS AND TL/BES, ALL DIAMETERS

SEND STAMP FOR UST TRADE SUPPLIED

POST RADIO SUPPLIES
33 Bourne Gardens, London, E.4

Phone. CLItaold 4688

FERROGRAPN RECORDERS
Tandberg Stereo. Harting, etc.

Personal Recordings
Tape to Tap,,Disc Service

GRIFFITHS HANSEN (Recordings) LW
24. 15 Foley Strt, London, WI

Mu s urn1771

TRANSFORMERS
Since 1131 all types. single 31.41
phs, 6w to 11 KVA, over 1,000.000
during the war. UL Output Trans.
formers.
SOUND SALES LTD.

Work, a Laboratories:
Wert Street. Farnham, Surrey

Farnham 6461

WORLD RADIO
HANDBOOK 1960 15/6

by Hint Johansen. Pottage IS-.
Amateur Radio Call Seek INS by

R.S.G.B. Postage 4d.
Stereo Handbook. by Brlue. Pos-

tage 1/- 10 4
The A-PLR.1- Radio Amateurs'

Handbook 1940. Portage I/3 31,6
T.V. Engineers' Pocket Reek. by

Hawker. Postage Bd. 12/6
Mallard Circuits for Audio Anew

platters. Postage 104. Eit
Model Radio Control, by Saffeed

Postage I/. 211 -
Oscilloscope Tedsnimme. by Haas

Postage 1/- 231 -
All -in -One Tape Recorder look

by Lloyd. Portage 10d. 1246
The OnIllotessOe look, by Bradley.

Postage 64. St -
How to Get de ben Out of your

Tape Recorder, by Guy. Pos-
tage 80. 014

SegInners'OuleeleaRedle.lryCernns
Portage IN 7/6

UNIVERSAL BOOK CO.
11 LITTLE NEWPORT STREET

LONDON. W.C.2 (Whining Usk Steven
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1

3,000v. INSULATION TEITZR11
Output voltage 0-.
5.000 v. A.C. or D.C.
continuously variable
from zero.
Output Current S mi1l6
amp. max. for D.C. 10
milliamp. max. for A.C.
Voltage indicator meter
for both A.C. and D.C.
Yokes* reading drops
to zero and Magic Eye

6.40C. liansetios Teeters closes
Voltage indication by Magic Eye.
Power supply 200-230 A.C.
Dimensions 18 x 18 x 131n. Weight )01b.
Made for (lash testing and for the measurement
of the breakdown voltage of electrical com-
ponents and insulation. A. spring -loaded switch
is fitted in that test prod which keeps the 2001
250 v. supply switched off. Original cost 05
Our price brand new in fitted transit case f.24

LIMITED QUANTITY ONLY
Tape Recorder or Gram Unit cues size I6in.
a IBS in.  14f in. Walnut 3.5/.. each, carriage 5/-.
Electric Motors. 140 y. Ph. I. 600 M.P.
960 R.P.M. L3f5f-. Post 101, 115 e. 1/6 N.P. 3.000
K.P.H. L3/10./.. post. 10/..
Condensers. Electrolytic 32-32sug 390 v. Vita.
3/, poet Ed..
Rectifier Unita. 140 v. A.C. In 1001120 v. D.C.
out at 2.5A Et post. 20/..
Transformers. 210/1.50 v. In. 275-0-275 v. 50
mA 6.1 CT. 3 A. out 17/11. 210(239 In. 300.0-300 v.
123MA 6.3 CT 2A. 6.3 CT. 2.5A 5 v. 2A. out 32/4
220t740 v in. 1500-150 v. 2.50PIA 4 v. 6.34A.
4 v. 6.3 v. 4 A. 4 v. 43 v. BA. 4 v. 6.3 v. 3.5A 3116.
Postage 3/- in theft on all.
Pots 10K. 10k Wire. 2.5K lm. 13K Lin and Log.
.05/.25M 3/- each, post. 6d. Tygsn Fret 2ir sq. 11
Traneforname Step Down.
200:250 v. in 30 v. 100 watt out 17/6, post. 1/-.
2001150 y. in 110 v. 100 was out 17/6. post. lb.
200,130 r. in 110 r. 3.04 amps. out 14110:-. post. S/.

HARR!NOAY SUPPLISS
345 HORNSEY ROAD. N II ARC 4107

BAND 3 T.V. CONVERTERS
LAST FEW HUNDRED AT THE
LOW PRICE OF ONLY

63 - post paid

With 12 months' guarantee (B.V.A.
valves, 3 months' guarantee). For
all I.T.A. stations and all sets
except Philips.
Fully wired, aligned and ready for
use. With power pack, knobs,
aerial switching, metal rectifier and
2 Valve* ECC81. Direct switching
from B.B.C. to I.T.A. Fine tuning
on front. No drift. State B.B.C.

With metal cabinet as illustrated.
Stove enamel grey hammer finish.

Aerial Splitter, 11;- (p. & p. 1(-).
Band 111 Aerials. Carr. Paid
3 -element, 27'-; 5 -element, 35/-;
0-efernent, 53/-. For Matt clipping.
Low -loss Co -axial, Sd. yard.

GLADSTONE RAMO
58A, HIGH ST., CAMBERLEY,

SURREY

TUITION
V. and Radio-A.11BM I R 6.. City and

AOu11dw R.T.L.B. Cert.. etc.. on "No Pain-No re." terms over 95% successes -For
details of exams. and home training courser
iincludIng pewees! apparatus) In all branches
Of radio. T.V an^ electronics. write for 148 -
page Handbook -tree -13 I ET. (Dept 397A).
29, Weenie Lane. London. W.B. 10016

AM.I.Siech.E. A.M BM I.R.S., City &
Guilds. O C.R. etc.. bring high pew and

security; " No Pa: -No Fee " terms: over 9576
W IC(' nee. -Per details of mains and courses
In all branches of engineering, building elec-
tronics, etc. rie for 1413.page Handbook-fres-B.I.Lt. (Den. 38781. 29. WrIhill

W.B.Lane.London.

IT EARNAB-TOI7-8131I.D towns In elt
ILA radio, electronic and electrical theory with
practical training building  4 -valve TRIP and
5.velve superhet radio receiver: Signal Genera-
tor and high -qualsty Mulutester.-Write for
PREZ book. ternetional Correspondence
Schools. Interwy House. Parkrate Road
(Dept 4421 London B W II. 10358

INCORPORATED Practical Radio Engineers
home study courses of red)* and T.V.

engineering are recoonised by the trade as out-
standing and airhoritallve: moderate fees to
 limited number of student, only: syllabus of
instructional text Le tree; the Practiral Radio
E ngineer Journal. sample only 2'-; 6.000 align.
mint peaks for superhets. 5.9: membership
and entry conditions booklet 1:- ICI post tree,
from the Secretary. 1.1' RIC . 20. PaIrnels1Rd.. London. N.B.1008.13

BOOKS. INSTRUCTIONI, ETC.
CATALOCIVE No la Government surplus

and model radio control. over 500 illustra-
ted Items. 2- (refunded on purchase).
-Arthur 8111. Radio Control Ltd 93 (CI
North Rd.. Brighton. 10191

I22 00 KB for C. and 0. exams.: Telmom
La Principles. A. and B. 0'6; Telecoms. (Inin
epleal. 1 and 2 10 8; Maths. for 'Tab.. 1, 7.-:
Meths. for Tei . 2. all poet fret.-Mddi-
t ord. 384. Tilehurat Rd.. Reading. Berks. 18652

.,RALTZ.T,
ber I.R.E. tUB A ). (Aust./, a com
Mehemet.* reference book, the work of 10
authors and 23 collaboraUng engineers, contain-
ing a vast 1114301.011 of data In a readily acceasible
form: the book Ls Intended especially tor those
Interested In the Orton and application of radio
receives or audio ampliflem Telectslon. radio
transmission and Industrial electronics have
Mn excluded In order to Mot the work to 
re aft, ; SO:- net from all booksellers
Be post 32/3 from Iliffe 4 Sons Ltd., Dorset
House. Stamford 81, 8 £.1.

11/1RELE8S Servicing Manual.' By W. T.
VT Cocking. ft 111E. This, the ninth

edition of a standard wort. which has come to
se recognised as a reliable and comprehensive
guide for amateur and profess:ono' alike, has
been thoroughly revised and set In larger
and handler format. Essential testing appara-
tusLs described and logical methods of deducing
and remedying detects are eat:le:nod. A con -
Wetly new chapter on the servicing of fre-
quency modulated V.H.P. receivers has been
added: 17,8 loom all booksellers. By post18'9 from DM* 4 Sons Ltd . Dorset House.Stamford St . Lyndon. 8.E.1.

"
Le

este Mathematics for Radio end Elec.troaca." By P M. Colebrook. B.Sc..
13.1.C.A C.0 I. Reviled and enlarged by J. H.
Head. M.A. (Cantab.,. Presents In readableform  complete course :n balk anathematise
from engineering studente of all kin& and
leads on to the more advanced branches of
mathematics of increasing Importance to radio
engineer*. In this edition the chapter cover-
ing the application of asethenatica to redio
has been revised and enlarged. while new aub-
sects covered Include Etshilty. Linear Differ-
e ntial Equations. Elementary Statistics, Short
Cuts to Numerical Calculations and an Intro-
duction to Matrices. Will be invaluable to
those requiring  refresher course as well as
to those without previous knowledge of the
subject, 17/6 net from Imagine booksellers.
By prat 1806 from Blue & Bona Ltd.. Dorset
House, Samford Bt., 8 E 1.

"TELEVISION Engineering reindeer( and
is Practice. Vol. III. Waveform Oeneration.

Br fi W. Ames. B.& (Hons.,. A.Y.I.E.E.. and
D. C. Iltritinshaw. M.A., M.I.E.E. The
third volume of a comprehensive work on the
fundarrientels of tentegon theory and mec-
um written primarily for the instruction of
BBC. engineering staff. The volume gives the
application In telencon and sinusoidal. rectan
guise. sasecoth and Pane:011e eases and Shows
the mathematical relationship between them.
The mein body of the text La devoted to the
fundamental prim-fp:es of the circuLs com-
monly used to generate such Erna's, the treat-
ment being tersely descriptive In nature end
thereforethereforelets mathematical than that of the
previous volumeprehensive.The work lasurvey Intended to
Provide a com modern
telovillon principles and prectice,of 50/- net
from leading booksellers. Br post 311- from
MB* & Bons Ltd.. Dorset Home. Stamford
St. London. 8 E.I.

TRANSISTOR

AUDIO AMPLIFIERS

250 mw Class B push-pull using
GET114 transistors, op-
erating from a 6V supply.
Class B single -ended push-
pull (Transformerless)
using GET114 transistors,
operatingfroma9Vsupply.

500 mw %l
1 4

push-pullrs using
transisto op-

erating from a 617 supply.
Class B single -ended push-
pull less)
using(transformerGET114 transistors.
operatingfroma9Vsupply.

1 W
Class B push-pull using
OET114 transistors, op-
erating from a 6V supply.
Class B single -ended push-
pull (transformerless)
using GET114 transistors,
operating from a 121/
supply,

2W

3

Class B push-pull using
GET116 transistors, op-
erating from a 1217 supply.

Class B single -ended push-
pull (transformerless)
using GET115 transistors
(mounted on 3x3' fins)
operating from a 12V
supply.

These are a Relection from
the range of audio ampli-
fier circuits using
transistors. For details of
any of these circuits or in-
formation on the wide
range of G.E.C. tra
tors, please write to:nsis-

G.E.C. SEMICONDUCTOR DIVISION,

School Street. Hezel Grove,

STOCKPORT, CHESHIRE.
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A. J. THOMPSON
"IDLING LODGE," CODIGOTE, HERTS.

Phone Codiante 247

EDDYSTONE RECEIVERS

Full range of COOYSTONE short wave compo-
nents in stock and immediate or early delivery
on all receivers. We also stock and dernon-
stret KW ELECTRONICS tranunkters,
Mosley beams, High and Low pass filters,
Warden mod. traniformers Full details on
rig nay Export orders Our Specoaliiy.

NONE RADIO OF MITCHAM
Dept. W, IS7 London Road, Mitcham,
I u . MIT nil

BOOKS. INSTRUCTIONS. ITO.
"*TILZVISION Zaplaleed." B. W. Z. &filler.

J. M.A. iCairabi. Minn I.R.S. Revised by
E. A. W. 8preadbury. sunnt.t.R.e. The Mirth
edition of a book which esaUtolle a knowledge
of the ordUlary sound swearer, but no pre-
 lout knowledge of te1OVISIOn clreolts. It
a non-a:ethernet:eel, written In simple language
and romprehensivel/ DIUMPAMO by man/ dler
llama and s. It will prove 01 freet
auntance to all st n of television. to TOMO
Ioniaenglilevre who Wish to embark

utelevision work and want to undentandC
principles and circuits tnionived, and to know-
ledgeable owners of television receivers who
would like to understand the working of their
set. 1226 net (men all bookiellers. By port
IS'S from Illffe & Bona Ltd.. Dorset House.
Stamford 81 London, 8.5.I.

T.V. SERVICE ENGINEER REQUIRED FOR
WORK IN LAGOS (Nigeria)

A skilled television service engineer is
required for work in Lagos. The work
consists mainly in servicing television
receivers and supervising installations.
Preference will be given to holders of
the R.T.E.B. Servicing Certificate.
Please apply to Box No. 7151, c/o
Wireless World.

54 GNS.-"17"

A full specification I7in. Tele-
vision Receiver to Spencer -
West standards now available
at your Dealers. Remarkable
performance and priced at 54
Gns. only, complete

Pee trope, *poly re. -

SPENCER -WEST LTD.
Quay Weeks Gnat Yarmouth, Weill
'Phone: 4908
Grants: Spencer -West. Grew Yarrnouth

LYONS RADIO LTD.
MAT /7/14IIINCY OSCILLATORL Tees Imam
arm bir ManiaraM nor resbrawiry tarsal

hem DIMLY& WMFrilisit=mil osealiM. OMpal
NM age alim assolleved le  eins mop . esil

Men mom. Orbs& from leiNlf&L et
A.O. mars Io emillalso mrsit working seder:
RUM GMT 11111 . mambo IONS
TRNIWOIWINS IIAINIABIL Type I A. Pit. Sen.
LILT. See. Werenen. m 1/1110/443 iii4411181143

1145. se LI sod x IN. el 25. Le Owl. se
=loon arra aoro. Tren W. PTI
1M/9N. 110 Wen4 v.. as les. Mrs BA Gen.
se aim. ?Leg ONLY 17,* PIM SillfripoVe
Pis- mon,s. so r5... Wawe. el U. 4. &
6. L lo. 13. Ie. SW. amoserbee
titvv1/ 413004. No. PRIM 061 MG, Pen W.
ACCUMULATORS. h. *BAAL In meal mar 111 +.

 :tn. Cl. 00.. Yaw mg ward.
OMIT rerrbli
MODULATION DinsiATOIS. (Me. Oen.). Tale Is s
buhiry meowed ter est oleapint lelliMIXM

b
art el

molehills& .5 Opals rews 11.4 Se 6.1112afe. awed
Ainalles oda ere Ili x 71 x MM. Paws

.5th S MM wileremmosien twiA. new
reclaim rave eta. 15 mile drag arm s as
e asolhal - ITT  eir Mir VII,e rellairs al se
3143143034114 LOW PVC, MILT 351- Poet 715.
IgULITILUnn am= 37 Tsylere.10.00a Per ml.
Moran A.C. 334 DC. 01114 dad w"r.11 weici vwlet
sew up to 10 nwueseui. wit railroad. YMCA ITO.
pax 4 LA E Illastrual

3 DOLDISAWK ROAD. (D19& ROMA
IINEPNER132 WPM, LONDON, W.11

Telephone : Shepherd's Bush 1 729

REPANCO MINI -3
A new local station pocket transistor

Radio

 Size 51n. x 34in. x Illn.
 Long and Medium Waves.
 Dual Ferrite Aerials.
 Loudspeaker reception.
 Regenerative RF Reflex Circuit.
Send Now! I/6d. (post free) for
easy wiring plans, instructions and
price list.
Mail Order and Trade:

RADIO EXPERIMENTAL
PRODUCTS LTD.,

33 Much Park St., COVENTRY
Tel.: 62572

Wholesale Enquiries and Export:
REPANCO LTD.,

O'Brien's Buildings, 203-269,
Foleshill Rd., COVENTRY.

Tel.: 40594

LOCKWOOD
ENCLOSURES

Used by even Broadcasting &
Television Authority in theBritish Isles and Elr
for High Quality Monitoring

LOCKWOOD & CO. (Weildweekera) LTD.
LOWLANDS ROAD NARROW, MIDDX.

TELETRON
TAPEJAK

The Ors, Transis-
torized Radio Tuner.
&Weil Ir dirsigned oo r
use with Tape R..
corder,.
* High Sensitivity.
* Twin tuned cir-

cuits.
Pre -wiling 'or
MW. Programmes

* Fixed tuned Ion
ISOM.

Price LS T 0

THE TELETHON
00. LTD.

11211. Station Rd..
London, E.4.

Sit. MM.

RADIO & ELECTRONIC

ENGINEERS ...
11111 lull The MORSE CODE Is still, and

always willhe, the brie Code for
individual Signalling, whether on
visual or ItICCOMMU01C411011
So add this simple and interesting sub-
:rct to your qualifications. Apart from
the pleasure derived from this extra
knowledge, It counts for much when a
step up the ladder is under considera-
tion. Write for the CANDLER BOOK
OF FACTS and e for yourself how
fouinanng the Candler pnefleod
rituating du Moro, Code mill prove.

CANDLER SYSTEM CO.
MINIM ABINGDON RD., LONDON, WA
Candler Syerene Co.. Dacw, Colorado U.S.A.

I

I
4
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DAMAGED METER?
Hare it reps, cd by Cheers

Re !uce cc rbeatil by having your damAted
Electrical Mounting Instruments repaired
by L. Glaser & Co. Ltd.

w. swealise Y us
maw of Voltmeters.
mpasy el MI types lea

sniem1114(11 AMM. NIetoem.
meters, laulUrealte Teel
111Ams. IMeune.l Tam-
meanesta, Nemettag
DeleameMs Me.
Al osowsson M VOI10.11

001111100114 WO we the Wass
NeMelael Iminmeel Ilepsleme MS* Hatieley.
10, pampa eillmele W NINO Whets seal
Mlee leeleamme HA, ee wale le
LeIPL W.W.

L. GLASER A 00. LTD.
68466. Alkeseeta Use* CANA" LC.1.

Mali Mime& Eve

TANNO1' '
a0UHL. to,,,,UIPMFHT

Tell, you what's 10MI on Cheerer

WEST NORWOOD  LEX
Telephone. DIPsr Moll 1131 /7 lineS/

"ALL your TV Components from sAt Source"

Replacements
Ltd.

Direct TV Replacements Ltd. offer tams Nay
despatch service for the Television Walter,
Television Engineer and Industry.
1111 LEWISHAM WAY, NEW CROSS. S.E.I4
Memo, 6666 Grams f Peak, London, S

A. K. & L. G. SMITH LTD.
Manufacturers of:-

Electrical & Electronic Apparatus
Sub Assemblies. etc.

3$ NunNad Lane, Peckham, LIMMIII, 8.E.IS
Teleplsoaill NEW Ono 7311

Instrumentation fit its best . .

SITAR ELECTRICAL INSTRUMENT CO. LTD.
111G. cou., - TOROUAV - Tolooc 0011

BARGAIN OFFER
worplue

White Spot N.F. Transistors
al 4 6 each, ROST FREE

Our Component Lists for 3d Sumo
Money Back Guarantee on all Items

NEO MAIL ORDER SUPPLIES
IA MAXWELL RD., PORTSMOUTH

MALVYN ENGINEERING WORKS
rewe.. sr Ow 1456 nod Llovironse laloub

Manufacturers of: Chassis. Small
Pressings, Machined Components.
Wiring and Mechanical Assemblies.

to specification.
Staple and Pra.lAm QuomilfAre

7, CURRIE STREET, HERTFORD, MERYL
Teirphone Hertford 22

VALVES URGENTLY
REQUIRED

805 Triodes
WOW

MN R.E. DEVELOPMENT
CO. LTD.

PRIORY LANE, 9T. NEOTS, HUNTS.
Oq TM.: St. Neou $06
Evening : St. Noses SIM

VORTEXION
TAPE
RECORDERS

P A tomufmn1 Per.o.of Re..enehnes etc

SALE OR HIRE
Griffiths Hans .n ;Res rdi Ltd.

IS td.. i don of 1 so. , /ft

NYLON P.T.F.E.
ROD, BAR. SHEET. TUBE. STRIP WIRE

No quantity toe small. lose on oppItcotton.

BRASS  COPPER  BRONZE
ALUMINIUM  LIGHT ALLOYS

H. ROLLET & Co. Ltd.
6 Chellsam /lace, S.W.I. SLOom

ALSO AT tavutooL. IMURPOSAR,
MAPOMISTML LISPS

CLASSIFIED ADVERTISEMENTS
Use this Form for your Sales and Wants
To "Wire:ess World" Classified Advertisement Dept., Dorset House, Stamford Street, London, S.E.I

PLEASE INSERT THE ADVERTISEMENT INDICATED
 RATE: 1,- for TWO LINES. 4 6 every Add,t,ons

Line. A six word: per line.

 Nun* and address to be included in <barge if used
In advertisement.

 Sox No. Allow two words, plus L..

 Cheques. tc., parable to lliffe & Sons Ltd., and
crossed " & Co."

Prue Day, Thursday March 3rd for AprII, 1960 Issue.

ON FORM BELOW

NAME

ADDRESS

1

-

ENCLOSEDREMITTANCE

- -
VALUE

Please write in block letters with ball pen or pencil. NUMBER OF INSERTIONS



190 WIRELESS WORLD MARCH, 1960

Acoustical Mfg Co Ltd
Adcola Products. Ltd.
Adance Components. Ltd
Alma. Ltd.
Alf Ministry
Alba Radio h Television. Ltd
Alpha Radio Supply Co . Ltd
Anders Electrontes. Ltd
A N T.E X., Ltd. 76
Antiference. Ltd 48
Appointments Vacant

166. 167. 168. 169. 170. 171. 172. 173. 174.
175. 176. 177

Aroolearic Switches. Ltd. 88
Ardonte Aromatic Laboratorigs. Lid. 52
Memnon, WIrela & TelaMairan Co

Ltd 51). 183
Arm Reserve
Assocy iated Zlectrkid Industries LW.

173

Cower B. 2. k. tas. 104. 162
Audio hit 66
Audis. 8. 8.. Ltd. . 116
Austin Motor Co . Lid. . . 16.6
Automatic Telco/SOW Ei Ibbark Co . Ltd. 40
Automat. Ltd. 92

INDEX TO ADVERTISERS

Pa"
Cover III

. Id

177
24

170
157

54

Bata. W . & Co. .... . . . 180
Belling & Lee. Ltd . 1 101. 116
Benson. W. A. . 142
Bentley Acoustic Corporation. Ltd 116
Berrf r Radio 1 t 4
Bradford Institute 172
Britain. Chas.. (Radio). Ltd 150. 151
British Broadcasting Corporation 172
British Petrograph Recorder Co. Ltd. 26
British Institute of Engineering Tech-

nology 171
British Relay Wireleas. Ltd. 176
Brook.. Crystals. Ltd. . .. 80
Broom & Wade. Ltd. ........... . 94
Bolen. A. P.. at Co Ltd. Edit. 151
Bullets. Ltd. 56

Candler System Co. 188
Carr Fastener Co . Ltd. 89
Cathodeon Crystala. Ltd. 82
Channel Electronic industries Ltd 150
Chapman. C. T , (Fttoroducers). Ltd 88
Clyne Radio. Ltd 136. 157. 138

Cottage LaboratoriaLe.
Coasor nutriments. .

Coventry Radio
Crawahay, P. B.

Daly (Condensers). Ltd.
Dames. A.. & Co
Davit. Jack (Relays). Ltd.
Day -Banes. Ltd. 116
Daystrom Ltd 7. 8.
Dace, Radar. Ltd. ......

Havilland Propel..... Ltd
Deno, (Clacton). Ltd.
Dependable Radio Supplies. Ltd.
Dependable Relay Co.. Ltd
Direct T V Replacements. Ltd

Co.
Drayton Regulator & Instrument Co.. Ltd. 73
Dubilier Condenser Co (1925). Ltd 59
Duke & Co . 148. 149
Duode Natural Reproducers ... 162

170
12. 13

116414

El R Instruments, f.td K 2lectronics. 114.
Elect tic  Aeoust ic Ihrelopments
Electrical & Wireless Supply Co
Electro-Acoustic Industries. Ltd
riectro-Methods. Ltd
ElectroWinds. Ltd
Electronics (Croydon). Ltd. .

Electronics (Pillsbury Patti. Ltd
Electronics (Pied Street), Ltd
Electronics (Manor Park). Ltd
E lectronics (Ruislip). Ltd
" Electronic Technology "
Electronic rubes. Ltd
Elliott Bros. (London). Ltd
 511 Electronics. Ltd .

Empire Rubber Co Ltd
English Electric Valve Co . Ltd
2nthoven Bolden. Ltd
It. Tool Co.. Ltd. .

Parnell Instruments. Ltd
Ferranti. Ltd.
Fisher Elatronics Co . Ltd.
Fortiphone, Ltd.
leringaLsion. Ltd.

186
62

94

177

15426

118
189

112
18-1
179
119

65. 110
118
113
113
159
113
113
67
97

104
41. 178

27
25
90

196
89. 93. 173

92
68
62

Pact
Garrard Eng & MI[. Co . Ltd . The .. 41. 70
Clee Brow (Radio.. Ltd . . 163
General Electric Co.. Ltd. 49. 70. 77. 108. 187

Glaser. I... & Co.. Ltd. 189
Gladstone Radio 197
Goodmans Industries, Ltd as
Goodman C C (Sales). Ltd. 120
Govt. Communications H.12 177
Oramdeck 61
Grayshaw Instrument.. . 152
Grey 6: Marten. Ltd. . 68
°Meths Hansen (Recordings). Ltd. 188. 189

Hall Electric. Ltd. ..
Hartniworth. Townley 6s Co. .

Ifarrtrigay Supplies, Ltd . .

Harris Electronics (London). Ltd
Hattie. P . .

H ..... ran Surplus Cu . Ltd.
Henry's (Radio). Ltd
linear. Ltd ..
Home Radio (Mitcham). Ltd
H P. Radio Services. Ltd. .

Honton. Ltd. ... .

Itycon-Page

53
117
18/
161
182

144 145
128. 129

18$
64

168

I.B.M., United Kingdom. Ltd. ... .. 169
Illffe & Sono Ltd. 114. 122. 152. 154
Imperial Cheintral Indn,trltl. Ltd. .. 174. 176
Independent Television Authority . . . 170
International Correspondence Schools

154. 172
International Computors at Tabulators. Ltd.

175
Irongst. (51.0.) Co. 113

Kenure. Holt Electronics. Ltd.
KeyswItch Co . The .

Kolectric, Ltd.

126
112

. 60

Lasky's Medic., Ltd. 130. 131. 132
Leak. H.J.. & Co.. Ltd
Ledon Instrument& .

Lee Products (Orat Iniutin). Ltd 6Lovell Electronics .66
Lewls Radio Co. . ... . 162
Light Soldering Developments. Lid. 184
Linear Products. Ltd. 76
Livingston Laboratories. Ltd.
Lockwood & Co. (Woodworker!). Ltd It
Landon Ctntral Radio Storni .. ItLyons Radio. Ltd. . .......

McMurdo Instrument Co . Ltd. 611. 115
Melvyn Engineering Works 189
Marconi Instruments, Ltd. .. 83. 166
Marcont's Wireless Telegraph Co , Ltd

102. 172. 176
Marriott. P. A.. St Co , Ltd. 184. 170

ecMhanical Handlins Exhibition 95
Midland Instrument Co 178
olds. W. 126
Ministry of Aviation 176
Minnmota Silnlr.. at VIE Co.. Ltd 31
Modem Book Co. 163
Modern Electric, (Retail). Ltd Al
Modem Technique. . HO
M 0 Valve Co.. Ltd..

R.Supplies. Ltd. BU
1

PS

.8S Recording Co.. Ltd. 22
/dullard. Ltd. 3. 14. 15. 51. 57. Du. 174
Monitore Solders. Ltd. 182. Cover iv
Mundane Clank Co.. Ltd .. 4. H.2
Murphy Radio. Ltd. . . .

Nash & Thomson. Ltd 10. 11
National Caen Register Co.,_ Ltd 1/:
Newmarket Translator Co.. Ltd.
Hanes. George. Ltd, . . 32.

1.1.
Northern11 Electric Co. -Canada
Northern Radio Services .

Oddle Bradbury de Cull. Ltd.

1

. 166. 171394

115

186

Painturi as Co. Ltd. 42
Pembridge College of Electronics 171
Parnphonic Reproducers. Ltd. .. 84
Parker. A. B 112
Partrtrite Transformers. Ltd . 181
P C. Radio 155
Philo° International. Ltd. . 16
Philips. N. 46
Pitman. Bir Isaac. & 8a_, Ltd. 180
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SOLDERING INSTRUMENTS

INSTRUMENTS WITH CORRECT
SOLDERING TEMPERATURES
& THE HIGHEST 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 Shield

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 S.W.4
Telephones: MACouloy 3101 & 4272 Telegrams: SOLJOINT LONDON
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ERSIN SOLDER

SAYBIT FOR

THE FACTORY

401;1/'
Ersin
core Saybit
Alloy contain-
ing 5 -cores of
non -corrosive
Ersin flux is
supplied to
factories at
bulk prices on
7 lb. reels.
Supplies arc
also available
on I lb. reels

SOLDER RINGS AND

PREFORMS

Multicore are
now able to sup-
ply virtually any
diameter of solder
rings in any gauge
and in most of the
standard alloys. Sol-
der rings simplify
autornac solder-
ing techniques and
the soldering of
enclosed joints.

SPECIAL HIGH AND LOW

MELTING POINT SOLDERS

comsoi ... (Melting Point 296°C.)

P.T. ... (Melting Point 232°C.)

LMP ... (Melting Point 179°C.)

TLC ... (Melting Point 145°C.)

C)Excluseve S-
core COITSINC-
tion of Ersin
Multicore Sol-
der guarantees
flux continuity
throughout0solder length.

Send request on company \
letterheading for

Modern Solders -
24 pages of technical

information.

Manufacturers of radio, television and electronic equipment throughout the
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 laboratory controlled conditions is approved by A.I.D.,
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 Multicore products.

MULTICORE SOLDERS LTD., MULTICORE WORKS, HEMEL HEMPSTEAD, HERTS. Telephone: BOXMOOR 3636


