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new Stabilised Power Supply Units

Three stabilised voltage outputs are provided by each of the two new Ediswan Power Supply Units
Types R.1260 and R.1280. In each case two major D.C. outputs variable from -0 to 300v. are provided, plus

a low current—D.C. output of reverse polarity.

These units are very suitable power sources for experimental electronic circuits and can frequently be used

in place of several single power supplies.

Both units work from normal A.C. mains supply and are designed for standard 19” rack mounting or for

bench use. Meters are included.

SPECIFICATION

Input Output Resistance (Outputs 1, 2 and 3)-: Meters
200-250v., 40-100 C.P.S. Less than 3 ohms. Each 300v. supply has a meter which can be
i switched to be a voltmeter or milliammeter.
Outputs Ripple
I. High stability D.C. output 0 to 300v. inone  Qutputs 1 and 2 ... Less than 2mV R.M.S. Mounting
£30ES Output 3 .. Less than 4mV R.M.S.  R.1260 and R.1280 are both suitable for
Maximum current: type R.1260 75mA . P N
type R.1280 150mA Output Circuits standard 19” rack mounting, or for bench use.
o . . All outputs isolated from earth, and any point J
2 ll_-:lngghestablhty D.C. output 0 to 300v. in one may be connected to earth. All terminals can Price R B —ciToet)
- be worked at up to 500 volts from earth. . nett
Wlevsime (oo G (1o G 7oy Outputs 1 and 2 may be switched without R.1280—£86 nett
3. High stability D.C. output -200v. non- affecting any of the heater supplies. Bench stand for R.1280—£2 nett

variable.
Maximum current (both types) 25SmA

4 and 5. Two independent 6.3v. 4 amp A.C.

unstabilised outputs, both centre tapped. -
Notes : - - .
A. The negative terminals of the two 300v. .
supplies and the positive terminal of the 1
200v. supply are common. hd
B. Either output 1 or 2 may be taken with % e
output 3 to give a supply of 200-500v. at
25mA. - Q 9
Stability s EDISwWAN 9
With change of mains input voltage (outputs 1, - SED POWER UMY — Tyeg R1260

2 and 3)

A change of 10v. in the mains supply results in
an output change of less than 0.1v.

With change of load: A change from zero to
full load results in output voltage changes as

D]
@
follows: ‘ = g : ~
Outputs 1 and 2 ... Less than 0.3v. Q q [y S
Output 3 ... Less than 0.1v. " -
Further information on this ‘

and other Ediswan Stabilised Power Supply Units on request. . |
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Many types of equivalent circuit have been put forward
in trying to replace the empirical methods of designing
transistor circuits by a system of mathematical calcula-
tions. If the attempt is made to represent transistor
performance completely in this way, the transistor
appears as a complex device with, among other things,
a frequency-dependent phase relationship between input
and output, and the proposed equivalent circuits become
correspondingly complicated. When, for example, the
circuit is to represent the transistor at frequencies com-
parable with the cut-off frequency at which (by definition)
the current amplification factor a is 3dB below its low
frequency value, it may be necessary to include delay
lines or similar devices.

Fortunately the calculation of the performance of
Jjunction transistors at audio frequencies and for small
signals can be very much simplified. The system des-
cribed here treats the transistor as a four-terminal ‘black
box’ from which are derived five characteristics or
‘parameters’. For grounded base operation they are:
(1) current gain a with output short-circuited to a.c.;
(2) input resistance r;; with the output open-circuited
to a.c.; (3) input resistance r;, with the output short-
circuited to a.c.; (4) output resistance ry with the input
open-circuited to a.c.; (5) output resistance r,,, with the
input short-circuited to a.c. Similar quantities are defined
for grounded emitter operation, and are primed to
distinguish them, thus a’, r’;; etc. (See figure).

These param\eters show immediately the limits of the
input resistance and output resistance of the transistor.
Thus for a typical OC71 in grounded emitter operation
with a working point V., = —2V, I, = —3mA, the
input resistance lies between r’, = 800Q (R,=0)
and r; = 5000 (R, = «); similarly the output
resistance lies between r'oy = 21kQ (R, = 0) and
I’ = 13kQ (R = o). In practice either R, = 0 or
R, = « means that the load resistance is very small
or very large compared with the output resistance of the

under Small Signal A.F. Conditions

gain of the transistor in circuit, and for the circuit input
resistance Ry, and output resistance R, The formulas

for grounded base
and grounded emitter
operation are identical
in form, but for
grounded emitter cir-
cuits the calculations
must always be made
with the dashed or
primed quantities a’
etc., and of course the
resultsare numerically
different. All the for-
mulas consist of a
simple fixed term (de-
pendent on the tran-
sistor only) multiplied
by a term which varies
in a fairly simple man-
ner with the circuit
values.

The table shows the
conversion from the
T-network system of
Te Iy, I and ry, to this
Mullard system of
parameters, and also
gives the relationship
between grounded
emitter and grounded
base characteristics in
the Mullard system.
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Note: These diagrams apply to a.¢.
only. The necessary d.c.
supplies are not shown.

It can be seen that with grounded base r;; and ry
are independent of a, and r;, and r,,, decrease with
increasing a. For grounded emitter, r’;; is independent
of a’; r’» decreases almost proportionately with
increasing a’; r’;, increases with a’; and r’,,, decreases
with increasing a’.
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Wireless World

Television Puzzles

SEVERAL diverse views on the choice of television
systems for the future have been expressed during
recent months by correspondents and contributors
to our pages. Naturally enough, most of the pro-
posals have been made with the underlying idea
that, sooner or later, transmissions in colour will
come. Over some of the factors involved, both
technical and economic, there is quite a violent
clash of opinion. At the present stage, all that
Wireless World can do is to ensure fair play for
the contestants, without making any attempt to give
a verdict. Perhaps, though, it would be helpful
briefly to review the situation as it stands.

One school of thought, of which Sir Robert
Renwick is a leading spokesman, has urged that
colour transmissions in this country should be
based on the continental 625-line system. The main
argument in favour of this is that, thanks to a large
domestic production, Britain would then be in a
favourable position to export receivers both to the
Continent and to other countries adopting the
same standards. Another point is that the inter-
national exchange of programmes would be made
easier. At present, we are the “odd man out.”

In a letter printed elsewhere in this issue Sir
Robert reaffirms his views, clearly disagreeing with
the Wireless World opinion that there is unlikely
anyway to be a rich export market in receivers.
(Our argument was that any country sufficiently
developed industrially to have any kind of a tele-
vision service would probably make its own
receivers.)

Another published letter from W. Jones, general
manager of Pye Canada, after expressing qualified
agreement with that argument, goes on to make the
valuable suggestion that the British manufacturers
should concentrate on the dollar market by export-
ing television receiver sub-assemblies. However,
Mr. Jones believes that these sub-assemblies could
not be exported at economic prices unless backed
by production, presumably of identical articles, for
domestic consumption. To us, that rather spoils
the picture: it is a fact-that very few sub-assemblies
are interchangeable between receivers for North
American use and those for the British 405-line
system—or, for that matter, for the continental
625-line standards. It could hardly be seriously
suggested that we should change over to the
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American standards solely in the interests of export
trade, vital though it may be to this country. To
carry such a suggestion to its logical conclusion,
we should use in Britain all the systems of those
countries to which we might conceivably export
with profit! Are we right in thinking that all this
lends support to our original contention?

On the more technical side, the 625-line system
to which we are asked to change has found singu-
larly few champions. V. J. Cooper, who, in the
April issue, examined the system in the light
of future adaptation to colour, concluded that it
offers no attractions in comparison with the exist-
ing British standards. Others have gone even
farther in stigmatizing the 625-line system as an
unbalanced one (with unequal verrical and hori-
zontal definition) which fails to make the best use
of the very considerable bandwidth required. Any
change we may make will have to endure long into
the future; what we choose must be good.

Ideas on the future of television were further
complicated when, in our May issue, Dr. D. A.
Bell entered a strong plea for higher definition
instead of colour. On this question we feel the
voice of the customer—the television producer—
should be heard before spending time on a close”
examination of the technical implications. Which
does the producer want most? . Indirect, and
probably unconscious, support for Dr. Bell’s views
has since come from the cinema industry, which,
according to report, is considering reversion to
black-and-white photography for a number of films
on grounds of economy. This is a sobering
thought; if the cinema cannot afford colour, can
we afford it for television, where the costs will be,
so far as can be foreseen, much higher.

What is Automation?

TO use words without knowing their meaning is
more worthy of parrots than men, so we ought to
have a precise definition of the witch-word “auto-
mation >, which will doubtless come into wider use
in our field. . Does automation essentially involve
feedback, more or less in our sense of the word?
Apparently not. After studying the literature, we
are left with the feeling that it means “ the mixture
as before, but rather more.so.”
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D P SOLDERING

By H. G. MANFIELD*

A Method for Use with Printed Circuits

A method of dip soldering components on to a
printed circuit pattern is described in detail in
this article.  The circuit is printed on one side
of an insulating board and the componenys are
assembled on the reverse side.

Cleaning, fluxing and soldering are shown to
be an integrated process which, when handled
mechanically, produces perfect soldered joints
between the wiring and the components. The
method is simple and requires no elaborate
equipment.

ALTHOUGH it has been known for some time
that printed wiring circuits have been dip soldered
in both this country and in the U.S.A., no published
accounts have been given of the detailed processes
involved. This article describes a process which
has been evolved at the Radar Research Establish-
ment, Malvern.

Requirements.—At present a large percentage of
the labour in the electronics industry is devoted to
making soldered connections by hand. When this
is done correctly, with adequate inspection, the
results are very satisfactory, but there is a risk that
an operator will miss a joint or will omit to flux or
clean it; the result is then a dry jeint which is diffi-
cult to discover. Modern cored solders have largely
eliminated the dry joint but the risk remains.

The great appeal in the use of the printed circuit
is that by eliminating plastic-covered wires and by
laying out the pattern in two dimensions, it becomes
possible to dip the entire unit in a solder bath and
make all the joints in one operation. Unfortunately,
the operation is not so simple as it seems and unless
it is properly carried out the results are apt to be
disappointing.

It must be possible to make joints between the
wiring and the components in such a way that there
are no dry joints and the components—many of
which are heat-sensitive—are not damaged. The
requirements for a dip soldering system may be
stated as follows:

1. It must produce perfect joints.

It must allow of the use of standard components
without damaging them.

It must not damage the plastic base material on
which the circuit is printed.

Highly activated or corrosive fluxes may not be
used.

Special soldering alloys and solders of special
purity should not be needed because of the diffi-
culty of maintaining purity.

6. Any flux or other surface treatment must not lower
the insulating properties of the base material.
7. It should be possible to adapt it to small-scale

production.

Some of these requirements might be relaxed for
use with domestic apparatus, and tooling costs

2.
3.
4.
5.

* Radar Research Establishment,
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would be of less importance with large-scale pro-
duction, but the scheme to be outlined has been
designed against a background of these requirements.

The Printed Wiring.—The base material on which
the circuit is to be printed may be of practically any
plastic, but’in practice it is nearly always a laminate
of some kind. Paper laminates impregnated with
phenolic resins are commercially available in many
different grades. Copper foiK usually 0.0015in
thick, may be bonded either to one or to both sides.
Laminates of glass-fibre cloth with silicone, epoxy
or polyester impregnation are also freely available
and can be used where the electrical or mechanical
properties of paper laminates are inadequate.

Paper laminates vary in quality. There are so-
called punching grades where the proportion of
paper to resin is higher than in the electrical grades.
Each type presents its own problem from the point
of view of dip soldering. The laminate with high
resin content may have some by-product of the con-
densation reaction trapped beneath the copper foil.
If this is so, then on heating there is a sudden expan-
sion of the gases and a blister is formed under the
metal surface; in some cases this blister explodes
and ruptures the metal foil. With the low resin
content material, the predominance of paper leads
to a higher rate of water absorption than with the
higher-quality type, and the material, on heating,
expands with a similar result to that already dis-
cussed.

The choice of a suitable base is therefore some-
what complicated by the diverse requirements. In
all cases it has been found essential to dry out the
materials before use, but as this is also a prior
requirement of any electrical material, it should be
part of a standard treatment.

The pattern is printed by one of many different
processes—by silk-screen, litho-offset or by photo-
mechanical means. The process to be described

SOLOER
BATH

l CIRCUIT PATTERN
+| | WITH COMPONENTS
ON UPPER FACE

~

(b)

Fig. 1.
ary tinning and (b) the soldering process. For the tinning
process the board is bent to a shallow arc.

Diagrammatic sketches showing (a) the prelimin-
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Fig. 2. Typical joints and terminations on a printed
circuit board before soldering.

uses the last-named means of printing which is done
by the so-called double-layer method. It is not
necessary to go into the details of this method here
as it has been described in great detail®. Suffice
it to say that the copper-clad laminate is coated first
with a cellulose lacquer and then with a sensitized
coating which is exposed to ultra-violet light through
the photographic negative. The image is developed,
leaving the required pattern in acid-resisting lacquer.
After etching in ferric chloride the circuit pattern
is ready for the first treatment towards the dip-
soldering process.

Preparation for Soldering.—It is always necessary
thoroughly to clean the surface of the copper before
any printing process is commenced. In the double
layer process, the lacquer prctects the copper through
the etching stage right up to stacking and preparation
for dipping. At the appropriate time, the lacquer is
removed with a solvent—usually acetone—and
sprayed with an activated liquid flux. In some cases
the holes for component insertion are either drilled
or punched, but this may be done after the first-stage
tinning process; this will be discussed in detail later.

First Stage: Tinning Process.—When two
surfaces to be joined are clean and well tinned the
subsequent soldering operation is very simple. The
case of the flat printed circuit is no exception to this
rule, but chemical tinning and electroplating are
useless because oxides are formed on the faces which
resist the solder to such a degree that soldering
becomes impossible. It is a common experience that
it is quite impossible to solder to electroplated
soldering tags until the tin is removed.

The circuit pattern after removal of the lacquer
and coating with liquid flux is drawn over the surface
of the solder bath at the rate of about an inch every
five seconds. It is thoroughly dried out and then
preheated before entering this first bath. The pre-
heating is very important as the top surface of the
bath—the only part that matters during soldering—
is rapidly chilled when it meets a large area of cold
board. Hot air is blown on its surface to raise the
temperature to about 100°C. The solder is of 60/40
tin/lead alloy at a temperature of 250°C (+0°, —2°).
The choice of temperature has been subject to con-
siderable experiment. If one were soldering metal
canisters, then the higher the temperature (within
reason) the better, but with plastic base materials
which are sensitive to heat, 250°C is about as high
as can be tolerated. To reduce the temperature still
further would increase the surface tension and
decrease the wetting properties of the solder and the
extra time in the bath would probably cause more
damage than would a shorter dip at a higher
temperature.

The ratio of tin to lead is decided by how much
time can be allowed for the joint to solidify before

(") Manfield. H. G., “ Etched Foil Printed Circuits ”’, Wireless
World, September, 1955.
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it is moved. With a eutectic alloy there is a sudden
transition from the liquid to the solid state but, in
order to rely on this feature, it is essential carefully
to control the purity of the bath and this is very
difficult to do economically.

It has been found impossible to draw the board
across the solder bath by hand, and a simple mech-
anism has been made to swing it over the surface
of the molten solder. The mechanism is driven by
an electric motor, and thus a smooth and steady
passage across the bath is ensured, allowing about
half the depth of the board to pass through the
solder. The method is shown diagrammatically in
Fig. 1(a).

When done as described, the entire surface of the
wiring pattern is covered with a thin layer of solder
without the build-up of “stalactites.” If these are
formed, it is because the surface of the copper is not
at soldering temperature: it must be remembered
that solder solidifies at 183°C and if the temperature
falls to this while the circuit is being withdrawn
from the bath, the coating will be drawn up in the
form of ‘stalactites.”

Second Stage: Soldering Process.—If the holes
have not already been punched or drilled they can
be made now. The type and size of hole will, of
course, vary with the terminations of the component
to be inserted; owing to the lack of standardization of
terminations, it is not generally possible to have the
hole of such a size that the component is fitted
tightly to the board by virtue of being pushed
through a hole. ¢

A type of construction that is finding favour
involves inserting the component wires and
turning them over on to the wiring. There is thus
a greater area of contact and the component is
securely held before dip soldering. This method of
assembly is also carried out by a type of automatic
component insertion machine that is being developed
both in America and the United Kingdom. In this
construction it is not essential to punch or drill
through the wiring pattern; this can be done just
before the end of a printed wire, thus avoiding any
tendency to strip the copper foil; it also avoids any
difficulty that may be caused by the somewhat uneven
surface of the tinned circuit. Typical joints and
terminations of this novel type are shown in Fig. 2.

With the components inserted and the wiring bent
over, it is necessary to degrease both the wiring
pattern and the terminations. This is done by
dipping the board, circuit pattern downwards, into a
degreasing solvent—trichlorethylene has been found
very satisfactory for this purpose. Care must be
taken with this operation or the paint on the com-
ponents will be removed, thus making them difficult
to identify.

The circuit pattern and the component leads are
sprayed or brushed with the same flux as before.
After thorough drying, the whole assembly is lowered
into the solder bath slowly. It is first preheated
as before, but this is not quite so important at this
point because the entire area will enter the bath and
stay there long enough to reach soldering tempera-
ture. The mechanism which was used to tin the
surface also controls the movement of the board into
and out of the bath, the time in the bath being
between three and five seconds. Fig. 1(b) shows the
method diagrammatically.

On removal, the entire circuit is seen to be con-
nected up; each joint is not only perfect electrically
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but also looks perfect PRINTED SPRAYED DRIED BY
physically. The wiring P"[\'T'}‘E‘RGN RE?E%IVSETD m;: HgLTAé%R o ngPLLTonNAE'BC—’
pattern builds up into a L
hemispherical  surface
and the connections to -
the components are oty on COMPONENTS | { DEGREASED i ST AR
covered with a layer of DRILLED - INSERTED FLUX BLAST
solder, smooth and
wigllout spikes. .

though the liquid
flux has good properties . REMOVED I L R
electrically, it is best SOCVENT]

removed so that the
surface of the circuit
can be protected with a
suitable varnish. A
printed circuit pattern is particularly vulnerable to
contamination and deterioration as it is all on the
surface where moisture and dust can soon adversely
affect the insulating properties. Surplus flux is
removed in the same way as the pattern was de-
greased—by dipping into a shallow tray of trichlor-
ethylene. Fig. 3 shows the complete process.

Results.—Circuits Have been printed by the
double-layer method and treated exactly as described;
in all cases the results have been perfect. It might
be thought that such a simple system which uses no
special apparatus and in particular no vibration by
ultrasonic or other means cannot work when other
more complicated systems have failed. Vibration
breaks up the solder surface and causes dross to
form.

In order to test the method, a series of circuit
patterns were printed, each about 4 x 3 inches. After
they had been treated satisfactorily it was decided
to extend the method to as large a board as would
probably be used in Service applications. This
entailed printing the same circuit four times on a
piece of copper—clad laminate, 9 x7 inches. Any-
thing larger than this would probably be a bad risk
because of vibration, but it is doubtful if the number
of joints would be exceeded for any but the most
complex assembly. There were 330 joints on each
board and five such boards were made under
identical conditions.

To economise in components, pieces of 0.036-in
wire were threaded into 0.040-in holes and bent over
with a pair of pliers. One thousand six hundred
joints of this type were made without the failure of
one. To forestall the criticism that what could be
done with clean tinned wire could not be expected
with standard components, several circuits were
assembled from standard components drawn from
stock. In no case were the leads scraped or cleaned
in any way other than as described, although it must
be admitted that certain resistors were omitted from
the test because they are quite impossible to solder
by normal means and it is obviously unfair to include
this type in the test. In all cases the final results
were perfectly soldered joints on a background of
nicely shaped wiring patterns.

Future Development.—Soldering of the entire
wiring system is not necessarily required. The
thickening of the wiring increases its current-carry-
ing capacity, but this is rarely necessary, and the
increased weight and cost of the unnecessary solder
are undesirable. This means that some method of
making the joints without affecting the wiring is
required.

Various methods of doing this have been proposed
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Fig. 3. Diagram showing sequence of processes in dip soldering.

but so far a satisfactory solution has not been found
by the writer.

What is required is a solder “resist” made either
of a plastic coating or a material such as paper that
can be attached to the base in the form of a mask
through which only the joints appear for soldering.
If a plastic coating is used, it is preferable to be able
to spray it on to the base via a mask, leaving only
the joints exposed for soldering. One of the
problems in finding such a material is that most
resins that might be suitable are cured by heating;
if this were done in such a way that the exposed
copper was attacked or corroded, there would be
considerable difficulty in making satisfactory joints
during the soldering process.

Conclusions.—It is considered that the simple pro-
cess outlined is perfectly satisfactory for the dip
soldering of sub-assemblies for electronic apparatus
for use both by the Services and by the radio and
television industry. Its satisfactory use would
stimulate the development of a selective soldering
system, but for the time being this is not essential.

Compenents for dip soldering must be capable of
being soldered with an iron in the usual way; if
they are not, then it is useless to attempt to dip
solder them. Terminations that are badly oxidized
or have been electro-tinned for a considerable period
are unsuitable. Solder-coated, silver-clad or plated
wires will usually make very good joints. If they
are covered with wax this merely dissolves in the
bath; this makes an unpleasant odour and smoke
but is otherwise harmless.

Standard components are not damaged when dip
soldered as described, although paint finishes and
plastic sleeves may be slightly discoloured. The
sleeves are rarely necessary as the components are
mounted on to an insulating base and further insu-
lation is not required, except when a metal-based
component crosses over a printed line. (This
applies only to double-sided printed layouts.)

(All diagrams are Crown Copyright.)

New “Wireless Servicing Manual”

A NEW (ninth) edition of “ Wireless Servicing Manual,”
by W. T. Cocking, has just been issued by our Publishers
on behalf of Wireless World. The book, which has been
completely revised and appears in a new format, now
deals with sound receivers for f.m./v.h.f. as well as a.m.
for long, medium and short waves. Television is not
covered.

Emphasis throughout is on principles and methods of
testing; similarly, the explanatory diagrams illustrate
principles rather than specific receivers. There are 268
pages and 128 illustrations; price is 17s 6d (postage 1s).
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Telovision Patiern Eliminator

Removing Band | Interference on Band IlI

;i HEN a convertor is used for Band III recep-
tion, the television receiver proper is normally tuned
to the local Band I channel. As a result, there is a
risk of the Band I signal “eing picked up by the
signal-frequency circuits of the receiver and so
causing interference on Band III. Trouble of this
kind is especially likely when the set is of the straight
type.

A balancing unit for the reduction of this kind
of interference has been praduced by Spencer-West.
It is available in two forms, known as types 54
and 54A, which differ in the kind of plug and socket
connectors provided. The purpose of the unit is to
introduce into the receiver a Band I signal which
is equal in amplitude and opposite in phase to that
directly picked up and which, therefore, cancels it
out.

The internal circuit diagram of the Patterning
Removal unit is shown in Fig. 1 enclosed in the
dotted box. There are two coaxial sockets on the
unit and two coaxial-cable leads. For Band I recep-
tion, the Band I aerial is connected through the
usual internal switching of the convertor to the Band
I receiver and the unit is effectively short—circuited.

For Band III, the Band I aerial socket on the
convertor is usually short-circuited within the con-
vertor. The cable between the convertor and the
balancing unit is roughly A/4 in length, so that the
short-circuit at the convertor end does not short-
circuit the Band I aerial. A A/4 length of cable
short-circuited at one end has infinite impedance
at the other. On Band III, therefore, the connection
to the Band I socket on the convertor can be ignored.
The Band III signal is then: applied to the convertor
in the usual way and, after conversion to Band I,
is fed to the Band I receiver via the output connec-
tions of the balancing unit. A Band I signal is also

BAND [
AERIAL

PATTERN NG REMOVAL UNIT

BANR ]
AERIAL SOCKET
|

'
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®
;
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fed into the receiver through the balancing unit and
is derived from the Band I aerial.

When both potentiometers are at their centres,
equal signals in opposite phase are fed to the trans-
former T from their ends and the net output of
the balancing unit is zero Band I signal. Moving
a slider away from the centre in one direction
provides an output in one phase; moving it the other
way provides an ouiput in opposite phase.

Because of R and C in the leads to the sliders
of P, and P, respectively, the signals from the two
potentiometers have nearly 90° phase difference
between them and, by adjusting the two, a combined
output of any desired phase and amplitude is
obtainable.

As there is considerable attenuation of the Band
I signal in the unit, the makers state that it may be
necessary to use a good Band I aerial in order to get
sufficient output to balance out stray pick-up. The
adjustment procedure is to tune in the Band III
signal and then to adjust P, and P, in turn for
minimum patterning on the screen.

Some tests were carried out with the unit under
very severe conditions and it was found that a
precise balance could be secured only at one fre-
quency. This is, of course, to be expected on
theoretical grounds and it means in practice that
the unit will precisely balance out interference on
vision or on sound but not on both together.

i'he conditions of the test were so severe that
the Band III signal could barely be detected through
the Band I. It was too much to expect that the
unit would remedy this but it did, in fact, ‘enor-
mously reduce the Band I signal. The balancing
adjustments proved to be very smooth and definite
and the unit behaved exactly in the manner des-
cribed by its makers, and it was, in fact, necessary

BAND I RECEIVER
AERIAL SOCKET
|

) Fig. 1. Pattern remova! unit

@ (in dotted box) shown con-
8AND [ nected to aerials, convertor:
RECEIVER and receiver.

to usc an H aerial to obtain sufficient Band I
input to the unit for a balance.

There is no doubt at all that the unit will
do what it is intended to do, which is to
remove the pattern produced on a Band III
picture by a considerably weaker Band I
signal picked up by the receiver. Under
such conditions, sound interference is
usually negligible and the inability of the
unit to be as effective on both is un-
important.

A variable attenuator is made by the same
firm and operates on a similar principle in
that a centre-tapped transformer is used
with one potentiometer. A range of 6-36 dB
is obtainable and proper matching at all
settings is claimed. The unit is fitted with
coaxial connectors.
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Industrial Notes and News

Britain at Damascus Fair

SEVEN British radio manufacturers (Bush, Cossor,
Ekco, Ferguson, G.E.C., Kolster-Brandes and Regen-
tone) are staging a composite exhibit under the
auspices of B.R.E.M.A. at the Damascus Interna-
tional Fajr, opening on September 1st. This is the
industry’s second collective export promotion effort
in the Middle East; there was a composite exhibit
at the Baghdad Fair in 1954. Sound and vision pro-
grammes will be heard and seen at the show. Pic-
tures will come from a television transmitter and
studio installed by Pye, who will also have their own
separate exhibit. The system used will operate on
the 625-line C.C.I.R. standards.

Exports of broadcast receivers to the Middle East
countries rose in 1955 by 24 per cent to a value of
about £613,000 from £513,000 in 1954. Total
exports of all kinds of radio equipment rose during
the same period by 13 per cent (from nearly
£1,294,000 to over £1,460,000). 2

Electronics at Earls Court

THE principal feature of the electronics section of
the National Radio Exhibition, to open in London

PERISCOPIC TV:—The use of television for the inspec-
tion of the interior of a furnace was recently demonstrated

at Barking power station. The photograph shows the
Marconi Videcon camera mounted at the viewing end of
a long periscope which is here shown in the ‘ withdrawn’
position. The reproducing equipment can be installed
in any convenient part of the station.
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on August 22nd, will be the timing equipment used
in the record-breaking run of the Fairey Delta II.
This exhibit, shown by courtesy of the Royal Air-
craft Establishment, Farnborough, will include repro-
ductions of photographic records made during the
run.

Many facts and figures on the Exhibition and the
radio industry are given in a brochure, written in
English, French and Spanish, which is being dis-
tributed to prospective overseas visitors, the number
of which increases year by year.

Television on Tape

RECORDING of video signals on magnetic tape—
the subject of much discussion, experiment and
exaggerated claims—seems now to have become a
really practical proposition with the successful
demonstration of a new machine in the U.S.A. and
the placing of orders for it by several of the big
American television broadcasting concerns.

Designed by the Ampex Corporation, of Redwood
City, California, it avoids the old problem of having
to run the tape at high speed by recording the signals
transversely as well as longitudinally on a wide tape
(actually 2-inch). This is done with a special head
assembly which is said to rotate at high speed across
the tape. As a result it has been possible to run
the tape at only 15 inches per second, and a 14-inch
reel is enough to record a 65-minute television pro-
gramme. The effective tape speed given by this
technique, however, is sufficient to record video
frequencies up to 4 Mc/s. The accompanying sound
is recorded in a conventional manner along one edge
of the tape.

The quality of the pictures reproduced from the
video tape records has been reported to be far
superior to that given by photographic recordings,
and equal to or better than ordinary fikms shown on
television. An economic advantage over photo-
graphic film is that the recorded picture can be
erased when it is no longer required and the tape
used again. The cost of a production model of the
recorder is given as 45,000 dollars.

New television tuning signal. Resolution of the centre
lines indicates about 2.5 Mc's bandwidth.

N o

R e St

N
mom i_“g%- ]

BT

B¢

&

e i B
C N A B |

| Eas
“ e

E

WIRELESS WORLD, JULY 1956

waany amaericanradiahistans, caom




PERSONALITIES

H. G. Sturgeon, who, as mentioned in these pages
last month, was appointed an O.B.E. in the Queen’s
Birthday Honours, has been with Ultra Electric,
Limited, since 1944. In 1946 he was appointed chief
engineer and also became a director of the company.
He has been responsible for the development of a con-
siderable quantity of electronic equipment for the
aviation industry.

H. G. STURGEON

M. L. JOFEH

M. Lionel Jofeh, A.M.I.LE.E., deputy chief engineer
of Sperry Gyroscope Company, of Brentford, was also
appointed an O.B.E. He joined the company as an
equipment engineer in 1947 and subsequently became
head of a research group on a special project at the
company’s Gloucester factory. He returned to Brent-
ford in 1954 and took up his present position. For
eleven years prior to joining Sperry, Mr. Jofeh, who is
43, was at Cossor’s research laboratories where he
worked on radar and guided missiles.

Colonel Sir Stanley Angwin, K.B.E.,, is relinquishing,
on September 30th, the post of chairman of the Com-
monwealth Telecommunications Board which he has
held since 1951. Sir Stanley, who is 72, was for eight
years engineer-in-chief of the Post Office until he
became chairman of the board of Cable and Wireless
in 1947, a position he held until his appointment to the
C.T.B. In 1953 he was awarded the Faraday Medal of
the LE.E. “for his outstanding contributions to the
development of telecommunications in Great Britain
and in the international and intercontinental fields.”

E. G. Richardson, B.A., D.Sc.,, Ph.D., reader in
physics at Durham University, has been appointed to
a personal professorship of acoustics in the Newcastle
division of the university. Dr. Richardson, who is well
known in the fields of pure and applied acoustics, is
British representative on the editorial board of
Acustica, the international journal of acoustics.

J. C. Atkinson recently left RCA Photophone,
Limited (now RCA Great Britain), of which he had
been a director since 1925, and has joined the board
of Thermionic Products, Limited, of Hythe, Southamp-
ton, and its associated companies.

Patent applications for a simplified tuning system,
applicable to both sound and television receivers, have
been filed by John D. Burke, a contributor to Wireless
World. He claims that a single unit can tune all broad-
cast bands from the long wave 10 Band I1I, thus reducing
the cost of combined A.M.-F.M.-T.V. receivers. In
“Fugitive from Pandemonium,” in the February 1953
issue, Mr. Burke, who had recently settled in this
country, gave an American television technician’s
reactions to an abrupt change. Ironically enough,
having fled from commercial television in the States,
he is now on the engineering maintenance staff at the
independent television studios, Wembley.
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J. C. Evans has joined the Dulci Company as tech-
nical sales manager. He received his early training at
the Dollis Hill Research Laboratories of the Post Office
and was more recently service manager and chief elec-
tronics engineer of Continental Radio and Electronics,
Limited.

When F. N. Calver, M.B.E., retired at the end of
April from the position of engineer-in-charge at the
B.B.C.’s Daventry transmitting station, H. A. Masters,
who had been assistant e.-in.-c. since 1949, succeeded
him. Mr. Masters, who is 35, joined the B.B.C. in
19300after service with the Marconi Company and the
G.P.O.

OBITUARY

Dr. Heinrich Barkhausen, emeritus professor of the
Technischen Hochschule in Dresden, who gave us the
“phon™ as the unit for the intensity of sound, died
recently at the age of 74. He was well known for his
research work on valves which resulted in the publica-
tion of his book “Elektronenrshren,”and his name has
been given to a number of his contributions to radio:—
the Barkhausen equation, Barkhausen clicks and Bark-
hausen-Kurtz oscillator. In recent years, Professor
Barkhausen has been head of the editorial board of our
German contemporary Zeitschrift fiir Hochfrequenz-
technik und Elektroakustik.

J. E. Davies, manager of the technical information
and publicity division of the Marconi International
Marine Communication Company since 1951, died on
June 1st at the age of 63. He joined the company’s
sea-going staff in 1912 and in 1927 became inspector at
the East Ham depot. Two years later he joined the
head office technical staff. Mr. Davies had been editor
of the Marconi Mariner—the company’s house journal—
since its introduction in 1948.

IN BRIEF

1957 Exhibitions.—The dates of the following radio
and allied exhibitions to be held next year have recently
been announced by the organizers: Physical Society Ex-
hibition, March 25th to 28th, Royal Horticultural
Society’s halls, Westminster, S.W.l; Electrical En-
gineers’ Exhibition (A.S.E.E.), April 9th to 13th, Earls
Court, London, S.W.5; Components Show (R.E.C.M.F.),
April 9th to 11th, Grosvenor House, Park Lane,
London, W.1.

Cambridge University has leased a site from the Air
Ministry at the R.A.F. station at Lord’s Bridge, near
Cambridge, for the Mullard radio-astronomy obser-
vatory. The cost of the erection of the observatory
and about half the total cost of the whole project will,
it is stated, be met by the recently promised £100,000
gift from Mullard, Limited.

A site has been acquired by the B.B.C. for the second
Northern Ireland television transmitter. It is some
570 feet above sea level on Sheriffs Mountain, near
Londonderry. The new station, which eventually will
also accommodate a v.h.f. sound transmitter, is planned
to be brought into service towards the end of next year.

The radio-telephone breakdown service of the Auto-
mobile Association is now operated from nineteen
centres and covers an area of some 34,000 square miles.
The latest transmitter is at Leicester and additional
centres are to be set up in Dublin, Belfast and St.
Helier (Jersey), later this year.

Television at the Opera.—Earlier this year Pye
installed a miniature television camera in the Vienna
State Opera House to enable the chorus master (in the
wings) and the organist (in the organ chamber) to follow
the conductor of the orchestra more readily. Now at
the Glyndebourne Opera House a television camera has
been similarly installed by Pye beside the prompter’s
box for the benefit of the chorus master.
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F.M. and Quality.—Commenting on the growing
American interest in the quality of the music pro-
grammes broadcast by f.m., our New York contem-
porary, Audio, draws attention to an additional attraction
for the “hi-fi” audience offered by station WBA-FM.
At each hour the station radiates one or more test
frequencies ranging from 30 to 15,000c/s—a worth-
while innovation.

One of the fifty or more articles in the Financial
Times’ annual Review of British Industry covers the
.broadcast receiver manufacturing side of the radio in-
dustry and another—by J. F. Lockwood, of EM.I.—
the electronics industry. In dealing with the effects
of the credit squeeze the writer of the first article, John
Hay, states: “Firms willing to put out a 12-inch or
14-inch set with the minimum of frills and tuneable only
over a limited number of channels at a price well below
that for the most-favoured 17-inch set with many refine-
ments can expect to secure a bigger share of the market.”

Semi-conductors.—Over sixty members of industrial
and Government organizations attended a conference on
semi-conductor devices at the Borough Polytechnic,
London, S.E.1, early in June. This was in the nature of
a follow-up to the very successful series of courses of
lectures on semi-conductors held at the Polytechnic in
the past three years, at which over 700 students
attended. A new series of elementary lectures will
begin in October and a more advanced course next
January.

Members of the Television Society elected to fill
the vacancies on the council for 1956-1957 are: J. J.
Billin (E.M.L), D. C. Birkinshaw (B.B.C.), S. J. Preston
(E.M.L), E. G. Rowe (8.T.C.) and F. H. Townsend
(Cathodeon). Mr. Birkinshaw has again accepted the
office of chairman.

LE.E. Students.—The new chairman and vice-
chairman of the committee of the I.E.E. London Gradu-
ate and Student section are respectively K. W. E.
Gravett (Post Office Research Station) and E. L. Jones
(Edison Swan).

The Fellowship of the Television Society has been
conferred on Professor J. D. McGee, professor of instru-
ment technology at Imperial College (formerly of E.M.L.
Limited), C. L. Hirshman, chief radio engineer at the
Brimsdown works of Ediswan, and Axel ]ensen2 head
of television research at the Bell Laboratories in
America.

Brit.I.LR.E. Convention.—Plans are being made by
the Brit.L.LR.E. to hold a convention—probably devoted
to electronics in automation—at King’s College, Cam-
bridge, from June 28th to July 2nd next year.

A New Approach.—Writing in the Financial Times
on the decline in popularity of sound broadcasting,
G. Clement Cave, general manager of Radio Luxem-
bourg, states—*“ For our part we intend completely to
revitalize our thinking and our planning. . . . We are
approaching the task as though radio is a completely
new medium that is about to be launched for the first
time on a natien where television has been well estab-
lished for years.”

AP.AE—At the annual general meeting of the
Association of Public Address Engineers, V. G. P.
Weake, of Pamphonic Reproducers, was elected presi-
dent in succession to A. H. Whiteley, of Whiteley
Electrical Radio.

Eire S.W. Station.—It has been decided by the Eire
government to dismantle the short-wave broadcasting
station at Athlone, which was set up in 1947 but has
not been used for the past few years.

Correction.—The photograph on p. 273 of our June
issue was incorrectly described as showing the Cossor
“ Hydraudyne ” oscilloscope. It illustrates, in fact, the
Mullard transistor oscilloscope, of which a block
diagram was given on p. 277.
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AIR ELECTRONICS
OFFICER. This
badge will be worn
by the new R.AF.
category of air
electronics  officer
operating radio and
electronic gear, not
controlled by the
pilot or navigator.

An autumn convention covering all aspects of air
traffic control is being organized by the Guild of Air
Traffic Control Officers for October 4th and 5th at
Southend-on-Sea, Essex. It is planned to include an
exhibition of manufacturers’ equipment and talks and
discussions on the design and operation of A.T.C. gear.

From July 2nd the head office of the Air Registration
Board will be Chancery House, Chancery Lane, Lon-
don, W.C.2. (Tel.: Chancery 2811.)

A summary of the applied research in electrical
engineering in progress in university colleges and tech-
nical colleges in London and the Home Counties has
been prepared by the Regional Advisory Council.
Copies of the list, covering 14 colleges, are obtainable
from the Council at Tavistock House South, Tavistock
Square, London, W.C.1.

A.R.B.M.—The Association of Radio Battery Manu-
facturers has moved from 41 Gordon Square to 77
Bedford Avenue, London, W.C.1. (Tel.: Museum 0476.)

FILMS AND PUBLICATIONS

Among the new films available on hire from the
Central Film Library of the Central Office of Infor-
mation is “ The first automatic factory.” It deals with
the ECME production line (originated by J. A.
Sargrove) which was described in Wireless World in
April 1947. The 20-minute sound film can be hired for
£1 from the Central Film Library, Government Building,
Bromyard Avenue, London, W.3. A short sound film,
produced by the Automatic Telephone and Electric
Company, describing the working of the transatlantic
radio-telephone link, is also included in the list of recent
film releases. It can be hired for 5s.

Mullard Films.—In addition to arranging film meet-
ings for the radio trade Mullard also cater for the
needs of amateur radio societies. Club secretaries can
secure details of films and lecture material from the
Films and Lectures Organization, Mullard, Ltd., Cen-
tury House, London, W.C.2.

S.I.M.A. Directory.—The 1956 edition of the
directory and handbook of the Scientific Instrument
Manufacturers’ Association includes a glossary of the
complete range of the scientific instruments manufac-
tured by the 130 members of the Association of which
a large number manufacture electronic gear. Over 200
pages are devoted to members’ announcements giving
further details of their products. The handbook is
obtainable from S.I.M.A., 20 Queen Anne Street, Lon-
don, W.1, price £1 2s 6d (post-free).

On June 6th, the Institution of Post Office Electrical
Engineers celcbrated the 50th anniversary of its foun-
dation. The October issue of the P.O.E.E. Journal will
be a jubilee number which will be devoted to articles
reviewing the developmen:t of the Post Office tele-
communications services during the past half-century.

A set of three wall charts, measuring 19in by 24in,
showing diagrammatically in colour the basic principles
of radio have been produced by Educational Productions
Limited. Published in collaboration with E.M.L. Insti-
tutes, the set of three charts (1, amplification; 2, the
resonant circuit; 3, the superhet) are obtainable from
Educational Productions Limited, 17 Denbigh Street,
London, S.W.1, price 3s.
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FROM ABROAD

Canadian LR.E. Convention.—The first convention
and exhibition to be staged by the Canadian section
of the American Institute of Radio Engineers is to be
held in the Automotive Building, Exhibition Park,
Toronto, from October 1st to 3rd.

Propagation Problems.—An international meeting on
the propagation of radio waves is to be held in Paris
from September 17th to 22nd. The four main sessions
will cover the propagation of metric, decimetric and
centimetric waves beyond the horizon; influence of the
ground on radiation and propagation; ionospheric
propagation; and miscellaneous matters including
“whistling atmospherics.” Particulars are obtainable
from the Société des Radioélectriciens, 10 avenue
Pierre-Larousse, Malakoff (Seine), France.

As a result of the international congress on analogue
computing held in Brussels last autumn, the Association
Internationale pour le Calcul Analogique has been
formed for the exchange cf scientific information on
analogue computers and the organization of inter-
national meetings. Particulars of the Association are
obtainable from R. Peretz, 50 avenue F. D. Roosevelt,
Brussels, Belgium, from whom copies in English or
French of the proceedings of last year’s meeting are
also obtainable,

“Radio Philatelia” is the title of a 48-page book pub-
lished in the U.S.A. in which the author, Herbert
- Rosen, traces the history of telecommunications as
depicted on postage stamps. The stamps, which are
illustrated and briefly described, are grouped under
such headings as inventors, telegraphy, telephony and
various aspects of radio. The publishers are Audio-
Master Corp., 17 East 45th Street, New York 17, N.Y,
and the price 2 dollars.

BUSINESS NOTES

Radio and Allied Industries, Limited, manufacturers
of Sobell receivers, are seeking to acquire McMichael
Radio, Ltd. It would remain a separate commercial
organization with its own limited dealership arrange-
ments for the sale of McMichael receivers, etc. The
board would be reconstituted and of the existing
directors H. F. Buckmaster and C. G. Allen would be
on the new board.

FIFTY YEARS of capacitor manufacture were recently
celebrated by the Telegraph Condenser Company which,
except for its recent entry into the field of printed circuitry,
has throughout specialized in the production of capacitors.
In this photograph, taken at a gathering of 2,000 employees
and friends, P. V. Hunter (chairman) is presenting
P. A. Sporing (director and general manager) with a silver

salver.  On the right is W. F. Taylor (director and
general sales manager).
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Although Pye Telecommunications “continue to
recommend a.m. for all new [marine radio-telephone]
installations ” they are to produce a frequency-modu-
lated version of the Ranger marine radio-telephone
equipment mainly for export.

Orders for 112 radar reflectors for ships’ lifeboats
have been received by Marconi Marine from four
shipping companies. The reflectors, which are collap-
sible for easy stowage, are of the corner octahedral
design to ensure a good radar echo from any bearing.

Simon Equipment, Limited, have received an order
from the Ministry of Supply to install multi-channel
long-duration tape recording equipment at the Thur-
leigh Airfield, Bedford. The equipment is similar to
that installed in the control tower at the Royal Aircraft
Establishment, Farnborough, last year. Simon have
also recently supplied multi-channel recording equip-
ment to India and Malaya.

Pye Marine, Limited, have recently brought into
operation a new wing of 13,500 square feet at their
factory at Lowestoft, Suffolk. The company are pro-
ducing the sound reproduction and loud-hailing equip-
ment for all the twenty trawlers being built for the
Russians at the Brooke Marine’s yard, Lowestoft.

The Manchester depot of Aerialite, Limited, and
its associates, Nettle Accessories, Limited, has been
moved to larger premises at 355, Deansgate, Knott Mill,
Manchester, 3. (Tel.: Blackfriars 2604.)

The technical sales office of Hallam, Sleigh and
Cheston, Limited, manufacturers of Widney Dorlec
cabinets, has been moved from London, S.W.6, to
Oldiﬁgld Road, Maidenhead, Berks. (Tel.: Maidenhead
4311.

Cleminson’s Agencies, Limited, of 36 Clifton Gar-
dens, London, N.W.11, advise us that they have been
appointed representatives to the wholesale trade for the
new Band I/III convertor made by Teleconversions,
Ltd. This turret tuner is available for use with receivers
with series or parallel heaters and for three different
sets of intermediate frequencies.

Communication Systems Limited, a subsidiary of the
Automatic Telephone and Electric Company, of Liver-
pool, are supplying the base station and transmitter-
receivers for eleven ambulances of the Wallasey
Corporation.

The Marconi radar installation in the Pacific Steam
Navigation Company’s new 20,225-ton passenger liner,
Reina del Mar, includes a 15-inch display unit. The
company has also fitted the radio-communication gear.
The sound recording and reproducing equipment in the
liner, including a 175-W amplifier, tape recorders and
170 Joudspeakers, is supplied by G.E.C.

EXPORTS

Marconi transmitting and receiving equipment and
d.f. gear was installed in the Vickers Viscount aircraft
which the Pakistan government purchased for the use of
the President.

During the recent State visit to Sweden, a display
of British goods was staged in Stockholm by the Coun-
cil of Industrial Design. Three radio receivers were
shown: Pilot portable (BM90), Ferranti table receiver
(255) and Roberts’ portable (R55).

India.—A contract for the supply and installation of
harbour radar (Type 32) at the newly-developed port
of Kandla in the Gulf of Kutch has been placed with
Decca. They are also supplying radar installations for
the Saugor and Khander Island lighthouses at the
approaches to Calcutta and Bombay.

The Shell Company of Pakistan have ordered a
chain of four Decca Navigator stations to be set up in
Eastern Pakistan. The chain will provide coverage in
the Bay of Bengal and the adjoining land areas.
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Crystal-Controlled F.M. Receiver

Three-Programme Switch Station Selection

BY D. N.

SINCE in any one area there are normally only
three f.m. programmes radiated on a group of fre-
quencies spaced 2.2 Mc/s apart a tunable receiver
is unnecessary and all that is required is a three-
station receiver. Such a receiver could have a
three-station switch or a remotely operated push
button with an electro-mechanical switch to select
the station. One of the principal bugbears of push-
button-tuned receivers has always been the troubles

“arising from the frequency drift of the local oscillator.

Avoidance of this drift on the medium wavebaud is
not easy and in Band II it is much more difficult
because of the higher frequency and because the
cffect of the drift is so detrimental to the quality of
the audio output. In a normal Band II receiver
some drift is permitted while the set is warming up,
but after about 10 minutes the temperature-compen-
sation circuits should be operative and little further
drift should take place; however, if there is any this
can be readily corrected by slight retuning.

In a push-button receiver no appreciable drift is
allowable at any time, and it is believed that such an
exacting requirement cannot be met with a switched
oscillator at 80 Mc/s bearing in mind that the switch
will introduce both variable inductance and resistance
and there will be in addition both extremes of

* Standard Telephones & Cables Ltd.

As this circuit dia-
gram shows the r.f.

CORFIELD*

temperature and variation of mains voltage. The
obvious solution to the problem is to employ a
switched crystal-controlled local oscillator; this
system is commonly employed in commercial multi-
channel ground and airborne equipment with every
success. It has been common practice to employ
a relatively low frequency crystal and a chain of
harmonic multipliers to generate the local-oscillator
frequency, this system is costly, complicated and
would not commend itself to the average listener,
particularly as the process of harmonic generation
could produce spurious responses in the receiver on
some channels and could cause interference on the
short wave and television bands.

Harmonic oscillators are known to lead to a poor
signal/noise ratio at the mixer stage unless special
care is taken to filter the output from the multiplier
chain. The most modern practice, however, is to
use overtone crystals which generate the local-
oscillator frequency directly and as these are now
available for frequencies up to about 100 Mc/s they
appeared to be an obvious choice. To cover the f.m.
band crystals around either 80 Mc/s or 100 Mc/s are
necessary and as the lower frequencies are both
cheaper and more readily available it was decided to
operate the mixer with the oscillator ¢ low,” hence
for Wrotham, as an example, the crystals are 78.4,

stage V, is of the
earth-grid  push-pull R,
type. The frequency-
changer is a triode-

A

pentode V, and

station selection is
effected by the three- Rs
way switch.
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Band III television and is a triode-
pentode valve, the pentode per-

Top view of the receiver chassis, including power supply.

80.6, and 82.8 Mc/s respectively, assuming the use
ot the standard 10.7 Mc's ii. The writer has
never delved in the past to find out why this fre-
quency was originally chosen. It is, however, in a
convenient part of the spectrum for obtaining the
necessary bandwidth of i.f. transformers and dis-
criminator and having been standardized in the
U.S.A. and the Continent it is an obvious choice
for the U.K., particularly as 10.7 Mc/s components
are readily available.

The Receiver: Two versions of a basic crystal-
controlled receiver have been built. The one described
here employs a manually-operated three-programme
switch to select one of the three crystals and is
complete with a normal pentode output stage
supplying the loudspeaker directly. The illustrations
show the form of layout thot can be employed.

It was thought desirable to design the basic receiver
with a reasonably high senritivity so that it could be
used in fringe areas; with this in mind, and to reduce
the possibility of interterence radiated from the
oscillator, an r.f. stage is embodied. The use of
300-ohm balanced feeder is fairly common practice on
the higher v.h.f. bands on account of its low cost and
low losses. The r.f. stage has accordingly been
designed for a balanced 300-ohm input. The
mixer is of a type more commonly employed for
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forming the function of a mixer
and the triode of an overtone
crystal oscillator. Two i.f. stages
are used in order to ensure good
sensitivity, the first stagz has
automatic gain control to prevent
the discriminator diodes being
I run above their rated current if the
signals received are exceptionally
strong. The discriminator is of
the ratio type and uses an un-
balanced arrangement of the circuit as it is known
that this type, as opposed to the balanced type, can
introduce two or three times less hum. A treble-
diode-triode valve is used, the triode operating as a
first-stage resistance-coupled a.f. amplifier.

Circuit Description: The r.f. stage V, is a
double-triode used as a push-pull earthed-grid
amplifier ; no tuned circuit is used for the input.
The two capacitors Cg, C, isolate the feeder from
the cathodes.

Two alternative cathode circuits are permissible.
The neatest is to omit R’ and R” and to wind Ch,
with resistance wire so that it has a resistance of 200
ohms on each side of the tap. No. 48 gauge nickel-
chrome alloy wire can be used and a length of about
20 in. for each side is needed. A resistor can, of course,
be used for the former in the usual way. Wire of
this sort is not too easy to handle, nor can it readily
be obtained in very small quantities. As an alter-
native, therefore, the choke can be wound with
No. 38 gauge copper wire and the resistance
obtained by inserting R’ and R” of 200-Q each.
They should preferably be of the }-W type, but }-W
will do. A 6BQ7A will give rather more gain and
lower noise than an ECC85 but is less readily
available. The centre tap of the push-pull anode
coil L; is not earthed but floating because of R,
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which is connected directly to the centre tap; R, is
an additional series resistor to drop the anode voltage
to about 150. The grids of V, are earthed to the
chassis on the valve socket and the heaters are supplied
via two dust-cored chokes, Ch, and Ch,, decoupled
with lead-through capacitors C; and Ci,.

The mixer grid coil L, is mounted inside L; and
as a pair they have a sufficiently wide bandwidth to
cover the three stations, they are adjusted by con-
certina-ing the turns in and out slightly to give
maximum gain on the middle channel. The pentode
section of valve V, is used as a mixer (leaky-grid
fashion) with grid-leak (R;) bias and no cathode
bias; the capacitor C,; is the grid capacitor, the
screened grid (g,) being supplied at about 100 volts
by R, decoupled by a lead-through capacitor C,,.

The triode of V, is used as the crystal oscillator
in a ¢ Squier ” circuit. The grid leak is R, and
provision is made for checking the grid current at
the meter point across R; decoupled by C,. Anode
voltage is supplied via a series resistor R, decoupled
with a lead-through capacitor C, to a tap on the
tuned circuit L,, L, and C,. XL, crystal is the
highest-frequency crystal of the trio, and in this
position of the switch C, is tuned for the maximum
stable oscillation (see lining-up procedure). When
the switch is on XL, or XL, additional trimmers,
C, and C,, are brought into circuit progressively to
tune L,, L,, C, to a lower frequency. Since on these
positions C, or C; load one end of the tuned circuit,
they tend artificially to move the position of the tap,
which being off-centre provides some regeneration
which is essential for the operation of overtone

correct loading is restored: it is, however, a little
out one way or the other on XL, and XL, but this
is of no consequence. There is sufficient coupling
between the oscillator and mixer in the layout, and
within the valve V, and its valveholder, to provide
adequate peak heterodyne voltage. The value of this
voltage can be ascertained by connecting a micro-
ammeter in series with the ¢‘ earthy  end of Ry, the
current should be of the order of 10 uA. The
common heaters of V, are decoupled with lead-
through capacitors C;; and C;,. The anode of the
mixer is connected to the primary of the first if.
transformer L; and the anode supply obtained via
R, decoupled by C,. C,; tunes the primary winding
of L, but is connected directly to chassis at the valve-
holder in order to bypass any Band II signal present
in the anode circuit.

The secondary windings of the first and second
i.f. transformers are tuned by 5-pF capacitors
mounted within the transformer cans but the
second i.f. transformer primary winding differs from
the first in that it has no tuning capacitor. The
circuit arrangement of V, and V, are similar as
regards supply voltages, the screen voltage being
derived from a 100-volt supply as the use of a
sliding screen (series resistor) would increase the
grid base too much for a.g.c., a grid leak R,; and
capacitor C,; by their limiting action prevent V,
being driven into excessive grid current with very
strong signals. R, and C,, decouple the a.g.c. line
to V,.

The anode of V, is connected to the primary
winding of the discriminator L,. The secondary

crystals. The capacitor C; is chosen to load the winding is tuned by C,;, which must be of a type
other end so that on the middle frequency (XL,) the (Continued on page 315)
COMPONENT VALUES AND CHIEF PARTS
Coils: Capacitors (continued) Resistors:
LE. coil formers and cans, Aladdin C, 820pF lead-through All resistors 3-W rating and +20%
PP5937 C tolerance unless otherwise stated.
Dust cores for L and Lg (2 each), =2 10pF air-dielectric trim- '
Neosid 500 mat. Ca mers R, R 200Q (see text)
Dust cores for L (2), Neosid 900 24 §200F lead-throush Ri 26
mat. 5 pF lead-throug 2 TkQ,
Dust cores for Ch, and Chj, Neosid Ce 3pF ceramic Ry 1kQ
CHI. (Each fully wound with Cz  1,000pF R, 3.9kQ
No. 24 enam. wire.) Ce 47pF N750K R; 1500
10 turns total No. 18 enam. g9 47pF N750K Rg 270kQ
L wire tapped at 3 t. for L 10 R 68kQ
L; leaving 7 turns for L. In- Cn }820pF lead-through R; 1kQ
side diameter }in. 12 R 220kQ
L, 18 turns No. 18 enam. wire. Ciz  47pF N750K R 680
Inside diameter }in. 814 ngpllz lead-through R:‘,’ 1KQ
L, 8 turns No. 18 enam. wire. 15 pr ceramic
b ) ¢ A Ry, 1kQ
Inside diameter fzin. Fitted C,q— o
outside Lg. C;: } 0.014F %‘3 2%(8)159
Crystals: C 300pF Ris 1kQ
: 24 15
See text. S.T.C. Type 4046 Co;  1,000pF Ry6 1kQ
Css  0.0IuF R;, 47kQ
Valves: Csr 40pF silver mica ) Rig 18kQ | To be matched
gl gg(gw\ E&}EBCZCSS Cos 2uF, 50V electrolytic gm 4}131123 [ within 2%
; or
Vi, V4 6BJ6 P }°-°5HF Ray 10MQ
27,5 g{g:gr}z é\BB(g:lgo Ca1 oLk %22 Sggtg log-law
8 Csz (3)9@, 12V electrolytic R aTokn
Capacitors: Caa 0.01p R2 1kQ
Where particular kinds are specified C’ 5pF fitted inside cans of R:z 150Q
their use is important. c Ls and Lg Ry, 1.2kQ
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having low capacitance
drift (silver mica), and

connected to the inde~
pendent diode cathode
(pin 3) of V; and the
other diode anode (pin
1). The anode of the
independent diode (pin
2) is connected to the
discriminator d.c. load
which is composed of
two equal resistors R,
and R,,, these are
shunted by C,s, which
should have a low leakage up to 50 volts d.c. com-
pared with the sum of R,;5 and R,,. The d.c. load
is split into two equal resistors for the purpose of
achieving a simple lining-up procedure, the tap also
being employed for a.g.c. to V.

The audio output is taken from the tertiary wind-
ing of L, and is decoupled to i.f. by C,,, C,; and
R,;. As the a.f. output voltage of the discriminator
is quite small the triode of V; is operated with no
cathode bias, which enables the cathode to be
earthed, the bias being furnished by contact potential
developed across R,;.

The output stage V, is conventional, the output
transformer TR, being chosen to suit the type of
loudspeaker; the ratio should te selected to give a
load of 5,200 Q on the valvz. It will be noticed that
two bias resistances in parallel are shown for V.
This is merely to enable the required and non-
standard value of 135 Q to be obtained with standard-
value resistors. Any alternative output stage, which
needs the same order of signal to drive it, may, of
course, be used.

Alignment: As there is only one variable in-
volved in these receivers, namely the i.f., they can
be aligned on the actual station providing the i.f.
is sufficiently near for a signal to be received.
Otherwise, and in the absence of a calibrated oscil-
lator or signal generator, a short-wave broadcast
or communication receiver can be successfully
employed for this purpcse. If the short-wave
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Under view of receiver.

receiver is tuned to a frequency lower than the
scale marking by its intermediate frequency its
mixer oscillator will usually provide sufficient
signal at the aerial'terminal for alignment purposes.
For example, if the if. is 465 kc/s, the receiver
should be tuned to 10.7 Mc/s—465 kc/s, i.e., 10.235
Mc/s; the nearest approximate marking may be -
10.2 Mc/s or 29 metres.

A wire should be connected between the aerial
terminal of the short-wave receiver and the mixer
grid of the f.m. receiver V,, the crystals being
temporarily removed. A voltmeter should be
connected across the discriminator diode load
Rs/R,, between the diode anode and the chassis. The
meter should be of the high-resistance type, say,
1,000 ohms/volt and range about 5, 10 or 25 volts.

The dust cores of L;, Lg and the primary of L,
should be tuned for a maximum reading, the second-
ary of L, can be tuned anywhere to produce a
reading. The i.f. amplifier is now approximately
aligned. The crystal circuit is adjusted by turning
the programme switch to the highest-frequency
channel and connecting a milliameter range 0-2 mA
in series with the triode grid leak R, of V, or a
voltmeter range 0-1 volt across R;. If the trimmer
C, is increased in capacitance it will be found that the
grid current increases slowly and at some point
suddenly falls, indicating that the crystal has ceased
to control the oscillator; the trimmer is correctly
set if it is adjusted to a point just before this fall.

BIFILAR WINDING
11711 TURNS
No 38 ENAMEL
? AT 38 TURNS/IN. FOR
3

A

EACH WINDING

ILF. Transformer details.
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The programme switch should be operated to and
fro several times to ensure that the adjustment is
such that the crystal controls every time. The
switch should be tuned to the other frequencies
C, and C, being adjusted so that consistent control
occurs, the grid current being of a similar order.
C, must not be readjusted for the other frequencies.
If the heterodyne voltage applied to the mixer
grid requires to be . checked, a meter reading of
about 10 uA should be obtained in the earthy end
of R, representing about 3 volts peak on the mixer
grid. This reading should not be taken until L;/L,
have been aligncd to the middle channel as the read-
ing obtained depends on the tuning of L, and L,
and on the adjustment of C,, C;, C,.

If the programme switch is operated to the middle
channel of the three, the connection of a Band 11
aerial should now produce a B.B.C. signal which
may operate the voltmeter and also produce a
distorted sound signal.

The cores of L;, L and the primary of L; should
now be accurately aligned for a maximum reading,
the turns of L, and L, should also be concertinaed
in and out for a maximum reading. If L,/L, do
not appear to be tuning correctly, and it is not
known if the circuit is tuning high or low, this can
be checked by inserting into the centre of the coils

SELECTIVE

SOMETHING different in paging systems was re-
cently demonstrated in London. It is different in that,
although the calls are personal, the person called is
free to move about and yet is always within hailing
distance.

The system depends on the setting-up of a r.f. in-
duction field in a loop surrounding the building. This
is fed from a central 25-watt transmitter and control
unit and the system operates within the band 75 to
87 kc/s. ‘Transistor receivers carried by the persons
to be called are each tuned to one of 50 calling frequencies,
spaced 250 cycles from each other.

With a 25-watt transmitter one loop is sufficient
under average conditions to cover an area of bectween
20 and 30 acres; the buildings served within -this area
may be up to six storeys high. If screening exists be-
tween floors a second loop half-way up the building is
connected in series with the one on the ground floor.

Basically the control unit is an oscillator incorporat-
ing 50 crystals, one for each of the calling frequencies.
The selected calling frequency and audio signals are
fed to the transmitter, the output of which is adjustable
to allow for various loop impedances.

The transistor receiver measures 73in by 2iin by
Zin and, weighing only nine ounces with battery, it can
be carried in the breast pocket. It has no controls,
but incorporates a mercury switch so that it is auto-
matically switched on when in the vertical position.
The miniature buili-in crystal loudspeaker gives ample
volume without necessitating the receiver being held
to the ear. Power is from a four-volt mercury cell. A
ferrite rod aerial is mounted inside the plastic case.

The selective calling system is achicved through a
crystal filter circuit, tuned to one of the 50 calling
frequencies, and a “gating” transistor which controls
the h.t. to the a.f. stages. In the quiescent state the
battery consumption is 2.2 mA, and when receiving a
call 5.5 mA.

British Communications Corporation, Limited, of
Wembley, Middlesex, the manufacturers of the “ Radio-
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a brass rod or a thin dust core. If the former increases
the reading the turns require opening out and if the
latter increases the reading they require closing up.
Lastly, the meter on a low range should be connected
tetween the junction of R,; and C,, and the junction
of R,s andR,,. The secondary winding of L., should
then be adjusted to zero reading (turning this core
will cause the meter to read either way of the zero).

Crystals: It should be noted that the frequencies
of the crystals employed must be selected to suit
the particular f.m. stations it is desired to receive.
Their nominal frequencies must be 10.7 Mc/s less
than the frequencies of these stations. The crystals
are supplied in sets with a close tolerance on their
frequency differences but a wider tolerance on
their absolute values. It is because of this that it is
recommended that the final alignment of the i.f.
amplifier be carried out on a signal, for this auto-
matically allows for variations in the absolute
values by shifting the i.f. appropriately.

Power Supply: Details of the mains equipmeant
are not given since it is entirely conventional. It
must provide 250 V at 100 mA and 100V at 4 mA
for h.t. and 6.3 V at 2.5 A for the valve heaters.
The 100-volt screen supply can be derived from
the 250-volt line by a potentiometer consuming about
10 mA in the lower limb.

SYSTEM

page,” as it is called, claim that with
average use a battery lasts about

500 hours. The cost of a complete
installation with 50 receivers is
£2,500.

It should be added that although
radiation outside the loop is limited
to but a few feet, the G.P.O. has
stated that a licence is needed.
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SEMI-CONDUCTORS-1

By  CATHODE RAY”

SOME readers may have been wondering why 1
say hardly anything about transistors. It is not be-
cause I am against them on principle. One reason
is that when transistors first appeared it was clear
that at least several years would elapse before they
were fit for popular use. Apart from the few en-
thusiasts who like to follow everything from the start
and who can be relied upon to find the information
for themselves, it is not very satisfactory to be given
a rather difficult explanation to digest and then have
to wait years until the subject becomes really topical,
by which time we have probably forgotten most of it
—which may be just as well, because in the mean-
time it has become obsolete.

It would be, quite reasonable to classify transistors
as valves—in fact some authorities prefer “crystal
valve” to “transistor ’—but the name “valve” has
so long been associated with the “ bottle of vacuum ”
or thermionic kind that I am going to use the term
in that generally accepted sense. Although in some
ways transistors are very like valves, their inner
workings are more difficult to grasp, and in some
respects they behave in actually opposite ways. (It
was this oppositeness that [ tried to bring out in my
one previous deflection into the transistor field*.) So
it seemed best to defer tackling this rather formid-
able subject until there were signs that transistors
would soon appear on the commercial market in a
big way.

Prices of Transistors

About a year ago Dr. (“Father of the transistor”)
Shockley prophesied that an “explosive” growth in
transistor production would occur when their price
fell below that of valves, p-obably some time in 1956
or 1957 The doubtful part of this forecast, it seems
to me, is the assumption that the price of transistors
will fall below that of comparable valves. Perhaps
in America it will; but as regards this country, with
the example of valve v. metal rectifiers before us for
so many years, I should expect the prices would be
cunningly adjusted to a nice balance. However,
even if the growth of transistors never reaches flash
point, I am sure it is going to be rapid enough from
now on to make it worth while addressing our minds
to the task of understanding how they work.
There is already a large literature on transistors,
and they have by no means gone unmentioned in
Wireless World; why write more? Well, as I have
just said, many people may be only just deciding that
it is time they knew something about them, and have
missed what appeared earlier. Then there has been
a marked tendency for literature on the subject either
to say it isn’t necessary to know how transistors
work in order to be able to use them, or else to
plunge into Fermi-Dirac and wave mechanics and

* ¢ PDuals.” April, 1952
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in Literature on Transistors

all that, to the confusion of the earnest plodder. 1
suspect that there are a large number of people who
would like a simple picture of what goes on in tran-
sistors, to hang up in their minds alongside the pic-
ture they already have of what goes on in valves—
the nice clear picture of electrons boiling off from
the hot cathode and streaming across to the attractive
anode, to an extent controlled by raising or lowering
the potential of the intervening grid. Now although
things that began by appearing so abstruse as to be
intelligible only to honours graduates have a way of
coming within reach of the masses (radar during the
last war, for example), and transistors will no doubt
soon be included in the most elementary communi-
cations courses, I think it is fair to say that the
picture must inevitably be a little less simple. The
delightful thing about the vacuum valve is that its
essential principles really are very simple. The
picture of gas-filled valves is more complicated be-
cause of the gas ions. Transistors are more compli-
cated still, if one takes into account all the internal
actions that are important; to say nothing of the fact
that nobody yet quite knows what all these actions
are.

One thing we shall see is that the complicated
picture of some of the actions can be replaced for
routine purposes by a more condensed description,
the details being, as it were, “understood.” What
1 am rather afraid of is that the details may appear
so formidable that they never will be understood,
and the condensed descriptions of the movements
of electrons and “holes” will just be accepted as
arbitrary facts. No doubt a iot of self-styled “radio
engineers ” manage to clear faults in customers’ sets
on a basis of arbitrary facts; for example, that a
strangled sort of sound from the loudspeaker of a
portable is the signal for another opportunity to sell
a battery; but that is hardly likely to satisfy Wireless
World readers. On the other hand, to attempt to
paint the full picture at one sitting by studying the
recognized treatises will be too much for the people
I have in mind. As I said in the March issue, such
people, of whom I am one, need time for new ideas
io sink in, and the best thing is first to make a sim-
plified sketch, and when that is clear in the mind
61l in the details. I only hope that the necessary
simplifications will not make the physicists squirm
too much.

Currents in Solid Conductors

Our sketch must start with the basis for all the
several distinct kinds of transistors, as well as crystal
rectifiers and doubtless other things still to be in-
vented—semi-conductors. The reason vacuum
valves are so easy is that the vacuum gives the elec-
trons released from the cathode a clear space in
which to work, and, since electrons are all absolutely
identical negative electric charges, it is relatively
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simple to calculate what they will do in given con-
ditions, and still simpler to visualize their movements
(which are electric currents) in a broad, general way.

Electric currents in solid conductors such as wires
are much more complicated theoretically, because
most of the material is more or less fixed and one
has to account for the presence—to very different
extents in different materials—of electrons capable
of constituting currents. That in itself is quite a
difficult study if one goes into it at all deeply. And
then, having explained the presence and density of
the electrons, one has to consider how their move-
ments under the influence of an e.m.f. are affected
by the jungle of fixed atoms through which they
have to percolate. I don’t think it would be unjust
to suspect that the great majority even of profes-
sional electrical engineers know and perhaps care
very little about all this. Fortunately for them, for
nearly all practical purposes it works out very
simply, and all they need is Ohm’s law and a list
of the few important electrical circuit materials with
their conductivities (or resistivities) and temperature
coefficients.  Given these, and the dimensions,
material and temperature of any part of a circuit,
and the e.m.f. applied, it is routine stuff to calculate
the current that will flow. Quite often it may not
even be necessary to bother about the temperature,
because for most ordinary conductors—metals—the
resistance does not vary steeply with it.

Current flow through insulators is less simple,
but so long as one takes care always to use good
insulators one can dismiss the subject in the terse
manner of the schoolboy on “Rabbits in Green-
land” (or wherever it was there weren’t any). Even
moderate insulators conduct something like 102°
times less than metals.

In between the very good conductors (usually
called just “conductors”) and the very bad con-
ductors (insulators) there are some substances that
are neither—semi-conductors. It is not simply a
matter of their conducting millions of times less
than metals and billions or trillions of times more
than insulators. Their whole electrical behaviour
is most peculiar. Take germanium, which is now

NEON q
ATOMIC NUMBER 110

S00IUM
ATOMIC NUMBER: N
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the best known semi-conductor although only a few
years ago it was little more than a name in the
table of chemical elements. Two apparently identi-
cal pieces, both absolutely pure so gr as the most
delicate chemical analysis can show, might differ
in conductivity by more than a hundred to one.
Again, a piece of apparently pure germanium might
pass current readily from one end to the other but
not in the reverse direction. And whatever the
conductivity happens to be, it depends very much
on temperature, and in an apparently capricious
manner.

The reasons for these peculiarities involve very
large chunks of both chemistry and physics, especi-
ally the modern parts that are so difficult because
they cannot be accurately expressed in terms of
anything we can see or visualize. Our sketch will
have to consist of highly simplified versions of the
bare essentials.

Structure of Atoms

Every substance consists of one or more of the
92* chemical elements. The differences between
these elements result from the structure of their
atoms, which are the smallest portions of them that
can exist. Each atom consists of a central nucleus
surrounded by one or more electrons. It is often
likened to a sub-miniature solar system, the nucleus
being the sun and the electrons the planets. In
some respects that is a very good picture, because
it helps one to realize that an atom consists mainly
of empty space, so that anything shot at it from
outside is likely to go right through without hitting
any of the parts. But it mustn’t be taken too liter-
ally; in particular, the idea of electrons as solid balls
revolving round the nucleus in clearly defined orbits
is very naive according to modern teaching. Any
attempt to bring electrons sharply into focus seems
doomed to disappointment.

The nucleus itself is a composite system, made

* Leaving out of account a few radioactive elements that have
been artifictally produced.

Fig. 1. Electric charge
diagrams of atoms of a few
of the chemical elements.
Each black dot represents an
electron, which carries one
unit of negative charge (— 1).
The nucleus at the centre
carries a positive charge
equal to the atomic number
of the element. So a neutral
atom must have the same
number of electrons. These
are distributed in *‘ shells *’
knownas *“* K, L, “M”,
etc., each of which has a
certain maximum capacity.

SILICON
ATOMIC NUMBER:t4
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Fig.3 - =

@ Fig. 2

Fig. 2. For some purposes the atom diagrams can be
greatly simplified by lumping the filled shells in with the
nucleus and showing only the net electric charge inside a
circle. Each of the electrons left over—the valency
electrons—is represented by a minus sign. The diagram
here replaces the sodium diagram in Fig. | and also a
number of even more complizated ones.

Fig. 3. Atom diagram of the Fig. 2 type for certain
elements including silicon and germanium.

up of neutrons and protons; but since we are not
concerned just now with atomic energy (“nucleo-
nics ”) we can ignore that and regard the nucleus
simply as a single body, contributing most of the
weight, and carrying a positive electric charge.
Element No. 1 on the list (which is hydrogen) has
a nucleus with one unit of positive charge; No. 2
(helium) has two units; No. 3 (lithium) three units;
and so on. No. 8 is oxygen; No. 29, copper; No. 47,
silver; No. 92, uranium. There are no fractions of
a unit. And how much is a unit? It is equal and
opposite to the negative charge of one electron.

So to make one neutral (i.e., uncharged) hydrogen
atom it is necessary to cancel the positive charge,
by adding to its nucleus one electron. And so on,
all through the list; the number of electrons sur-
rounding the nucleus of any element is the same
as the number of that element in the list. It is
called, not unnaturally, its atomic number.

Now although the modern picture of how these
electrons are distributed around the nucleus is
rather hazy, it is known that there are quite strict
rules about it. They can exist only in certain
“shells” around the nucleus, and the normal capa-
city of each of these shells is fixed. To change the
analogy, an atom is rather like a restaurant with a
number of tables of different sizes, in which the
customers are made to fill all the seats at the first
table, then the second, and so on. The first table,
which is labelled “K », seats only two, and is fully
occupied by helium with its two electrons. The
second table (“L™) seats eight, so the first two
tables are completely filled in atom No. 10, which
is neon.

Atoms of the great majority of elements, however,
have one table only partly filled. In the lithium
atom, one of its three electrons is obliged to sit all
by himself at the second table. He resents this
arrangement and is constantly watching for an op-
portunity to slip across to some other restaurant
where there is a vacancy. Such a restaurant might
be a fluorine atom, which with its nine electrons has
one place unfilled at the second table—see Fig. 1.
If the two different atoms come close together this
transfer is almost inevitable. The fluorine atom,
having gained an electron, is now negatively
charged to the extent of one unit (+9—10=—1);
while the lithium atom is left with one of its three
positive charges unneutralized (+3—-2=+1)so0 as a
whole has one positive charge. These two atoms,
being oppositely charged, are mutually attracted and
enter into partnership under the new name of
lithium fluoride. And so we have what is called a
chemical reaction betweer. two elements to form a
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compound, which is usually very unlike either.
Incidentally, an amalgamation of two or more atoms
is called a molecule.

An oxygen atom with its eight electrons has two
vacancies at its second table, so is able to invite two
hydrogen atoms with their single electron each to
enter into partnership, forming H,O—water. The
number of vacancies or surpluses is called in
chemistry the wvalency; in hydrogen and lithium and
fluorine it is one, but in oxygen it is two. The
valency of atoms such as helium and neon in which
there are no partly filled tables is zero; they are
extremely self-satisfied and stand-offish and cannot
be persuaded to take an interest in any other atom.
In other words, they form no chemical compounds.

The odd electrons in other elements, which do
tend to enter into external relationships, are called
valency electrons. For our present purpose we can
greatly simplify our pictures of atoms by lumping
in with the nucleus all electrons in filled shells, be-'
cause they play no active role. This augmented
nucleus is the main body of the atom, the only
other components being the valency electrons, if
any. In this simplified plan, 10 of the 11 electrons in
a sodium atom can be included with the nucleus to
form a body having an electrical charge
+11—10=+1, surrounded and neutralized by its
solitary valency electron, as in Fig. 2. The same
diagram would do for copper or silver or gold,
which all have one odd electron per atom (though
the number of socially happy electrons within the
circle varies according to the element; in a gold
atom there are 78).

Shared Electrons

It is no accident that all the elements just men-
tioned are particularly good conductors of electricity.
The “odd man out” belonging to each atom, hav-
ing no close social ties, readily breaks away and
roams around at random, hoping to find a vacancy.
In a piece of more or less pure metal its chances
are negligible; and so there is a vast army of un-
employed (about 10** per cu cm), easily persuaded
by the influence of an electric field to drift along in
a particular direction. This drift is an electric
current. And if there is a large current per volt we
say the resistance is low (or the conductance is
high).

Atoms that possess at least half a shell-full of
valency electrons have another method of satisfying
their social instincts. Fluorine, for example, has
seven out of eight; and if there is no atom present
such as sodium from which it can get the one elec-
tron needed to make up the set it enters into part-
nership with another fluorine atom, on the basis
that each atom shall regard one of its valency
electrons as common to both. So each has seven
of its own plus a shared one. The link between the
two atoms via the shared pair of electrons is called
a co-valent bond. Fluorine, then, normally exists
in separate molecules each made up of a pair of
atoms.

Silicon, also shown in Fig. 1, and germanium,
have only half enough valency clectrons to make a
set of eight, so their atoms can be represented in the
simplified manner as in Fig. 3. To make up the
set, each electron has to link up with one of the
four in another atom. If conditions allow this ten-
dency to be fully realized, the result is a three-
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Fig. 4. The valency electrons in Fig. 3 tend to link up
with others, as indicated in this diagram of a minute
portion of perfect germanium crystal.

Left: Fig. 5. The move-
ment of an electron from A
in (a) to B in (b) can
alternatively be regarded
as the movement of a hole
from B to A. The direction

(a) .<—

A B  of the field causing the
(b) 5 movement is in either case
‘ indicated conventionally by

the arrow.

dimensional structure of the kind we all know as a
crystal. A three-dimensional structure is awkward
to show as a diagram on paper, but in this case it
can easily be flattened out into two as shown in
Fig. 4. The fact that all the valency electrons are
occupied in maintaining co-valent bonds between
atoms is indicated by the lines joining them to-
gether.

Shaking up Process

In a perfect crystal all the valency electrons would
be fully occupied in this public-spirited service and
there would be no loose characters open to the influ-
ence of every field. In other words, the crystal
would be a perfect insulator. In actual fact, crystals
- of silicon and (still more) germanium are very far
from being perfect insulators, but—as I have already
indicated—exactly how far is difficult to determine,
because attempts to measure their conductivity yield
widely different results, for no very obvious reascn.
However, several reasons have been found.

One of them is that incoming energy such as heat
or light can “shake out” a valency electron here and
there. The process can be visualized by means of
a model consisting of a perfectly flat level board like
a billiard table, on which large numbers of small
balls representing the valency electrons are mounted
in regular formation. They are held in this forma-
tion by resting in shallow depressions or holes.
Applying an e.m.f. between the ends of the crystal to
produce an electric field throughout it is represented
by lifting the end of the board that stands for the
negative terminal. Provided that the tilt is only
slight, it is not enough to get the balls out of their
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holes, so there is no current. This is like the crystal
at absolute zero temperature.

The effect of raising the temperature of the crystal
is simulated by shaking the board with increasing
vigour. At a certain intensity a few of the balls
begin to shake loose, even when the board is perfectly
level. The vibration makes the loose balls wander
about, and on a level surface their movements are
completely random. In the course of this wander-
ing, a ball is quite likely to come across an
unoccupied hole, into which it will drop and stay
until again it is shaken loose. The hole it drops into
is not necessarily the one it originally filled. If the
degree of board-shaking is kept constant, a balance
is reached between the rate of shaking loose and the
rate of dropping in or “recombination,” so that the
average number of loose balls remains practically
constant. The greater the shake, the greater this
number.

Now without leaving off shaking the board, apply
a small em.f. by slightly tilting it. The random
wandering of the loose balls is modified by a steady
drift to the lower or “positive” end. There is a
current of electrons through the crystal from negative
to positive. To complete the analogy of the e.m.f.
it is necessary to collect the balls as they arrive at
the bottom end and transfer them to the top. The
whole thing is now just the sort of picture one has
of current through a metal, except that in the crystal
only a minute proportion of the total electrons is
loose, so the current is comparatively small. In
other words, the conductivity of the material is low.

If we shake our model more vigorously, to repre-
sent a higher temperature, the proportion of loose
balls is increased, and the current for a given tilt is
greater. This represents the quite steep increase in
conductivity of a semi-conductor when its tempera-
ture is raised. A metal, by contrast, has no more
electrons to be loosed, so its conductivity does not
rise; in fact, it falls slightly, because the vibration of
the atoms impedes the current somewhat.

There is another difference between a metal and
a semi-conductor. Nearly all the atoms in a semi-
conductor are clectrically neutral. But exceptionally
there is the atom from which an electron has been
shaken loose and is therefore a unit positive charge.
Such atoms are represented in our model by the
deserted holes on the board. In a semi-conductor
the shortage of an electron is actually called a hole.
Because the atoms, represented by the circles in Fig.
4, are fixtures—the very structure of the crystal, in
fact—these positive charges or holes are fixed. Or
are they?

When we were shaking our board we noticed that
when an electron broke loose from a hole (say A in
Fig. 5) it sometimes fell into another (B). Seeing
that electrons and holes have no individuality but are
all identical, the net result of such an incident could
alternatively be described as the movement of a hole
from B to A. But why describe it in this upside-
down way, even if it does amount to the same thing?

The reason the electron moved to B rather than the
opposite way may have been because there was an
electric field in the direction of the arrow. Its move-
ment from A to B was a tiny electric current, against
the arrow because an electron is a negative charge.
The same current is caused by an equal positive
charge, with the arrow, from B to A. Referring to
the incident as a movement of a hole does at least

(Continued on page 321)
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Fig. 6. This puzzle game shows more clearly than Fig. 5

the advantages gained by substituting hole movement for
electron movement.

look more sensible as regards conventional signs.
But we are so used to thinking of movements of
electrons as conventionally positive electric currents
going the other way that this alone wouldn’t be suffi-
cient reason for a little white lie. '

The real reason appears if we remember that holes
in semi-conductors are comparatively rare features
of the material structure. Instead of Fig. 5 let us
take up one of those puzzle games in which there are
15 movable square counters in a frame with room
for 16, as in Fig. 6. Because there is only one vacant
space or hole, the counters—representing electrons—
can move only one space at a time. A considerable
amount of shuffling is required to transform situation
(a) into (b), and it would be excessively tedious to
specify the individual movements of all the counters.
It is much easier to say “ Move the hole from B to
A"’

In the same way, instead of noting that under the
influence of a certain electric field a vast number of
electrons made very small journeys of various dis-
tances and directions, and having to add them all up,
it is simpler to observe that the net result was the

same as if one hole travelled the whole length of
the crystal.

There is a point to watch. In Fig. 5 the electrical
result could be stated as one electron transferred from
A to B, or one hole from B to A. In Fig. 6 the result
could be stated as the sum of a lot of short counter
movements in various directions or as one hole move-
ment from B to A. But in semi-conductors one
generally has both. If an electron becomes detached
somewhere in the middle of a crystal it may be
moved by a field from there to the positive end; and
simultaneously, by means of innumerable short
electron shufflings, the hole it left behind may
“move ” from there to the negative end. The total
electrical effect is actually the one long electron
movement plus the innumerable short ones roughly
in the same direction, but it can more conveniently
be regarded as the one long electron movement plus
the one long hole movement in the opposite direction.

That is an example of what I meant earlier in say-
ing that relatively complicated actions, such as all
the movements of counters from Fig. 6(a) to (b), can
be replaced for convenience of description by simpler
equivalent but not literally true actions, such as the
movement of one hole, provided that the real mean-
ing behind the simplified expression is understood.

You may be wondering why holes are not men-
tioned in connection with conduction in metals. The
reason is that because all the atoms are permanent
vacancies there is no sense in which they can be said
to move. The term “hole ” is reserved fo. a vacancy
that appears to be mobile, which can only happen
when vacancies can be re-filled by electrons.

So far, we have a picture that fits some of the
experimental facts; namely, the conductivities of
silicon and germanium, which are much greater than
insulators but much less than metals, and rise rapidly
with temperature. But that is only the beginning
and will have to be continued in our next.
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LETTERS TO THE EDITOR

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

Why 625 Lines?

1 FEEL that I cannot let your editorial in the April
issue of Wireless World pass without comment.

The position surely is that by sticking to our 405-
line system we are the “odd man out,” not only in
Europe but, I believe, in the world. I am told by many
most competent technicians that any compatible system
which continues to use 405 lines for a colour picture
may, in the long run, be unacceptable to the public.
The introduction of colour television surely presents us
with our last opportunity of coming into line..

I must also strongly disagree with your conclusions
about the export market. Here is a great new field
opening up before us and, if we stick to the 405 system,
we will deliberately price ourselves out of it. To keep
our products competitive it is essential that our export
goods are developed from our home market. It is most
unlikely that manufacturers in this country will be able
to produce economically television receivers operating
on a system different from that used at home because
this would entail running two completely different
assembly lines. Western Germany, for instance, using
the 625-line system is able to export its home model
with no modifications whatsoever and at prices con-
siderably below those at which British manufacturers
can afford to sell. Why then should we put ourselves
even further behind our competitors in the export market
by duplicating our plant to cover two different systems.

We cannot divide the electronics industry into water-
tight compartments. We must be able to make a profit
from the export of television receivers if we ‘are effec-
tively to develop the other branches of the industry.

London, W.1. ROBERT RENWICK.

I READ with interest your editorial, in reference to
Sir Robert Renwick’s statement at the opening of the
recent Components Exhibition.

Sir Robert’s belief that “the B.B.C. are developing
a system which can only be manufactured for the home
market, thus making the cost of manufacturing sets for
export on 625 lines quite prohibitive ” can be re-quoted
by the old adage, “A healthy home market means a
healthy export market.” If there is no home market
for 625-line receivers, there is no export market.

The editorial uses the term * economic” as does the
referenced article on p. 173, but I would suggest that
the economic aspect inferred by Sir Robert Renwick
should not be confused with the technical economics.

Unfortunately the editorial only refers to 625-line
and in that connection your second paragraph may be
true, but is the United Kingdom only interested in
sterling markets? The 525-line, 60-cycle system, which
is the equivalent of the 625-line, 50-cycle system, opens
the dollar market and here in Canada the general
impression is that the U.K. is short of dollars, not
sterling.

Canada provides, under British Preferential Tariff,
very favourable trading conditions whereby radio
apparatus, including components, can enter Canada duty
free. Importation of complete receivers is restricted by
the Canadian Radio Patents, Limited, but assemblies
such as television multi-thannel tuners, e.h.t. horizontal
scan transformers, deflection assemblies, if. strips,
printed circuit assemblies, etc., etc., can be imported
without restriction. However, unless development
engineering and production costs can be amortized across
home production as is the case with U.S. components
imported into Canada, then the cost of such components
landed in Canada will be non-competitive.

Most of the above paragraph applies to Canada, but
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equally effective cases can be made out for other dollar
countries.

The question whether or not 625 is better than 405
is of secondary importance to the issue raised by Sir
Robert Renwick for Britain to adopt a system which
will enable her to compete in the world’s electronics

markets.
W. JONES.
Pye Canada, Ltd.,,
Toronto.

Flywheel Sync

IN the May issue, R. Williamson writes about the
“ highly desirable ” feature of line flywheel synchroniza-
tion.

As an engineer with a local firm, I too am often asked
by prospective buyers for advice in choosing a receiver.

The first thing I do is ask the customer where he
lives, and provided the signal strength in his area is
good and free from external noise, I recommend the
receiver which I consider is most reliable and which,
from a serviceman’s point of view, is the easiest and most
accessible to maintain.

I would say that under normal conditions of recep-
tion, the most desirable feature is the use of automatic
picture control, by whatever name one likes to call it.

I say this because too often I find that when I have
to pay service calls, the average member of the public
seems to have great difficulty in correctly setting the
contrast control for optimum picture response, and the
use of a.p.c. generally removes the need for any adjust-
ment of contrast once it has been correctly set, even
when the B.B.C. have to reduce power.

On the other hand, if reception conditions are poor,
and line tearing is likely to mar the picture, I fully
agree that flywheel sync is essential, but in my humble
opinion, it is sheer waste of valve circuitry, and need-
lessly adds to the cost and complexity of a receiver
when signal conditions are such that it is not necessary.

I really would like some set designers to work at our
bench for a month—and handle their partjcular pro-
ducts—I’ll wager they’d have removable bottom covers
and easy-fit knobs, etc., or frayed tempers!

Hafod, Swansea. TREVOR G. HUGHES.

I NOTE in your May issue that R. Williamson is sur-
prised that television dealers appear to dislike fiywheel
synchronization, and do not encourage customers to
choose a set with this feature.

As a television retail manager, may I offer a possible
explanation. I have no knowledge of fringe areas, and
can well believe that under conditions of very low field
strength this type of circuit may have advantages.

For normal areas this circuit seems to introduce a
new set of problems; among which are: phasing diffi-
culties, temperature drift, and, from the user viewpoint,
the difficulty of setting the line-hold control to “mid-
point.” It is also undesirable that the line-hold control
can be used as a form of picture positioning adjust-
ment!

I am mystified by the increasing complexity of line-
hold circuits and wonder if these are really necessary.
More than two years ago a quite low-priced receiver
made by one of the largest manufacturers had no line-
hold control at all. This set performed very well and
held line synchronization down to the lowest level at
which a picture was visible. This circuit proved quite
reliable; even after conversion to multi-channel recep-
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tion, the line lock remaining superior to many more
complex circuits now in use.
Harrow, Middx. M. A. SALTER.

“ Television Receiver Input Impedance”

WE were surprised to see ndo mention of the use of the
Smith Chart in J. E. Hopkins’ article on the above
subject in the May issue. Whilst admitting that the
formule given are correct, the arithmetic involved in
obtaining even a single impedance is tedious and that
required to cover a frequency band is out of all propor-
tion, particularly if an admittance bridge is used and
series-parallel conversions are required. By employ-
ment of the Smith Chart, all the necessary calculations
can be carried out with only one setting of the slide rule
(provided that admittance is measured as G+jB and
not G+C) and the impedance read directly from the
chart with any type of bridge.

The method used by the writers is briefly as follows:
The electrical length of a short length of cable is
obtained by open- or short-circuit measurements. This
cable is then connected to thg receiver and the admit-
tance measured of the cable and receiver combined, the
result being plotted on the Smith Chart. The length
of the cable can then be allowed for by rotation of the
plotted point through an angle corresponding to the
measured electrical length. This gives the admittance
of the receiver alone and the impedance can be obtained
by a further 180° rotation. For a frequency run the
cable length is measured at a few frequencies and a
graph drawn to enable lengths at intermediate fre-
quencies to be read off.

We feel that this method is extremely simple and
much quicker and less liable to error than any arith-
metical-algebraic method. Also, the accuracy obtainable
on the Smith Chart is certzinly as great as that of the

measurement itself.
G. C. THOMPSON.
London, E.13. P. A. J. LOVATT.

“ Two-channel Stereophonic Sound
Systems ”’

IN the article by F. H. Brittain and D. M. Leakey, in
your May issue, it is stated that “ the reproduced sound
image is more accurately positioned if arrival time differ-
ences are overruled and the sound is positioned by
intensity differences only.”

In the system described, in which the sound is repro-
duced by a pair of loudspeakers ten feet or so from the
observer, it is difficult to see, since each loudspeaker
communicates with both ears, how amplitude differences
at the loudspeakers can produce intensity differences at
the ears, except at frequencies above, say, 1kc/s when
the observer’s head becomes an appreciable obstacle.

What, in fact, does happen when spaced loud-
speakers reproduce identical sounds at different ampli-
tudes is that the contributions at each ear from the
two loudspeakers add vectorially to produce a resultant
time difference, owing to the different path lengths from
either speaker to each ear. This happens best at fre-
quencies for which such path differences are small com-

ed with a wavelength of the sound emitted; at higher
requencies, ambiguities arise. This part of the fre-
quency spectrum, however, includes the region of
maximum radiated energy for most sounds.

The authors rightly state that low frequencies are of
importance, but it is to be feared that the requirements
they lay-down for the loudspeaker polar diagrams are
difficult to meet in this region.

Furthermore, I must join issue with them regarding
their requirements concerriing microphone polar dia-
grams for “correct positioning of the sound images.”
Without delving too far into details, it seems clear that,
when the sound image is to occupy the position of one
of the reproducing loudspeakers, the other loudspeaker
should be substantially silent. This calls for a null in
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the polar diagram of one of the microphones in a direc-
tion corresponding to such a position of the source in
the transmitting studio. The authors’ diagrams, how-
ever, show a level difference at the microphones of only
12dB. Clearly, something is wrong, as this level differ-
ence is inadequate to produce the effect of sound from
one loudspeaker only.

In fact, if ribbon microphones are used with their
axes inclined at 90°, theory indicates that reasonably
correct reproduction is achieved for movements of the
source within the whole of this angle. In this context,
“correct” implies proportionality between the angular
displacement of the source in the studio and angular
displacement of the reproduced image.

P. B. VANDERLYN.

E.M.I. Research Laboratories,

Hayes, Middx.

IN their article in the May issue, Brittain and Leakey
show that if two non-directional loudspeakers are used
to reproduce the component channels of a stereophonic
signal, then correct “placing” of the resultant image
signal will be obtained only by an observer listening
from a point on the line normal to and bisecting that
joining the two loudspeakers. This is what anyone
would expect who has ever experimented with two
speakers in a room; Brittain and Leakey go further, and
by evaluating the image movement produced by un-
balance, show that compensation for this effect holding
good for various listening positions simultaneously can
be introduced by using loudspeakers having a specified
radiation characteristic which is markedly directional.

The line of reasoning of this article appears unassail-
able, and one is therefore extremely puzzled by the
opposite statement of Martin & Smith on p. 218 of the
same issue, dealing with the E.M.I. “ Stereosonic”
system, that “The polar diagram of the loudspeakers
should ideally be as nearly semi-circular in the hori-
zontal plane as possible.” Will the writers please sup-
port this statement in the light of the claim made by
E.M.L that the stereophonic effect of their system is not
limited to a central listening position.

For the undersigned at least, the E.M.IL. system is not
successful unless a central listening position is chosen.
From any other position, the effect is not markedly
superior to that of quasi-stereophony obtained by feed-
ing a single channel through two separated and different
loudspeakers. The main body of sound appears to
emanate from the nearer speaker, with a “ background ”
of sound covering the area bounded by the two speakers
and occasional disconcerting splashes of sound from the
more distant one.

Some explanation also seems called for why tone
controls have been considered necessary in the “ Stereo-
sonic ” reproducer. Tone controls are still a regrettable
necessity, for reasons now perfectly well understood, in
a single-channel system where all is compromise and
the studio engineer can hope at best only to represent,
not present, a certain listening environment, but in a
system whose essential function is to present a realistic
sound picture which includes the size and the environ-
ment of the source, it would seem axiomatic that any
deviation from a level overall response can introduce

only deterioration.
London, N.10. IAN LESLIE.

Recorded Programmes

IF it is not too personal a question, does the Editor fill
the opening page by ringing up the printer and saying
the first thing that comes into his head? I see no virtue
in spontaneity other than a means of creating that “ life
and soul of the party > atmosphere so much enjoved by
regular listeners to “ My Wildest Dream.” In all per-
formances involving artistic creation, recording affords
the opportunity of making several attempts before

broadcasting the best.
Hindhead, Surrey. HENRY MORGAN.
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Ferroresonant Computing Circuits

New Techniques for Switching and Counting

By R. S. ARBON* AND G. PHYLIP-JONES,* Ph.D.

THE increasing use and complexity of modern
electronic digital computers and telephone switching
systems has given rise to a demand for reliable new
types of devices to replace thermionic valves, which
statistics show are the least reliable elements in a
modern computing machine.

Among the various devices introduced one of the
most promising depends on the use of essentially
non-linear magnetic phenomena, involving the use of
new magnetic materials having rectangular hysteresis
loops and low loss. The magnetic devices may be of
two forms, either static or dynamic. The former is
characterized by the absence of a power supply,
high speed of operation (up to 10 counts per second),
indefinitely long retention of information, long life

and small dimen-
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sions. The dis-
advantages are the
Basic ferroresoncnt

difficulties involved
in sensing the in-
formation in the core
(“ 0 2 OI' (11 l ”) With-
out disturbing it and
the fact that voltagss
read out are often
unsuitable for direct
driving of following
stages. Since the
elements are passive,
they often need the
aid of additional amplifying devices of less reliability.
Finally the current required to switch the state of
the cores is generally considerable and increasesas
the counting rate is increased.

The dynamic megnetic devices on the other hand
continuously draw power from an a.c. supply during
operation (e.g. magnetic amplifiers), but this supply
can be common to many elements. Less well known
than the magnetic amplifier, but of great importance
in switching applications, is the dynamic bistable
magnetic device which makes use of another kind of
instability in the steady state response of non-linear
circuits—the so-called ferroresonant effect. This
device is characterized by the use of an a.c. power
supply, medium speed of operation (up to 5 X 10%
counts per second), indefinitely long life and small
dimensions. The information stored is retained for
as long as the a.c. power supply is maintained but will
be lost if the supply is momentarily interrupted.
The devices have the advantage that they are energy-
amplifying, permitting direct interconnection of
consecutive stages without the necessity of addi-
tional amplifiers. In addition, output voltage or
current is continuously available, permitting easy
read-out or switching of additional stages. Finally
power drawn from the a.c. supply can be very small,
being as little as 30mW per stage in the “on”
condition (““1”) and negligible in the “off”

* General Electric Company.
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Fig. 1.
circuit,
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condition (‘‘0°’), while the trigger current require-
ments are very modest, since only a few milliamperes
can be sufficient to switch the state of the device.

Ferroresonance is a phenomenon well known to
the electrical power engineer and has often in the
past proved to be of considerable nuisance to him.

The phenomenon is typified by instabilities in
circuits containing capacitors and saturable iron
inductors and can cause heavy currents in trans-
formers at power frequencies. This occurs when,
say, the alternating voltage across the inductor
momentarily increases so that the inductance
decreases from a normal high value to a lower,
saturated value. If the inductor is connected in a
circuit containing capacitance of a value which
resonates with this lower value of inductance, the
increased current drawn from the supply may be
sufficient to maintain the inductor in this saturated
state even after the initial voltage surge has ceased.
This current might be so large as to permanently
damage, or even destroy, the inductor or transformer.

The circuit then has two possible states. One
is characterized by the normsl value of inductance
and current, the other by a much larger current and
lower value of inductance than before. For the
second state to be stable, the inductance must de-
crease sufficiently for the increased current to main-
tain it at this value. It will be apparent therefore that
actual resonance is not necessary for the two stable
states to be achieved, although of course, the nearer
resonance the circuit is, the larger will be the current
flowing.

With the advent of hxgh-permeablhty, low-loss
magnetic materials, it is now possible to utilize the
principle of ferroresonance at frequencies much
higher than power frequencies and fulfit a require-
ment for a switching circuit with switching rates
intermediate between circuits using  cold-cathode
tubes and thermionic valve circuits.

Analysis of Basic Circuit

In the basic ferroresonant circuit the non-linear
inductor L. and capacitor C can be connected as
either a series or a parallel circuit, the most suitable
form being used for any parncular application.

Con31dermg the parallel case in Fig. 1, the LC
circuit is supplied from the generator E by the
capacitor C, and the losses associated with the parallel
circuit are represented by R. The value of C; is
chosen so that the current drawn from the supply is
approximately constant irrespective of the state
of the LC circuit, thus permitting many stages to be
fed from the same generator. The inductance L
may be changed from an unsaturated high value to a
saturated low value by means of a control current
through the auxiliary winding L., and C is chosen
to have a value that will nearly resonate with the
lower value of inductance L. In the circuit the only
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Fig. 2. Graphical representation of circuit action.
components which vary with supply voltage are
L and R, and it is possible to measure their variations
experimentally ‘if only the fundamental frequency is
considered.

Mathematical analysis of the circuit is difficult be-
cause of the non-linear elements involved, but the cir-
cuit action can be clearly explained by means of graphi-
cal analysis. From Fig. 1 it can be established that

N L=

w,

L

Both sides of this equation are functions of the
voltage (e, across the coil and can be plotted graphic-
ally as shown in Fig. 2(a), using the previously
determined values of the coil parameters. Curve
Y, represents the left-hand side of the equation
(1/wL) and curve Y, the right-hand side. The two
curves intersect at three points, A, B and C, which
give the solutions of the equation (that is, Y, =
Y,). Point A corresponds to the stable ‘‘off”
condition of the circuit where the coil is in the
high inductance state, and the output voltage is
low (egpp). Point B is unstable, while point C
corresponds to the stable ‘“on” condition where
the coil is in the low inductance state and the out-
put voltage is large (egy). The peak of the Y,
curve is obtained when

E\? 1\2 .
A/<;> _<w_C:-ﬁ> = 0 ie when e = oCRE.

To switch from the ““off” to the ‘““on” state, a

WIRELESS WORLD, JULY 1956

small d.c. current must momentarily be allowed to
flow through the trigger winding so that the Y,
curve becomes as shown in Fig. 2(b), where the
two curves only intersect at the point C, corres-
ponding to the “on” conditdon. The effect of a
resistive load connected across the circuit LC is
to displace the Y, curve to the left, as shown in
Fig. 2(c). When the load is such that the peak of
the Y, curve just intersects the Y, curve, the voltage
across the circuit is given by e, = «C,R’E where
- R X Rpoan

R + Ryoap
in loading, the two curves will not intersect and
the circuit can no longer be maintained in the
“on ” condition. In practice, however, these two
values of load resistance are vitually identical.

’

With a further small increase

Two Modes of Operation

It will be apparent from the foregoing that while
the basic circuit can be switched from the “ off ”
to the “on” condition by trigger current due to
an external signal through the control winding
L. (Fig. 1), switching off can only be effected by
variation of one or more of the circuit parameters
(e.g. by damping the circuit LC due to an external
load), or by reduction of the r.f. supply voltage.
This corresponds to branch P in Fig. 3 which shows
the relationship between voltage e across the induc-
tor and the current 7, through the trigger winding
for a fixed supply voltage E. It will be seen that
with the stage initially off, a trigger bias current
7, = I, is sufficient to turn the stage ‘“on”’ and
that subsequent reduction of the trigger current
to zero still leaves the stage in the ‘““ on >’ condition.
It will be seen, however, that if the trigger current
is increased to i, = I,,, another region of instability
is reached, branch Q, which possesses the property

bt
Fig. 3. Two regimes
of instability.
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Fig. 4. Graphical representation of two operating modes.

that the “off” or “on” states can be obtained
by increase or decrease of trigger current respec-
tively.

Supposing the stage is in the ‘“on” condition,
then a positive current pulse superimposed on the
standing bias current I, will switch the stage to the
“off ” condition. Similarly, a negative current
pulse will switch from the ““off” to the “on”
condition. The two modes of operation are clearly
shown in Fig. 4 where operation in the P branch
is as previously described. In the Q branch I,
is the standing bias current and points A and C
represent the stable ““ off >> and ‘‘ on >’ states respec-
tively, while point B is unstable. If the stage is
initially *‘ off ”, then a reduction of the standing
bias current to I,; by means of a negative current

MAIN wmomo\

€< b2l

Right: Fig. 5. Con- U?'uﬁ?ﬂ“c

struction of a ferro-

resonant  unit with
double core.
Below: Fig. 6. Simple !
ferroresonant  flip-flop I TRIGGER
circult. CORES WINDING
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pulse will switch the stage ‘“on’’, while an in-
crease of I, to I, by a positive current pulse will
switch the stage ‘‘ off >’ again.

When I, = 0 the LC circuit appears capacitive
in the *“off” condition and, in a practical case,
inductive in the ““on ” condition, while with I, =
I, the LC circuit is usually inductive in both the
“off” and ““ on ” conditions. In all cases, however,
due to C,, the current drawn from the supply is
predominantly capacitive.

The foregoing graphical analysis for the parallel
case can be applied equally well to the series mode
by putting C = 0 in equation (1). It will be appar-
ent therefore that this bistable device in its various
forms (series or parallel operation, with or without
bias trigger current) can be utilized as a computer
element, and a later part of this article will deal
with the applications to switching and logical
functions.

Design of Basic Unit.—Metallic core material
possessing high initial permeability is necessary for
ferroresonant applications in order to ensure that
saturation can easily be achieved with a small
number of ampere-turns. The material must also
have a nearly rectangular hysteresis loop so that a
large chang: in incremental permeability (and hence
inductance) for a small change in the magnetizing
current is obtained.

In order not to waste r.f. power in the trigger
circuit, a balanced winding, in which the e.m.fs
induced from the main winding into the two halves
of the trigger winding cancel each other, must be
used. Although this is possible with a single ferro-
magnetic core it has the disadvantage that the
magnetic fields due to the two halves of the winding
are in opposition and hence try to magnetize
the core in different directions. It is therefore
better to use two cores with one half of the trigger
wound on each as shown in Fig. 5, so that the
control current saturates each core separately and
reduces the effective permeability of each to a low
value. The choice of the number of turns depends
on the trigger sensitivity required and the optimum
arrangement is to make the length of winding the
same as the length of core material.

In order to minimize the power consumption of
the unit in the ‘““on” condition, it is necessary
to have as high a dynamic impedance for the LC
circuit as possible, consistent with reliable opera-
tion at a low output voltage, while to permit reason-
able variation between various units, there is a

.. . 1
minimum permissible value for 4 (—L), the change
w.

in susceptance over the working range.

The main winding can be (1) layer wound, (2)
several wavewound pies, or (3) a single wavewound
pie. The second and third methods yield higher
dynamic impedances than layer wound coils and for
minimum variations and ease of manufacture the
third method using Litz or stranded wire is the
most satisfactory. In practice it has been found
that the best configuration for the coil is when the
length is slightly less than twice the diameter.

Computing Applications.—A simple flip-flop
circuit due to Isborn is shown in Fig. 6, and
consists of two non-linear inductors L,;, L,, in series
with capacitors C,, C, respectively, the combination
being in series with a capacitor C,. The reactance
of C, has been chosen such that one and only one
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Fig. 7. Graphical representation of flip-flop action.

of the two branches can be in the “‘on” or high-
current state (“‘1”’). If both branches should be
in the *‘ off ” or low-current state (‘ 0 ’), the voltage
¢ would rise to such a value that one or other of the
two branches would be forced ‘‘ on.”” Alternatively,
if both branches were in the ¢ on >’ state, the voltage
e would fall to such a low value due to the increased
voltage drop across C, that either L,C, or L,C,
would be forced to the ‘“ off  state.

Fig. 7, showing the action for either branch, can
also be considered representative of the flip-flop
as a whole, since at any instant only one stage can
be “on” or ‘“off.” From this figure, giving the
relation between r.m.s. values of voltage ¢ and current
I through one branch, it will be seen that when
e is increased from a low value onwards, at a critical
voltage e=e¢, a sudden jump in the response current
occurs from I, to I,,. In this new situation the
response is again stable unless the voltage e becomes
smaller than the second critical value ¢ = ¢, where
a transition from the high current state I,; to the
low current state I,, takes place.

Switching is effected by passing a current pulse
through the trigger winding associated with the
branch in the “off AG
condition, thus switch- 170 ke /s

The flip-flop circuit just described can be readily
adapted to ring counters with as many elements as
desired. Since only one stage will be “on” at
any instant, the same principles apply and by con-
necting the appropriate number of stages in a ring
any desired submultiple of an input pulse stream
can be obtained. :

A shift register consists of a series of identical
bistable stages each of which contains a binary
digit (““0”, “1”). The digital information can
be brought into the register either in parallel to all
sections at the same time or in serial form at the
beginning of the register. The application of a
shifting pulse shifts the information-pattern one’
place along the register. At the end of the register
the information is re-obtained serially after a time
depending upon the number of intermediate sections
used and the repetition rate of the shifting pulses.
The register can therefore be considered as a delay
line with a pulse-controlled delay.

Shift Register Operation

Fig. 8 shows three consecutive stages of a typical
shift register, while Fig. 9 is a photograph of a
28-stage register constructed on a 19-in X 1§-in
rack panel. This register operates by using the
instability in branch P, Fig. 3, and the operation
is as follows.

Consider stage (1) “on ” and stages (2) and (3)
“off.” The peak voltage across stage (1) is 25
volts (eon), while the peak voltage across stages
(2) and (3) is 5 volts (eopy), see Fig. 2(a). In the

absence of a shift pulse, then, the shift line will be
at —30 volts and none of the diodes will conduct.
This condition will hold until the arrival of a shift
pulse, which raises the shift line up to zero potential.
Diode D, will then conduct on the negative half-
cycle of voltage across stage (1), charging Ci,

ing this branch “on”  (18Vrms)
and the other ¢ off.”

The device then has a

counterpart in ther- --
mionic valve circuitry,

having two inputs and

two outputs (in anti-

phase), with a constant Cq
current drawn from the

supply. If a single in-

put flip-flop is desired,

inputs 1 and 2 of Fig. 6
can be tied together
and pulsed simultan-
eously; successive trig-

ger pulses will then
cause the flip-flop to
change its state. The
whole action takes
place in a period equal
to about 5 cycles of
the supply frequency.
Coupling between
stages is obtained by
rectification and differ-
entiation of the output
of one stage to form a
trigger pulse for the in-
put of the next stage.

SiLSEC DURATION
17 kefs REPETITION RATE

Fig. 9.
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Construction of a 28-stage shift register.
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Fig. 10. Shift register oscillograms: (a) stage ’ no
shift pulse, (b) shift pulse, (c) | “*on,” I *off pattem.

and in so doing stage (1) is switched to the ‘‘off”
condition due to the voltage e falling below the
critical value (e,), Fig. 2(c). The discharge of
C, through L, is sufficient to switch stage (2) ““on”
after the shift pulse has ceased, since the resultant
trigger current modifies the susceptance curve to
such an extent that point C, Fig. 2(b), becomes the
only point of intersection. Since this is the stable
““on” condition, stage (2) will
remain ‘““on’’ until the arrival
of the next shift pulse, when
stage (2) will be turned ““ off
and stage (3) “on.” Iv;

The value of C; must be
such that it will provide suffi-
cient damping to reduce the
voltage (e,y) below the critical
value (e,) In order to switch
off, while it will be apparent
that in order to obtain the
maximum available switching
energy, the shift pulse must
be critically phased with re-
spect to (egy). Fig. 10 shows
typical oscillograph waveforms
in the “‘off” and “on” con-
ditions, together with the rela-
tive phasing of the shift pulse.

B1AS CURRENT

When additional circuits are FuLsE
required to be operated by a
register stage they can either Above : Fig. 11,
be connected direct to the out- circuit  using
put with some reduction in branch Q.

permissible variation of supply
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Fundamental
instability in

voltage E, or via buffer stages. With this method it
is only necessary to insert the trigger winding of the
buffes in series with the appropriate trigger winding
in the shift register, using the buffer output to feed
the additional circuits.

Alternative Register Circuit

A different operating mode can be obtained if the
instability existing in branch Q (Fig. 3) is utilized,
since in this regime the basic unit can be switched
to either “on’ ““off” states by either decrease
or increase of tngger current Ibz (Fig. 4). The
fundamental circuit is shown in Fig. 11 and has
in addition to C,, L. and C, three windings, Ly,
Ly, Lys, each balanced to r.f. Wmdmg L, is
a bias winding which is connected in series with all
bias windings of other stages and through which a
standing current I,, is passed (Fig. 4). The winding
sense of Ly, is such that a positive current pulse
through it will aid the standing bias, while Ly,
is in the opposite sense, i.e., a positive current pulse
through L;, will oppose the standing bias. If a
current pulse of value (I,,—1,,) (Fig. 3) is applied
through L., the stage will be switched * off,”
while if the same pulse is applied instead through
L., the stage will be switched ¢ on.” If the same
current pulse is applied through L;, and L.,
simultaneously, however, their net effect is nil and
the stage is undisturbed.

In Fig. 12 is shown the basic stage used for both
register and logic circuits, where it will be seen
that diodes D; and D,, capacitor C, and resistor R
have been added to the circuit of Fig. 11. The output
of the stage is rectified by D; and gives a high or
low positive voltage at P according to whether the
stage is in the ““ on ” or “ off ” condition. Resistor
R forms a discharge path for capacitor C,, the time
constant C,R being chosen to be somewhat less than
the period between successive shift pulses. When the
shift pulse appears, therefore, if the stage was
“off”” P will be at +2V, diode D, will conduct,
current will flow through L., and the stage will be
switched ““on.” If a similar current is simultan-

Fig. 12. Ferroresonant stage used for register
and logic circuits. (The bias winding shown
in Fig. Il is omitted here for clarity.)

R.F. oUTPULY
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Fig. 13. Circuit of Boolean Adder or OR gate.

eously passed through L.,, however, the stage will
be left in the ““ off” condition. If the stage was
previously ‘“on,” P will be at +30V, no current
will flow through L., and the stage will remain on.
Current through L, however would again switch
the stage to the *“ off * condition. It will be apparent
therefore that L, can be used as a control winding,
since every time current is permitted to flow through
it, the stage is switched ‘¢ off.”

Logic Circuits.—The logic circuits to be des-
cribed are divided into two groups: (a) those operat-
ing in branch P, Fig. 3 (i.e., without bias current),
and (b) those operating in branch Q, Fig. 3 (with bias
current). The former group will be described first.
Each logic circuit is considered as having two
input terminals for connection to the outputs of
any two stages, but for the purposes of description
an input is only deemed to be present when fed from
a stage in the ‘‘ on » condition.

The OR gate or Boolean Adder is the simplest
logic circuit, since it is required to give an output
when either one or both inputs are present. Fig. 13
shows a method of obtaining the
OR gate, where the two inputs are D,
fed to separate trigger windings. WPUT ! —*——*ﬁ

The BUT NOT gate is required
to give an output when one input
only is present, all other condi-
tions giving no output. This re-
quirement is met by using the
same arrangement as for the OR
circuit (Fig. 13) with the exception
that the effective winding direction
of one of the triggers is reversed

D
[ T0 Lyyp
INPUT 2 ——P—
D,
T

1
D, |
INPUT 1 ~—Pf—r D, : Da - OUTPUT
A
INPUT 2 —p— -
D2

Fig. 14. Circuit of logical AND gate.

SHIFT
PULSE

Fig. 15,
AND gate.

@v 8UT NOT

combination of BUT NOT and OR circuits as
shown in Fig. 15, The diode gate (to left of dotted
line) operates as follows. Assuming diodes D, and
D, non-conducting, C, is charged negatively from
V through R and the forward impedance of the
diode D,. When the next shift pulse arrives D,
conducts and C, is discharged through the trigger
circuit (C;L;) of the basic stage. If either input
(1) or (2) is in the off condition, however, the appro-
priate diode (D, or D,) conducts and holds point A
effectively at earth, and C, does not charge. Assuming
both inputs ““ on,” C, is permitted to charge to the
peak value of the negative half-cycle of the input
signal, while on positive cycles of the input point A
follows the input and D, does not conduct.

Alternative arrangement for obtaining logical

AND "'
ouTPUT

INPUT |

with respect to the other. This —.l_—

means that there will be an output
when either input is present, but
with two simultaneous inputs the
two magnetizing fields cancel and
there is no output. To obtain
an INVERTER it is only neces-
sary to feed one of the two l"

(2)

INPUT |

trigger circuits from a d.c. source
with the signal applied to the
other.

The AND gate is required to
give an output only when both

INPUT 2

INPUT 2

(o)

D, D
()
i +—
Tobq
Ca
D, D

INPUT | ]
ToOtn

+V

inputs are present and this can be
provided by either using a diode
gate feeding a subsequent basic
stage as shown in Fig. 14, or by a

{c)
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Fig. 16. Logic circuits for branch Q operation.
stages are omitted for the sake of clarity.)

1The actual ferroresonant
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In the alternative method of obtaining the AND
circuit (See Fig. 15) the AND answer is obtained
after two operations. In the first operation each
input (B, and B,) is fed simultaneously to both the
BUT NOT and OR stage. In the second operation
the outputs of these two stages are fed to the input
of a BUT NOT stage, the output of which gives the
AND answer. Due to the fact that two operations
are necessary, the answer is delayed by the period
of two successive shift pulses instead of one as in the
previous circuits described.

For operation in branch Q (Fig. 3) the basic
circuit (Fig. 12) can be used to perform logic opera-
tions if it is arranged that the two logic inputs are
combined so as to control the current through L, in
the required manner.

In Fig. 16 (a), a Boolean Adder, the circuit of the
basic stage, as previously described, is not shown,
but only the circuitry necessary to convert this
stage to an OR gate. The INPUT 1 and INPUT 2
are taken from the output terminals of other stages.
If either or both inputs are from an ‘“on” stage,
C, is charged up to +30 volts through diodes D,
or D, or both, and this potential inhibits diode D
from conducting during the shift pulse. No current
will flow through L.,, therefore, and the stage will
not be switched ““ off.” If neither input is present
however, diode D conducts during the shift pulse
and the current through L, will switch the stage
“off.”” The requirement for an output when
either or both inputs are present is then satisfied.

The additional circuitry for an AND gate is
shown in Fig. 16 (b), where unless both diodes D
are inhibited, shift pulse current will flow through
L., and switch the stage “ off.” Since the diodes
D will only inhibit when both C; and C; are fed
from ‘““on > stages, the requirement is met for an

output only when both of the inputs are present.

In Fig. 16(c) is shown the circuitry necessary to
precede a basic stage to convert it into a BUT NOT
gate. The two inputs are fed to a 1:1 transformer
with double-wound primaries of opposite sense
and of sufficient inductance to present a negligible
load on either input. Accordingly an output from
the secondary of the transformer (and hence in-
hibition of diode D) is only available when either,
but not both, inputs are present. The require-
ment for the BUT NOT gate is then satisfied.

In Fig. 16(d) is shown the circuitry necessary
to convert the basic stage into an INVERTER.
When no input is present, point B is sufficiently
positive (due to bias voltage V) to prevent diode D
conducting when the shift pulse is present. No
current can then flow through L., to switch the
stage ‘“ off.” When there is an input however, C,
is charged negatively with respect to -+V through
the diode D, such that the voltage at point B becomes
approximately zero. When a shift pulse arrives,
therefore, diode D will conduct and current flows
through Lq,, switching the stage ¢ off.”> The output
therefore will be the inverse of the input signal.
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Interference Suppressors (for inclusion in mains leads of
appliances) covering lLw., m.w., s.w., and Band-I television.
Also Television Interference Filters (for inclusion in aerial
feeders of sets): Type E5031, Band only, eliminates
70 Mc/s and above; Type E5037, Bands I and II], eliminates
40 Mc/s and below; Type E5038, Bands I and III,
eliminates 40 Mc/s and below and also 70-170 Mc/s.
Leaflets from Labgear, Willow Place, Cambridge.

Portable Record Player with 4-speed auto-changer (includ-
ing 16 r.p.m.) and turnover crystal pickup with permanent
sapphire needles. Notable for cabinet moulded in one piece
from resin-bonded wood laminate, claimed to give improved
reproduction. Leaflet from Fidelity Radio, 11-13, Blechyn-
den Street, London, W.11.

“Variac” voltage-regulating transformers. A price list
and abridged catalogue, giving basic data on all types avail-
able, from Claude Lyons, Valley Works, 4-10, Ware Road,
Hoddesdon, Herts.

Unit-Construction Cabinets, telescopic mountings and
cabinet fittings. Illustrated catalogues with detailed draw-
ings showing the dimensions and construction of components
in the various gauges. From Hallam, Sleigh and Cheston
(Widney Dorlec), Oldfield Road, Maidenhead, Berks.

Three-Phase Transformers of improved construction with
cores of cold-rolled grain-oriented silicon steel, permitting
higher flux density and giving higher efficiency for given
weight and volume. Smaller types hermetically sealed and
oil-filled and larger ones with open-type construction and
normal impregnation. Max. rating 2.5kVA at 50c¢/s; star
or delta connections. Leaflet from Parmeko, Percy Road,
Aylestone Park, Leicester.

Audio Transistor Circuits using junction types OC70,
OC71 and OC72. An RC-coupled hearing-aid; a trans-
former-coupled hearing-aid; an earthed-base preamplifier
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circuit; and a 200-mW a.f. amplifier with push-pull output,
suitable for use with a crystal pickup or as a.f. stages of
battery receiver. Leaflet from Mullard, Century House,
Shaftesbury Avenue, London, W.C.2. Also a leaflet on a
Dual-Trace Oscilloscope (Y amplifier 5 ¢/s - 4 Mc/s band-
width), an oscilloscope 35-mm camera and an oscilloscope
probe.

L.F. Variable Attenuator, reversible, with range of 0-70dB
in 1dB steps; input and output impedance 600(). Errors
negligible up to 200 kc/s and do not exceed 2.5dB at 1 Mc/s
with high attenuation. Leaflet from Advance Components,
Roebuck Road, Hainault, Essex.

Relays, Contactors and Counters; illustrated leaflet with
data on type of energization, sensitivity, contact arrange-
ment and size. From Relais Stomm, 55, Rue Hoche, Vanves
(Seine), France.

AM/FM Receiver, 7-valve, 4-band, constructional details.
A booklet with theoretical circuit, point-to-point wiring,
chassis dimensions, photographs, and full alignment instruc-
tions for both a.m. and f.m. sections. From Weymouth
léadio Manufacturing Co., Crescent Street, Weymouth,

orset.

Terminal Lugs, through-type, suitable for use in various
thicknesses of Paxolin. Ratings 10 and 15 amps. Abridged
catalogue (containing also other types of terminals) and tech-
nical bulletin; available to the trade from Harwin Engineers,
101-105, Nibthwaite Road, Harrow, Middlesex.

Battery-Powered Record Playing Unit, for 7-in 45-r.p.m.
discs. Current consumption averaging % watt over useful
life of battery. Standard model intended for 6-V dry battery
but motor can be wound for anything up to 24 V. Crystal
pickup (single stylus) or, for export, ceramic and magnetic
gges. Leaflet from Garrard Engineering and Manufacturing
., Swindon, Wilts.
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Two-Channel Stereophonic
sound SYSIemS By. F. H. BRITTAIN* and D. M. LEAKEY,* B.Sc.

2.—Details of the Methods Used

IT was shown in the first part of this article (May
issue, p. 206) that a two-channel stereophonic system
should consist of two identical but separate channels,
each separately fed from a suitably placed micro-
phone and each feeding a separate loudspeaker.
Directional microphones placed close together are to
be preferred to pick up the sounds; and at the repro-
ducing end the loudspeakers should have suitable
directional properties to increase the area of satisfac-
tory stereophonic listening. Complete separation of
the two channels was envisaged, but, in a practical
system, cross-connection bztween the channels may
be used in order to achieve the desired characteristics.

Fig. 1 shows a block schematic diagram of a com-
plete two-channel system with all the essential
features included.

At the sound pick-up end of the chain the two
microphones feed two separate but identical low-
noise pre-amplifiers which bring the signals to a suit-
able level for switching and cross-connection, if
required. ‘This is followed by ganged fader controls
and a balance control to equalize the channel gains.
From the balancer two separate, but again identical,
tape amplifiers feed the two recording heads which
make two tracks on a single tape of normal width.

Monitoring facilities, usually in the form of a head-

* Research Laboratories of the General Electric Co., Ltd.,
Wembley.

Fig. I. Complete two-channe! stereophonic sound system.
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Fig. 2. Diagram show-
ing 60° angle of sound
pick-up  for ribbon
microphones mounted
at 90° and not inter-
connected.
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set with the earpieces fed separately from the two
channels, must be provided to balance the system.
Separate visual level indicators for the two channels
are also required. It is important to note, however,
that when setting up the system only the channel
receiving the louder sounds can be run at the maxi-
mum recording level, the level of the other channel
being dictated by balance considerations.

For playing back the tape two separate heads feed
two separate low-noise amplifiers equipped with the
necessary post-recording equalizing networks. The
signals then pass via the ganged faders and balance
control to any tone controls which may be required,
and from them to the power amplifiers feeding the
loudspeakers.

Deviations from this outlined scheme are quite per-

" missible, and in the
G.E.C. system to be
described, small varia-
tions will be found. Each
item will be described in
turn while working
through the system. Most
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= emphasis will be placed
on the microphone and
loudspeaker arrange-
ments, since these items
differ most from normal
single-channe! practice.
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C s Sound Pick-up.—Two
ribbon microphones with
“figure of eight” polar
response are used. They
are placed as close to-
gether as possible to avoid
time of arrival differences
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their axes at 45° on either
side of the recording
centre line; as shown in
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Fig. 2. Fig. 3 shows a
pair of G.E.C. “Senior”
' ribbon microphones,
specially mounted, which
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Fig. 3. G.E.C. **Senior’’ ribbon microphones mounted
with their axes at 90°.

have the required frequency response and a polar
distribution which is virtually independent of fre-
quency up to 12kc/s. The polar response of these
microphones is shown in Fig. 4 and compared with
the required curve which was given in the previous
article and here shown dotted. It can be seen that,
for the correct positioning of the virtual sound
images at the receiving end of the system, the angle
of pick-up is limited to about 60°. However, by
cross-connection between the outputs of the micro-
phones (after the preamplifiers) it is possible to
obtain a good approximation to the required curve
for a5 90° angle of pick-up. This is illustrated in
Fig. 5.

An obvious trouble arising from the use of ribbon
microphones is the presence of a response from the
rear of the microphones which picks up sounds which
are reversed as regards right and left compared with
the pick-up from the front of the microphones. At
low frequencies this may help to pick up hall rever-
beration and position it, but at high frequencies it
can lead to very undesirable muddle. To reduce this
effect a thick quilt of cellulose wadding is suspended

SOUND SOURCES
St S2 S3 S4 S5

AXIS OF
AXF“?AOF MB

Left :—Fig. 4.

Polar response of microphones with cross connection for 90° pick-up angle compared with ideal curve.

a short distance behind the microphones to reduce
the high-frequency pick-up from the backs of the
microphones.

Microphone Pre-amplifiers.—The microphones
feed two identical low-noise, two-stage amplifiers of
conventional design.

Cross-connector, Fader and Balancer.—The
design of the cross-connector depends very much on
the effect which is desired. For the purpose of in-
creasing the pick-up angle to 90°, only a simple
resistance mixer circuit is used.

The fader consists of two ganged linear wire-
wound potentiometers which were chosen because
they stay accurately ganged at all settings, which
is essential if the balance control is not to be
operated every time that the gain is changed. The
use of linear potentiometers meant that a signal level
change of only about 20dB could be handled. To
overcome this trouble, separate logarithmic
potentiometers were included in each channel. By
their use both the overall gain and the balance could
be controlled, leaving the ganged fader for fine con-
trol of the level.

Tape Deck and Amplifiers.—Modified “ Truvox ”
tape decks and amplifiers are used. The following
modifications were made to the deck itself:

(1) The erase head was replaced by a second
record/playback head operating on the second track.
At the time of construction stacked heads were not
generally available -so that spaced heads had to be
employed. The removal of the erase head meant
that only “cleaned” tape could be used, but this
was not found to be a serious difficulty. The align-
ment and spacing-of the two heads had to be very
accurately set so that tapes would be interchangeable
on various machines.

(2) The tape speed was increased to 12 in/sec.
This was done for three reasons: to improve the
high-frequency response, to lessen the accuracy
necessary in setting up the head spacing, and to ease
editing. The mechanical accuracy necessary when
setting up the heads is a direct function of the tape
speed. At a tape speed of 74 in/sec an error in
the head spacing of ten-thousandths of an inch
would result in an effective time displacement of
about 14 milliseconds. The speed of 12 in/sec was
an arbitrary figure since only experimental machines
were to be constructed.

The modifications to the “Truvox” amplifiers
which were used both for recording and playback,

SOUNO SOURCES

------ REQUIRED CURVES

MICROPHONE RESPONSE
{ WITH CROSS-CONNECTION)

Polar response of microphones compared with the ideal curve for 60° pick-up angle and (right) Fig. 5.

Cross-connection

signals (level —I4dB) phased to add to straight-through signals.
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with suitable switching
of circuits, were made to
improve, among other
things, the frequency re-
sponse below 50c/s and
to remove one oscillator
from the pair of record-
ing amplifiers. A sche-
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modified circuits and a LEviL
summary of the perform- N709 LNDICATOR
ance is given in Fig. 6, 0SCILLATOR
whilst Fig. 7 shows a 0 OTHER 0
photograph of one of osTAECORD BN RECORD HEAD
these machines. TAPE
Playback Fader and EQRRLEING
Bal —Th _ STRAIGHT
ancer.— ’le 31'1'311%5 ' | AMPLIFIER WITH|
ment is similar to that , 1y, 20dB NEB. TONE 25W POWER
used for recording. 1729 V28339 — B'—C/28339—N109 5~ &~ CONTROLS SMPLIFIER
O e IR R
For simplicity in opera- Aok CONTROL
= ON PLAYBACK
Above :—Fig. 6. Outline of circuit

tion ganged tone controls
should be used, but it
was found that separate
. controls for each channel

could be used, provided

that they were fitted with calibrated scales so that
pairs of controls could be kept at the same setting.
Only simple treble and bass “boost” and “cut”
controls are necessary, since any corrections for
deficiencies in the system can be made permanent.

Power Amplifiers.—Standard 25-watt high-quality
amplifiers employing the ‘‘ultra-linear™ circuit are
used. '

Loudspeakers.—The design of the loudspeakers
is made very difficult, due to the particular direc-
tional characteristics which are required. It has
been found that it is possible to obtain very satis-
factory stereophonic reproduction even when the
loudspeakers are non-directional below a frequency
of about 1,000c/s. They can in fact be a pair of
standard “octagonal” cabinets housing G.E.C.
Metal Cone loudspeakers; other loudspeakers and
cabinets could be used if they approach this standard
of quality in the bass.

In the treble, two main problems present them-
selves. First, how to obtain a polar curve which
approximates to the required shape and maintains
it over a range of frequencies. Secondly, to see that
any of the devices which are used to obtain the
required polar curve do not influence the frequency
response of the system. A reflector-mounted pres-
sure unit gave satisfactory results and is shown in
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of tape amplifiers, one channel only.
The other channel is identical.
Overall frequency response (exclud-
ing microphone and loudspeaker),
+2dB, 30-12.000 c's ; signal/noise
(for 2%, total distortion recording
level), unweighted 48dB, weighted
60dB.

Left:—Fig. 7. Modified «“ Truvox "
tape machine with duplicated amp-
lifier circuits.

Below :—Fig. 8. Experimental treble
reflector loudspeaker.
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loudness for more than a few milli-
seconds. Also, with only two channels, it
is not possible to change the apparent
reverberation time of the listener’s sur-
roundings, or to reproduce sounds which
should come from behind him. To do
this additional channels must be used.
Since there are a number of com-
promises which have to be made in the
design of any stereophonic system, it
follows that there must be several, not one
single, solutions to the problem. Many of
the compromises of to-day will change

Q ?ri‘[’)‘;g ;::gtu:"e . ﬁ;’;e;'ﬂfc";‘?! with the knowledge of to-morrow and so
bhc/s 1, loudspeaker. we may expect to see many stages towards
RESONSE T perfection. ]
Skefs Jf 4 It is perhaps more difficult to express
; - the performance of a stereophonic system
P _Bda in figures which have any meaning to a
it Ll normal reader than any other feature of
¥ sound reproduction. However, the system
REQUIRED CURVE ‘\ 12 just described was given a searching test
-14 Left :—Fig. 10. Polar response before an audience of some hundreds of
curve of an experimental treble ppople. _The test was as follows. A JPEEs=
loudspeaker unit (not those ticular piece of music played on a piano
shown in photographs). on t}le stage was recorded in the actual
hall in which the demonstration was to be
given. During the demonstration, the
Fig. 8. Fig. 9 shows a minjature “line source” sound image of the recorded piano was superimposed

loudspeaker consisting of four small high-frequency
units; the line must be graded in intensity to give
the required polar response at a frequency just in
the working range of the units, and the effective
length of the line must then be made proportional
to the wavelength in order to maintain the polar
response independent of frequency. Considerable
difficulty will be experienced from unwanted
“lobes ”; these can be reduced by use of sound-
absorbing screens.

It has been found in practice that normal domestic
8-in and 10-in loudspeakers are sufficiently direc-
tional at the higher frequencies to produce some
correction for “off axis” listening. It is also pos-
sible that the new wide-range electrostatic loud-
speakers now becoming available may have
advantages, since they can be made with a “figure-
of-eight ” polar response, and it may prove possible
to modify this shape to the curve actually required.

Loudspeaker Positions.—Fig. 11 shows a pre-
ferred listening arrangement, the loudspeakers being
set at suitable angles to produce the required polar
response along the front listening line. This usually
requires that the loudspeakers be pointed towards
the extreme listener at the opposite end of the front
row of the audience as illustrated. The most serious
trouble that can arise with such a system is usually
due to reflections from the side walls of the room.
It is sometimes necessary to hang curtains on the
side walls where the loudspeakers are pointing at
them.

Conclusions.—It is most necessary to point out
that there are very definite limitations to two-
channel systems; they represent the minimum addi-
tional apparatus that has to be employed in order
to reproduce sounds with spatial separation. For
example, they cannot be used if the loudspeaker
spacing is very much more than 20 feet with a front
listening line rather nearer than this distance. The
reason for this is that it is not possible to com-
pensate late arrival time by means of additional
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on top of the actual piano. To check both the
position and the quality of the reproduction, the
piece was carefully rehearsed and the pianist, who
kept time with the tape recording by means of an
earphone, played some of the notes directly on' the
piano; other notes were played from the tape. In all
there were 14 changes between the live piano and the
stereophonic system in the space of four minutes and
all but three went undetected by the audience who,
in spite of looking straight at the piano from a short
distance, were unable to detect the reproduced sound
by change of position or quality.

VeoP000
V990009

AUDIENCE

Q0999909

Listening set-up, showing positions of curtaining
ﬁections.

Fig, 11.
to reduce the more undesirable re
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DEVELOPMENTS 1IN

SOUND REPRODUCTION

New Equipment Shown at Recent Exhibitions

THIS year has been one of unprecedented activity
in the field of sound reproduction and the number
and variety of new amplifiers and associated equip-
ment shown by manufacturers at the first London
Audio Fair, the British Sound Recording Associa-
tion’s exhibition and the Radio Components Show
reached a level which was matched only by the
spread of interest in matters relating to high-quality
sound among the general public.

It was noticeable that many manufacturers who
have hitherto addressed themselves to the initiated
few had gone out of their way to prepare literature
explaining technicalities in a way which could be
readily understood by the tyro.

Another significant trend was the increased num-
ber of “integrated” sound systems in which the
various parts, although still available separately, are
designed to match each other and provide a specified
overall performance. For those who know what they
want and how to get it there is still the possibility
of building a system with pickup X, amplifier Y and
loudspeaker Z, but newcomers are better served by
being able to choose between the complete outfits
now offered by manufacturers X, Y and Z.

Loudspeakers.—The constant-charge, push-pull
electrostatic principle, which is capable of giving
reproduction virtually free from harmonic distortion,
is incorporated in new loudspeakers which were
shown by Leak, Acoustical, and Goodmans.

The Leak unit functions from 1000c/s upwards
and is used, in conjunction with a cross-over filter,
with a moving-coil loudspeaker for lower frequen-
cies. -

constant-charge electro-
static loudspeaker.

« Acoustical '

Right:—Modified glow discharge
celt (++lonophone "’).

WIRELESS WORLD, JuLy 1956

In the Acoustical unit which measures 33in x 25in
% 3in and resembles a fire screen the frequency
range extends down to 50c/s. A central medium-
and high-frequency strip is flanked on both sides by
low-frequency diaphragms and the mutual acoustical -
loading is arranged to give an integrated output
on complex sounds. There is no cabinet or baffle,
and the “figure-of-eight” radiation characteristic
can be exploited to minimize the effects of room
acoustics. It is stated that at maximum output a
sound level of about 95 phons will be obtained in
the average living room.

Development models of a full-frequency-range
electrostatic loudspeaker were demonstrated by
Goodmans, but no details of construction were dis-
closed.

The “lonophone” which converts electrical to
sound energy through movement of the molecules in
a region of ionized air has now reached the produc-
tion stage in the Type D15 unit made by Plessey.
It has been found possible to dispense with the rich
positive ion source material, which in the original
invention was used to coat the anode, and was
somewhat variable in performance, and to use a
stable refractory oxide material (kanthal) which does
not “sputter ” to form any coating on the walls of
the quartz cell. The unit is horn loaded and covers
frequencies from 2000c/s upwards.

Horn loading is employed in the Lowther TPl
reproducer which has a moving coil drive with a
magnet flux density of more than 20,000 gauss and
an electro-acoustic efficiency rated at 50 to 60%.
Also horn loaded is a new high-frequency unit

Above :—Plessey  ** lonophone ™’
in production form.

COUNTER ELECTRODE

QUARTZ PLUG QUARTZ CELL

e

fNNER ELECTRODE

CONTACT PLUG
(KANTHAL)

BRIMISTOR
(KANTHAL)
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Whiteley 12in  Duplex
loudspeaker with * mid-
frequency

stabilizers.”’

Above : — Trix “line
source’’ column loud-
speakers.

Right : — G.E.C. metal-cone loud-
speaker with new high-frequency
insert unit.

introduced by Tannoy to meet a demand, primarily
from America, for separate h.f. and Lf. sources.
Normally, of course, a dual-concentric unit forms
the basis of the Tannoy “ G.R.F.” and other en-
closures.

To extend and improve the high-frequency range
of the G.E.C. metal-cone loudspeaker a moving-coil
h.f. unit has been developed which screws into the
centre pole of the main magnet in place of the exist-
ing “bung” equalizer. It has a small metal dia-
phragm with a tangentially-slotted cover designed
to give wide-angle dispersion at high frequencies.
The response is stated to be within 2dB of the level
at 5kc/s from 1.5 kc/s to 13.5ke/s.

An extended frequency range is ‘provided in a new
dual unit introduced by Reproducers and Ampli-
fiers in which a 5in “ tweeter ” is mounted concen-
trically with a 12in “ woofer.” The units make use
of the R & A concentric principle of assembly and
have phosphor bronze voice-coil leads integrally
moulded with the bakelized linen centring-member.

Loudspeakers of 12in diameter and above in the
Whiteley range are now fitted with “ mid-frequency
stabilizers” which consist of circular patches of
damping material arranged to control subsidiary
vibrations and improve the delayed response charac-
teristics. A new 8in unit (Type DC816) with 16,000-
gauss magnet has been introduced for the middle
and high frequency range, and another new develop-
ment is the introduction of tapped voice coils in
some models to give alternative impedances of 3,
7.5 or 15 ohms in the same unit.

For use in miniaturized circuits with printed wir-
ing, Plessey now make a 6in x 4in inverted elliptical
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speaker with a depth of only 1iin. This can be
supplied with a centre-tapped voice coil (30 to 100
ohms) for direct connection in transistor push-pull
output circuits.

The design of baffles and enclosures is of equal
importance to that of the loudspeaker, particularly at
very low frequencies. In the “standard” Lockwood
loudspeaker cabinet the principles outlined by D. E.
L. Shorter (Wireless World, November and Decem-
ber, 1950) are followed, and a corner cabinet version
demonstrated at the B.S.R.A. exhibition, had pro-
vision for three loudspeaker units.

To reduce the cabinet volume Goodmans Indus-
tries have evolved a design incorporating an acoustic
resistance unit (ARU) which also gives an extended
bass response, in accordance with the principles
i)g(g)gined by E. J. Jordan (Wireless World, February,

Several new cabinet designs have been evolved by
Wharfedale. One is for their new Bronze /CSB unit
and another for the “Super 3> high-frequency unit,
which is mounted with the axis vertical. A combina-
tion of these two (FS/10 Reflex), designed for use
with stereophonic sound systems, was demonstrated.

Freedom from undesirable reverberation can often
be achieved and economies in power requirements
are always effected by the use of vertical line-source
arrays of loudspeakers which can be graded to con-
centrate the radiation fanwise over an audience.
Trix have now produced two such column speakers
in atractive housings: Model CL80 (6ft) is rated for
6-10 watts and Model CL40 (3ft 3in) for 3-S5 watts.

Thermionic Products pre-amplifier (for TP100 10 watt
amplifier).
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Amplifiers.—Although three makers—Lustra-
phone, Grampian and Whiteley—were showing trans-
sistor a.f. amplifiers the valve amplifier is still the
obvious choice for the majority of sound reproducing
equipments.
~ E.M.I. who have hithertc confined their attention
in the sound reproduction fizld to high-quality radio-
gramophones have now entered the market with a
wide range of unit loudspeakers and amplifiers.
Typical of the latter is the Model 3056, rated at 20
watts, which is of clean appearance with sunk valve
sockets. Its associated pre-amplifier and equalizer
Model 3055 is designed on miniature lines and uses
the printed circuit technique.

A notably clean and accessible wiring layout has
been adopted in the control unit of the Thermionic
Products -TP100 amplifier (10 watt). Blank wafers
spaced behind the selector switches are used to sup-
port the components associated with the contacts,
giving a neat and workmanlike appearance.

For those who do not require the pre-amplifier as
a separate unit Trix have produced a single ampli-
fier unit “ Trixonic 800” rated at 8 watts in which
the controls are partly shrouded on a sloping front
panel. There is a rumble filter and automatic bass
and treble compensation at low levels. Compensation
for the characteristics of the ear is also available in
the “Avantic” DL7-35 amplifier with which Beam
Echo, Ltd., have entered the field of sound reproduc-
tion, and was noted also in the Pye HF5/8 which is
of unit construction and is available either in Chassis
form or in a cabinet to match Pye loudspeakers.

“ Emisonic”’  Maodel
3055  pre-amplifier
and (above) 20-watt
main amplifier (Mode/
3056).

_ Built-in rumble filters to correct for the shortcom-
ings of early gramophone motors are now seen to be
fitted as a matter of course, and were noted among
others in the R.C.A. High Fidelity amplifier and the
Tannoy “ Autograph ” pre-amplifier.

A new type of “ultra-linear” feedback is intro-
duced in the latest amplifiers by Lowther, who claim
that the use of the suppressor grid for this purpose
has improved performance.

Radio Feeder Units.—Nowadays the majority of
feeder units are for v.h.f./f.m. reception only, but
C. T. Chapman (Reproducers) make a combined
f.m./a.m. unit designed to extract the best possible
reception from Continental medium- and long-wave
stations and to give world-wide coverage on short
waves. The sensitivity is of the order of 10 #V on all
ranges. This firm also offers a fringe-area v.h.f.
feeder-unit (FM81 Mk II) the sensitivity of which is
stated to be 4 #V for 20dB quieting.

Two marked trends are evident this year in v.h.f.
receivers; the use of switched pre-set tuning for the
three B.B.C. programmes and a real effort to secure
frequency stability by one means or another. With
luck and/or a lot of patience a straightforward cir-
cuit can show inherent stability through the mutual

Above:—Pye HF5/8 amplifier in
cabinet form.

G.E.C. Model BCS-
1350 v.h.f. feeder
unit.

Tannoy ** Autograph '~ pre-amplifier.
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Ferrograph ¢ 66°'' tape recorder unit.

a7

=3

Garrard PAIO *“ transcription ** pickup arm.

_ 5%‘/@

Garrard  Model
BAl battery-
driven turntable.

Amplifier  “ brick ”’
for magnetic record-
ing (‘“Reflecto-
graph *’).

Truvox RI tape recorder with chassis removed from case.

compensation of the effects of temperature change.
The alternative is to apply some form of deliberate
frequency control, e.g., through a reactance valve
as in the new G.E.C. v.h.f./f.m. pre-tuned receiver
(BCS. 1350), the Dynatron Type FMI, the Rogers
RD Junior f.m. unit, and the R.C.A. New Ortho-
phonic fm. tuner, which is also interesting for its
use of the 6AL7 tuning indicator which displays two
rectangular fluorescent patterns of varying relative
height.

Pye are fortunate in owning a subsidiary company
which makes quartz crystals, and three (one for each
programme) are incorporated in the f.m. unit which
has been developed to work in conjunction with the
“Black Box ” record reproducer. An ECF80 triode-
pentode is used to give successive frequency doubling
and quadrupling from the crystal fundamental to
the oscillator frequency.

Frequency control in the Leak f.m. tuner is effected
by a “trough line ” which consists of a straight wire
surrounded on three sides by a metal channel. This
is virtually a transmission line which is less affected
by temperature than the coils and capacitors of a
conventional LC circuit.

Pickups.—The cantilever stylus mounting which
allows vertical displacement to absorb the pinch
effect, while reducing the component transferred to
the lateral movement to a minimum, is now widely
used in pickups of the moving-iron (variable-reluc-
tance), moving-coil and crystal types.

In the Tannoy “ Variluctance Mark II” pickup the
new “Complidex” stylus is of composite construc-
tion with magnetic and non-magnetic materials dis-
posed to make the best use of the magnetic circuit
and to give higher compliance with mechanical
reliability. The R.C.A. “ New Orthophonic ” pickup
is also of the variable-reluctance type with an 8-pole
magnetic circuit designed to eliminate hum pick-up;
the movement is encapsulated in plastic to exclude
dust and moisture.

An entirely new moving-coil pickup with a canti-
lever stylus has been introduced by Garrard in which
independent control of the lateral and vertical damp-
ing and compliance is allowed for. Another new
Garrard development is the PA10 “transcription ”
pickup arm which is variable in length and tracking
angle. Playing weight is automatically compensated
when arm is extended. The thrust bearing for the
vertical pivot is a single steel ball and horizontal
pivots are spring-loaded steel cones and ball races.
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Cosmocord have now developed a turnover pickup
cartridge Type GP61 for tropical conditions with a
ceramic piezoelectric element which is stated to give
an average output of 0.4 volt on standard 78 r.p.m.
and 0.1 volt on microgroove records.

Gramophone Turntables.—A 4-speed record
changer (Type 456) with provision for manual as
well as automatic operation has been introduced by
Collaro. The fourth speed, 164 r.p.m. is for “ talk-
ing book ” records, and the new mechanism incor-
porates automatic pickup positioning for mixed 7in,
10in and 12in records.

‘With a consumption averaging only 1 watt the
new Garrard Model BA1 battery-driven turntable
created considerable interest. It is designed for
small portable record players (with transistor ampli-
fiers?) using 7in, 45-r.p.m. records and can be wound
for any voltage (d.c.) up to 24. The standard rating
is 4.5V, and a 6-volt battery with 25-ohm variable
resistance is recommended to allow for voltage drop
during the useful life of the cells. A centrifugal
governor maintains the speed over the smaller volt-
age variations during an hour or so of use.

Magnetic Recorders.—Many unusual refinements
are to be found in the M.S.S. Type PMR/10 trans-
portable professional recording equipment. It is
designed on the plug-in unit system and a wide
variety of specifications can be met by the assembly
of the appropriate miniature rack-mounted panels
in the “electronics” section. The separate tape
transport mechanism has interlocked controls to pre-
vent accidental erasure and a delay mechanism pre-
vents damage to the tape if the replay button is
pressed while fast winding. An accurate linear
footage indicator is driven by an independent tape
capstan.

The tape transport mechanism and the electronic
equipment are in separate units in the 8/WB/1 re-
corder made by Ariel Sound. This is designed to
bridge the gap between the “home recorder” and
“ professional ” types of equipment and is provided
with separate record and playback channels with
switching to monitor the programme before and after

recording. A 4-channel microphone mixer unit can
be supplied as an accessory.

Rudman Darlington (*Reflectograph”) have
developed a series of standard amplifier “bricks”
for use in single-channel or stereophonic tape sys-
tems. They are equalized to C.C.I.R. standards and
can be supplied to work in conjunction with either
Wearite, Epsylon or Bradmatic heads. Separate
playback or combined record-playback versions are
available. The playback units have control panels
3in wide, and for multi-channel work up to six can
be accommodated if desired in a standard 19in rack
width.

To meet the requirements of those who consider
that no high-quality sound installation is now com-
plete without tape reccording facilities, Wright and
Weaire now supply their Ferrograph recorder in a
form (Model 66) which can be readily fitted in a
bureau draw or bookcase to blend unobtrusively
with the furniture*.

For the first time Truvox are supplying a com-
plete portable recorder (Type R1) incorporating a
new deck (Mark IV) with three motors and relay-
operated function controls and brake mechanism.
The power output is 4 watts into a 10inX6in ellip-
tical loudspeaker.

A new Grundig model (TKS5) is a single-speed
machine (33in/sec) designed to give a performance
comparable with the earlier TK9 at a reduced price.
The interlocking controls are of the dial type.

The G.E.C. automatic announcer (BCS 3225) is
a good example of an industrial application of mag-
netic recording. Up to 25 parallel tracks can be
recorded on 3in wide tape and the appropriate track
selected by push-button control of the transverse
motion of a playback head. The tape is stored in
folds in a large casket and foil contact strips are
arranged to rewind the tape automatically at the end
of each announcement. The mechanism has recently
completed trials at a London station for train an-
nouncements.

* See, for example, “High Fidelity Home” by Richard Arbib,
Wireless World, August, 1955.

SHORT-WAVE

BUENOS AIRES

MONTREAL

CONDITIONS  Predictions for July

HONGKONG
1 ==

12 16

G.M.T. G.M.T.

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

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 257 OF THE TOTAL TIME

~— — — PREDICTED AVERAGE MAXIMUM USABLE FREQUENCY

FREQUENCY BELOW WHICH COMMUNICATION SHOULD
8E POSSIBLE ON ALL UNDISTURBED DAYS
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F.M. TUNING
- METER

F OR undistorted reproduction of f.m. signals the
if. characteristic should have a flat top a few hun-
dred kc/s wide and the carrier should be in the
centre of it. A voltmeter on the a.v.c. line, if any, or
across the stabilizing capacitor of the radio-detector
circuits, will indicate the same maximum reading
anywhere on the flat top, giving no guidance to the
centre point. Worse still, it will lead to completely
unsymmetrical tuning if the if. is lopsided or dog-
eared. The method is commonly used, however, as
it permits the use of a “magic eye ” indicator which
demands an input with one side earthed.

Another type of meter circuit observes the d.c.
voltage at the a.f. take-off point of the ratio-detector.
This voltage is positive on one side of the correct
tuning point and negative on the other, so that a
centre-zero meter can be used to find the null point.
The disadvantage, apart from the necessity for a
centre-zero meter, is that the same (zero) reading is
obtained on tune and well away from tune, making
the reading difficult to interpret.

The circuit in the diagram combines the above
two methods to give a meter reading which is a
maximum on the exact centre of tuning and falls
away to zero on each side. Imagine R, disconnected:
if-a signal is present the meter will read with the
normal flat-topped i.f. response. If the remainder of
the circuit is now connected any unbalance voltage
at the af. take-off point will pass an opposing
current through the meter, reducing the reading. The
rectifier ensures that the current will oppose that
through R, whatever the polarity of the unbalance
voltage. If the unbalance is zero the opposing cur-

BASIC OUTPUT CIRCUIT |

» | R R2
' |
1]

+
METER 6)

\ln

 AAAAA—
/ | R
STABILIZING -
CAPACITOR

f In.r TAKEOFF
'[ POINT

Circuit of the tuning indicator.
resistors (all 3-W) are:-

|
| R3
|
|

Suggested values for the

Meter !

Sensitivity R, ! R; R,
100uA | 220¢ 10k 220k
250uA 100k 10k 47k

47k 22k 2K

| 500:A
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An Exact Tuning Indicator for

Ratio-detector Type Circuits

By ROBERT S. FERGUSON,
B.Sc.(Eng.), Graduate LE.E.

rent 1s zero and the meter will read a maximum, but
the slightest mistune will reduce the reading.

The prototype circuit was tried out on a Jason
tuner, but is basically suitable for any ratio-detector
circuit. Suitable resistor values are suggested for
several meter sensitivities, since one’s choice here
will depend on what is available. The rectifier is a
1-mA Westinghouse meter rectifier, commonly
found in a.c. voltmeters.

The purpose of R, is to prevent the rectifier from
shunting away from the meter part of the standing
current through resistors R, and so reducing the
maximum possible reading. The extent to which it
does so depends upon the resistance of the meter
movement, and the value of R, should be as low as
possible. In some cases it can be zero, and a quick
check (with R, disconnected) will show what is the
smallest value which can be used without reducing
the reading by more than, say, 10%. R, should be
as high as possible to avoid shunting the a.f. output,
but higher values will reduce the “sharpening”
effect of the unbalance voltage. For this reason
500 microamps is about the least sensitive meter that
can be used.

To decide on resistor values for a particular meter
and tuner, first connect only the meter and resistors
R, to the values in the table. Tune in a strong signal
and vary the values of R, (keeping them equal) to
give about 60% full scale or whatever is a convenient
maximum reading. Now add the rectifier across the
meter (the “wrong” way round, red output lead to
negative meter terminal) with R, zero. If necessary,
insert some resistance at R, as described above, to
avoid a large drop in reading. Finally, connect R,,
using for a start a value equal to R,, and try the
effect of de-tuning. If it is not sharp enough, reduce
the value of R,.

It may be noticed that the meter reading is a bit
unsteady-looking if the tuning is rapidly changed.
This is due to the stabilizing capacitor preventing
rapid changes of output voltage although the un-
balance voltage changes immediately, In practice, of
course, the tuning is moved slowly when approaching
tune and the effect is not noticeable. Finally, if the
output does not sound at its best when the meter
reads a maximum it is pretty certain that the tuner
requires re-aligning, especially the discriminator
stage.

“TELEVISION ENGINEERING”

THE second volume of the B.B.C. engineering training
manual with this title has been issued by our publishers.
Volume 1 dealt with fundamental television principles,
camera tubes and television and electron optics. This
volume, by S. W. Amos and D. C. Birkinshaw, describes
the fundamental principles of vision-frequency amplifiers
and examines the factors which limit their performance
at the extremes of the pass-band. Within its 270 pages
are 133 figures, including several illustrations of picture
faults. It costs 35s, plus 1s 2d postage.
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Wafer Cells 4

New Departure in

Dry-Battery Construction

By R. W. HALLOWS,
M.A. (Cantab), M.LE.E. [

WHEN the dry Leclanché cell first
appeared I am not quite sure, but it

was certainly more than half a century ago

and may well have been considerably

earlier than that. In most kinds of elec-

trical apparatus developments and im- D
provements follow one another with such
rapidity that it is difficult to think of any-
thing of comparable seniority whose out-
ward appearance, at any rate, has remained
unchanged. But, except for the types
used in layer-built batteries, this was true
of the dry cell until the Burgess Battery
Company, of U.S.A., announced a short
while ago the commercial production of
their “ wafer cell.”

If one compares the internal construc-
tion of the standard cylindrical dry cells
of to-day with that of their ancestors,
there have been certain changes—all of
them improvements, but not very great
changes. The sac, which used to contain
the depolarizer surrounding the central
carbon electrode, has now disappeared
from most if not all of them; different
makers use their own special mixes of electrolyte
and of depolarizer. But the basic make-up of zinc
can, sal-ammoniac electrolyte, manganese dioxide
depolarizer and brass-capped carbon rod remains
very much the same as it was in the beginning. The
greatest major change is, perhaps, the use of solid-
drawn instead of soldered cans in high-grade cells.
The advantage of the solid-drawn can is that it con-
tains one metal only—zinc. Soldering the side-seam
and the bottom introduces at least two others, tin
and lead, whose presence may lead to undesirable
electro-chemical effects.

ELECTROLYTE MIX
& DEPOLARIZER

CARBON SLICE

PLASTIC ENVELOPE
HERMITICALLY SEALED

BITUMEN SEAL
(ON ALL FOUR SIDES)

SILVER WAX SEAL

& CONTACT ZINC SLICE

Fig. I. Showing semi-diagrammatically the construction
of the wafer cell.
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Method of making up wafer cells into batteries : A, individual cells,
showing positive (top) and negative (bottom) faces. B, 15 cells, stacked
and heat-sealed into polyester plastic envelope. C, stack taped with
positive and negative metal-strip contacts.
folded down, insulating plates and terminal studs. E, the complete
22%-yolt battery sealed into an aluminium container.

D, Metal-strip contacts

The Burgess wafer cell is revolutionary, to say the
least of it. Fig. 1 shows semi-diagrammatically how
it is constructed. The zinc and carbon electrodes,
the electrolyte and the depolarizer, are all there as
they always have been, and always must be, in a dry
Leclanché cell. But in appearance. in internal make-
up and in performance, size for size and weight for
weight, the wafer cell is about as different as it pos-
sibly could be from the dry cell to which we have
become accustomed.

It consists, as the drawing shows, of a sandwich,
the electrolyte and depolarizer forming the “meat”
between thin slices of carbon and zinc. All four
edges of the sandwich are bitumen-sealed, and the
whole cell is contained in an envelope of a plastic
material known as Pliofilm.

This envelope method of construction is itself an
enormously important advance, for it means that the
cell cannot puncture. The Pliofilm envelope is com-
pletely impervious to the chemical action of either
electrolyte or depolarizer and, as its name suggests,
it can stretch. It is, in fact, well able to take charge
of any gassing that may occur in the cell, without
the slightest risk of a burst or a puncture.

Many readers will know by experience what a big

*step forward this is, having suffered from the devas-

tating effects of a ruptured dry cell in the “innards”
of electrical appliances of various kinds. Only a day
or two ago, a friend showed me ruefully the wreck
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Fig. 2. Discharge through 1,500 ohms for 4 hours per day
of “U" wafer cells.

of an expensive electric torch. It had not been used
for some weeks. When it was next switched on
nothing happened. Examination showed two burst
cells, a horrible sticky mess inside the torch and
damage by corrosion that was beyond repair. I have
suffered in the same way from the effects of a punc-
tured cell which formed part of the dry battery incor-
porated in the resistance-measuring department of a
high-grade (and therefore not low-priced) multi-range
measuring instrument.  Assurance against damage
from puncture is made doubly sure by the methods
used for assembling these cells into batteries. The
stack of wafer cells is first hermetically sealed into
a’ polyester wrapper and then packed into a leak-
proof aluminium container. The various stages of
making a wafer cell battery are shown in the photo-

graphs. )
The manufacture of these wafer cells is entirely
automatic: it represents, in fact, complete automa-

tion in the production of dry cells. The materials
are fed into one end of a machine; from the other
the finished cells are delivered. This in jtself is
bound to lessen the cost of production. But there
is more to it than that.

Conserving Zinc

. In previous articles in Wireless World I have drawn

J

|

/

attention to the appalling waste of zinc—by no
means one of our commonest or least costly metals
—which takes place, year in, year out, in the count-
less millions of cylindrical dry cells used in the world
of to-day. The upper part of the can is not in con-
tact with the electrolyte and there is very little
chemical action on its lower part, or on the bottom.
Such cells run down to cut-off e.m.f. after delivering

‘tured in one place.

equivalent of the zinc in their cans. They are then
consigned to the dustbin, for the zinc that they
contain would not pay for the cost of recovery.

The sandwich method of construction means that
the zinc is not called on to form the container of the
cell. Generally speaking, all parts of it are equally
acted upon by the electrolyte. Nor would it be of
great importance it it were eaten through and punc-
Since the cell is hermetically
sealed in its impervious envelope, there would be no
loss of moisture. This method then means that the
amount of zinc needed to supply the rated ampere-
hours of a cell of given capacity can be cut down
to something far less than is required in the cylin-
drical cell. Zinc is a difficult metal to refine, but
that used in the wafer cell is 99.9% pure. This must
reduce local action to a minimum and greatly
increase shelf life.

The reader may be wondering how it is that, if the
cell is sealed in an impervious, insulating plastic
envelope, external contacts with its positive and nega-
tive electrodes are contrived.

The answer is this. After being formed and sealec
in the machine each cell passes to a compartment in
which, accurately centered up, it has small holes
pierced in the top and bottom of the envelope. Into
each of these (see Fig. 1) is pressed a “blob” of a
softish, highly conductive compound, known as silver
wax. This hermatically seals the holes in the enve-
lope and provides the external contacts. Silver wax
never becomes entirely rigid. Hence, when the indi-
vidual cells are made up into batteries the contacts
between them remain electrically as good as could be
desired, even if the casing of the battery is deformed
by rough treatment. There are no soldered joints, as
there are in the ordinary dry battery, and open-
circuits due to dry joints or faulty workmanship
cannot occur.

At present, the Burgess Battery Company is mak-
ing the wafer cell only in five rather small sizes,
which, as shown in the Table, are intended for use
in transistor-operated apparatus, in hearing aids and
as h.t batteries in small portable wireless sets. There
is no reason why they should not be made in much
larger form, and this will no doubt come in time.,
The only weak point I can find in these wafer cells
is their rather high internal resistance. Despite that,
their performance is good.

I received batches of Y and U cells—don’t, please,

only a small percentage of the electro-chemical confuse this latter size with our British U cells. The
CHARACTERISTICS OF WAFER CELLS ON THE U.S. MARKET
1
Normal Intended
Cell Length Width Thickness | Rated Load | Current | Life to Cut-off Use
Type (in) (in) (inm) (Ohms) | (mA) av)
Y a | s 0.12 3,000 per cell 0.5 175 hrs at 12 hrs | Transistor
[ per day Apparatus
U 12 13 0.11 1,500 per cell 1.0 150 hrs at 12 hrs Transistor
per day Apparatus
K 1} 33 0.13 1,500 per cell 1.0 375 hrs at 12 hrs Transistor
per day Apparatus
"N 1} . 4% 0.21 166.6 per cell 9.0 53 hrs at 4 hrs | H.T. in port-
per day able radio
P 15 Y 0.22 166.6 per cell | 9.0 45 hrs at 4 hrs | H.T. in port-
per day able radio
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Y size is stated to have a life of 175 hours at 0.5 mA,
if used for 12 hours per day. The life claimed for
the U size at 1.0 mA, discharged for the same periods,
is 150 hours. The cut-off in both cases is that obtain-
ing in America: 1.0V per cell. We usually regard
the cut-off for dry cells as 0.9 V.

For my tests I took three U-size cells and dis-
charged them through 1,500 ohms apiece for twelve
hours a day. Fig. 2 shows the results obtained, the
term “end voltage ” meaning the average e.m.f. under
load at the end of each day’s run. It will be seen
that they delivered almost the 150 hours claimed to
a cut-off of 1.0V and that their average life to 0.9V

was 159 hours. The reason why the life to 1.0 V was
a little under 150 hours is probably that Americans
keep their living room (and test laboratory) tempera-
tures at 70°F or more, whilst we regard 65°F as
sufficient. The ambient temperature makes a good
deal of difference to a dry cell’s performance.

Summing up, I think that we may fairly say that
these wafer cells mark noteworthy advances in
reduced production costs, in the more effective use
of materials, in the abolition of the possible damage
due to punctures and in the considerably smaller size
of cells of performance equal to that of their cylin-
drical counterparts.

“PRECIPITATION STATIC”

American Investigations into its Causes

lT was observed when aircraft were first equipped
with radio that serious interference occurred if the
aircraft flew into snow. The phenomenon was
named “ precipitation static ” because of its associa-
tion with snow storms. During the last World War
a large-scale research programme Wwas sponsored
jointly by the U.S. Army and U.S. Navy in an effort
to solve the problem.

The Stanford Research Institute of California is
at present conducting research into the phenomenon
of precipitation static. The studies show that there
are at least three different noise-producing
mechanisms contributing to the interference, where
only two had been recognized previously. The best
known of these is associated with what has been
called “autogenous charging.” The aircraft, flying
through snow or through high clouds which are
composed of ice particles, is peppered by the par-
ticles and is charged to a high voltage by the same
mechanism that causes certain substances to become
charged when rubbed with a dry cloth.

The electrical charge builds up until it is relieved
by a corona discharge from the wing tips and other
extremities. Corona discharge, known to mariners
as St. Elmo’s fire, occurs as a series of very short
pulses. It is a potent generator of electrical noise.

Charged Surfaces

Another type of ¢precipitation static” noise is
produced in aerials mounted under plastic surfac_es
such as canopies and radomes. Ice particles strik-
ing the plastic surface charge it to a high voltage
relative to the surrounding metal portions of the air-
craft. The charge rapidly builds up until a spark-
ing or “streamering » discharge occurs between the
plastic surface and the surrounding metallic struc-
ture, with consequent transfer of severe noise Into
the aerial.

The third mechanism, only recently discovered,
by which impinging precipitation produces noise is
associated with the effect of individual particles. It
was at first expected that the noise generated in
antennas under plastic canopies could be ayoided
by the elimination of the over-surface sparking or
streamering. This, in turn, could be accomplished
by coating the surfaces with a semiconductor which

WiIRELESS WORLD, JUuLY 1956

allows the charge to drain off gradually rather than
build up to the high values which cause sparking.
However, when tests were made it was observed that
although the noise was reduced by the conductive
coatings it was by no means eliminated.

The residual noise has now been found to be due
to an individual particle effect. As the aircraft
speeds through the air the snow or ice cloud par-
ticles approach it uncharged. As they strike the
aircraft they both acquire a charge themselves and
leave a charge of opposite sign at their point of
impact on the surface of the aircraft.

Cumulative Effect

It has been shown theoretically that the effect
of the particles instantaneously acquiring a charge
upon striking the plastic surface covering the
aerial and then glancing of and moving rapidly
away from the point of impact is to produce a small
but steep-fronted pulse of current at the aerial ter-
minal. While the effect of each particle is small,
the effect of many, closely spaced in time and arriv-
ing at a random rate, is to produce serious noise.

Experimental study of the phenomena described
has been undertaken by the design of a unique
«wind tunnel” in which to simulate actual preci-
pitation conditions encountered in the atmosphere.
For this, use was made of Stanford Research In-
stitute’s cold chamber, constructed a few years ago
for the study of the nature and causes of ice fog.

A 150-gallon vacuum tank, fitted with an inlet
orifice and tube shaped for proper aerodynamic flow
and incorporating a quick-opening valve, was placed
in the chamber. The tank also contains a plastic
plate carrying sensing electrodes and a sensitive pre-
amplifier. Air is pumped from the tank, and when
a sufficiently low pressure is reached the inlet valve
is opened. Ice fog, which has previously been pro-
duced in the cold chamber by the introduction of
steam followed by seeding with dry ice, rushes into
the vacuum tank at a speed of approximately 250
metres per second—nearly 10 miles per minute. The
stream of ice fog impinges on the plastic surface
permitting study of the basic effects contributing to
precipitation static.
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Simple Telephone Answering

DESIGNED FOR MINIMUM

By H. G. M. SPRATT, B.Sc., M.LEE.

THE idea of a robot which answers the telephone
is not new and more than one device designed for
this purpose has been produced and marketed.
Furthermore, the particular advantages of magnetic
recording in such devices for acknowledging calls
and taking down messages have not been overlooked.
So far, however, a specially designed recording
machine has had to be employed for the purpose
and its installation has necessitated breaking into
the telephone lines or receiver, a step which, carried
out without the knowledge, consent and co-operation
of the Postmaster General, may lead in due course
to the police court—or even one higher.

_ The telephone answering machine to be described
in this article represents an entirely new approach
to the problem.* Its principal features are (1) that
it takes the form of comparatively simple adjuncts
to any normal type of magnetic recording machine
and (2) that, as regards its respect for the sanctity
of Post Office equipment, it is virtually super-
human. The adjuncts are three in number. Two
of them, consisting of a relay and a coupling coil,
are attached to the normal telephone receiver as
shown in Fig. 1 (a) and (b). The third is a control
unit, Fig. 2, which is connected by leads to the
other two and to the tape recorder. The last-
mentioned can be any conventional model but in
some cases a few trifling modifications to the
internal wiring may have to be introduced.

The coupling coil is attached to the side of the
telephone receiver by means of the rubber sucker
provided, while the foot of the relay unit is slipped
under the receiver so that, with the hand-set
removed, the relay armature holds down the cradle
switch. The connections of these units to the
control unit are shown in Fig. 3.

The control unit embodies an endless loop of
magnetic tape about 20ft long with a simple motor
drive, a number of free-running guides, a pair of
contacts which “make” through holes punched in
the tape and a playback head. In addition, there
is a small mains transformer, two simple relays RL,
and RL,, a 4-bank 3-way stepping relay RL, with
a microswitch coupled to it, and a 2-bank 3-way
manually operated switch S,.

Two pairs of leads connect the control unit to
the coupling coil and the relay and three pairs of
leads connect it to the tape recorder. One pair is
connected to the amplifier input, one to the amplifier
output and the third into the mains feed to the
capstan motor. The extent to which the internal
wiring of the recorder may have to be disturbed
to complete these connections is discussed later.

When the instrument is intended to be put into
use, the coil and relay are placed in position, the
connections made to the recorder and the mains

A. S. Blaikley and N. Moore,

* Patent Arplication 13195/55.
Magnegraph Recording Company.
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INTERFERENCE WITH POST OFFICE EQUIPMENT

Fig. 1. Telephone receiver showing (a) the relay assembly
clipped in position and (b) the coupling coil attached to
the side.

switched on to both recorder and control unit. The .
recorder is set to RECORD and the control unit
to AUTO. Note: because of the connections from
the capstan motor to the control unit, the recorder
drive does not immediately start up.

When the telephone rings as the result of an
incoming call, the relay holding down the cradle
switch is released. The caller then hears a message
played back off the endless loop of tape informing
him that the caller is absent and inviting him to
dictate a message not exceeding a minute’s dura-
tion. If the caller accepts this invitation, any
message he passes is recorded on the tape recorder.
At the end of the minute, the relay is released and
the telephone is disconnected, ready for the next
call. With the help of Fig. 3, it is possible to follow
the detailed operation of the instrument.

The endless loop of magnetic tape, which can
be of any of the normal proprietary makes, is made
up of a length corresponding to 70 seconds playing
time at 33 in/sec, the speed of the control unit
drive. At the joint and at 10 seconds farther along,
small holes are punched in the tape through which
contact can be made between a beryllium spring
and a guide roller on the other. In the waiting
condition, the joint in the loop of tape will be just
past the switch SW.

When the telephone rings, the ringing current
induces a voltage in the coupling coil which is fed
through RL,, to the tape recorder input. After
amplification in the record amplifier, it passes
through RL,;, to operate the relay RL,. RL,, con-
tacts close, erergizing RL, from the mains supply.
RL, in turn causes RL, to be energized from the
transformer secondary winding through RL,. and
to step from position 1 to position 2.

In position 2, RL, is energized from the secondary
of the mains transformer through RL,q, releasing
the cradle switch and closing the speech circuit in
the telephone receiver. The indicator lamp also
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Machine

lights up. RL, is disconnected from the output
of the tape recorder at RLj and in opening de-
energizes RL, and hence RL, as well. At the same
time, the loop motor is connected across the mains
at RL,, and starts the 1ape loop in motion. The
playback head is connecied to the input of the tape
recorder at RL,, and the coupling coil to the output
of the tape recorder at RL,. Simultaneously, the
microswitch RLg, closes, starting up the drive in
the tape recorder.

The first 10 seconds of the tape will have been
recorded earlier as stated above and the message
on it is now played back through RL,., the tape
recorder amplifier, RL,, and the coupling coil to the
speech coil of the telephone receiver. The an-
nouncement inviting the caller to dictate a message
terminates just before the end of the 10-second
period, at which point the contacts of the switch
SW “make” through the first perforation in the
tape loop, energizing RL, momentarily and causing
RL, to step to position 3.

In position 3 the playback head is disconnected
from the tape recorder input at RL;a. The coupling
coil is disconnected from the tape recorder output
at RL;» and connected instead to the input at RL,a.
The recorder output is connected to earth through
the dummy load R.

Any message now spoken by the caller is picked
up by the coupling coil and recorded on the tape

LEADS T0
CAPSTAN MOTOR
ORIVE

TAPE
RECORDER

1
MANUALO Saa

0FFO ﬁ
AUTOY .

SWITCH CONTACTS
MAKING THROUGH
HOLES [N TAPE

g |

recorder. At the  s.posimion swiTCH,

end of the one- “MANUAL,OFF AUTO

minute period the M HUMBER

tape loop in the = ,Q*\_E_;"‘CALLS

comtrol unit will <ol e N
— N

have completed I \ \xwk

one cycle and the | \\ i

second perforation ! T ]

passes between the
contacts of SW.
RL, is again ener-
gized through RL,
and steps on, this
time back to its ini-
tial position 1.

Fig. 2. Control unit, with three-

The whole equip- position switch and counter
ment reverts back registering number of calls.
to the original
condition. RL, is released, causing the cradle

switch to be depressed and the call terminated, and
both tape-drive motors, one in the control unit and
the other in the recorder, stop. With the arrival of
another call, the sequence of operation will be
repeated.

If, on returning, the subscriber plays back the
reel on his recorder in the conventional manner, he
will hear not only the messages passed by the vari-
ous callers but also the announcement from the loop
preceding each message. It is possible, if desired,
to couple up a counter to the stepping switch RL,,
as indicated in Fig. 2, so that the number of calls
recorded can be checked.

With the switch S, in the OFF position, the mains
supply to the control unit is broken. This unit is

TELEPHONE
RECEIVER

/ RELAY

RLs

INDICATOR
LAMP

Fig. 3. Complete circuit diagram of the equipment, the contents of the control unit being enclosed by the broken-line box.
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then inoperative and, since the microswitch RL,.
is left open, the tape recorder is inoperative also.
With S, in the MANUAL position, the control unit
is still inoperative but the microswitch RL,.
is short-circuited at Sy so that the tape recorder
drive can be started and stopped independently of
the control unit. Under these conditions, with the
coupling coil attached to the telephone receiver but
the relay armature removed from the cradle switch,
it is posible to use the telephone in the normal way
and at the same time record two-way conversations
on the tape recorder.

The extent to which a normal tape recorder has
to be modified for use in connection with this tele-
phone answering device depends upon the model
and the facilities provided. If, for example, an
EXTERNAL L.S. socket is fitted, this socket will,
without further ado, provide the necessary perma-
nent connection to the amplifier output. Again, if
the tape recorder is intended to be used with a
remote control device, such as a foot switch, the
socket into which this device is plugged provides
access to the capstan motor supply. Clearly, in the
absence of these sockets, the necessary connections
will have to be brought out from the internal wiring.
Since whenever the recorder is used in conjunction
with the control unit, it operates in the RECORD

position, access to the amplifier input is always
available through the MICROPHONE socket.

Although of quite recent development, this tele-
phone answering machine has been tested many
hundreds of times and found to operate infallibly
on all occasions. It will almost inevitably be argued
that one minute is insufficient time for the average
message to be passed. In practice, one minute is
found to be long enough to record a message of
surprising length, the fact that any opening conver-
sation regarding the weather, the state of one’s
health or business conditions is excluded helping
appreciably in this connection. However, if one
minute is considered inadequate, a simple modifi-
cation enables the tape length to be extended appre-
ciably and the maximum message time increased. A
possible alternative to the loop of tape is a magneti-
cally-coated disc riding on a turntable and fitted
with limit stops. The same general principles of
operation still apply but contacts made through
holes in the recording medium are now avoided and
changing of the earlier recorded message is likely
to be facilitated. = Whatever the form of the de-
tailed design, however, an apparatus of this sim-
plicity should prove of very considerable benefit
to many telephone subscribers but particularly
those who are running a one-man business.

BOOKS RECEIVED

British Standards Yearbook 1956. (Complete to 31st
December, 1955.) Gives titles, numbers and brief
synopses of British Standard specifications (in numerical
order). Pp. 460. Price 12s 6d.

The Performance of Power Transformers (Not
exceeding 2 kVA rating) for Radio and Allied Electronic
Equipment. British Standard 2214:1955. Pp. 9.
Price 3s .

Codes for Connections in Radio and Allie
El::c(::zlx:li’c Equipment. British Standard 2311:1955
Pp. Figs. 1. Price 2s 6d.

The Use of Electronic Valves, Part 3: Photocells,
Transmitting Valves and Cold-cathode Gas-filled Valves.
British Standard Code of Practice CP 1005 : Part 3:1956.
Prepared by a joint committee of the I.LE.E. and B.S.I.
Pp. 16. Price 3s.

The above are obtainable from the British Standards
Institution, 2, Park Street, London, W.1.

A Stable Synchronous Detector for Audio-frequency
Measurements, by P. G. Kendall, B.Sc.(Eng). Technical
report V/T125 dealing with the design and perform-
ance of a detector for use in a:c. servo-operated
potentiometers and electronic wattmeters. Pp. 18; Figs.
8. Price 12s 6d. The British Electrical and Allied
Industries Research Association, Thorncroft Manor,
Dorking Road, Leatherhead, Surrey.

Electronic Measurements and Measuring Instruments,
by F. G. Spreadbury. Review of the basic elements of
a wide variety of measuring instruments with particular
emphasis on stability, the use of negative feedback and
the stabilization of power supplies. Pp. 459; Figs. 248.
Price 50s. Constable and Co., Ltd., 10, Orange Street,
London, W.C.2.

High Fidelity Circuit Design, by N. H. Crowhurst and
G. F. Cooper. Collection of a series of articles from
Radio-Electronics on the detail design of amplifiers,
filters and equalizers, test procedures and the improve-
ment of existing amplifiers. Pp. 303; Figs. 226. Price
$5.95. Gernsback Library Inc., 25, West Broadway,
New York 7, U.S.A.

Metal Industry Handbook and Directory 1956. Com-
prehensive guide to the properties and sources of supply
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of non-ferrous metals with a section on electroplating
and allied processes. Pp. 508. Price 15s. Iliffe and
Sci_;}s, Ltd, Dorset House, Stamford Street, London,
S.E.l.

The V.T.V.M.,, by Rhys Samuel. Manual for service
technicians on the use of the vacuum tube voltmeter
in ehecking television and sound broadcast receivers,
amateur transmitters and audio equipment. Pp. 224;
Figs. 127. Price $2.50. Gernsback Library Inc., 25,
West Broadway, New York 7, U.S.A.

Hi-Fi Manual, by D. C. Hoefler. Popular guide to
the essential requirements of a high-quality sound
reproducing system, profusely illustrated by examples of
current American equipment. Pp. 144. Fawcett Books,
Greenwich, Connecticut, U.S.A. Price 3s 6d from
British distributors Fredrick Muller, Ltd., 110, Fleet
Street, London, E.C.4.

RECEIVER SALES

THE “ seasonal decline” in the sales of domestic re-
ceivers in the United Kingdom is shown in this table
compiled from information supplied by the British Radio
Equipment Manufacturers’ Association. The figures
for the first four months of this year show that the sales
of television receivers remain at about 179% below the
1955 level for the same period, sound receivers are
3bout 27% down and radio-gramophones about 459
own.

During April no significant change, compared with
the previous month, took place in the proportion of
receivers sold under hire purchase—sound 30%, tele-
vision 45%—but radiograms rose from 549% to 63%.

7
Sound Radiograms l Television
' ; |
Month 1956 1955 1956 ' 1955 ] 1956 I 1955 |
January ... | 66,C00 | 98,000 | (8,000 | 35,000 | 85,000 ‘I03,000 |
February... | 66,000 | $9,000 15,000 | 33,000 | 81,000 | 98,000 !
March 72,000 | 95,000 13,000 | 24,000 | 71,000 | 85,000
April ... i 65,000 | 79,000 14,000 16,000 | 62,000 | 75,000
’zs9,ooo l37|.ooo 60,000 l 108,000 #299,000 | 361,000
|
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European VHF. Broadcasting

Present Position and Prospects

AS a result of an enquiry conducted among the
broadcasting organizations in Europe, a report!
dealing with some of the technical, economic and
sociological questions arising out of the introduction
of v.h.f. broadcasting has been issued by the Euro-
pean Broadcasting Union. Although it does not go
deeply into technical details—this will be done in a
second report—it gives an overall picture of the
present situation and the immediate prospects in
Europe.

It opens by stating that v.h.f. sound broadcasting
has, in general, been adopted with considerable re-
luctance by European broadcasting authorities and
the consensus of opinion is, in the words of our
own Television Advisory Committee, that “the
introduction of v.h.f. sound broadcasting is an un-
welcome complication.” 1t has, of course, become
a necessity because of the prevailing conditions in
the medium- and long-wave bands—for which in-
cidentally these selfsame authorities are largely 1o
blame. The situation in these bands was summed
up in a recent article in Wireless World® but one or
two new facts are brought out in this report. For
instance, it is stated that in Denmark a field strength
of 25mV/m is required tn give a clear signal after
dark. In Italy, only 30% of the population can
receive all three national programmes, and in
Switzerland there has been no satisfactory service

y « The Present Position and_ Prospectives of V.H.F. Sound
Broadcasting in Europe >, E.B.U. Report, Tech. 3068-E.
2 « Fyture of European Broadcasting ™, January, 1956.

BAND Il TRANSMITTERS

Stockholm In Service

Plan I e L ——

July, 1955 | Jan., 1957
. Albania ... 8 = .
| Austria oi o e e 28 10 24
Belgium ... 25 | |
Bulgaria ... 19 —_ —
Cyprus | — —_
Czechoslovakia ... 25 —_ =
Denmark... 41 2 8
Finland ... 58 17 23
France ... 178 2 9
German Federal Republic 246 17 123
Germany, Soviet Zone... 16 12 26
Hungary ... 25 — —
Ireland ... 10 — ?
fraly 189 34 260
Luxembourg 2 — _
Malta | C— =
Monaco ... 3 — =
Nethertands ... 25 3 13
Norway ... 124 2 7
Poland ... 54 _ —
Rumania ... 34 —_ —
Saar 1 2
Spain 8l _ —
Sweden ... 96 2 ?
Switzerfand 40 2 13
Trieste ... 4 —_ —
Turkey ... 87 —_ 1
United Kingdom 190* 3 30
U.S.S.R. ... 221 t —_
Vatican City ... 2 2 2
Yugoslavia 88 — —_
1,924 210 542

* Only 79 were for f.m., the remainder were for use if a.m. had beer.

adopted. ;
+ V.H.F. activity in Eastern Europe is at present confined to Band I
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By G. H. RUSSELL, Assoc.Brit.LR.E.

to 11% of the territory since the Copenhagen Plan
came into force in 1950.

Whatever the reasons for the introduction of v.h.f.
broadcasting, the building of transmitters is going
ahead at a great pace as is shown by the accompany-
ing table. Between 1st July, 1955, and 1st January,
1957, the scheduled increase in the number of these
transmitters is from 210 to 542. Although this latter
figure represents less than a third of the total number
of allocations made at Stockholm, it is nevertheless
quite impressive and probably represents a large
proportion of the eventual total.

Transmitters without listeners are not much use.
In general the listener has to be persuaded to change
his listening habits, although in the Netherlands the
demand for v.h.f. receivers was created to some ex-
tent by the fact that German f.m. stations are re-
ceivable in many parts of the country.

Listener Inducements

Although the B.B.C. is pressing on with the build-
ing of v.h.f. transmitters, it hds so far done little,
either in the way "of special programmes or higher-
quality transmissions, to induce listeners to change
to v.hf. This is in sharp contrast to the French
organization, R.T.F., who are of the opinion that
the public will never really be converted to the new
medium unless a supplementary high-quality pro-
gramme is provided. They have put theory into
practice by broadcasting a fourth programme on
v.h.f. which is carefully planned to entice the type
of listener who would appreciate first class repro-
duction. This theory has been substantiated in prac-
tice by the Germans who found that, in spite of
worsening conditions in the medium-wave band,
public interest in v.h.f. was not particularly marked
until a separate programme was radiated in this
band. “From that time dates the steady increase
in the percentage of receivers having provision for
v.h.f. reception.” It will be interesting to watch the
sales figures of v.h.f. receivers in this country. The
B.B.C. may yet be forced to inaugurate a special
high-quality programme in order to excite public
interest. In view of increasing public appreciation
of the advantages of “high fidelity ”, such a service
would undoubtedly be received with considerable
enthusiasm and might succeed in stopping the flight
to television.

This brings us to another aspect of the situation.
Most of the broadcasting authorities, including the
B.B.C,, are of the opinion that sound broadcasting
will survive the advent of television and that it will
even continue to develop. Whether the word “de-
velop” in this context refers to quality or quantity
is not clear. Whatever it means, the optimism seems
somewhat misplaced, at any rate as far as the B.B.C.
is concerned. Its own listener research figures show
a steady decline over recent years in public interest
in sound broadcasting to the advantage of television.
Instead of being complacent, we might perhaps be
asking at this stage whether it would not be advisable
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either to reduce the number of programmes from
three of mediocre quality to two of high quality or
make one of the three for the quality enthusiast.

Turning to the technical aspects of v.h.f. broad-
casting, we come first of all to the question of modu-
lation. Frequency modulation has, in most cases,
been accepted without question. Indeed, in some
countries, one might be forgiven for assuming that
v.h.f. and f.m. are synonymous. Even in the few
countries where the question has been examined the
opinions are quite extraordinary. The Germans, for
example, state that the cost of a f.m. receiver for
equal and even superior quality is less than the cost
of an a.m. receiver. Swiss manufacturers are confi-
dent that they can produce a combined v.h.f.-f.m./
m.w.-a.n. receiver costing no more than a conven-
tional receiver. This has not been so in this country.
It would be intriguing to know how a receiver con-
taining at least one extra valve with its associated
components can be constructed for the same price
as one without it.

Another opinion from Germany that is worth
quoting is, that, as an r.f. protection ratio of only
20dB 1s required with f.m. as against 40dB for a.m.
for an equivalent a.f. protection ratio, it is possible
to have a smaller geographical separation between
transmitters working in the same channel. This
factor more than makes up for the fact that the num-
ber of available channels is very much lower for
f.m. than it would be for am. The number of
transmitters using a given waveband can be increased
by offsetting the carriers of stations nominally
operating in the same channel. The Germans have
had considerable experience of this system and
maintain that, providing two transmitters carry the
same programme and have their phases carefully
synchronized, the frequency separation between
them can be as low as 30-50kc/s. Taking these two
factors into consideration, it would appear that Band
II will accommodate all of Europe’s v.h.f. stations
for a long time to come.

V.H.F. broadcasting requires extensive networks
of transmitters to cover large areas of territory. Two
obvious methods are microwave links and high-grade
music lines. Both of these are expensive and the
Germans have avoided this expenditure by the use
of two systems known as “Ballempfang” and
“Umsetzer.” In both methods the station is at once
a relay link and broadcast transmitter. With
Ballempfang the received signal is demodulated
before being fed to the local transmitter. Umsetzer
is a frequency-changing device and as such is even
more direct. The received signal is converted to an
intermediate frequency and this is used to modulate
the local transmitter without resorting to demodula-
tion.! A number of broadcasting authorities in
Europe are, or will be, adopting one or other of these
direct re-broadcasting systems because of their ob-
vious advantages. As neither of these systems makes
use of any frequencies other than those allocated for
the domestic v.h.f. network, it is difficult to under-
stand why the E.B.U. considers that they would
considerably complicate the problem of frequency
allocations. It is interesting to note an additional
use for these v.h.f. networks suggested by Israel and
Yugoslavia: that of supplying high-quality modula-
tion to existing medium-wave stations. If eventually,
the medium- and long-wave bands can be cleared
sufficiently to allow a 10, or even a 12kc/s channel

3 See *“ F.M. for B.F.N.” Wireless World, February, 1956.
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separation, this system might well be adopted in
Western Europe to advantage.

The outlook for v.h.f. broadcasting is distinctly
promising, but how will this affect European broad-
casting in general? One answer to this question
comes from Austria and is worth quoting in full:
“Following on the general development of v.h.f.
networks in Europe, the conditions necessary for a
fruitful revision of the situation on long and medium
waves should be established, so that the Austrian
medium-wave stations should once again be able to
fulfil their function of radiating a national pro-
gramme, which could also be well received abroad.”
This statement, which is strongly supported by a
number of other countries, is given much prominence
in the report under review. However, fears have
been expressed that some countries might try to
profit by the adoption of v.h.f. by other countries
by “pirating” the evacuated channels on medium
and long waves.

Both these points were dealt with in the article in
the January issue, to which we have already referred.
In this an interim plan for medium and long waves
was suggested which fits in with the Austrian con-
ception of the future of these wavebands. This
article was criticized in a recent issue of the E.B.U.
Bulletin® on the grounds that the future of European
broadcasting on medium and long waves is not
known and that, in any case, it would be optimistic
to hope to put such a plan into operation by 1960—
the date suggested. In view of the opinions ex-
pressed in the report and the activity shown by the
table to be taking place in the v.hf. bands, these
criticisms seem to be largely invalidated. We can
only hope that they are not an excuse for inagtivity;
it would be a pity to miss such a golden opportunity !
We must all, surely, agree with the E.B.U. that the
survival of sound broadcasting depends on making
the best use of all wavebands and that, in v.h.f,,
sound broadcasting may even find a new youth.

¢ March-April, 1956.

New Thermistor Materials

‘“Rare Earth” Compounds with High
Positive Temperature Coefficients

CONVENTIONAL thermistors have negative tempera-
ture coefficients of resistance of the order of 5% per
degree C and are widely used for the measuremen?® of
temperature as well as for current surge suppression in
electronic circuits.

For temperature measurement and for other applica-
tions where a positive temperature coefficient can be
utilized, a new range of materials developed by H. A.
Sauer and S. S. Flaschen of Bell Telephone Labora-
tories is of interest. Basically they consist of barium
titanate or barium-strontium titanate with the addition
of the rare earth element lanthanum. After suitable
processing the materials are electrically and thermally
stable over a wide working temperature range, and it is
stated that at voliages below which power dissipation
«does not cause appreciable heating the resistance is
“ ohmic ”; i.e., independent of the applied voltage. Non-
rectifying contacts to the new materials are made
through the medium of an indium-mercury amalgam.

Performances quoted for typical alternative mixtures
are 9%/°C over the range —50°C to 110°C and
14%/°C from 50°C to 225°C.
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Electron Tuhbe Information |

Serviee

THE U.S. National Bureau of Standards has established a “ tube informa-
tion service” for accumulating and disseminating technical data on
both domestic and foreign radio valves. At the present time nearly 10,000
cards, filed by tube type number, are appropriately referenced to manufac-
turers’ source material. In addition, about 10 per cent of these cards, selected
mainly from the high-use miniature and sub-miniature types, have been coded
on punched cards for mechanical sorting.

With this unique service, it is possible to find (1) information about any
particular valve, (2) all valve types whose electrical characteristics, bulb sizes,
or base configurations fall within particular ranges, and (3) domestic valves
that can be substituted for unavailable foreign valves. Recently, junction
diodes and transistors have been added to the Bureau’s programme, which
began about seven years ago as a service to the Bureau’s personnel. It has
since been extended to all scientists and engineers in government and industry.

The Bureau’s valve information service was established to meet the ever-
increasing number of requests for information that was not readily available
on little-known valves or those of foreign manufacture. As the service grew,
it included more and more detailed information on larger numbers. Recently,
the Bureau has begun punched-card coding for automatic selection in order

to handle requests more rapidly. The goals of the service are to include all |

domestic and foreign valve types and to have all information coded.

The service includes all such data on electron tubes and semi-conductor
devices as electrical characteristics, bulb size and base configurations, ambient
operating conditions and, where possible, constructional details. The main
source of this information is the manufacturer’s brochure or handbook. While
the major companies automatically furnish the information, numerous new
and small companies must be queried directly whenever preliminary informa-
tion on their products is gathered from advertisements, articles and brochures.
The Bureau’s files include products of about 80 domestic and 15 foreign
manufacturers. In general, foreign data has been limited to Western
European sources.

Most of the inquiries have been for information about the electrical
characteristics of a particular tube type or the selection of a domestic
valve for replacement in foreign equipment. Although this sort of request
is easily met, questions on cathode operating temperatures or contact
potentials must be answered in general terms because these quantities vary
with the manufacturer. Queries on valve types with specified electrical,
mechanical or geometric characteristics are usually answered by a combination
of machine card sorting and reference research. Clearly, only general informa-
tion can be coded on punched cards; after machine selection of several valves
that meet the specifications of the inquiry, reference research is required to
supply the more specific information.  In general, coding is on the basis of
operating voltages, transconductance, etc.; and the valve types machine-selected
are those within the ranges specified by the inquiry.

Coding classifications* of valve types for the N.B.S. information service

Function Normal Oper- General
power amplifier ting Voltages Characteristics
converter (Continued) (Continued)
detector screen remote cutoff
voltage suppressor electrometer
regulator metal envelope
voltage st';‘r%gr ﬁisgfl ; guided missile
reference tied %0 Tt hearing aid
Emitter type Fil numbeé of
e et ilament (or electrodes )
thoriated heater) physical size
oriated tung- voltage frequency
sten filament 1
tungsten  fila- current mutua
conductance
ment Current lificatio
unipotential, plate a’fggtorca a0
g?;‘;igs - HEx=an anode resistance
it el General anode
co Characteristics dissipation
Normal oper- double cathode peak inverse
ating voltages double-ended voltage
grid beam power interelectrode
anode sharp cutoff capacitances

*At the present time, punched-card coding has been completed only for miniature and sub-

miniature tubes.

WIRELESS WORLD, JuLy 1956

www.americanradiohistorv.com

REA48:

(Atove). Heavy-duty Reflex
Horn speaker. Wide-area speech/
music diffusion; suitable for parks,
swimming galas, all large P.A.
systems.

G7822:

(Below). Ribbon mic. of excep-
tional response and quality. For
table or stand use on all indoor
locations. Satin-chrome finish and
slim appearance.

EQUIPMENT
_g

THE TRIX ELECTRICAL CO. LTD.

MAPLE PLACE, TOTTENHAM COURT RD.
LONDON, W.1

Tel. MUS, 5817. Grams: Trixadio, Wesdo, London
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RANDOM RADIATIONS

By ' DIALLIST"

V.H.F. -Receivers

LIKE Stanley May, whose letter on
receiver design appeared (appropri-
ately enough!) in the May issue, I'm
all in favour of 3-position pre-set
tuning in sets made for v.h.f. broad-
cast reception. Such sets, after all,
are used by most people purely for
local reception and always for one or
other of the same three transmis-
sions. Continuous tuning is there-
fore not merely unnecessary: it’s a
darned nuisance. What one wants
is to be able to switch on, turn a
click-in pointer to one of its three
positions and receive the desired
programme. In the part of the
country where I now live we hope to
have v.h.f. in full swing this autumn.
There will be something of a rush
for receivers when it comes, for on
the medium and long waves con-
ditions are so bad that comparatively
few people now bother about any-
thing but the news bulletins and an
occasional sporting commentary,

More Lines Please

HAVING also seen and admired
French 819-line television images,
I’m completely with Dr. D. A. Bell
(May issue) in feeling most strongly
that more lines and wider ¢hannels
are a more pressing television need
than is colour. There’s no compari-
son between a 405-line and an 819-
line picture. You can go close up to
the screen on which the latter is
appearing without being conscious
of lininess. That’s probably why
sets with 21-inch and bigger screens
are becoming so popular in France:
you can use them in quite small
rooms. Then again the 819-line
picture pleases the eye owing to the
detail it contains. Where we’re
going to find room for those wide
channels I don’t know; but where
there’s a will there’s usually a way.
I wish I could see an 819-line picture
with British engineering skill and
studio technique behind it. What a
superb product it would be!

Flares and Things

WHAT with his prominences, flares
and spots, Old Sol has been playing
up long-distance communication ser-
vices at intervals for some months
now. Not only were the wireless
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services put out of action for hours
at a time, but submarine cables also
suffered seriously from the effects of
earth currents. So far I’ve seen no
reports of what happened to any of
the forward scatter services operated
in the USA. Dr. J. A. Saxton
stated in the January issue* that  the
signal does not disappear at times
of ionospheric storms and geo-
magnetic disturbance, indeed it has
been suggested that it may even be
enhanced.” One would very much
like to know how things were in
the “scatter” link between Goose
Bay, Labrador, and Sondre Strom-
fjord, Greenland, at these times. If
its record of over 3% years of un-
interrupted  service is still un-
blemished, the <case for v.h.f.
ionospheric scattering would seem
to be adequately proved.

They Tame *Em in
America

MY suggestion in the April W.W.
that the line timebases of American
television receivers couldn’t cause so
much interference as some of ours
do, since one never found complaints
about it in their magazines, brought
me a welcome letter from a reader
who lives in Baltimore, Maryland.

V.H.F.”;

* ¢ Jonosphere
Fan., 1956, p. 36.

Scattering  at

He confirms the correctness of my
surmise, telling me that TV set
makers in the U.S.A. tame their line
timebases so effectively by thorough
screening that two receivers can be
used within a few feet of one
another without any noticeable inter-
ference.  Actually it’s becoming
quite usual in America nowadays for
there to be two television sets in
the home, one for Pop and Mom and
the other for Junior and his friends.
I trust our manufacturers will pro-
vide all their new TV receivers with
equally effective L.t.b. screening. It
would be a good thing, too, if they
could devise screens for some of the
existing bad offenders which could
be fitted by the dealers who are their
agents. One also comes across sets
whose line output transformers pro-
duce a piercing whistle which is a
torture to sensitive ears. My
American correspondent mentions
that if there is any whistle from the
sets of his country, the 525-line scan
with 30 images a second makes its
pitch so high that most people
couldn’t hear it.

Television tn 1936

WRITING from Horsham, a reader
sends me some interesting particu-
lars of the receivers used in the days
when the Baird and Marconi-E.M.I.
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THE OSCILLOSGOPE AT WORK A Haas and R. W. Hallows,
M.A. (Cantab.), M.I.E.E. 15/- 15/10
RADIO LABORATORY HANDBOOK. M. G. Scroggie 'B.Sc. o0
M.I.E.E. 6th Edition ... 25/- 26/5
STUDIO ENGINEERING FOR SOUND' "BROADCASTING.
B.B.C. Engineering Training Manual by members of the
B.B.C. Engineering Division. General Editor J. W. Godfrey 25/- 25/11
RADIO INTERFERENCE SUPPRESSION As Applied to
Radio and Television Reception. L. Stephens, AAM.I.E.E.
2nd Edition . 10/6 11/1
ADVANCE THEORY OF WAVEGUIDES. L. Lewin 30/- 30/10
FOUNDATIONS OF WIRELESS. M. G. Scroggle, BSc,
M.I.E.E. 5th Edition . 12/6  13/6
A complete list of hooks is availahle on application
Obtainable from all leading booksellers or from
ILIFFE & SONS LTD., Dorset House, Stamford Street, London, S.E.l.

waany americanradinhistory cam
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systems were being used alternately
at Alexandra Palace. He has a ser-
vice manual for the Marconiphone
receiver of the day and here are some
points from it. The Baird system
was 240 lines sequential with 25
frames a second; the Marconi-E.M.1.
405 lines interlaced with 50 frames.
The receiver therefore had to con-
tain switching arrangements so that
the timebases could be changed as
required from one set of speeds to
the other. I remember that much;
but one thing I'd forgotten is that
the line sync pulses were not sent
out during the frame sync period by
the Baird transmitter. This tended
to allow the line timebase to wander
from its proper frequency and was
apt to lead to bending of verticals.
To counteract this as far as possible
an extra MH4 valve was added to
the Lt.b. of the receiver.

When Gremlins Chuckle

CURIOUS—isn’t it)—how often the
completely unexpected snag crops up
in the realm of wireless. You’ll re-
member lots of those we encountered
in the early years and how difficult
it was sometimes to find explana-
tions for them. Of recent days we’ve
had strong interference by French
television transmissions with the re-
ception in parts of south-eastern
England of B.B.C. pictures—so
strong on occasion that bits of the
French picture were seen super-
imposed on the home-produced
article. Then, when North Hessary
Tor and Pontop Pike went up to full
power no one expected that anything
but good could come of it. But the
gremlins had a nasty little surprise
in store. Here’s what happened in
lots of cases. Two neighbours in the
West Country, with aerials mounted
on the same chimney stack (or on
adjacent ones), had been receiving
their pictures from Wenvoe. One of
them changed over to North Hessary
Tor but the other is content to stay
as he is. The man who makes the
change gets a fine strong signal; but
he also.gets strong interference from
the other man’s Lt.b. The same
thing has happened at places in the
North when one neighbour changes
from Holme Moss to Pontop Pike
and his neighbour doesn’t.  The
reason is, of course, that the aerials
in question are a good deal nearer
to North Hessary Tor (or to Pontop
Pike, as the case may be) than to the
other station and receive their signals
some microseconds earlier. Hence
his neighbour’s line flyback occurs
not during the inter-frame blackout
of his set but during the scan.
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GANGABLE

LILLIPUT-SIZE

OPEN-BLADE

MICRO-SWITCH

(Approx. full size)

{3 . List Nos. $.690, S.691

UNIVERSAL SINGLE-POLE
UNIT.

This tiny, yet robust Open-blade
Micro-switch has been designed and
perfected by Bulgin of Barking in
close collaboration with *‘ Acro-
Snap ' of U.S.A. Measuring only
63/64in. long x 19/32in. high x Lin. .
thick overall it has insulation of
finest-grade thermo-setting plastic,
with heat treated beryllium-copper
alloy blades, and is fitted with heavy
pure-silver contacts. Integral solder-
tags are finished clean, ready for easy
soldering. The maximum frequency
of operation is 10 total operations
per second. Maximum test voltage,
dry or recovered =1 K.V., maximum.
working P.D. across contacts =
250. Rated at 250 V. for 1.0 Amp.
Max., peak or surge, at 50~. As
can be seen by the illustrations, this
miniature component can be ganged,
and will fit into equipment where
space is restricted. Two models,
with alternative pressures:—

List No. 5.690— Max.
op. at 2-10 ozs. ovement

List No. S.691— movemen
op. at |-5 ozs. 5/64in.

“PRECISION IN PARVO”’

FULL technical data is available
in the Bulgin catalogue (Ref. 195/WW
price I/- post free). Other Bulgin
Micro-switches and components of
all types are listed with full informa-
tion and prices.

3
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UNBIASED

Cantuarian Cacologism

HEADMASTERS of our great
public schools are invariably men of
education and culture and I have
little doubt that when the governors
of Repton met to choose a successor
to Dr. William Temple in 1914 they
carefully rejected all candidates
whose letters of application made it
plain that they were not masters of
the King’s English.

Since those days the pedagogue
whom they chose has “made good”
and now serves the country as
Primate of All England. Although
he is a servant of the Crown he is
not, strictly speaking, a civil servant.
It is obvious, however, that he is
sufficiently near to being a civil ser-
vant to have become tainted with the
jungle jargon of Whitehall where
they cause members of the public to
be channelled into national-impor-
tancized jobs and subsequently to be
hospitalized, coffined and cemeteried.

At any rate since Sir Winston
channelled him into the Primacy in
1945, the Archbishop has, linguistic-
ally speaking, fallen on evil days.
1 wonder what he would have said
to one of his youthful charges at
Repton who had spoken of “re-
ligious subjects being loud-speakered
into restaurants and milk bars,” a
phrase he used recently. He might
at least have said loud-spoken. I
hope this latest cacologism will be
quickly channelled into the W.P.B.
—or should we say dustbinized?

Bodily Batteries

I HAVE had many suggestions as the
result of my enquiry in the April
issue as to the best sort of primary
cell to supply power to a set on a
desert island. Let me first thank the
many readers who told me that sea
water forms a satisfactory emergency
electrolyte in a leclanché cell.
Naturally many readers suggested

Greater acidity
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that I should fish for electric eels on
arrival at the desert island. How-
ever, one of the most interesting
things pointed out to me was that
the human body itself can be turned
into a primary cell. If you run a
steel needle into your arm and a spike
of some other metal—a pin would do
—into some other portion of your
anatomy you get a difference of
potential between them. The blood
is salty and makes a good electro-
lyte. Probably maiden aunts of ripe
years would give the biggest deflec-
tion on the meter owing to the
greater acidity of their blood.

If enough people are cast away on
a desert island, it would suffice to
connect them all in series to get a
useful h.t. voltage.

A Musical Jonah

I DARE say that many of my older
readers will recall the days when
almeost every restaurant had its own
orchestra steadily churning out
popular music in an effort to drown
out the nasty noises of the sibilant
soup sippers. Just about the time
that “Came the Dawn” came no
more because the talkies came in-
stead, these mealtime minstrels dis-
appeared from the less expensive
restaurants, their places being taken
by the canned music distributed by
the ubiquitous p.a. system.

1 was very sorry about it as I missed
the personal touch. But “ This ’ere
progress, it goes on,” as H. G. Wells
once wrote, and when I entered a
large popular restaurant recently the
old personal touch seemed to have
come back with a vengeance, but I
looked round in vain for the orchestra.

All T could see over the far side
of the restaurant was what appeared
to be an organist at the manual of
an electronic organ. I could not help
admiring his skill.

It was not until the sound of a full-
bosomed contralto voice came float-
ing over the tables that I realized I
had been quite mistaken in thinking
that I saw somebody at the console
of an electronic organ. I strode
hastily across the restaurant to solve
the mystery and I saw that the
“organist’ was indeed responsible
for the music but his “keyboard”
was a very complicated-looking con-
trol desk belonging to the very latest
in hi-fi installations.

The music was coming from a
stereo tape and the control desk just
bristled with knobs for bass boost,
treble lift and heaven knows what
else. During an interval I had an
opportunity of talking with the man
at the controls. He turned out to
be an erstwhile cinema organist. He
told me that the control of his
switchboard to produce the effects

wauny americanradiohistory com

I had heard called for a great deal
of musical knowledge and skill.

One interesting point was that he
had a specially annotated musical
score to assist him. It seems that
the wheel has turned full circle and
the skilled musician who was swal-
lowed up by the whale of canned
music has been regurgitated like
Jonah and given a new lease of life.

Secret Service Symphonies

IN a well-known morning newspaper
there appears an account of how
broadcasting is being used by their
friends in Greece to send messages
containing information and instruc-
tions to the insurgents in Cyprus.

One of the methods used is for the
broadcasting station in Greece to
radiate a programme of popular
music. Thus the orchestra or disc
jockey might play * Soldiers of the
Queen” followed by “In a mona-
stery garden ” and “ Three o’clock in
the morning,” all of which musical
items have enjoyed great popularity
in their time. The meaning of such
a message would be obvious to the
most dull-witted of persons but I
need hardly add that the code used
is not quite so crude.

(1] o [mm—p— P S | [
e X ] 1 I T 1 I | I 1 1|

Try this on your piano

There is nothing new in using the
broadcasting of music to get informa-
tion into or out of an enemy coun-
try. One of the most interesting
and ingenious methods was that used
by the resistance forces in an
occupied country during the war.
Special musical works were written
into which messages in the morse
code were interwoven by the simple
expedient of juggling with quavers
and dotted crotchets, as I reported in
these columns in the issue of May,
1942,

If you don’t quite get my point I
would refer you to the simple little
morse message which I give on this
page. Try this out on your piano
and, unless you are numbered among
those few unfortunates who are so
unmusical that they only know that
the band is playing the National
Anthem because men remove their
hats and women stop talking, then
you should get its meaning.

The beauty of these secret service
symphonies was that they could be
broadcast in safety even if Hitler
himself happened to be in the
audience. The messages were all
enciphered before they were handed
to one of Bach’s backroom boys for
interweaving into a musical com-
position so that even he did not
know the contents of the message;
the conductor and members of the
orchestra which churned out the new
work merely regarded it as another
brainwave of the local Bela Bartok.
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TWO new

WIRELESS WORLD 1

Signal Generators...

Regd. Trade Mark FOR BANDS I, II & III

T

Both instruments operate from 100—120,
200—260V, 50—60¢/s A.C. Mains. They are
light and compact, and employ double
screening to ensure minimum radiation,

«+« ON FUNDAMENTALS

The *“AVO” Signal Generator Type il

An inexpensive A.M. Signal Generator of entirely
new design, for the Service Engineer. Provides six
frequency bands covering 150 kc/s — 220 Mc/s,
Accuracy + 1%.

150ke/s —  500ke/s ] Continuous wave
500ke/s — 16Mc/s | . haulated
L6Mc/s — SS5SMc/s | o; 7o00cs. L.,
lsés h:l z 3 = 7'2 :11::;: signal available
T0Mc)s — 220Mcs for test purposes.

A new type of attenuator, ensures close adherence of the
output to the attenuator calibration. The instrument
provides a force output of 250mV, whilst the following
outputs are available via the attenuator:—

Minimum to 100 »V, x I, x 10, x 100, x 1000. I

Output impedances—802, 200Q and 4000,
List Price £29 P -
0 0 0 e AR

The ““AVO" Wide Band A.M./F.M. Signal Generator (Type T.F.M.)

Designed primarily for the television and F.M.
Engineer, this instrument incorporates a number of
additional refinements to enable it to deal satis-
factorily with the very stringent requirements of
the new bands.

A.M. Coverage: 5-—220 Mc/s. in 8 ranges, CW or
400 c/s sine/square wave modulation.
Accuracy + 1%. Provision for spot
frequency calibration,

F.M. Coverage: 65 — 120 Mc/s. Accuracy £ 1%,
Maximum deviation + 50 kc/s.
Output: Minimum (about 2 xV) to 100 mV

continuously variable with decade
multiplier. Force output 250 mV.

Output Impedance: 80@, 2009, balanced 802 and 3009,

L.F. signal is available for test purposes, and the instru-
ment can be modulated from an external source (A.M.
only). A double-ratio slow-motion mechanism, together
with interpolation dial, enables the instrument to be set
with a high degree of accuracy. On the F.M. range an
internal phasing control enables the modulating : ignal
to be applied to the X-plates of an oscillograph to pro-
duce a picture of a discriminator response curve.

Price to be announced.

Full details of both instruments available on request.

Sole Proprietors and Manufacturers:—

THE AUTOMATIC COIL WINDER & ELECTRICAL EQUIPMENT CO., LTD.
AVOCET HOUSE - 92-96 VAUXHALL BRJDGE ROAD - LONDON - S.W.I. Telephone: ViCtoria 3404 (9 lines) ryocr

$G.5.
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X-BAND MICROWAVE
WATTMETER —TYPE U.181

A feed-through torque vane wattmeter
for absolute measurement of power in
the wavelength range 3.05 to 3.45 cms.
It will measure power in, the range

1 to 100W or the equivalent mean of
pulsed power. Accuracy between 100
and 10 watts is 4 29, falling to 4 109,
at 1 watt. VSWR better than 0.9.

Price £275 net ex works

R.F. BRIDGE —TYPE B.60I
15 Kc/s TO 5 Mc/s

A highly accurate transformer ratio arm bridge
for the measurement of capacitance, resistance
and inductance within the range 0.01 pF t00.02 uF,
10Q to 10 MO and 0.5 uH to 50 mH. It can be
used to measure complex impedances, balanced or
unbalanced, or between any pair of terminals in
delta formation.

Price £125 net ex works.

VIDEO OSCILLATOR —
TYPE 0.22B

A portable instrument covering the range
10 Ke/s to 10 Mc/s with an output of
+10 dbs to —50 dbs on 1 volt p. to p.
amplitude stabilised to 0-5 dbs over its full
frequency renge. It includes a 50 cps.
square wave output and facilities for direct
reading of the modulusoftheload impedance.

Price : Portable £165 net ex works
Rack mounted £158 net ex works.

FOR FURTHER DETAILS WRITE OR TELEPHONE
THE WAYNE KERR LABORATORIES LTD - NEW MALDEN * SURREY MALDEN 2202
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A millionth of a micro-
amp can be measured
easily and accurately with
Mullard electrometer
valves. These valves have
such an extremely low

grid current, and conse-

quently high input resis-
tance, that they extend
the scope of electronic

Type No. Construction Vi Em m 'g
(V) |[(rA}Y) (A)
ME 1400 | Pentode on 45 240 = 1y <o
(CV 432) octal base L4
ME 1401 | Subminiature 9 80 20 |1 <i2sxio”'?
(CV 495) triode g
*ME 1402 | Sub 45 g e 10715
ubminiature 4- a- a- 1, <6x 107
(CV 2730) tetrode o)) B (Yo
1o s
ME 1403 Subminiature 10 10-5 (a-g,) | I 1 < 8 x 107
(Cv 2348) pentode ! g

*Primarily intended as a maintenance type and not rec

measurement of small currents down to the region of 10715 amp.

dedfor new equip

instruments and numerous other equipments in industry and research.

Mullard Electrometer valves

The valves described above include types for almost every electrometer application

and are widely employed in valve voltmeters, pH meters, photocell units, nuclear

Mullard Limited, Communications and

Industrial

VYalve

Department, Century House, Shaftesbury Avenue, W.C.2,

) MVT 289
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AUDIO PERFECTION

I THE GARRARD MODEL 301 TRANSCRIPTION MOTOR
The Garrard Model 301 Transcription Motor is recognised as supreme in
its class. With its introduction a hitherto unattainable standard in the
manufacture of High Fidelity Gramophone Components has been reached.

Features that the enthusiast will appreciate are the suppression of switch
clicks, the extra heavy balanced turntable and the very fine degrees of speed
control available . . . all three speeds, 78, 45 and 33} r.p.m., can be adjusted
by approximately 21%.

Wow and Flutter have been reduced to the minimum, being less than
0.2% and less than 0.05% respectively. The unit is equipped for dual
voltage ranges of 100 to 130 and 200 to 250 volts, 50 or 60 cycles according
to the motor pulley fitted.

The Model 301 is finished in high quality grey tone enamel, is fully
tropicalised and is supplied complete with a plastic stroboscope, a tube of
special grease, all fixing screws, washers, template and instruction manual.

< ’Am S ....see your Dealer now.
\@J, THE GARRARD ENGINEERING
AND MANUFACTURING CO,, LTD.
Swindon, Wilts, England
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errograph

* Synchronous Capstan Drive
% Recording level Meter

Uses 8.” dia. Reels

MODEL 2A/N
33and 7% ips.
76 gns.

== - MODEL 2A/NH
¢ 7% and 15 i.p.s.
86 gns.

Unique Single knob Control
Two speeds with lever change

The Ferrograph was the first Tape Recorder ever to be designed Base and Treble cuts

and wholly manufactured in Britain. That was in 1949. To-day

its reputation stands higher than ever. Few indeed are the

countries to which it is not being regularly exported. And what

is the secret of its success ? Surely it is this. From the beginning

we have had but one aim : to make the finest Tape Recorder that

this country, with its wealth of technical skill, can turn out. Not

for us the ambition to make the greatest quantity—or the widest P lays British and U.S.

range of type.s—or even to cater for all pockets. On the contrary, Pre- Recorded Tapes

we believe that for a Tape Recorder to give lasting satisfaction it

;mst be.ax-m ‘mstrument of d{e utmost ;{r‘ecmon that needs a gre.at * 2 % watts undistorted Out PU t
eal of critical and unhurried supervision at every stage of its

manufacture. Ferrograph users appear to agree with the simple

philosophy that there can be no compromise with quality. % Automatic motor cu t-Oﬂ-

All components tropicalised

Two side-by-side Tracks

* % % % ¥ *

BRITISH FERROGRAPH RECORDER CO. LTD
131 SLOANE STREET - LONDON : SW.I| - Tet: SLOANE 2214/5 and 1510
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RADIO
EXPORT

1900 types of both receiving and transmitting tubes in stock.

In addition, a comprehensive range of crystals and some types of
transistors and trustworthy tubes are available.

Our new price list came into force on the [st of June, showing
-considerable price reductions on many current types. To this have

been added new types.

PRICE AND STOCK LISTS MAY BE HAD ON APPLICATION.
Your specific enquiries for special types to CV,, lJan and Mil

specifications are invited.

Our organisation is A.R.B. approved.

HALL ELECTRIC LTD

fimmms> HALTRON HOUSE, 49-55 LISSON GROVE, fiazsmoi~

e

e LONDON N.W..

Tel: Ambassador 1041 (5 lines) Cables: Hallectric, London
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<> ILF. SIGNAL ©
GENERATOR Type 701 :'

HIS instrument is a standard signal
generator of very moderate cost
operating over the frequency range 30 c/s—
30 Mc/fs. The use of a tuned buffer circuit
w}hich operates on all ranges helps to reduce
harmonic distortion and ensures that the
oscillator frequency is independent of the
setting of the output and attenuator con-
trols. Special features include a com-
pletely stabilised output level over the
entire frequency range and the provision of

a high voltage output.

SPECIFICATION

Frequency Range:

Output Level: l.1 volts open circuit
Output Level Constant to within | db over entire frequency range
Stabilisation:
Attenuators: A 75 ohm slide wire and step attenuator calibrated
in db and volts open circuit enable the output to

be reduced to | microvolt

Less than | microvolt per metre at a distance of Ift

External Field:
A signal voltage of from 5-20 volts is available from a

High Output:
separate 300 ochm output socket
b
‘ b . -
o
-
-
Full details of this or any other Airmec =
oy .

i
i
i
I
i
i
i
i
i
i
30 kc/s-30 Mcfs I
|
i
|
|
i
|
i
I
I
|
|
|
|
»

Instrument will be forwarded gladly on request

AIRMEC uimiteD ~~---.

HIGH WYCOMBE, BUCKINGHAMSHIRE, ENGLAND -
Telephone : High Wycombe 2060. Cables & Airmec, High Wycombe - [ -

. Sl -

-
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e, ¥  Precision,
2 ‘ Stability &
Long Life

*Capacitors
o
apacit ~.
» Designers and users of radio and

; Md lnductance Tuners | electronic equipment know that they

can rely implicitly on the efficiency

for and dependabili ¢ ”
pen: ty of Cyldon

TELEVISION ond AUTO-RADIO Capacitors and Tuners. They know

too that the exceptionally wide variety

i - of types in the standard ¢ Cyldon *’
| range covers most day-to-day re-
quirements, but that when special
types are needed the full resources
and specialised experience of the
manufacturers are entirely at their
disposal.

SYDNEY S. BIRD

& SONS LTD.

:

Contractors to Ministry of Supply, Post Office,
and other H.M. Govt. Depts.

POOLE - DORSE1

/ddress for enquiries and sales correspondence :—

LONDON SALES & TECHNICAL LIAISON OFFICE,
3IPALACE MANSIONS, PALACE GARDENS, ENFIELD, MIDDX.

Telephone : Enfield 207]-2 Telegrams : * Capacity, Enfield.” L .
Equipment manufacturers are invited to write

for literature covering Cyidon ¢ Teletuners’’
and Cyldon Trimmers, together with details of our
complete range of Variable Capacitors and list of
Agents for Home and Overseas.
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== with the brilliant HEW

Superzpees
SOLDERING IRON

TANUFACTURED FOR ENTHOVEN SOLDERS LTD. BY SCOPE LABORATORIES, MELBOURNE, AUSTRALIA

STAR FEATURES

% Heats up from cold in 6 seconds—by a hght thumb
pressure on the switch ring.

% When not in use, current is automatically switched
off —thus greatly reducing wear of ¢opper bit.
Electricity consumption is correspondingly reduced.

% Itis 10” long, weighs 34 ozs., can be used on 2-5 to
6-3-volt supply. 4-volt transformer normally supplied.

% More powerful than conventional 150-watt irons and
equally suitable for light wiring work or heavy
soldering on chassis.

* Simple to operate, ideal for precision work. Requires
minimum maintenance at negligible costs Shows low-
est operating cost over a period.

% Can be used from a car battery.

% Itis by far the most efficient and economical soldering
iron ever designed for test bench and maintenance
work.

STAR APPLICATIONS

Designed on an entirely new principle, this light-weiglt, versatile
iron is eminently suitable for soldering operations in the RADIO,
TELEVISION, ELECTRONIC and TELECOMMUNICATION
industries, parucularly for all SERVICE work. For general purpose
work the Superspeed Iron is the ideal stand-by soldering tool.

ron is available NOW

Te Supeép@m/fl soldering 1

Write for full particulars, including guarantee terms
and free trial facilities, to the sole concessionaires in
this country—

ENTHOVEN SOLDERS LIMITED

(Industrial Equipment Division), 88 Upper Thames St.,
London, E.C.4. Telephone: MANsion House 4533
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Solenoids!

For several years we have been studying
user requirement of Solenoids and are
now tooling on a CAREFULLY
DESIGNED RANGE.

First types are available and we can
supply a wide range of samples.

Your immediate enquiries will assist us
to meet your precise needs.

If your requirements are unusual, we
are interested in discussing tool costs.

/ agmetic D@\%@@/@

A.ID. and A.R.B. approved. R

Magnetic Devices Led., Exning Road, Newmarket, Suffolk,
Telephone: Newmarket 3181-2-3. Telegrams: Magnetic Newmarket.
MD 138
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No enginecr
can resist

g resistor*
by
DUBILIER

: ,E An extremely wide range of Dubilier resistors is available both for development and production purposes.
This range covers insulated wire-wound, power wire-wound, precision wire-wound, ultra high range, high stability,

hlgh voltage and high frequency resistors.

0
/

Type BTS resistors are also

Type BT insulated resistors are
available in attractive handy

\ completely protected by a
phenolic resin housing which cartons of twelve. These

\ cartons protect the
resistors from dirt and

permit easy storage

and selection in the
laboratory or warkshop.
Save time and trouble

by ordering all your

+ watt resistors in

the handy carton.

is sealed at the ends. Type

\ BTS is rated at 4 watt and
Type BTB at 1 watt at 70°C.

Resistance range is 10002

to 10MQ (BTS)

and 390Q2 to 22MQ

(BTB).

7

\\\\\\\\\\\ AN\

WL RLE S

DUBILIER CONDENSER €O. (1925) LTD., Ducon Works, Victoria Rd., North Acton,W.3. Telephone: ACOrn 2241. Telegrams: Hivoltcon Wesphone London
DN 1598
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FERRANTI CERAMIC VALVES

Jury, 1956

‘TRIODE TYPE ULI10

RF Output Power under PULSE Conditions

—

10 kW

‘Pulse Va SRR e .4 kV
Pulse Duration. . - 24 psec,
PRF.. .. e e 200 p.ps
——
15 kw
\
N

PEAK QUTPUT POWER

5 kW

FREQU‘ENCY IN  Mcfs
5

N

1600

TRIODE TYPE UL1O
Less than 2} x 1" max. dia.

1200 1400 1600

i
1800

2000

Also suitable for use as C.W. Oscillator or
Amplifier giving outputs up to 15 Watts at

frequencies up to 1000 Mc/s.

All Ferranti Ceramic Valves have the
following outstanding advantages

@® LONG LIFE

@ HIGH PEAK EMISSION

@ REDUCED DIMENSIONS

® HIGH MECHANICAL STRENGTH

® HIGH PERMISSIBLE TEMPERATURE OF OPERATION

FERRANT! LTD

LONDON: OFFICE :

CREWE TOLL

FERRY ROAD
KERN- HOUSE '~ 36 KINGSWAY

EDINBURGH 5

w.C.2.

L S
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The new gound
in Home :'
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_____

vk

__

_
_
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7
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HFs[8 Amplifier.—With an output of § watts
(8 watts peak), this remarkable unit has been
specially designed for use in the home. Outstanding
features; Loudness Compensator Control, a choice
of 5 pickup compensators, 4 record equalisation
characteristics and 4 plug-in inputs. In attractive
walnut veneered cabinet or in chassis form.

0%
___

_
7%

__
i

Enferfainment

>
DE,
% Hi Fi

HIGH FIDELITY

_____

__

D%

___

HFT111 Tuner.—An advanced 8-valve FM/AM
tuner with built-in power pack designed to give
high fidelity reproduction when used with amplify-
ing equipment of comparable quality. Features: a
stabilised permeability tuning system, noise limiter
and phase discriminator, Attenuators provided for
both FM and AM outputs.

_

SYSTEMS

R

__

T i

Vv

_____

In the production of Pye High Fidelity systems,
the aim has been a standard of performance in
keeping with the recent improvements in recording
and FM broadcasting techniques. Pye High
Fidelity systems comprise carefully matched and
technically perfect units, forming combinations
unequalled in any other sound reproducing systems
}:ommercially available, Fully illustrated literature
supplied on request.

)i

Pye Limited, Auckland, Pye Corporation of America,

New Zealand. 270 Park Avenue, New York. \

Pye Canada Ltd,, Pye Limited, Tucuman 829,

Northline Road, Toronto, Buenos Aires HFT111W Tuner (Cabinet)—This houses the
Pye (Ireland) Led., Pye Limited, Mexico City. HFTz11 Tuner in a contemporary style cabinet of
Dublin, Eire. Pye Radio & Television contrasting sycamore and walnut veneers; it has
Pye Pty. Ltd., (Pty.), Ltd,, Johannesburg, been specially designed to match the finish of other
Melbourne, Australia. South Africa.

high fidelity units in the Pye range.

__

PYE LIMITED - CAMBRIDGE - ENGLAND

 __

- -
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USE OUR TECHNICAL ADVISORY SERVICE

If you are faced with a winding problem please ask
for assistance; BICC technicians are always willing
to give you the benefit of their experience. For
most winding wire jobs the Publications listed will
provide the data you require. They are available
on request.

BRITISH INSULATED CALLENDER’S CABLES LIMITED

£L

No. 266
No. 296
No. 303
No. 322
No

. 328

WINDING WIRE

Insulated Winding Wires
and Strips

*“ Bicaloc” Winding Wires
(Self Bonding).

Enamelled Oil Base Winding
Wires.

“ Bicalex ’ Winding Wires
(Synthetic Enamel).

“ Fifty - Three ” Enamelled
Winding Wires.

2{ Bloomsbury St., London, W.C.}
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PERFECTED BY

PRINTED CIRCUITS

Now available to manufacturers of Radio, Electronic
Instruments and other electrical equipment.

Since 1947 Cossor engineers have been Economy in materials, production time,
studying the problems associated with weight and space, together with con-

Printed Circuits and Wiring. The gjstency of production, are the major
present standard of perfection achieved

- . attractions.
and the experience gained over these . .
years are now offered to the Electrical Above all, a reliability factor hitherto

and Radio Manufacturing Industry unobtainable is now within the reach of
which is ready to take advantage of this all manufacturers engaged on circuit
revolutionary technique. and wiring problems.

g e e
- = - e e

Cossor engineers will be pleased to advise on
designs for printed components and circuit
assemblies, and complete layout designs.

Cossor printed circuit and wiring panels are
subject to the most rigorous humidity and

electrical tests prior to final approval by our
Design and Development Section.

Please send your enquiry to the Technical
A. C. Cossor Limited Sales Department, A. C. Cossor Limited,
Cossor House, Hizghbury Grove, London, N.3 Cossor House, Highbury Grove, London, N.5.
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Ty chster az%

LEADING BROADCASTING
COMPANIES AND
RECORDING STUDIOS

A ahveys

THE GLOSEST

APPROACH TO
THE ORIGINAL
SOUND . ..

Send for illustrated Brochure giving full details of the QUAD Il Amplifier
THE ACOUSTICAL MANUFACTURING CO. LTD.
aCOUSTICAI. HUNTINGDON, HUNTS.
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Instructional
lesson manuals

Complete 5 valve Superhet
3-wave band receiver suitabie
for A.M. or F.M. reception

an

An entirely new series of courses designed to teach Radio, Television and
Electronics more quickly and thoroughly than any other method. Specially
prepared sets of radio parts are supplied and with these we teach you, in your
own home, the working of fundamental electronic circuits'and bring you easily
to the point when you can construct and service radio receivers, etc.

Whether you are a student for an examination; starting a new hobby;
intent upon a career in industry; or running your own business — these Practical
Courses are ideal and may be yours at very moderate cost.

With these outfits, which you receive upon enrolment and which remain
your property, you are instructed how to build basic Electronic Circuits
(Amplifiers, Oscillators, Power Units, etc.) leading to designing, testing and ROSPECTUS
servicing of complete Radio and Television Receivers. P

—QNEW TELEVISION COURSE including a complete set of To E.M.I. INSTITUTES, .—l

FILL IN courou' P]MM’ﬂm [

FOR

An educational organisation serving the E.M.l. Group of Companies which include

“HiS MASTER’S VOICE,” MARCONIPHONE, COLUMBIA, ETC,

equipment dealing with the design, construction and servicing of a high | Dept. 127X, Grove Park Road, London, W.4, ]
quality television receiver. l Please send me your FREE book on Practical- Courses. '
Courses {with equipment) also available in many other engineering subjects. I Subs; ) of |
ubject(s) of interest. ... .

COURSES FROM 15/- PER MONTH ™ ]

| NAME . . |

EM!I INSTITUTES oo |
[ )

JULY/5S IC.68A
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SPECIALISED
SOLDERING
EQUIPMENT
T'YPES

4" BIT LIST No. 70
(Instrument Worlk)

" BIT LIST No. 64
(Factory bench line assembly)

3" BIT LIST No. 107
(Large Tagging)

ranufactured to meet any voltage and

supply from 6(7v. to 230/50v.

Write for catalogues and Jurther information

WIRELESS WORLD

ADCOLR

(Regd. Troda Mork)

SOLDERING INSTRUMENTS
& EQUIPMENT

Jury, 1956

ILLUSTRATED
For factory bench line assembly
7" DETACHABLE BIT MODEL
LIST No. 64

PROTECTIVE SHIELD LIST No, 68

BRITISH, FOREIGN PATENTS AND
REGISTERED DESIGNS, ETC.

REPRESENTED IN ALL
LEADING COUNTRIES

Telephones:
MACaulay 3101
4272

HEAD OFFICES & SALES ADCOLA PRODUCTS LIMITED

GAUDEN ROAD, CLAPHAM HIGH ST,

LONDON, S.W.a4,
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ET another good reason for the confidence of Dealers

in Ediswan Mazda valves and further evidence of the
forwardlookingapproach of The Edison Swan Electric Co. Litd.
Ediswan’s valve service depot at Brimsdown is organised
on modern * flow production ” lines to give speedy service
on all valves returned under guarantee.
Cathode Ray Tube Service Depots in strategic centres
throughout the country minimise delays and expense on

Television servicing.

EDISWAN

VALVES & ALUMINIZED TELEVISION TUBES

RV.16

THE EDISON SWAN ELECTRIC CO. LTD. 155 Charing Cross Road, London, W.C.2 and Branches
Telephone: Gerrard 8660 < Member of the A.E.I. Group of Companies ° Telegrams : Ediswan, Westcent, London
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A1l

POWER CONTROLS

LI!MITETD

Rotary Transformers

Have you a transformer problem ?
If so, we can help you. We can undertake to develop and
manufacture rotary transformers to your specification.
The illustration shows a typical transformer which we are
manufacturing for a specific requirement. Made for 6, 12 or
24 volts D.C. input, it can supply a continuous D.C. output
of 350 volts at 30 mA. or an intermittent output of 310 volts
at 60 mA. The no-load current consumption is 2.2 amps. at
I1.5 volts and the ripple voltage is less than 6 volts r.m.s.
on 60 mA. load. The size is only 4-9/16 long by 2-21/32"

S 2CT0SS the brush terminals,

Power Gontrols Ltd., Exning Road, Newmarket, Suffolk

Teleohone: Newmarket 3181. Telegrams: Powercon, Newmarket



Jury. 1956 WIRELESS WORLD 21

From on the map to on the air

Broadcasting and television authorities all over the world look to
Marconi’s for much more than the supply of equipment. The
company has been called on for every. aspect of the provision of
a broadcasting service, from the survey of propagation problems
in the area to be served, through the complete building of the
transmitter stations and the installation of the programme input
equipment, to the erection of the aerials, maintenance, and the
training of technical staff. No other company in the world tackles
such matters with the experience, research facilities, skill and
resourcefulness of Marconi’s.

Seventy-five per cent of the world’s broadcasting authorities rely on Marconi equipment.
Marconi equipment is installed at all B.B.C. and 1.T.A. television stations.

Lifeline of Communication

MARCONI!

Complete Sound and Television Broadcasting Systems

MARCONI'S WIRELESS TELEGRAPH COMPANY LIMITED, CHELMSFORD, ESEIBDG(.
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CATHODEON

Quartz Crystal Units

Specialists in HIGH STABILITY CRYSTAL UNITS
in the frequency range 2,000-60,000 Kcfs.

CATHODEON CRYSTALS LIMITED / §

LINTON - CAMBRIDGESHIRE
Telephone : LINTON 223

Jury,

1956
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These Mullard Loading Coils represent the latest technique in splice loading of voice frequency
cables, whereby the exact number of coils may be installed to meet current requirements. The coils
are cast in ‘Araldite’ epoxy resin which gives complete protection against climatic conditions and

permits the use of shapes which will occupy the minimum of space in the joint. As

no filling with compound is necessary, the use of coils
cast in ‘Araldite’ allows free passage of

gas in gas-pressurised cables.

‘Araldite’, as a potting or casting resin
possesses qualities which make it ideal for use
with electrical components. Its powers of adhesion to
metals and solid insulating materials are unparalleled. It is an

excellent insulator, tough, flexible, highly resistant to ‘tracking’ and has a low
power factor. It does not cause corrosion, provides complete protection against tropical

conditions and comiplies with service requirements relating to sealing of components.

< Araldite’ epoxy resins have a remarkable range of characteristics and uses.

They are used % for bonding metals, porcelain, glass, etc.
* for casting high grade solid insulation.

| ‘% for impregnating, potting or sealing electrical
windings and components.

* for producing glass fibre laminates.

Please write now

1

] 1

' :

[

! or full descripts !

: f f-'u e : * for producing patterns, models, jigs and tools.
: bilgiatnste I . : % as fillers for sheet metal work.

: Araldite Epoxy Resins. : % as protective coatings for metal, wood and

[ e o o s o s e R ! ceramic surfaces.

‘Araldite’ ErSRETR

‘Araldite’ is a registered trade name.

Ae ro Res earch Limited A Ciba Company. Duxford, Cambridge. ~ Telephone: Sawston 187

AP.264-1834
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SuHICk to Superspeed’

In buying solder for manufacturing purposes there is only one sound
principle . . . buy the best.
Otherwise you are risking the dependability of your products and the

reputation of your firm.

Incorporating Enthoven’s
unique 6-channel stellate core,
SUPERSPEED is everywhere
recognised as the most efficient

cored solder wire for general

£
3
o
¥

=

assembly work on radio, television,
electronic and tele-communication
equipment. But there is

also an Enthoven solder product
that is the best for every other
engineering and manufacturing
application. Please write today for
the new edition of our brochure

‘““Enthoven Solder Products”

SERBOARAM, ¢

—or consult us quite freely

By relying on ENTHOVEN for all your soldering
i requirements you are banking o1 the best known name
on your particular problems, ) .
: 1n the industry — a name that represents nearly 150 years
experience in non-ferrous metals and an incomparable

record in research and development.

ENTHOVEN sotoee rrossers

ENTHOVYEN SOLDERS LTD., 89 UPPER THAMES STREET, LONDON, E.CA4. MANsion House 4533
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The Loft mounting models 331
and 351 are equipped with a
special bracket for easy mount-
ing in the loft and have sealed
connections to enable them to be
fitted to the window frame if
required.

The exclusive “U” series of
fully assembled Indoor Aerials
have telescopic rods and rota-
table adjustment to provide pin-
point reception on any Band 3
channel.

Model 351

LIST PRICE

41/-

— s e e come e e e | . — e = e S — —

3 and 5 element arrays—which
have proved to be the most
popular aerials for Band 3 re-
ception in the London area—
52/6 ] are available with three alterna-
G< tive mounting arrangements.
Models incorporating a “U?”
Bolt Clamp for attachment to
existing masts, as illustrated,
have been outstandingly suc-
cessful.

Model 350/IC [“

LIST PRICE

N

(777774

For areas where greater signal
strength counts, the Antiference
range contains 8 and 10 element
arrays with a variety of mount-
ing arrangements. the
exclusive Antiference design
features are incorporated.

Model 380/IC
LIST PRICE
72/6

For Combined Band 1/Band 3
reception the HIL-O range,
] using our unique electronic
1 ) coupling, is the complete answer

in every way. Several models
are available—with or without
masts and mounting equipment.
Model HL70
LIST PRICE

{Head only) 87/6

YOU CAN RELY ON

All Antiference aerlals Incorporate features N
which are fully protected by Patents or

are the subject of Patents applied for.

*

e
Antiference Limited, Aylesbury, Bucks. Telephone : Aylesbury 1467,8/9. EXPER[ENCE

bﬁgg{?l?N AYLESBURY : TORONTO, CANADA SYDNEY, AUSTRALIA
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N UNIT

For Wide-Band Dual-Trace Applications
...with Tektronix Type 541 and Type 545 Oscilloscopes

Response of both channels to the same signal.
A 0.6-usec pulse is displayed on alternate
0.1-usec/cm sweeps of the Type 545 Oscillo-
scope with the Type 53/54C Plug-in Unit.

Type 53/54C Plug-In Unit
Characteristics

VERTICAL RESPONSE

With Type 541 and Type 545 Oscilloscopes

Passband—dc to 24 mc
{3 db ==Y, db down at 24 mc)

Risetime —0.015 usec

With Type 531 and Type 535 Oscilloscopes
Passband —dc to 10 mc
Risetime —0.035 usec

CALIBRATED SENSITIVITY
Nine steps from 0.05 v/cm to 20 v/cm,
accurate within 3% of the panel reading.

INPUT CAPACITANCE
20 puf direct, 8 puf with 10x probe {P410)—
as litte as 2.5 puf with 50x accessory probe.

ELECTRONIC SWITCHING
Triggered—for alternate sweep presentations.
Free-running at about 100 kc—for single-shot
presentations of two simultaneous transients.

*Price —$275 (106%)
Prices F.O.B. Portland (Beaverton), Oregon
*Plus duty if applicable.

The Type 53/54C Plug-In Unit, with the Type 541 or
Type 545 Oscilloscope, handles dual-trace applications over
a wide frequency range. Either combination provides two
identical amplifier channels with a dc-to-24 mc frequency
response, 15-millimicrosecond risetime. Electronic switching
can be triggered, displaying two signals on alternate sweeps
...or free-running, switching at a rate of about 100 kc. Sep-
arate controls for each channel provide for vertical position-
ing, polarity inversion, sensitivity selection, and selection of
ac or dc-coupling. Either channel can be used separately for
single-trace applications.

The Type 53/54C is completely interchangeable among
Tektronix Type 540-Series and- Type 530-Series Oscillo-
scopes. When used with the Type 531 or Type 535 Oscil-
loscope it provides better overall passband and risetime
characteristics (dc to 10 mc, 0.035 psec) than its predecessor,
the Type 53C.

Represented in Great Britain by
LIVINGSTON LABORATORIES, LTD.
Retcar Street, London N. 19
Archway 6251

Tektronix, Inc.

P. 0. Box 831D, Portland 7, Oregon, U.S.A.
Phone CYpress 2-2611 . TWX-PD 265 « Cable: TEKTRONIX
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The first of the Elac
ELMAG
Series of

High Fidelity Units

9 x 5 Elliptical Speaker
Type 59T.

This unit is designed to give good quality at domestic volumes,
it can be operated successfully in conjunction with a normally good

receiver.

Where a Power Output Stage providing more than 4 watts is
used, 2 or more speakers are recommended.

Flux ‘Density, 8000 gauss (27,500 Maxwells) Frequency
Response 40-12,000 Cps.

RETAIL PRICE 38/2 inc. Tax
With Transformer ....49/4 inc. Tax

ELECTRO ACOUSTIC INDUSTRIES LTD

STAMFORD WORKS. BROAD LANE TOTTENHAM NIS TEL: TOTtenham 0505-9
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$

SIEMENS
CONTACT COOLED
SELENIUM RECTIFIERS

10,000,000 sold

since 1950

8108

SIEMENS & HALSKE AKTIENGESELLSCHAFT
BERLIN - MONCHEN

FULL PARTICULARS FROM
R.H. COLE (OVERSEAS) LTD.

2, Caxton Street - Westminster « tondon S.W.1
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These Units are ACTUAL SIZE
~made under U.S. licence from
Winchester Electronics Inc.

|

METHODS,

"7”"'55‘ LTD 'mr\ﬁb‘

( OF STEVENAGE ) .

- the foremost manufacturers of

Our range of miniatures

will soon include » l—. - —
Hermetically-sealed connectors, "' l n l a t u r e

Pressure-tight connectors,
. ELECTRICAL

¢ Quick-release connectors,
Co-axial connectors,
High-voltage connectors,

connecilors
Combination Plugs and Socketls == AND TERM l NALS r ]

incorporating standard pins,
[ co-axial or high-voltage connections. A new comprehensive range
of miniature plugs, sockets, printed-circuit

connectors and terminals, specially designed %

Full technical data and illustrated and moulded in melamine, with gold-plated
leaflets forwarded on request: contacts, for use in Electronics, Aeronautics,
ELECTRO METHODS LTD. Instrumentation and Industry.

. 12-36 Caxton Way, Stevenage, Herts,
" Pelephone: Stevenage 780 - NOW AVAILABLE FOR PROMPT DELIVERY
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—____ [CATHODH . :
VALVE CODE ICORRENTE MAINTAINING VOLTAGE (V)

mA o) 0 0 o o [ 0 240 m 100

GIg30 s ":.:nlllI'Innmm:::“l“l
GI8O/2M 45

SV-VRISO/30 40 -

1L
SV-VRIO5/30 40 %
po | 1o e [

SV-0A2 30

va | il
G | i T

G400/K 4
G 26 T anepsanl TASERRERIT BRBANERRNASNDAREN] MR URENTNRaRNNUNENI DAARRUANSS RANSDR0NRSE0NREIRIE )

4
g50s os i /11 SRS

IIIII amansee ll BREREASIT

CATHOD
VALVE CODE CURREN% MAINTAINING VOLTAGE (V)
mA 40- 8o i .o
GIS0/20 30

G240/20 30
GI/3TK 10
4313C IO

G1/235G

Srandard Dlephomzs and C ables Lmﬂred

VALVE AND TRANSISTOR SALES DEPARTMENT
CONNAUGHT HOUSE . 63 ALDWYCH . LONDON W.C.2.
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. e
se\\S\\,\‘le 4 s\\“ﬁ“ ] fype GB 896

a“ / (ARB. Ref. No. E3518)

\ “\““N‘\“ 7 For loads from 2 to 35 Ibs.

“BARRYMOUNT?” Air-damped
Isolators have been specially de-
veloped to provide assured protection
for sensitive equipment against vibra-
tion and shock. An outstanding feature
is their remarkably uniform perform-
ance over the full rated load-range.

Over 1,000,000 go into use every year
for the protection of every type of
air-borne equipment, from the lightest
and most delicate instruments and
electronic devices to apparatus up to
140 Ibs. weight.

Superior vibration isolation.

Improved shock absorption.
Low permanent set and drift.
Operation over wide temperature range.

Minimum side sway.

Wide load range with uniform performance.

MADE IN ENGLAND UNpgg LICENCE

YN &)Y 11 BARRY MOUNT

A
FROM BARRY conrmoLs NG OF U2

ISOLATORS

Write for technical bulletins : CBS
CEMENTATION (MUFFELITE) LTD., 20 ALBERT EMBANKMENT, LONDON, S.E.11  (REliance 6556)
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| Suppression

WIRE TRIMMERS

MINIATURE

CERAMIC CAPACITORN

FIXED & VARIABLE
FINISH: STOVE ENAMELLED OR BAKELITE COATED

gt btk o mﬁgm Fo g};g M_"i‘{‘f" IR

Wide choice for Radio
T.V., all Electronic
Appliances application
and Interference

TYPES

DISC-3 Types
TUBE-AIl Types
PEARL

DISC TRIMMERS
TUBE TRIMMERS

Please apply
for further
details and
Prices

25 SOMERSET ROAD, EDGBASTON, BIRMINGHAM,

EDGBASTON 5381/2.

Telephone : gl
“STEATITE-BIRMINGHAM, 15"

Telegraphic Address

STEATITE INSULATIONS. LTD.,

15.
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HEF
POWER
TRANSFORMERS

H.F. power transformers of outstanding effi-
ciency are the latest additions tio the Mullard
range of high quality components designed
around Ferroxcube magnetic cores.
Utilising the unique characteristics of Ferrox-
cube to the full, Mullard H.F. transformers are
smaller, lighter, and less costly than trans-
formersusing alternative corematerials. These
advantages are particularly marked in trans-
formers required to handle powers of up to 2kW,
/ between the frequency range 2kc/s to 2Mc/s.

Mullard transformers are already finding wide
use inapplicationsasdiverseasultrasonicH.F.
power generators and aircraft power packs

RATING . ........... UP TO 2 kW operating from an aircraft's normal A.C. sup-
ply. In the latter application, the low leakage
FREQUENCY RANGE . .. .2 Kcfs to 2 Mc/s field of Ferroxcube can eliminate the need for

external screening, thereby reducing the size
and weight of the transformer even further.
As with all Mullard high guality components,
these H.F.power transformersare designed and
built to engineers’ individual specifications.
Write now for details of the complete range of
components available under this sérvice.

‘Ticonal’ permanent magnets

- v,’
I TITIEE Magnadur ceramic magnets

fl Ferroxcube magnetic cores

Mullard

MULLARD LTD ¢« COMPONENTS DIVISION + CENTURY HOUSE . SHAFTESBURY AVENUE - Xé(l}f

C
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10" BRONZE/CSB
11/3

including 319 Purchase Tax.

Flux Density 10,000 lines
Total Flux 39,500 lines
Speech Coil

2/3 ohms or 12/15 ohms
5 watts input
Dust proof assembly

This new addition to the WHARFEDALE range
brings high quality reproduction within reach of most
pockets. The cloth suspension and cone with
bakelised apex give wide range smooth response, with
a fundamental resonance between 30 and 38 cycles.
Each speaker individually tested and calibrated.
The 10in. BRONZE/CSB is suitable for use in the
Bronze Reflex cabinet and other reflex enclosures.
The unit is hand-made by experts to the same
high standards as the more expensive Wharfedale
CS speakers.

BRONZE REFLEX CABINET
£14

The Bronze Reflex Cabinet
has been designed specially
4 for the new 10in. BRONZE/
CSB unit, but it can be used
with any good 10in. loud-
speaker having an open baffle
resonance below 45 c/s.
This cabinet is acoustically
treated and fitted with the
new Wharfedale Acoustic
Filter* which reduces dis-
tortion at low frequencies and
gives a smoother mid-range
response. The bass is - J
remarkably full, clean and crisp for such a
small enclosure, and the loading on the cone is
so well maintained that the 10in. BRONZE/CSB

" Wharfedale

WIRELESS W ORKS LIMITED
Idle, Bradford, Yorkshire, Tel: Ildle 1235-5.

will handle peak inputs of 10 watts when re-
producing heavy orchestral and organ music.
The cabinet is strongly constructed from high
grade #in. plywood, veneered walnut (oak and
mahogany veneer to order at the same price).
The front is covered with untarnishable
expanded aluminium mesh, anodised bronze.
* Patent-App. No. 4483156,

Another DALY Electronic Achievement

BALY e o Camtres
e Copmn e typars

e o 900 st RIL et +cpeniad o ho e tame
- o
| Btz € Comeiny @ suter Wm 00 S stramad a3 Toreen

MOTOR STARTING

r EALY i i,
I Conttantor Spestalines for uvhe 38 years

WY LOOGE WOERS, THE DAEEN, LALING, KO NSO K, W), ENGLANG
.

DALY (CONDENSERS) LTD., WEST LODGE WORKS, THE GREEN, EALING, LONDON, W.5.

CAPACITORS IN REDUCED SIZES WITH
FULL VALUES AND WORKING YOLTAGES

SEND NOW for new leaflets with-up-to-date information on
this new range of capacitors.

DALY has succeeded in maintaining full capacity values and
working voltages in more compact designs specially suited to
ultra-modern equipment.

PHOTO-FLASH EQUIPMENT - DEAF AIDS - PRIVATE TELEPHONE

INSTALLATIONS AMPLIFIERS D.C. POWER UNITS SPOT
WELDING EQUIPMENT * TEST-GEAR * MAGNETISATION EQUIPMENT

Behind DALY capacitors lies 20 years of making only
electrolytics, highly specialized experience which engineers
throughout the world are finding invaluable, and which is
readily available to you.

DALY

ELECTROLYTIC CAPACITORS

CONDENSER SPECIALISTS FOR OVER 20 YEARS

Phone : EALING, 3127-8-9 ~Cables : DALYCON, LONDON
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The range of Klystrons produced by the English Electric
Valve Company comprises twelve standard types, two of
which operate into the Standard X-band British
Waveguide, whilst the remainder operate into the
Standard American Waveguide 16. The frequency
coverage can be varied, within certain limits, to meet
the requirements of equipment designers.

All valves are supphed with integral resonant cavity.
Full particulars will be sent on request.

"ENGLISH ELECTRIC’

Waterhouse Lane, Chelmsford
| | Telephone : Chelmsford 3491

AP 300-37
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‘ We ecannot do the Indian

HﬂRTLEY'TURNER l Rope Trick but with

«315” | SLEXIgLE |
LOUDSPEAKER | SHAFI'ING

We can operate any element

Power Handling requiring rotation or
Capacity 15 Watts Peak A.C. push-pull movement, or
Flux Density 14,000 Gauss both, no matter if the

controlled element is close

Voice Coil 4 or 15 ohms. (Please to or at a distance from the
Impedance state on order) control point.
Fundamental We can operate from an
S 30 cfs accessible point, switches,
Frequency Coverage 25 c/s-15 Kc/s. valves and other electrical
Chassis Die Cast non-mag- and mecl'lan.lcal. deV}ces
netic alloy lolcated in inaccessible
. L places.
Overall diameter 124in. We can, in fact, solve your
Overall Depth 6%in. problems.
Nett weight 7 lbs. 9 ozs.
Packed weight 9 lbs. 9 ozs. IF{LZ’;Z%Z ‘zl:;:i’;f
] able to technicians
o500 L =l ML L v on request.
el 1] | d
6D z[ ot |

30 70 0 200 390 500 1001000 2000 3090 5000 700810980 20,000
FREQUENCY (CYCLES PER SECOND)

Retail Price 10 Guineas

(Carriage paid in Great Britain)

H. A. HARTLEY CO. LTD. |
66, WOODHILL, WGOLWICH, ‘ ,
LONDON, S.E.18. INDUS T IIAL DIVISION

Phone : Woolwich 2020. Ext. CB32 SRR g g0 Rt 5
ST. PANCRAS WAY. LONDON ., N.W.I.

Telephone : EUSton 5393

R.C3
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HIGH FIDELITY
plus

HIGH VERSATILITY

Behind the new RCA High Fidelity Amplifier stands
over a quarter of a century’s skill and experience
in designing professional sound reproducing equip-
ment. This Amplifier includes several exclusive
features entirely new to audio engineering, thus
making it many years ahead of its time both in
design and construction.”

The resulting performance will be found to give a new
meaning to high fidelity reception and a new realism
to recorded music.

The RCA High Fidelity Amplifier can be incorporated
successfully into any existing home audio system.
The versatility of its input and output facilities
coupled with the wide measure of control afforded
by the Pre-Amplifier means that it can be used in
conjunction with most high quality audio equipment.

Pre-amplifier

and
Main Amplifier
£48 . 0 . 0.

RCA GREAT BRITAIN LIMITED

An Associate Company of Radio Corporation of America
Lincoln Way, Windmill Rd., Sunbury-on-Thames, Middx.
Telephone: Sunbury-on-Thames 3101,

WIRELESS WORLD 37
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PRE-AMPLIFIER

INPUTS—Magnetic Pickup
B.78. 16 myv input for rated output. 300 ¢/s Turnover.
6 DB Roll-off at 10 Kefs. '
A.78. |4 mv input for rated output. 500 c/s Turnover.
16 DB Roll-off at 10 Kc/s.
L.P. 13.5 mv input for rated output. 500 c/s Turnover.
12 DB Roll-off at 10 Kefs. Flattened LF at 50 c/s to
+ 13 DB.
R.LA.A. I1.5 mv input for rated output. 500 cfs Turn-
over. |4 DB Roll-off at 10 Kc/s. 3 DB Flattening at
50 c/s. %
Crystal Pickup. .35 volt with inbuilt equalisation from
constant ~ amplitude to constant velocity output
enabling switched replaying characteristics to be
accurately employed.
Radio/Tape High Level 200 mv. Flat characteristic.
Low level 50 mv. Flat characteristic.
Microphone 6.5 mv for rated output. Flat character-
istic.
Mixer Facilities for microphone input, with radio/tape
gramo inputs.
OUTPUT. [.2 volts from cathode follower stage.
TAPE RECORDING OUTPUT. 1.2 volts cathode
follower independent of monitoring.
BASS & TREBLE. Plus and minus 14 DB at 50 ¢/s and
10,000 c/s.
VOLUME. Twin ganged control giving correct
gradation.s
LOW-PASS FILTER. Switched 10 Kc/s, 7 Kc/s,
S Kc/s and Flat.
HIGH-PASS FILTER. Inbuilt, attenuating below
20 ¢/s.
FIL'/I'ER SLOPE. Variable to 35 DB per octave.
POWER REQUIREMENTS. 375 v/7 ma, 6.3 v/l
amp.

MAIN AMPLIFIER

OUTPUT. |2 watts rated. Peak in excess of 20
watts over 25-20,000 c/s.¥¢

DISTORTION. Total harmonic less than .19} at
10 watts—700 cycles.

NOISE LEVEL. 85 DB below rated output.
DAMPING FACTOR. Variable from positive to
negative values.
FREQUENCY RESPONSE. Within 0.2 DB
20—25,000 ¢/s + 0.5 DB 10—60,000 c/s.
FEEDBACK. 40 DB total.y¢

OUTPUT IMPEDANCES. 4 ohms, 7 ohms, I5
ohms.

INPUT VOLTAGE. 1.2 v. for rated output.
ANCILLARY POWER SUPPLIES. 375 Volts
45 milliamps. 6.3 volts 2.5 amps available for VHF
Tuner, Pre-amplifier and Tape Reproducer amplifier.
POWER CONSUMPTION. 130 VA at full load.
AC Input 100/150 and 200/250 volts.
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WAVEGUIDE COMPONENTS
for the Q=band

wavemeters and reference cavities,

standing wave indicators, attenuators,

directional couplers, waveguide switches,
made witl Hilger Prg(;z 1071 isolators, crystal holders,

thermistor mounts,

drawn or precision electroformed guide,

waveguide benches and pillar supports, etc.

All components are based on the standard size WG 22 with internal dimensions
of 0.280in. by 0.140in. They are normally fitted with U.K. standard, pressurized,
screwed-ring connectors with plain flanges but choke flanges or U.S.-type
flanges are also available. The usual external finish is silver plating flashed with
rhodium (satin chrome for benches and pillar supports).

For full details write for catalogue (W.7).
HILGER & WATTS LTD., 98 ST. PANCRAS WAY, LONDON, N.W.l Tel.: GULLIVER 5636

Makers of precision scientific apparatus for more than a century

THE GUARANTEED COMPONENTS DESCRIBED
BELOW HAVE BEEN ACCLAIMED BY THOUSANDS
AS THE FINEST OBTAINABLE.

Ful] constructional details, point-to-point wiring diagram and alignment
RDT.1/10-7 instructions are given in our Technical Bulletin D'TB.8, price 1/6.

F.M. SCALE. A bronze finished scale with yellow markings (0-20 Log)
for use with all types of F.M. tuners or receivers. Consisting of metal
6ALS scale, pointer, cord drive spindle, pulleys, 2}in. drum, cord and instructions
for the assembly of the cord drive. The scale measures 5§ X 3in. and is for
a cabinet aperture of 4 X 13in., price 9/-.
E & RDT.1/10.7 Mc/s. A transformer for use in ratio discriminator type
K = = p circuits. Can size 1gin. square X 2%in. high. Secondary winding of
S ] bifilar construction, iron dust core tuning, polystyrene formers and silver

M 6B AG T2 @ b mica condensers, price 12/6.
CHASSIS: 68’ X 5" X 112" P& PDT.1/10.7 Mc/s. A mintature phase discriminator transformer for use
% in frequency modulation detector circuits where the limiter/Foster-Seeley
@ @ type of circuit is employed. Designed for carrier deviation of +75 Kc/s.
o— WT Om’A Qk=1.5. Screening can 1§ x #in. square, price 9/-.

POWER REQUIRED: [ 7Rc s 7y 154 IFT.11/10.7 Mcfs. A miniature L.F. transformer of nominal frequency
= e S ) 10.7 Mc/s. The transformer is primarily intended for the I.F. stages of
frequency modulation receivers and converters. The Q of each winding

is 90 and the coupling critical. Dimensions as PDT.1, price 6/-.
] ° ¥FT.11/10.7/L: As IFT.11/10.7 but with secondary tap for limiter input

circuits, price 6/-.

Coil Type L1, T1, and T2. These coils are specially designed for use in the *“ MAXI-Q *” F.M. TUNER, price 3/11 each.
Chassis and screens for the above unit. completely punched in aluminium, price 7/6.

3btainal}{e JSrom all reputable stockists or direct from works. GENERAL CATALOGUE covering technical information on full range of components,
- post free.

DENCO (CLACTON) LTD. 357/9 Old Road, Clacton-on-Sea, Essex

STOP PRESS:

W Maxi-% »” R.M. TUNER UNIT assemibled and valved at £9/19/6 inc. Power pack at £3. * OSRAM ” F.M. TUNER completely
assembled and valved at £30/16/- inc.

‘“ MULLARD 3 VALVE 3 WATT HI-FI AMPLIFIER.” 16 swg aluminium punched chassis, 10/6.

Complete metalwork for the T.C.C. Printed Circuit version of the * Osram » 912 Amplifier, 11/-.

Mullard 5-10 e ‘“A” and ‘B pre-amplifiers—Chassis and Printed Gold Finished Front Panel, Type ““ A,” 8/6. Type *“B * 12/6.
Separate printed Gold finished Panels available, Type ‘A’ H6. Type ‘B’ 2/6.
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Delaron
(by De La Rue)

does a double act for you

You already know DELARON as a laminated
insulant of precisely known dielectric values
and mechanical properties which fully meet
all British Standard and Ministry specifications

.at every grade. It is used as a controller of

electricity, from loudspeaker
insulating washers.

But do you know about the second half of the
double act by DELARON laminates ?

spiders to

In its copper-clad form it is the basis of most
of the printed circuits in radio, television,
radar and electronic computors—the new,
simpler and cheaper method of circuit
manufacture.

You should use DELARON laminates.

Forinformation, advice and service getintouch.

with Dept. D8A, Thomas De La Rue & Co Ltd
84-86 Regent Street, London, W1.

‘DELARON is o registered trade mark

39
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OHMS?
RATING?
TOLERANCE?
| «oss.'it’s easy with LB

Continuous Storage Units

ARE You suuzcume 7

Malke contact with Ardente Acoustic Labora-
tories Limited, for details of high-quality
MiniatureEarphones, Transformers,Switches,
Volume Controls, Plugs and Sockets; also of
the widely-known ARDENTE Hearing Aids.

SUB-MINIATURE
TRANSFORMER

! TTTTT1]
2 TRANSFORMER TIO79
U INDUCTANCE AT ]
2 \ 4V AMS 1000ch
I ~
£ N
Fa
N
q N,
3 N
SIZE ® ——
315" x 425" x -530° o 4 E e =

mA. DC.

Of robust comstruction; its unique design of laminations
enables Transformer characteristics to be closely controlled,
despite its smali size. Weight: 12 ozs. Lead-out wires
are colour coded for phase sense of windings applications.

Specially designed apparatus, capable of detecting one short~
circuited turn of 50 SWG in 5,000 turns, is used in manu-
facture to safeguard against premature failure caused by
electrolytic action on the fine wire at short-circuited points.

A comprehensive range is available. A typical example is
a Transformer with primary inductance of 100 Henries with
no D.C. in the winding. The graph shows variation of
primary inductance with D.C. in a similar unit.

Special designs of Transformers are produced to meet
individual requirements.

THE MINIATURE EARPHONE

|w1|l be featured in a following advertisement;
ldetalls will gladly be sent on request

L — —n - ——

ELECTRONIC
\E COVMPONENTS

“. Details on request to

ARDENTE ACOUSTIC LABORATORIES LTD.

8-12 Minerva Road, North Acton, London, N.W.10
Telephone: ELGar 3923 (5 lines)

JuLy, 1956

Thousands of LAB Continuous Storage Units are
daily solving the problem of control and storage of the
great range of resistors. Compact, and capable of
storing up to 720 separate resistors, LABpak make
selection positive, simple and speedy. Now that
Ceramicaps, Histabs and Wirewound resistors have
been added to the carded range, the usefulness of
LABpak storage units is enhanced.

FREE with any purchase of the LABpak range,
these units are the complete answer to the storage
problems of small production units, laboratories, etc.

MAKE UP YOUR ORDER TODAY
— DELIVERY EX-STOCK

All LABpak resistors are carded in ohmic value, rating and
tolerance, colour indexed and tabbed for easy selection.
The LAB Continuous Storage Units are available from your

normal source of supply, but more detailed information and
literature can be obtained from:

THE RADIO RESISTOR GO. LTD.

50 ABBEY GARDENS * LONDON * N.W.8
Telephone: Maida Vale 5522
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Distortion Gorrected- g
Transmission Perfected 5

T'he Regenerative Repeater TRR 1 is
a start-stop, five unit code equip-
ment, designed to correct distortion on
long line or radio telegraph circuits.
It covers the speed ranges 45, 50
or 75 bauds, and
accepts signals with up
to 499% distortion.
Noteworthy
features for use
on radio circuits
are the rejection of
short duration
spurious start sig-
nals, the automa-
tic insertion of correct
length stop sig-
nals- under deteriorating
conditions, and the
retransmission of long space
signals during setting up.

REGENERATIVE REPEATER T.R.R.1.

For line or
radio telegraph
cireuits

ain

2260 rract W

AUTOMATIC TELEPHONE & ELECTRIC CO. LTD

RADIO AND TRANSMISSION DIVISION, STROWGER HOUSE, ARUNDEL STREET, LONDON, W.C.2,

Telephone: TEMple Bar 9262. Cablegrams: Strowgerex London.

ATI14621—BX 107

g
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SPECIALISTS FOR OVER 20 YEARS IN HIGH QUALITY REPRODLCTION

PABO-I Tape Pre-Amp and
Erase Unit £12/10/-

Collaro 2010 Transcription
Gramophone Unit

Armstrong AM44 Tuner

@ Variadble Selectivity @ 4
wavebands @ Magic Eye
Tuning @ Infinite Impedance
Detector @ Uathode follower
Orntput £19/17/-

Armstrong Al0 Amplifier
& Control Unit

@ 10-12 watts uitralinear @ 0.1%
total harmonic at 8 walte @ Within
1 dB 15-30,000 cps @ 4 fnpul
positions @ Equalizser @ Fillter @
Separate Bass and Treble conirols

. £20710/-

"ARMSTRONG

Price (comMpLETE) £200

WIRELESS WORLD JuLy, 1956

SONIXGRAM

REGD.

A COMPLETE DOMESTIC HIGH FIDELITY SYSTEM

I Truvox TRTU Mi.Itl Tape Unit l

Armstrong FM 56 Tuner
@ Permeability Tuning @ Freedom from
Drift ® Magic Eye Tuning @ 3 position
HT 8pply Socket @ Aulomalic Limiling
£22/1/-

Armstrong Labyrinth
Loudspeaker
Enclosure

Revolutionary new design
offering hi-fi reproduction
from & cabinet xmall enough
to blend into any home.
Goodmans AUDIOM 60
(Bass  Coné). Plessey
Aluminium Voice  COoil
Treble  Unit  with  fudiy
mntched Cross-over Network.

Complete £30

Al units are available separ-
ately, and in various combin-
ations in the Sonixgram

WIRELESS & TELEVISION CO.LTD. WARLTERS RD., HOLLOWAY, LONDON, N.7. Tel. NORTH 3213/4

NEW ARCOLECTRIC 'SIGNAL LAMPS

For Low Voltage or Mains

llustrated are a few signal lamps
taken from our wide range. The
insulation of every Arcolectric signal
lamp will resist a flash test of 1,500
volts A.C. The S.L.90 illustrated
here is a typical Arcolectric low
voltage signal lampholder. It is
designed to accept popular M.E.S.
bulbs. The bulb is accessible from
front or rear of panel. The domed
plastic lens surrounded by a polished
chrome bezel gives a most attrac-
tive panel appearance. This holder
can be fixed in a'single 2in. hole.
The mains voltage signal lamp
SL88/N is supplied complete with an
M.E.S. neon tube and a suitable
series resistance.

W-ite for Catalogue No. 129

S.L.88/N S.L.90

S.L.86

ARCOLECTR

. SWITCHES ' L

IC

TO

S.L.92

S.L.82

CENTRAL AVENUE, WEST MOLESEY,

SURREY. TELEPHONE: MOLESEY 4336 3 LINES)
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ADVANGE COVMPONENTS LTD., ROEBUCK ROAD, HAINAULT, ESSEX. Telephone : HAlnault 4444.

Advance

CIRCUIT MAGNIFICATION METER

|||||||||||||||||

|||||||| "

T

Direct reading of
‘Q’. Range 10-400
® °C’ by substitution
® Rapid calculation
of °L’ and *‘Z’

The “TI” is an easily operated and

convenient instrument for making R.F. ® No ‘Set=-Zero’
measurements of circuit magnification problems

(‘Q"), inductance, capacitance, and power ‘

factor at frequencies between 100 kc/s and ® Smali & portable
100 Mcfs. Its portability and excellent (155" x 105" x 65"—14 1b.)

specification make it a valuable addition
to the electronic laboratory as well as for

production testing. NETT PRICE
Full technical details in leafler W/31 MODEL T "Rk £55

available on request.

ADVANCE GOMPONENTS LTD., ROEBUCK ROAD, HAINAULT, ESSEX.  Telephone : HAlnault 4444.
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TRANSFORMERS

for transistor circuits

Oc%i !

=

%OEYZ

Type KS—I1cYQ—43 Interstage
»  KS—00cYQ—2I1 Output
(Size 13" x 13" x I&"

WIRELESS WORLD
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| A WONDERFUL OPPORTUNITY FOR
READERS OF “WIRELESS WORLD”!

Now’s the time to join the
Scienfdific

Book Ciub

You Buy Books publirbed at
10%6, 12%6, 15/- for QNLY 4 /-

Each month, the Scientific Book Club brings to its members the fasci-
nating story of the march of modern science, told in thoroughly depend-
able books by the front-rank scientific writers of our time—vivid, vital,
{ constructive contributions to Man’s unceasing

¥ struggle to solve the problems of the Universe.
And although the ordinary editions of these
books are sold to the general public at 10/6,
12/6 or 15/-, THE PRICE TO MEMBERS
OF THE SCIENTIFIC BOOK CLUB IS
ONLY 4/-. Remember, too, that Scientific
Book Club selections are full-length and un-
abridged. They are printed on good quality
paper, well bound, with an attractive picture
jacket. These are, we say with certainty,
books that you will be glad to read, proud to
own. The Scientific Book Club brings these
great books to you each month; helping you to
build up, at remarkably low cost, a first-class
collection of scientific books. Now is the tine
to join!

LOOK AT THESE SPLENDID

Ti TLES! Recent and forthcoming selec-
tions—at onlxﬁls. to members—inciude WAYS
OF THE T by John Crompton (Pub-
lished at 15s.); THE BRITISH SEASHORE
by H. G. Vevers (10s. 6d.); SCIENCE AND
THE COMMON UNDERSTANDING by
J. Robert Oppenheimer (10s. 6d.); POWER
TODAY AND TOMORROW by R. S.
Richardson (15s.); THE SEALS AND THE
CURRAGH by R. M. Lockley (15s.); PIG-
MIES AND DREAM GIANTS by Kilton
Stewart (16s.); GUIDE TO THE PLANETS
% Patrick Moore (21s.); EXPLAINING

E ATOM by Slig Hecht and Eugene
All wonderful

FULL LENGTH
FULL SIZE

The Sci ntific Book
is owned and
controlled by Foyles,
the world - famous
booksellers.

Rabinowicz (12s. 6d.).
value!

The most spectacular
publishing achievement

. . i . of the century. Dis- /
Specially designed for maximum performance with | iminating readers in FREIE./ Yo v ¢
200mW transistor amplifier circuit developed all parts of Britain— @ £ [ M4 AL o ioinb ‘the 4{

clentine 00! [l Ou can obtain a
by Mullard Ltd. as well as many thou- € oo Ce PO e Toseph . Redouté's §
sands overseas—depend RQSSS i(twgfuy-ifo\.;r FfRE-éolfour plates, 1’
upon the Scientific Book suitable for framing if you enrol
CHARACTERISTICS Club’s selections to keep A éﬁe’:&r Se?d_dz'o%r fréednd’? name :’
and address (wi s. . for the
0.db =150mW  Input 630mV rms them abreast of the ¢ first book), mentioning this offer, 1:

i best scientific books and your gift will be sent to you. 1!

blished NI NI P S AP ISP

9 N
ob -! - -« FILL IN THIS ENROLMENT FORM TODAY - - -
-2 The Scientific Book Club, 121 Charing Cross Rd., London, W.C.2.

-3 I wish to join the Scientific Book Club and agree to purchase the

° o ° ° selected book issued each month to members at a cost of 4/~ (postage
2 o ° o Pe 6d.). I agree to continue my membership for a minimum of six books and
=t o o 8 thereafter until countermanded. Wireless World, July, ’56
= o
ol o~

CYCLES PER SECOND.
Manufacturers’ prices and details upon request. Our Design

Services always available. Small Transformer Specialists.
Enquiries invited. A.LD. Approved.

BELCLERE TRANSFORMERS
P.O. BOX No. 22
117, HIGH STREET, OXFORD

Phone: Oxford 48362. Cables: Belclere, Oxford

You may envol through Ayour usual bookseller
if he is a member of Associated Booksellers.

D *I will pay for selections on receipt.
Or if you wish to save time, postage and postal-order costs,
you may send an advance subscription. Six-months 28s.6d.,
twelve-months 57s.

D *1 enclose 28s. 6d./57s. (strike out amount not applicable).
*Place x in the space above, as required.

NI 5 5 60 05,000 90 00 400 0 0 0 090 000 080000066 - 02500000000000 .
BLOCK LLCTTERS PLEASE
Address ............ 008 3000000000000 00000600000600800000

Overseas enrolments (prices as for inland) must
be accompanied by an advance subscription.
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The *Aeroplane’ Photograph

DEAD ON TRAGK

Rapid, accurate tuning of an aircraft’s radio
is of the greatest Importance to its navigation and
communications. For this purpose, G.E.C. Quartz Crystals are
unexcelled in their consistency and accuracy, factors which are no less
important with ship and shore radio equipment or wherever the
highest standards of efficiency and reliability are

required.

S 5.0, QuARTZ CRYSTAL UNITS

SALFORD ELECTRICAL INSTRUMENTS, LTD., PEEL WORKS, SILK STREET, SALFORD, 3.
Lonbon OFFICE: MAGNET HOUSE, KINGSWAY, LONDON, W.C2.  TEL: TEMPLE BAR 4669.
A SUBSIDIARY OF THE GENERAL ELECTRIC CO. LTD. OF ENGLAND.
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The turntable with a 4% variation on all three speeds.

The Connoisseur motor is made for the per-
fectionist. It is one of the finest turntables in the
world.

The speed change is arranged mechanically and
gives a 4 per cent variation on all speeds. A
synchronous motor, which is virtually vibrationless
with low noise level and hum induction, maintains
a constant speed at all settings. There is no
braking action to obtain speed change.

The 12-in. turntable is lathe turned in non-ferrous metal. The
main splndle, which is precision ground and lapped to mirror

finish, runs in phosphor bronze bearings. Matching Connoisseur Pick-up

Mark | with a frequency range

A sound, precision engineering job, the Connoisseur motor from 20-20,000 cycles: -

ion. Pick-up complete with | hea

provndes the foundation for perfect reproducti B coneE IR e T s
Price £20, plus P. Tax £8/11/-. £8/15/- plus P. Tax £3/14/10.

A. R. SUGDEN & CO. (ENGINEERS) LTD.

WELL GREEN LANE, BRIGHOUSE, YORKSHIRE. Phone: Halifax 69169. Grams: Connoiseur Brighouse.

OVERSEAS AGENTS: MAIN DISTRIBUTORS:

SOUTH AFRICA: W. L. Proctor (Pty.) Ltd., 63, Strand Street. Cape AUSTRALIA: British Merchandising Pty. Ltd., 183, Pitt Street,
Town., CANADA: The Astral Electric Co. Ltd., 44, Danforth Road, Sydney, and J. H. Magrath (Pty.) Ltd., 208, Little Londsdale Street,
Toronto 13, Ontarie. NEW ZEALAND: Turnbull & Jones Ltd., Melbourne. EAST AFRICA: International Aeradio (East Africa) Ltd.,
Head Office, 12/14, Courtenay Place, Weilington. HONG KONG: P.O. Box 3133, Nairobi. MALAYA: Eastland Trading Co., 1, Prince
The Radio People Ltd., 31, Nathan Road, Hong Kong. Street,. Singapore.

@ﬁ@ FM (VHF) TUNER RADIO & RADIOGRAM

CHASSIS COMPLETE CHASSIS TYPE H.4.

MAINS: A.C. 200-250 volis, 50 cycles
FOUR WAVEBANDS: Long-1,000-
£.000 mefres, 300-150 ko/s. MEDIUM:
187-540 metres, 1,600-540 ke/s. SHORT:
18-5¢ metres 19-6 me/s. V.B.F. (Fre-
quency ~ Modulated) 87-101 me/s.
Intermediate frequencies 10-?7 mo/s. and
471 kefs. VALVES. B.V.A. Glass-seal
miniature of latest type. Developed
specifically for fregueney modulshon
receivers. ECC85, ECH:!

EABCS0, EL84. EZSO EMS0. High “Q”
Inductances nsed throughout. Separate
Ferrite rods are used for medium and
long waves and all other coils have high
performance adjustable iron dust cores.
Signal and oscillator circnits of V.H.F.
section are permeabflity tuned and

SELF POWERED

CIRCUIT: Permeability tumed super-
heterodyne with R.F. stage and additive
mixer. 3 stage LF. amplifier, Ratio
deteetor and triode audio-amplifier.
Magic eye tuning indioator. Latect typs
all glass miniature B.V.A. designed for
F.M. application EC(85, two EF89
EABC80 EMS0. 6X4.

FREQUENCY RANGE CONTROLS : Two
front panel controls. OFF-FM-GRAM
AND FM TUNINS. At rear Preset
volume control for adjusting outout level.
DIMENSIONS: front pamel 10hin. x
5fin.; depth from front panel 6fin.:
depth overall including knobs, 7iin.

[ ] CONSUMPTION 22.5 watts. zanzed. The oscillator is temperature
3 compensated for zero drift and enclosed
L4 T o — . S — — — — — — ———— — L in die-cast case for mmimum radiation.
[ ] ® Designed for use in comjnnpction with radiograms, re- [ ] A =
O ceivers with pick-up sockets, tape recorders aand Quality ° EXTRAS
p Ampliflers. _ T, . Y BSCUTCHEON FOR DIAL Plastic extrusion, availatle in
e S G O e T T rown or cream, Made to 8t wood panels gin. thick.
® tu:ernuge{h‘:tc(gl%?l?l em- E?M m:;’cbe ‘;gla::e; v::tll]:::{r:hlngm; [ ] gégggg m&‘&%ﬂﬂmﬁﬁmﬁf'ﬁ's ]? 1&?:;‘ n:.de]
° any connections. Ps # Monarch.*
O ALL GOODS are FULLY GUARANTEED and BUILT TO THE HIGHEST
: QUALITY and TECHNICAL STANDARDS
THIS F.M: UNIT OFFERS THE HIGHEST VALUE < BUILT FOR THE CONNOISSEUR OF QUALITY
L TO THE CUSTOMER MUSIC REPRODUCTION
price §£17-10-0 me. 7ax price £27.16-0 me. 1ax

Please write for details of these excellent Units ™™ ™ === == == == mmm oo o e o s e

FULL TRADE TERMS AVAILABLE WRITE ALSO FOR DETAILS OF
97, VILLIERS RD., LONDON, N.W.2. PREAMPLIFIER
TELEPHONE: WILLESDEN 6678. ‘OR THE

COMPANY LTD. New COLLARO Tape Transcriptor.
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MARCONI instruments

stand the test of time

THE MARCONI
STANDARD -

SIGNAL GENERATOR

Type TF 144G

Nearly 6,000 instruments of this well-established
series are in use, and the continuing steady demand
proves that the design has withstood the test of time.
The outstanding features of the latest TF 144G are:—
Carrier frequency range, 85 kc/s to 25 Mc/s with
alternative ranges down to 20 kc/s. Special models for
use up to 70 Mc/s. Dummy aerial for receiver testing.
Alternative mains/battery operation. Ircremental
tuning at all carrier frequencies. Output range, 1 uV
to 1 volt. Amplitude modulation up to 75% depth
measured by fundamental method.

v,

4
s

MARCONI
INSTRUMENTS

Originally designed more than ten
years ago! Yet the current models of
the 144 and ¢‘329” are still in

demand and readily available.

THE MARCONI
CIRCUIT MAGNIFICATION METER
Type TF 329G

Another instrument of long standing popularity, the
Marconi TF 329G is well known for its reliability and
accuracy. The important attributes of the instrument
are:— Magnification range, 0 to 500. Internal variable-
capacitor range, 40 to 4S50LWUF; provision for connec-
ting external capacitor or special-purpose test jigs.
Incremental capacitor for Q measurement by bandwith
method. Internal oscillator range, 50 kc/s to 50 Mc/s;
direct measurement of Q at lower frequencies by the use
of an external oscillator. i

The TF 329G can be used in conjuction with an a.f. os-
cillator to make direct measurements of Q on television
line transformers at 10 kcfs, or indeed on any coils at
Jrequencies down to 50 c/s.

Send for our booklet: MEASUREMENTS BY @ METER

AM & FM SIGNAL GENERATORS * OSCILLATORS *© VALVE

VOLTMETERS - POWER METERS + Q METERS * BRIDGES

WAVE ANALYSERS * FREQUENCY STANDARDS * WAVEMETERS

TELEVISION AND RADAR TEST EQUIPMENT - AND SPECIAL
TYPES FOR THE ARMED FORCES

MARCON! INSTRUMENTS LTD., ST. ALBANS, HERTFORDSHIRE. TELEPHONE: ST. ALBANS 56161
London and the South: Marconi House, Strand, London, W.C.2. Tel: COVent Garden 1234
Midlands: 19, The Parade, Leamington Spa. Tel: 1403 North: 30 Alblon Street, Kingston-upon-Hull Tel: Hull -Central 16347
REPRESENTATION IN MOST COUNTRIES

iC 78
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MULTITONE

SPECIALIZE
in equipment for the DEAF

and for PHYSIOTHERAPY

The ADAPHONE

enables the deaf to hear TV and Radio pro-

grammes in comfort and safety and with a clarity

unobtainable when using a hearing aid for this
purpose. It is also ideal for those with normal
hearing who wish to hear the programmes with-
out disturbing others.

The Adaphone has an attractive grey plastic case
(3in. X 2in. X 1}in.). Weighted straps hold it
in position on any chair arm. The input is
matched for 2 to 10 ohms connection and the
transformer tested to withstand 2,000 volts D.C.
The listener can adjust the volume to his in-
dividual need without affecting the loudspeaker
volume.

Tone control is obtained by alternative output
sockets; * Normal ’ and * High.’

The M3 model has Automatic Volume Com-
pression.

A low-impedance insert-type magnetic min:ature
recciver of D.C. resistance 30-40 ohms is supplied,
but a bone-conduction receiver is available in-
stead, at extra cost, for those who prefer it.

MODEL M4, Cormrplete with miniature earpiece,

standard earmould, and leads ........................ £4 19 0
MODEL M3, Incorporating Automatic Volume
Compression, complete as above .................. £5 15 0

MODEL MS5. Incorporating Loudspeaker Switch

for *silent ' 1istening «o..o.cvvvviernrirenneerannnnns £515 0

Obtainable through all leading Radio Dealers or direct from
Multitone Electric Company Limited.

Inquiries should be addressed to

MULTITONE ELECTRIC CO. LTD.

223-227 St. John Street, London, E.C.I.

PIONEERS IN SOUND AMPLIFICATION &

JuLy, 1956

' YOU’RE ON THE RIGHT TRACK with

EGEN

components

In design, dependability, accuracy and frcedom from wear
these Egen components are quite outstanding. They are backed
by unrivalled experience of the requirements of television and
electronic equipment manufacturers.

DUAL POTENTIOMETERS

|
% t ' with concentric operating
T spindles. Incorporating many
1 15 outstanding design features,

a-m!' ) including multiple contact
e

rotors and thorough screen-

= ing between sections. Control
spindles can be supplied to suit customers’
requirements. Type 136 less switch. Type
137 with SPST switch. Type 138 with
DPST switch.

PRE-SET POTENTIOMETERS

Completely enclosed in high-grade
phenolic mouldings. Solder tags
heavily silver-plated for quick solder-
ing. Fully insulated spindles with inte-
gral control knobs. Tapped for 2-hole
6 B.A. fixing on }” centres. Type 126,
wire-wound. Type 127, carbon.

MINIATURE POTENTIOMETERS

%* diameter: utmost reliability within a
very small compass. Positively located soldering tags, silver-
plated for easy soldering. Allsteel parts rustproof. Standard values
available, from 5000 ohms to 2 megohms. Type 115 less switch,
Type 105 with specially designed 2-pole Q.M.B. switch.

CONCENTRIC SWITCH POTENTIOMETERS

Thorough screening between
switch and potentiometer. Con-
centric operating spindles give
independent operation of switch or
potentiometer with ‘one-control®
simplicity. Quick make-and-break
action mains switch. Knob location
to suit specified regnirements.
Type 154 with SPST switch,
Type 155 with DPST switch.

The wide range of EGEN controls includes also: Standard Carbon
Potentiometers Type 102, Pre-set Resistors, Inductance Coil
Assemblies, Sub-Miniature Potentiometers, (for use in miniature
electronic apparatus) and TV Aerial Plug and Socket.

EGEMNM ELECTRIC LIMITED
CHARFLEET INDUSTRIAL ESTATE
CANVEY ISLAND - ESSEX - Phone: Canvey Island 691/2
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PHOTO-ELECTRIC CELLS

Cinema-Television Limited have been designing and
manufacturing photo-electric cells for over a quarte:
of a century as a result of which they can now

offer a service and ‘know-how’ second to none.

With over 80 different types of photo-cell in the
current manufactured range there is a type suitable
for practically every i n application and an

equivalent fbr al _cell manufactured in

We sha d barticular
cial cells where
& on request.

CINEMA

A COMPANY WITHIN THE RANK ORGANISATION LIMITED

WORSLEY BRIDGE ROAD - LONDON - S.E.26
HITHER GREEN 4600
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Buller's ceramics

FOR INDUSTRY

We specialise in the manufacture of —PORCELAIN

for general insulation

REFRACTORIES

for high-temperature insulation

High quality material and
dimensional precision are
attributes of Bullers die-
pressed products.

Prompt delivery at coms
petitive prices.

FREQUELEX
for high-frequency insulation

PERMALEX & TEMPLEX
for capacitors

BULLERS LIMITED

= MILTON + STOKE-ON-TRENT - STAFFS
Phone: Stoke-on-Trent 21381 (5 lines) * Telegrams & Cables: Bullers, Stoke-on-Trent
Ironworks : TIPTON, STAFFS
Phone : Tipton 1691

London Office : 6 LAURENCE POUNTNEY HILL, E.C.4
Phone : MANsion House 997

LP 31222

EXPAND AND

LABORATORY BALANCED. The TSL
LORENZ LP312-2 is a main bass, l2in. diaxial
speaker combined with two LPH65 electro-mag-
netic high frequency TREBLE units permanently
mounted coaxially across the front of the main bass
speaker at such an angle to give full spherical
binaural response. All are laboratory balanced
and matched for perfect tone with a frequency
range of 20 cycles to 22,500 cycles essentially level
output. To ensure level frequency response the
voice coils of the two treble speakers are fed through
a specially designed crossover network which
balances the frequency response of the three
speakers as a combined unit.

LPHé65

IMPROVE ANY

The TSL LORENZ LPH 65 is the basic treble speaker
used in the TSL LORENZ Sound System. Round
in shape to ensure smooth, melodious sound the
plastic cone is fully tropicalised. Special features
are the super high flux density magnet of 17,
gauss and non-perforated back plate.

SPECIFICATION LP

IMPEDANCE 15 ohms;

SOUND SYSTEM

312-2

FREQUENCY RANGE 20-22,500 c¢/s; POWER

RATING 25 w.; PEAK POWER RATING 40 w,; DIAMETER Bass |2} inches,
Treble 2} inches; DEPTH Bass 74 inches Treble 2 inches; BAFFLE OPENING
10Z inches; SPEECH COIL DIAMETER Bass |.5 inches, Treble § inch;

FUNDAMENTAL RESONANCE Bass 20 c/s., Treble 1,600 ¢fs.; FLUX

DENSITY Bass 17,500 gauss,

PRODUCTS under 0.5%; CROSSOVER FREQUENCY 2,000 ofs.;

FINISH: Grey and blue vit

RETAIL PRICE £14.19.6 (not subject to Purchase Tax).

Treble 17,500 gauss: INTERMODULATION

reous anti-corrosion stove enamel.

pES L

@9) DEPTH 2 iu hes; BAFFLE OPENING 2§ inchcs.
PRICE 39/6. (including Purchase Tax).

SUPER HIGH FIDELITY THIS YEAR

Let your ears be your judge . . . crisp,
clear, natural reproduction without coloration
with TSLL LORENZ speaker units. Ten years
ahead in engineering and design, this speaker
unit will enable you to design and build up a
sound system in your own home which will
truly add the miracle of LIFE to the magic of
music . . .

No Extra Cost. You get these extra features at
no extra cost with every TSLL LORENZ Sound
system . . . Greater output and more sensitivity
. . . heavy duty oversize speech coil . . . Super
high flux magnet Permanently flexible
self-damped cone Multi-parameter cone
fully tropicalised . . . Sealed in air gaps .
built-in centralizing device for perfect
alignment.

Improve your own H.F. Sound System. For those
devotees of high quality who possess bass speakers fitting one
or more LPHG65 treble units will greatly extend your range
of super fidelity reproduction. They are, without a doubt,
the most sensitive and efficient treble reproducers reszarch has
revealed to date. The non-perforated back plate ensures
that the LPHG65 can be used with any other specker frrespec-
tive of make or type without interaction raking place.

SPECIFICATION LPH565

HIGH FREQUENCY CONE-HORN TYPE TREBLES UNIT.

IMPEDANCE 5.5 ohms; FREQUENCY RANGE WITH
SUITABLE HIGH PASS FILTER CONDENSER 2,000_
22,500 cfs; POWER RATING AS A SINGLE
UNIT 3 w.; PEAK POWER RATING AS A
SINGLE UUT 5 w.; DIAMETER 2§ inches;

gap

Exclusively distributed throughout Gt. Britain and the Commonwealth by:— @ Details of Bass-Reflex enclosures for the TSL LORENZ LP312-2 may be obtained from
TECHNICAL SUPPLIERS LTD., HUDSON HOUSE, 63 GOLDHAWK RD., LONDON, W.12. SHEpherds Bush 2581/4794
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for precise control of superior electronic equipment

—moulded track potentiometers by | Plessey

COMPACT
The physical confines and electrical parameters of modern electronic equipment makes unprecedented demands
on the component manufacturer. His product must almost invariably be smaller than its predecessor and
more efficient and durable. These potentiometers provide an outstanding example of what can be achieved
to meet the present requirement.

ACCURATE
Moulded track potentiometers by Plessey possess a high standard of stability within a wide range of operational
temperatures and can be stored for extended periods without deterioration. They can be manufactured-to
conform, within strictly specified limits, to a designed pattern of values at various positions on the track.

DURABLE

The outstanding reliability of these potentiometers is a tribute to the Plessey Research
and Development engineers whose efforts to meet the stringent Services requirements and
the critical demands of the Commercial market have resulted in products of superior
design and function.

Miniature Type M H 2

A high quality potentiometer for commercial laboratory and Services application. Services
Specification RCS122. The standard version is fitted with spindle and panel humidity seals.

‘GENERAL SPECIFICATION

Rating: ambient 70°C ....... PRI . .00 00000000 00000 TN TTIRTINEA 4 watt
UEMIPLGABUGENCALY . ot RN - o< Be -« B 55 o v v 40/70°C
Humidity Class ......cooiiiiiiiiiiiiiiii H2

Minimum ResiStance .........coovviviiiiiiiiiiiiini 50 ohms max.
Overall DIameter .......o.ooiiiuveiriiiiieiiiii et eeeeeneias 23/32in.
Overall depth of control from mounting face, including tags ...... 2 in.

Sub Miniature Type G

Type Approved to Certificate No. 974 Issue 1, Ref. TA1373, this pre-set, open-type control
is of particular interest to industrial communication and Service equipment manufacturers.

GENERAL SPECIFICATION

Rty (L Smy (o) A — RN SRR S SRR S rs S S 1,000 ohms to 2 megohms
Rt IMDIENCACRC 5 - v o T oo uveoos s wmmwmmwon's « SPUTTERERRSELITE: i - oo + watt total track rating
IQTIAMNRESISCANCE! 5. o s - -« /oo -« o o 5 510 SR « o o ST, - Aot 50 ohms max.

Spindle and Panel Sealed Type E H 2

For military and para-military applications, this control is particularly resistant-to
conditions of extreme humidity.
Type Approved to Certificate No. 906, Issue 2, Ref. TA1230.

GENERAL SPECIFICATON

Rating: ambient 100°C .......ccooviiiiiiiiiiiiiiinrarenneiineiesseennen I watt
ATENPERACUGEICAT N . .. - s ocvuoee 79as o0 sisslosiss on o n/saitlesoloile o wmni ow samr 40/100°C
Voltage Limitation .........ccoeeeveennnnnnee RPN . 500V
Humidity CIass .........oooeieiiiieerimorionnireeneiormnionnoossnesaseatanenaion H2
Minlmum Resistance ... 50 ohms max.
Overall DIameter ......covvvinieeneeirerneeeeenietunerenrasuriorteniaeenioions 1-5/32 in.

Overall depth of control from mounting face 2[/32in.

THE PLESSEY COMPANY LIMITED - KEMBREY STREET SWINDON « WILTS

@ Ps1
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AQF magnetic recording tape

GIVES ALL FOR THAT LITTLE EXTRA

. Wear doesn’t tear; nor do scratches impair . . . TAPE for
1,000 metre for professional . k . [
use recording designed for witholding all halts and all faults from
i dealplag ik poo! sonic events ., . What’s more it prevents all defects on re-
600 ft. on plastic spool . X f
300 ft. on plastic spool peats . . . it’s as tough as tape can be since it’s based on
LSOt 2t ichtapedor PVC . . . for that little more initially you get precious
postal recordings. LI R
Special tapes for GRUNDIG TK. 9, durability.
I, le9oand STENORETTE. In short :
S
the New Thin Long Playing Tape You get so much more — For that little extra.
giving 50% more tape on the
same spool,

Please write for further details. F. A . H U G H Es & co . LT D .

DEVONSHIRE HOUSE PICCADILLY LONDON W1
Telephone : Mayfair 8867

MORE THAN 6000 *SCALAMPS’ NOW IN
USE IN INDUSTRY AND RESEARCH

These galvanometers offer:

Compact Self-contained Unit

Five range Sensitivity Switch

Slow-motion zero control
Automatic Shorting Foot

Four new models now available
give added versatility in low
resistance circuits.

Please write for our latest leaflet
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* MICRONECTOR

in9, 18, 26 and 34 way
Precision miniature connector
Brown Nylon-PF moulding
Gold plated contacts
Breakdown voltage 2.4 KV

% STANDARD CONNECTORS

in 8, 12, 18 and 25 way

Low priced Unitor

Natural colour Nylon-PF moulding
Silver plated contacts

Breakdown voltage 3.5 KV

Covers can be supplied for either plugs
or sockets or both in all these types.

* RED-RANGE CONNECTORS

in 8, 16, 24 and 32 way

Medium priced

Low insertion force — self-aligning
Red Nylon-PF moulding

Gold plated contacts

Breakdown voltage 3.0 KV

* STRIP CGONNEGTORS

in2, 4,6, 8and |0 way
Inexpensive flat connector
for Printed Circuits
Woodflour-filled PF moulding
Cadmium plated contacts
Breakdown voltage 3.5 KV

JSPIMMC.I

Full details on request
THE McMURDO INSTRUMENT CO. LTD. ASHTEAD, SURREY. Telephone ASHTEAD 3401
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GOLDRING SUPER QUALITY Diamond and Sapphire Styll for
* GOLDRING Cartridges and replacements for other well-known
Pick-Ups.

! GOLDRING ANTI-STATIC CLEANING PADS

Specially developed for removing dust from L.P. Records.
LATEST MODEL THE SUPER No.

G A * GOLDRING JUBILEE MICRO BALANCED TRANSCRIP-

TION ARMS.

THE GOLDRING MANUFACTURING CO. (GREAT BRITAIN) LTD.

486 & 488 HIGH ROAD, LEYTONSTONE, LONDON, E.II.
Telephone: LEYtonstone 8343-4-5.

GOLDRING PRE-
AMPLIFIER FOR USE
WITH No. 500 CART-
RIDGE

RINMBEREISSRDORR preert

FOWERFUL LONG RANGE
8 WAVEBAND SUPER-HET M

% contimort®t®

-
This is Britain’s finest Export
Radio Receiver—far away
ahead in appearance, technical B
design and performance. Long
range with R.F. stage. Electri-
cal Bandspreading Twelve and —
a half inches of scale length to
each band. Tuning indicator,
separate bass and treble con-
trols. A.C. operation only.

High Fidelity sound system with Twin frontal angular
mounted wide frequency range loudspeakers.

Send today for new Export leaflet describing this and
other new models.

Ambassador Radio & Television Ltd., Brighouse, England.
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Enjoy
Hi-Fi
at low cost

sensational Summer Holiday
offer of the Iincomparable

BURGOYNE RGI

8 VALVE SUPERHET RADIOGRAM CHASSIS

Carrying 2 years Guarantee, together with a Goodmans
10in. PM Speaker and the famous Garrard RC.120 3
speed Autochanger.

All these units complete can be YOURS for only 79/-
down with 8 further similar monthly instalments,

SPECIALLY REDUCED PRICES
NO INTEREST CHARGES

(Please include 15/~ for carriage and pack-
ing when sending first payment)

If purchased separately

Equipment can be purchased separately as
follows:— .

BURGOYNE RGI 8 valve Superhet RG
chassis complete

£23/2/- or yours for 51/4 down
GARRARD RC 120 3 speed Auto Changer
£12/12/4 or yours for 32/3 down

GOODMANS 10in. high flux PM speaker
63/-

For Export
Complete set of 3 units—26 gns. EX
WORKS.
Only a limited quantity of equipments available on these
terms.

ORDER NOW!

... MAIL ORDER SUPPLY CO.

The Radio Centre

33 Tottenham Court Road : London : W.] : Tel: MUS 6667

TECHNICAL DATA

Frequency Coverage 3 wavebands
165/385 545/1500 6000/18750 Kcs.
800/1800 200/550 16/50 Metres

Power Supply
200-250 Volts, 50 cycles A.C. Mains.

Valves
Mazda 6C9, 6FI5, 6LD20, 6L1, 2/6P25, UU7, 6MI.

Size Overall
Height 9%in., width 13in., breadth 8in., Chassis
depths 24in.

Weight 16lb. nett,

Full Vision Dial
Multi-coloured, fully ifluminated, named, size 11§ x
6%in.

Qutput
8 watts undistorted, push-pull.

Tuning
Precision flywheel tuning with slide rule accuracy.

Magic Eye Indicator
Providing accurate visual tuning mounted on dial for
easy reference.

Chassis
Heavy gauge steel, anti-corrosion treated, finished in
grey enamel. Size 12 x 74 x 24in. with cabinet mount-
ing brackets.

Mains Transformer
Special design to minimise hum.

Audio Amplifier
Incorporates negative feedback, with push-putl beam
tetrodes providing 8 watts undistarted output giving
realistic reproduction from any good quality 3 or I5
ohm loudspeaker. Built-In output transformer and
extension speaker socket.

Speech Coil Impedance
3 or IS ohm provided to choice.

Bass and Treble Controls '
lndg endently variable controls to cut or lift bass and
treble.
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R.E‘lf A 'Y’s

3000 TYPES

Standard or special COILS and CON-
TACTS up to 80,0002 and up to 8 c/o’s.
600 and HIGH-SPEED TYPES also
Supplied.

P.O. TYPES TO YOUR
PECIFICATION

4
| ce—

KEYSWITCH CO.
ALL POST OFFICE EQUIPMENT

Enquiries to Sales Manager,

126, KENSAL ROAD, LONDON, W.10
Telephone LAD 0666 and 4640

A MUREX ‘SINCOMAX’
CO-AXIAL MAGNET is used in this
WEIR MOVING-COIL METER

ACTUAL
SIZE OF
MAGNET \
b Murex ‘Sincomax’ Magnets permit this
construction of a magnetic system which
has the lowest possible leakage, and a
4 high stable uniformity of flux distribu-
“

tion over [00° coil movement.

Write for Standard Magnets Booklet.
Technical representatives are always
available for consultation and advice.

Photograph of the New
Weir Moving Coil Meter
by courtesy of The Weir
Electrical  Instrument
Co. Ltd.

MUREX LTD. (Powder Metallurgy Division)
RAINHAM - ESSEX - Rainham, Essex 3322

Telex 8632 - Telegrams : Murex, Rainham — Dagenham Telex

London Sales Office : CENTRAL HOUSE, UPPER WOBURN PLACE, W.C.l. EUSton 8265
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an entirely new
concept of staff
location

! /%
locates key men

instantly .
unerringly

calls are selective
. private .
exclusive

FO];

H OSpitals ). pad, ories, @/ ;

R ec
e
ptlon L0un receives the
ge S, spoken word
clearly . . .

Depa; tmentag , infallibly

i

a complete sol-
ution to con-
tact *‘elusive’’
personnel

BRITISH COMMUNICATIONS CORPORATION LIMITED

Second Way, Exhibition Grounds, Wembley, England

Telephone: WEMbley 1212 Telegrams: BEECEECEE, WEMBLEY
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Manufacturer - to- Consumer policy saves you at least one-third cost!

Our Chief Engineer, who is operating a Technical Guidance
Service, is available daily, includi Saturdays, from
10 a.m. to 6 p.m., or will deal with enquiries by return
of post. Our new iliustrated Catalogue and Supplement
will be a great boon to those desiring high quality equipment
for modest expenditure. Send two 2id. stamps for your
copy now. It may well save you ds. All our i

is on demonstration at our showroom in conjunction with
a variety of pick-ups, speakers, etc. If you can possibly
call we shall be pleased to see and belp you.

The New No. | “ SYMPHONY ** AMPLIFIER MARK
f1l is a 3-channel S5-watt Gram/Radio Amplifier with
astonishingly flexible tone control. You can lift the treble,
the bass, or—and here is the unique feature—the middle
frequencies to suit your own ear characteristics and the
record or radio programme being heard. It is thus pos-
sible to arrange the frequency-response of the amplifier
to a curve equal and opposite to the resultant curve of
the other items in the chain so that what finally registers
in the brain is as per original. This flexibility of control is
even more important than the nominal linear response of
the amplifier, as the pickup speaker, etc., are not linear.
Independent Scratch-Cut is also fitted and special negative-
feedback circuit employed. The Amplifier can accommo-
date a wide variety of records from old 78s to new L.P.s,
and there is full provision for Radio Tuner, Tape take-off
and Playback. It is available to match 2/3 or |5 ohms
speakers., Price 12 gns. (carriage 5/-). Fitted in portable
Steel Cabinet, 2 gns. extra.

The New No, 2 “ SYMPHONY ” AMPLIFIER MARK
11l, as No. | but with |0-watt Push-pull triode output
and triodes throughout. Woden mains and output trans-
formers and choke. Output tapped 3, 7.5 and 15 ohms.
Full provision for Tuner and Tape, Competes with the
most expensive amplifiers on the market yet costs only
16 gns. (carriage 5/-). Fitted in portable Steel Cabinet
2 gns. extra.

“SYMPHONY ”* AMPLIFIERS WITH REMOTE
CONTROL. Both the above model Amplifiers are
available with all controls on a separate Control Panel
with up to 4ft. flexible cable which simply plugs into the
amplifier.  Enables the Amplifier proper to be sat in the
bottom of a cabinet whilst the controls are mounted
conveniently higher up. Extra cost 2 gns.

No. | “SYMPHONY ” FM TUNER. High grade
instrument with extremely silent background £15/8/-
Power Pack £3/7/6.

No. 2 “SYMPHONY ” AM/FM TUNER.
Combining all the specifications of the Long, Medium and
Short wave Superhet AM Tuner and our No. i FM Tuner.
Separate Coil Assemblies and I.F.s. Fully self-powered
on one chassis. 26 gns.

N.R.S. EMPRESS FM/VHF TUNER/ADAPTOR.
Fine little job, will plug into any radio and add F.M.
£13/15/-. Magic eye assembly £1 extra if required. Ditto
mounted in beautiful dark walnut cabinet complete with
magic eye 16% gns. Carriage 7/6.

“SYMPHONY ” AM/FM RADIOGRAM CHASSIS.
Very high grade radiogram chassis combining Long.
Medium and Short and V.H.F. bands. Large engraved dial.
Push/pull output for high quality. Complete with [Qin.
Goodmans speaker 26 gns. Carriage and packing 7/6.
GRAMOPHONE UNITS

COLLARO AC3/554 £9/6/0
COLLARO RC54 AUTOCHANGER £13/17/6
Eotg complete with Studio *O’, ‘P’ or ‘PX"

ead,

GARRARD TA and TB £9/0/0
New model RC88 AUTOCHANGER £15/11/4

RC98 £17/10/3
Variety of Pickup cartridges available in Garrard shell to
fit. Leaflets on Collaro and Garrard Gram. Units on
request.

COLLARO 12010, less pickup, £14/15/-, with Studio
pickup and transcription cartridge £19/10/-.

LENCO GL.50, 4-speed continuously variable from above
78 r.p.m. to below 16 r.p.m. Special Autostop. Price
with Studio “ O or " P’ head or Goldring variable
reluctance head £21/17/10.

LENCO GL55, as above but without pickup and auto-
stop but fitted with Special Device for Groove Location
and knob which completely disengages drive-wheel.
Suitable for use with any pickup, especially transcription
types and B.J. Arm. Price £17/10/4. Immediate delivery
guaranteed.

NORTHERN RADIO SERVICES

11 KINGS COLLEGE ROAD, ADELAIDE ROAD,
LONDON, N.W.3. Phone: PRImrose 8314
Tubes: Swiss Cottage and Chalk Farm. Buses:2.13, 31, 113 and 187

LENCO GL56, as GL55 but
with pickup, £23/7/-.

CONNOISSEYUR 3 variable
speeds, £28/8/-.

GARRARD 301,
speeds, £26/8/-.

“SYMPHONY"” RJ EN.
CLOSURE. In polished walnut
24 in.xX!l in.x1{0 in, £9
Super 8CSAL Speaker to suit,
7 gns. Real hi-fi in small space’
*SYMPHONY BASS
REFLEX CABINET KITS.
30in. high, consist of fully-cut
2in. thick, heavy, inert, non-

resonant, patent acoustic board,
deflector plate, felt, all screws,

3 variable

etc., and full instructions. 8in.
speaker model, 85/-, [0in.
speaker model, 97/6, [2in.

speaker model, £5/7/6. Carriage
7/6. Ready built, 15/- extra.

As above but fully finished in
figured walnut veneer with
beautifu! moulding and speaker
grille, 10in., £11, 12in., £11/10/-,
Other veneers to order.

CONSOLE AMPLIFIER
CABINETS, 33in. high, lift-
up lid with piano hinge, take
Tape Deck, Gram Unit or
Autochanger, Amplifier, Pre-
Amplifier, and Radio Feeder
Unit, finished medium walnut
veneer, De luxe version,
price 12 gns. Oak or maho-
gany veneers and _special
finishes to order. Carriage
according to area. We wilk
quote by return.

and is complete with cross-over network.

is 38 tbs,”

o

The BTH Dual Channel Loudspeaker

To those striving for perfect sound reproduction, the new BTH
K10A SPEAKER is an essential component. Designed to meet
an exceptionally exacting specification, the unit is now available
with or'without cabinet to the keen enthusiast.

The equipment comprises an 18-inch cone for low frequencies,
with a co-axial pressure-type unit and horn for high frequencies,

The matching impedance is 15 ohms;
thecross-overfrequencyis 1 700c.p.s.;
and the total weight of unit and filter

List Price (less cabinet) : £45

BRITISH THOMSON-HOUSTON

THE BRITISH THOMSON-HOUSTON COMPANY LIMITED * RUGBY * ENGLAND

Member of the AE! group of companies

A-.5006
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— "YOU CAN RELY ON Uy~ |

Stockists of all Radio and Electronic components for
manufacturers, laboratories, Educational authorities,
and the amateur.

MULLARD 510 AMPLIFIER AND G.E.C. 912 AMPLIFIER—ALL
PARTS STOCKED AND AVAILABLE ON H.P.

INCLUDING ELCOM, BULGIN, TCC, HUNTS, DENCO, ETC.
DETAILED LISTS ON ABOVE AVAILABLE
ALL AVO, TAYLOR, INSTRUMENTS FROM STOCK
NEW CATALOGUE AVAILABLE 21d: STAMP.

RAD10 SERVICING COMPANY

| 82, SOUTH EALING ROAD, LONDON, W5,

Next to South Ealing Tube (TURN LEFT) 9 to 6 p.m., Wed. | o’clock.

JuLry, 1956

Telephone : EAL. 5737

M. R. SUPPLIES Ltd.—

(Established 1935)

First-clasa ELECTRICAL MATERIAL for immediate delivery, caretully packed. Full
and falr deecriptions. Prices nett.

B.T.H. SHADED POLE INDUCTION MOTORS. 200-250 v. A.C. 1,400 r.p.m. B8ize:
4in. by 34in, dla., with }in. screwed shaft, torque 500 grm./ems. Thc ideai silent run-
ning motor for nmny lab. and domestic uses. Very limited supply at 37/@ each (des-
patch  2/-).

TOTALLY ENCLOSED A.C. MOTORS (English Electrie Co.). 230-250 v. B0 ¢. 1 ph.,

1,425 r.p.m. split-phare induction, ball bearings. Conservatively rated at 1/10th H P
tor continuous duty—developing 1/6th H.P. Frame size approx. 7in. by 5jin. dia.
Brand new £3/18/6 (despatch 5/6). We can fill a large variety of small motor require-
ments {rom stoek.

EXTRACTOR FANS. Very well made new units much below normal price. 200/230 v.
A.C. (Induction motor, silent running, no interference). With mounting frame and
back grille, ready for easy installation. With 8in. impeiler (12,000 ¢. ft./hr.) £5/5/-.
With 10in, fmpeller, (15,000 c. ft./hr.) £5/12/6 (des. either 3/-).

BENOH GRINDERS, fitted 220/250 v. AC/DC Motor (suppressed) and two 3in. wheels
(tine and coarse), on-off awitch In base. Length 7iin. overall, height 5{in, width 4iin.
The kecnest offer in brand-new, first-class Grinders, £4/18/6 {des. 3/-).

OPERATION COUNTERS, latest G.P.O. type, eiectromagnetic, brand new. 1lin. square
by 4in. long. Counting up to 9,999. Resistance 2,300 ohms, therefore suitable for
eicetronio operation, 18/8 (des. 9d.). Also MECHANICAL type, counting to 999,
forwards and backwards, with re-set and flexible drive, size approx. lin. by 2}in., flex.
drive 3in. long, at right angles, 15/@ (des. 1/-). These count one digit per rev. and can be
used for testing motor speeds.

CROYDON F.H.P. MOTORS, 1/100th H.P., C: itor/ind ball-b 1,400
r.p.m., very %nlet running, bodv Bin. dia. bv Bin. We are clearing about 150 of these
for 110 v. t only 25/~ each (des. 2/-).

COMPLETE SEWING MACHINE MOTOR OUTFITS—there is no better quality job
at any price, 200250 v. AC/DC, fitted suppressors, including motor with fixing bracket,
foot. control, needle light with switeh, belt, etc., with Instrauctions for fixing to any
machine £8/15/- (des. 2/9).

HIGH DUTY AIR BLOWERS (or extractors). We have in stock a large and useful
range. Examples: powered with B.T.H. type CF8 2815 repulsion-induction motor,
Estimated delivery 1,500 c¢. ft./min. at 8in. WyG. Overall length 24in,, width 20in.,
height 18in. Inlet 7in. dia. Outlet 7in. by 3in. Welght approx. 1 cwt. Brand new,
in original cases, £22/10/- (despatch mainland U.K. 20/-).

SYNCHRONOUS TIME SWITCHES, 200-250 v. 50 ¢. Brond new Sangamo-Weston, in
compact black plastioc bousing 4in. dia. by 34in. deep, providing up to three on-off
operations per 24 ‘hours, with day-omitting device (use optional), capacity 20 amps.
AC (250 v.) £5/8/68 (despatch 2/-).

PHILIPS’ VARIABLE TRANSFORMERS, latest mode!s at considerable saving In price.
Full detafls on request. Also very speclaJ offer of brand new £80 Philips' Frequency-
ind ependent VOLTAGE STABILIZERS at £27/10/- nett. Details on request.
ELECTRIC BELLS, weil-made Govt. type, 3n. gong, 3/4} v. 3/0 (despatch 1/-). RELAYS,
12 v. 2 pole C.0,, low capacity. suitable for R.F. switching, new, boxed, 7/6 (despatch
9d.). THERMAL DELAY SWITCHES, 6.3 volt, delay approx. § ‘minute, 4/6, MINIA-
TURE RELAYS, appros. lin. cube, 2 pole " make,” 650 o! 8 coll, 5/8, CONDENSERS
{paper) 8 mfd. 500 v. D.C. wkg., best makes, 5/8 (despnk:h 1/6).

Immediate delivery of STITAR! ELECTRIO PUMPS-—-all models.

M. R. SUPPLIES, ‘.td., €8, New Oxford St., London, W.C.1
Telephone : MUSeum 2958

Total buliding cost Build this exoeption-
£5/7/8 Including choice ally censifjve twin.

of beautifui walnut ven- £5 7 6 triode radio. Usen 49/6
eered cabinet or ivory ® ® unique assembly system

or brown bakelite. and can be buflt by

This is the lowest possible price con anyone without i

sistent with high qumality. No radio . er in 45 :nly adio :novjledg:
knowtedge whatever meeded . . . ean | black-crackle steel case with epecially
be built by anyone in 2-3 hours, using our | made black and gold dial with stations
very simple, easy-to-follow diagrams. | printed. Size of radjo only 6}in.x 5in.%x
This terrific new circuit covers all Medlum 3in. Covers all Medium and Long waves
and Long Waves with optional negative | —nses ome oniy " Ever-Ready ™ all-dry
feedback, has razor-edge selectivity, | battery which lasts many months, as H.T.,
and exceptionally good tone. Price also | consumption is only 1to1.5 mA. Ideal for
includes ready drilled and pungched chassia, Bedroom, Garden, Holidays, ete. Many
set of eimple, easy-to-follow plane— | unsolicited testimonials. Mr. Woods o
in faet, everything! All parts eparkling Boston, Writes: 1 am qnite pleased with
brand-new—no junk! Every single part | the little set I purchased from you, I
tested before despatching, Uses standard | can get the * Home,” * Regionals.”
octal-base valves: 6K7G high-irequency ‘“AF.N.” and lots of Foreign Stations. [
pentode feeding Into 6J5G anode-bend | am very satisfied—it is worth every penny
detector triode, coupled to 6V6G poweriul | of the price.” Cost o! all parts, plans—
output beam-power tetrode, fed by | everything fown to last nut and bolt,
robust rectifier. For A.C. Matns, 200-250 | 4@/@ including post, packing, ete., or send
Volts (low running costs—approximately | 9/- for priced parts list. Note: We stoek
18 Watts). Size 12in.x6in.x8in. Cost | complete range of components and valves
of all parta and set of plans £5/7/8 | Order Aespatehed bv rveturn,

{plus 3/6 for packing and post). C.0.D. 1/6 | Limited

extm Priced Parts lists 2/-. Quantity— SEND TODAY|

CONCORD ELECTRONICS (De:t. W.W.8,)
39, Queens Road, BRIGHTON, |
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An essential reference book for ALL users of TRANSFORMERS & CHOKES

!

CATALOGUE

The ful! catalogue is available
free to industrial concerns.
An abridged edition is for-
warded to private users.

GARDNERS RADIO LTD. Somerford. Christchurch, Hants. Tel. Christchurch 1024

Versatile Portable Oscilloscope?

What he needs is this
FURZEHILL 0.1204

Frequencies up to 250ke/s P

10 millivolts to 1,000 volts/cm P
X and Y ampliﬁers. >

Symmetrical deflection bsth axes P

£71.10.0 ex works

—immediate delivery

FIURZEHILL LABORATORIES LTD., DEPT. WW7, 57 CLARENDON ROAD, WATFORD, HERTS. TELEPHONE: GADEBROOK 4686
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You'll do better

Build these New PREMIER TELEVISORS'!
* 13 CHANNEL DESIGN No. 1

62

MAY BE BUILT FOR £32 -7 - 1I PLUS COST
* 5 CHANNEL DESIGN No. 2
MAY BE BUILT FOR £27 - 9 - 4 PLYS COST

BUILD IN 5 EASY STAGES. FULL CONSTRUCTIONAL DETAILS
AVAILABLE. INSTRUCTION BOOK 3/6 POST FREE INCLUDES
BOTH DESIGNS
CONSOLE CABINETS with fulllength doorsfor 14in., 16in. and 17in.
tubes PRICE £14/14/-. H.P. Terms: Deposit £7/7/6 and 9 monthly
payments of 18/6
CONSOLE CABINETS previously advertised, still available at
£12/12/-. H.P. Terms: Depostt|§7é6/- and 8 monthly payments of

On above cabinets add 21/- for pkg. & carr.

ILLUSTRATED LIST AVAILABLE GIVING
PULL DETAILS OF BUREAU TYPE A RANGE OF St T T
CABINETS BAND 3 AND Aerizls, Medinm
- - = e Wave 8/9. Medi
F.M. AERIALS IS Tone Shbuve 1578,
BARGAIN OFFER({| NOWAVAILABLE ——
DARE SCREEN FILTER IN TRIPLEX GLASS 18in. T.S.L. SEPLEE:IEggTA"c
% 14in. SUITABLE FOR ALL TUBES UP TO 17in., } Air spaced co-axial wire, 1/9 per yard. »
10/-. PLUS PACKING AND POSTAGE 1/6. LATEST » IYPe LLSS':I?J . :""e ;f;‘
TYPE RUBBER ESCUTCHEON SUITABLE FOR{ | - p= = ype 1 ....Price -
1%n. RECTANGULAR TUBES AT A SPECIAL IMAKE YOUR OWN ROD AERIAL Type LSHSI8 ... ....Price 17/6

PRICE OF 10/-.

PLUS PACKING AND POST 1/6.

Ferrite rod 6in. X f'ﬁ[n., complete with descriptive con-
structional detafls. Thesc aerlal rods are suitable for
dt and Jong wave reception. Price 5/3, post free.

We carry a comprehensive stock of come
-all

ponents by manufacturers

ieading

The most .
efficient
BAND Il CONVERTER available

Includes 2 valves plus metal rectifier utilising
the latest circuit technique. Midland, North
and London Models A .C. Mains only 200]240 v,
complete with power supply. Provision is made
by means of a four position switch to cover all
Band IIT channels. sze—Hexght 2iin., Width

’)ln
PRIC
comerere £8.8.0 pﬁ'”&zc’f"

Credit Terms: Deposit £1/1/4 and 8 monthly
payments of £1/2/1.

SEND 2;d. STAMP FOR OUR
1956 CATALOGUE

B COMMUNICATION
RECEIVER

Send for leaflet.

6&-Valve 3 wavebands 13-50, 190-570 and 900-
2,000 metres, in black 'case with crackle front,
illuminated calibrated dial, flywheel tuning, size
174 x 10 x 8in. Cash £7/|07 plus packing and
carriage 10/6. Supplied complete with built-in
A.C. Power Supply, Brand new and ready
for use. Cash £9/19/6, or H.P. terms. Plus
packing and carriage 10/6. Circult diagram avail-
able, 9d. post free,

THE JASON

“ARGONAUT" ©

MW /FM DESICN

The very latest in FM receiver design
PLUS a medium waveband. All com-
ponents to build the complete receiver
including output stage may be pur-
chased for £15/5/-, or all components
less output stage but including power
supply, for £13/19/6 plus pkg. & post
3/6 on each. The chassis, front plate,
dial, flywheel drive assembly, special
tuning condenser and wavechange switch
(which includes main switch) supplied
completely assembled. This is also

‘ available separately at £4/4/- plus pkg.
& post 2/

]MULLARD
WHY NOT
MAKE
THE
BEST!

TERMS OF BUSINESS:

Cash with order or C.O.D.
over £1. Please add 1/- for
Post Orders under 10/-, 1/6
under 40(-, unless otherwise
stated.

AMPLIFIER KIT

1 the components for
model 510, PLUS pre-
amplifier on one chassis
(total six wvalves) may be
purchased for £12/12/- plus
pkg. & post 7/6, or pre-
amplifier and tone control
in a separate unit £14/14/-
plus pkg. and post 7/6.

SPECIAL OFFER

Limited Quantity
The well-known Band 3 Univerter in chassis form suitable
for any home-built or commercial Televisior, will fit into
evisting Cabinet complete with own A.C. Power Supply,
tested and ready for use, two models, London or Midland.
Cash price £6/6/-, plus packing and pestage 3/6.

" LATEST BS R. MONARCH
4-SPEED AUTOCHANGER

Designed to play 12in., 10in. and 7in. Records intermixed’
in any order at 186, 33§, 45 or 78 r.p.m. Capacity 10 Records.
New reversible Dual Stylus Crystal Pick-up, for use on
100/130 v. 50 cycle A.C. mains. £8/15/0, plus packing
and postage B/:

B.S.R. MONARCH 3-Speed Autochanger still available
at £7/19/6. Pius pkg. & post 5/-.

LATEST TYPE 3-SPEED SINGLE
PLAYER

By famous manufacturer, with crystal turnmover bead.
For use on 100-250 v. 50 cycle A.C. mains. £6/19/8.
Plus pkg. & carr, 5f-.

COMPACT GRAM AMPLIFIER

Suitable for any type of
Pick-up. Volume and tone
control fitted with knobs.
Overall size 73in. long X
3}in, wide x 2}in., high,
Complete and ready for use.
£2.19. 6

Plus packing and postage 2[6

METER RECTIFIERS. Miniature type with leads 1-—5 mA.
6/9, post paid.

SEND FOR DETAILS OF OUR

H.P.. AND CREDIT
TERMS

PREMIER RADIO COMPANY,
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PR

4 WATT AMPLIFIER

MAY BE 4 0 Plus 2/6
BUILT FOR £ n 1 0 Pkg.& Postage |

A steel case Is now available, complete thhl
engraved panel, for 21/- extra. The amplifi

may be supplied complete for £5/5/~ plus
pkg. and post 3/6, or fitted in case at £6/6/-

WirELESS WoORLD
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EMIER

| ALUMINIUM CHASSIS 18 s.w.g.

Substantially made from Bright Aluminium

with four sldes:
7%x54 x2in.  4/- 10x9x3in. 7/-

7Xx3}Xx2in.  3/9 12x10x3in.  7/9
93 x44 x2in. 4/3 n
10x8x2%in.  5/6 l4x10x31_n. 7/11
12x9x2lin. 7/~ 16 x 10 x 3in.  8/3
14 X9 X 2}in. 7/6 16 X 8 X 24in. 8/-

 CAN WE

HELP YOUI

IF THE EQUIPMENT OR COM-

|
I

ALUMINIUM PANELS 18s.w.g.

7x4in. .. 1}
9} x4in. .. l‘S
10x7in. .. 1/11

12x7in. .. 2/5

14 X 7in, 2/11

16x7in. .. 3/5

20x7in. .. 4/§

22%x7in, .. 4/11

WILLIAMSON AMPLIFIER

MAY BE Plus 7/6

BUILT FOR £1 5 ] 1 5 L] 0 Pkg. & Postage

or on H.P. Terms

Absolutely complete and all components
are guaranteed to Author’s specification.
May be supplied completely wired and
tested for cash £20, or on H.P. Terms,
packing and postage 10/-

plus pkg. and post 3/6.

PONENTS YOU REQUIRE ARE =
| NOT IN OUR ADVERT!ISE- x
MENT, DON’T HESITATE TO |
WRITE TO US—WE PROBAB-
LY HAVE THEM IN STOCK.

ALL DRY BATTERY PORTABLE
RADIO RECEIVER

£ 7 8 0 Plus 3~
BUILT FOR ™ ™ Pkg. & Postage

4 Miniature valves in a superhet circuit
covering medium and long waves, Rexine
covered cabinets 114in. x 10in. X 5%in,,
in two contrasting colours, wine with grey
panel or blue with grey panel. Please state
choice when ordering. Instruction book
1/6 post free, which includes con-
structional details and list of priced com-
ponents.

3 BAND SUPERHET
REGEIVER
sour rox £1.19.6 ric o rovare

2-BAND TRF RECEIVER MAY BE
BUILT FOR £5.15.0 plus pke. & post 3/-.

These two receivers use the latest type circuitry
and are fitted into attractive cabinets 12in.X
6}in. X54in. in either walnut or ivory bakelite
or wood. Individual instruction books 11-1
each, post free.

AM/FM RADIOGRAM CHASSIS

9 Valves (ineluding Magic KEye), output 2 x 6BW6

nlves in push-pull, output suitable tor 3 or 15 ohms

kers.  Ferrite Rod Aerials on medium and long

P @Qorler ¥ permeability Unit on FM. A.C. mains 200-

250 volts, chassis 15in. Jong, 7}in. deep, 8in. high, dial

14§tn. x 8in. Cash price £27/8/-, or on H.P. Terms.
Plus packing and carriage {6 extra.

T.S.L. LORENZ SQUND SYSTEM
Type LP 312-2
Consists of a 12in. Unit and two LPH65 Treble Units.
Co-axially placed to give the widest listening angle.
Bass and treble Units have magnetic systems of the
highest efficiency, each magnet having a flux denslty of
17,600 gauss. Thia Speaker system gives a level response
from 20 to 20,000 cycles. No expensive cross-over

Units are required.
Price £14/18/6 H.P. LE{;msavan-
able.

PRE-AMPLIFIER

AND TONE GONTROL UNIT

5 5 0 Plus 2/6
£ [ L] Pkg. & Postage

Suitable for use with the ‘‘ Williamson * or any
other quality amplifier. Two switched inputs
with preset volume controls, bass and treble tone
control, output volume control, fitted into a steel
box 10in. X 3in. X 3in., silver hammered finish with
black Perspex panel engraved in silver. Power
requirements 6.3 v. 0.9 a. and 250 v. 5 m/a.
Completely wired and tested.

COMPLETE

The New *PREMIER™

TAPE RECORDER

£5 DEPOSIT & & montHLY

PAYMENTS OF £4.18.6 or
CASH PRICE £40 plus 21/- pkg. & carr.

Leaflet available
giviog full details.
Postage and packing 7/8 extra
Single Treble Units avaflable separately at 39/6 each plus

packing and postage 1f- extra,

Improve your existing Speaker system with this Unit
giving an output of 2 kfc to 20 kjc 41db.

A range of High Fidelity Amplifiers, Speakers and Record
Players, the following makes in stock: Leak, E.AR,,
Rogers, Goodmans, Wharledale, W.B. Stentorian, Lorenz,
B.S.R., Collaro, Garrard, Lenco, Connoisseur, We shall
be oniy too pleased to demonstrate any ol the above
equipment.

PORTABLE TAPE RECORDER CABINETS

Al Rexine {covered

Tape Deck Amplifier Type Price
Lane Premier (hlIkLV'l £4/19/
i
11:::";11( Mk“m 'frxeoi'o Tep o £4/19/6 % Case finished in Brown and Antique Rawn. Size 15in. X 12}in. X 7}in., with the very latest
type continental gilt fittings.

Tel: Ambassador 4033 & Paddington 3271

Plua Postage and Packing /- For A.C. mains 200-250 volts, 50 cycles.

207, EDGWARE RD., LONDON, W.2.
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NOW...four speeds

and even finer performance!

Here is a Monarch which we should like to describe in the grand-
est superlatives. Listening tests, reliability tests and laboratory
measurements prove it a superb instrument from every point of
view—it is certainly the finest Monarch yet!

An outstanding feature of this unit is its freedom from rumble
and wow. With a standard 33} r.p.m. Vinyl disc, rumble, at any
one frequency from [9 to 20,000 c.p.s., is below 0.3% on a re-
corded signal of 6.6 cm/sec. velocity. VWow is less than (9%,

Other notable features include: provision for manual play; four
speeds and neutral; a new resonance—free, die-cast aluminium
pickup that will accept most British and American cartridges—
and is also adjustable for stylus pressure.

Literature describing this outstanding new Monarch is available on
request. When writing please ask for U.A.8 Data Sheet.

Jury, 1956

S S G s — — — ——— — —— ——— — — — —— — S—— —

Four Speed Autochanger

BIRMINGHAM SOUND REPRODUCERS LTD., OLD HILL, STAFFS.
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(ADVERTISEMENT)

Tran5|stors

Many types of equivalent circuit have been put forward
in trying to replace the empirical methods of designing
transistor circuits by a system of mathematical calcula-
tions. If the attempt is made to represent transistor
performance completely in this way, the transistor
appears as a complex device with, among other things,
a frequency-dependent phase relationship between input
and output, and the proposed equivalent circuits become
correspondingly complicated. When, for example, the
circuit is to represent the transistor at frequencies com-
parable with the cut-off frequency at which (by definition)
the current amplification factor a is 3dB below its low
frequency value, it may be necessary to include delay
“lines or similar devices.

Fortunately the calculation of the performance of
junction transistors at audio frequencies and for small
signals can be very much simplified. The system des-
cribed here treats the transistor as a four-terminal ‘black
box’ from which are derived five characteristics or
‘parameters’. For grounded base operation they are:
(1) current gain a with output short-circuited to a.c.;
(2) input resistance r;; with the output open- cnrcuxted
to a.c.; (3) input resistance r;, with the output short-
cxrcuxted to a.c.; (4) output resistance r, with the input
open-circuited to a.c.; (5) output resistance r,,; with the
input short-circuited to a.c. Similar quantities are defined
for grounded emitter operation, and are primed to
distinguish them, thus a’, r'y, etc. (See figure).

These parameters show immediately the limits of the
input resistance and output resistance of the transistor.
Thus for a typical OC71 in grounded emitter operation
with a working point V., = —2V, I. = —3mA, the
input resistance lies between r’y, = 800Q (R, = 0)
and ry;; = 500@ (R, = o); similarly the output
resistance lies between r'y, = 21k@ (R, =0) and
r', = 13k@ (R = o). In practice either R, = 0 or
R, = o means that the load resistance is very small
or very large compared with the output resistance of the

WIRELESS WORLD
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gain of the transistor in circuit, and for the circuit input
resistance R, and output resistance R, The formulas
for grounded base
and grounded emitter
operationare identical
in form, but for
grounded emitter cir-
cuits the calculations
must always be made
with the dashed or
primed quantities a’
etc., and of course the
resultsarenumerically
different. All the for-
mulas consist of a
simple fixed term (de-
pendent on the tran-
sistor only) multiplied
by a term which varies
in a fairly simple man-
ner with the circuit
values.

The table shows the

conversion from the
T-network system of
I, I', Icand 1,y to this
Mullard system of
parameters, and also
gives the relationship
between grounded
emitter and grounded =3
base characteristics in
the Mullard system.
It can be seen that with grounded base r;; and r.
are independent of a, and r;, and r,,, decrease with
increasing a. For grounded emitter, r’;; is independent
of a’; r’y decreases almost proportionately with
increasing a’; r’;, increases with a’; and r’,,, decreases
with increasing a’.

GROUNDED EMITTER

OPEN- AND SHORT-CIRCUIT CONDITIONS
o—o
o—

!
fin —
o
o— ’
o (22
-0
o— '
[: «— Tout

CONDITIONS IN CIRCUIT

RIn —_— % :%
O !
ng «—— Rout

Note: These diagrams apply to a.c.
only. The necessary d.c.
supplies are not shown.

grans‘istor. AISQ Rs =0 Grounded Base Characteristics] Grounded Emitter Characs. Conversion Equalities
implies a.c. drive from Tm i o i a Tin Tout
a voltage source, and o @ —— S e =) B
- c c—TIm == 1 22
R, = o a current source. m = rei{l,, : t = retrh ) T o=n »
. Tin = I —a) rp r‘in = rp+re(l1+a rin = Ti a
The parameters give con- : E 'm r-cl_ Bl - 'Faz e in out
i 1 ree = I¢ r a3 = r 22 = -
vpment and comparatlvely 1ta’ 1+a’ P o
simple expressions for the arp Te a’'re
current,voltage, and power Tout = rcf T'— rout = 1+ r‘out = Tout a’t'n = arxn
ret+rb 14-a’ re+Tb

Reprints of this advertisement will not be available

(a—
[Mullard|

NS 1.8.D. DATA and PUBLICATIONS SECTION, MULLARD LTD., CENTURY HOUSE, SHAFTESBURY AVE., LONDON, W.C.2

mvMm 3538
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safeguard

CTWORTHY

7@1/ _ INDUS'TRIALVRANGE
NS Ve (& e
quivalent ’
J /0’” V Code Commercial Function Base
M”/ Type Code |
€058 6ALS Double Diode B7G
G[6516 - 6AMS Power Pentode B7G
M 6064 6AM6/8D3 High Slope R.F. Pentode B7G
” G/6066 6AT6 Double Diode Triode B7G
G/5749 6BA6 Vari Mu R.F. Pentode B7G
G/5750 6BE6 | Heptode Mixer B7G
Gj6059 6BR7 Low Noise A.F. Pentode B9A
G/6061 6BW6 Output Beam Tetrode B9A
G/6132 | 6CH6 | Video Output Pentode B9A
. ! G/6100 6C4 Triode Amplifier B7G
The speclal Trustworthy high quality valves have been G/6180 SNTGT Low Mu Double Triode Octal
designed to give maximum efficiency with reliability 6063 6X4 Fult Wave Rectifier B7G
juable i om ired N e 6065 9Ds Vari Mu R.F. Pentode B7G
T mc-UavAIUADIERINEE quIPIIEHEMICqUIIEEMED G PERAT G/6060 12AT7 | High Slope Double Triode B9A
for lengthy periods unattended. Primarily established 6067 12AU7 Low Mu Double Triode B9A
to meet Service requirements, the Trustworth e @ | il Bilo Levde ireds LA
i ; . 9 . e i G/6158 13D3 | Special Purpose Double Triode B9A
techniques, including shock and vibration tests, have G/6062 §763 V.H.F. Beam Tetrode B9A
been extended to include many commercial types. G/6157 R17 Half Wave Rectifier B9A
. G/6443 Ri8 Half Wave Rectifier B%A
The accompanying table shows the complete range of SETR AL Output Beam Tetrode Siel
Industrial '"* T ** valves, most of which are obtainable G/25L6GT 25L6GT Output Beam Tetrode Octal
with reasonable delivery. In many instances additional G/6042 25SN7GT | Low Mu Double Triode Octal
’ ’ S G/50CS 50CS5 | Output Beam Tetrode B7G
types can be made available for special applications. sl - - -
Notes: Type 6058 will be superseded eventualty by
Type 5726 (Short Bulb Version).

Srandard Telephones and Cables Limited

Regd. Office : Connaught House, 63, Aldwych, London, W.C.2

FOOTSCRAY - SIDCUP - KENT -+ FOOtscray 3333
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THE AGOS MIC 36

The ACOS MIC 36 crystal microphone performs
as well as it looks. It is omni-directional, highly
sensitive, and has a substantially flat response
from 30 to 7,000 cfs. It retails at £3.3.0 without
switch or £3.8.0 with one, and is widely chosen

for tape and disc work, P.A. and amateur radio.

ACOS devices are protected by patents, patent applications
and registered designs in Great Britain and abroad.

COSMOGORD LIMITED - ENFIELD « MIDDLESEX - Tel: ENField 4022
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BALANCED
PICTURE

“BELLING LEE” NOTES

Emley Moor

The following statement has been
issued by the Independent Tele-
vision Authority and is repro-
duced here with their permission:
¢ The transmissions of low power
test signals will begin next July
from the site of the Independent
Television Authority’s second
northern transmitter at Emley
Moor, Yorkshire. These low
power signals will be put out
from the mobile transmitter
which was originally designed,
built and operated by Belling &
Lee, Ltd., aerial manufacturers,
and which has now been acquired
by the Authority. This mobile
transmitter was used for pilot
test transmissions from the Lon-
don, Lichfield, and Winter Hill
sites, and it was found that in
most cases very little adjustment
to sets was subsequently neces-
sary when high power transmis-
sions began.

‘“ As on previous occasions, the
transmitter will operate at an
effective radiated power of 1
Kilowatt, and with an aerial
height of approximately 90ft.”

The transmitter is at present at | Very few receivers have sufficient latitude of I’H r}/

Enfield for the necessary modi- | contro] to enable the user to balance the B.B.C.
fications; it will lose its ldentl!:y d LTA. i i .
as G9AED, and presumably wiil | a8nd LT.A. pictures so that the viewer may

become known as the I.T.A. test | switch from one to the other without further
transmitter. ‘‘Belling-Lee” have adjustment

made full use of the many reports .
that have come in, and will still | The most satisfactory way to

take a very keen interest in its . 5 g =8
performance. achieve thxs is by the judicious
use of aerials and attenuators.

Shortly after the opening of the
Emley Moor test transmitter,
‘“ Belling-Lee” will conduct a
lecture tour of Leeds, Sheffield
and Hull, and members of the
trade will be invited. If readers
who feel that they qualify and

What viewers need—and what
you can give them—is a bal-
anced picture with the mini-
mum of adjustment. Always
specify and install ‘‘ Belling-

who have not received an invita- Lee” aerials and attenuators

tion care to write to us at En- . .
field, we will see if we can ac- | for complete satisfaction and
¢ - .
trouble-free service.

commodate them.
“Belling-Lee’’ supply aerials, attenuators, plugs
. : and sockets, diplexers and interference filters,
g}:fy fsogzﬁngtglﬁ II{ltl(si c%‘;;; all of which contribute towards an efficient

short title ““ Belling-Lee” is a installation.
e e “BELLING-LEE” AERIALS ARE
GUARANTEED & INSURED FOR 3 YEARS

the quotes were inserted.
BELLING ¢ LEE LTD|

GREAT CAMBRIDGE RD., ENFIELD, MIDDX
Tel

“ Belling-Lee **

Advertisement of
BELLING & LEE LTD.
Great Cambridge Rd., Enfield
Middx.

Written 30ta May, 1956

Enfield 3322 * Telegrams: Radiobel, Enfield

L
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There are |4 standard types in the. Parmeko ‘Saturn’ series
of transductors for operation at supply frequencies of 400~and
1600~ and some for 50~ They are used in overload protection
devices and servo-motor amplifiers, voltage and frequency
regulators and high speed sensitive relays, high power gain
amplifiers and D.C. amplifiers giving a linear output from 0 to
10 microamperes, and other industrial and Service equipment.
lllustrated leaflet 854-2 gives complete speclfications

PARMEKO LIMITED

PERCY ROAD, LEICESTER, ENGLAND
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THE EMI
COLLEGE or ELECTRONICS

Expansion into New Fields

The above name has now been adopted by the Attending Division of E.M.I. Institutes,
as a result of its rapid expansion in Electronic Engineering Education and Training.

The college has over 200 full-time students and apprentices as well as 60 graduate
engineers and physicists on part-time courses. . In addition to the courses noted below,
special courses are arranged for the E.M.I. Group and the customers of the Group.
Present activities and future plans include courses on Digital and Analogue Computers,
Process Control and Automation. Full-time public courses are as listed below.

fiticBullGnns, SCHOLARSHIP SCHEMES
ELECTRONIC ENGINEERING As a result of the success of the 4-YEAR
COURSE Scholarship Scheme over the past four

Intended for good Science sixth-formers who are . :
capable of training into future team leaders in years, scholarships are being awarded on the
scientific applications. Final qualifications are B.Sc. 3-YEAR COURSE as well this year.

and City and Guilds’ Full Technological Certificate ® LVYEAR COURSE: At least 18 EM.L

in Teleco.mmumcations E{xgineerlng. Tl}is course scholarships are offered for the 1956
i8 recognised by the Institute of Electrical Eng- .
course which commences on

ineers. The 1956 course commences on.October 2nd.
October 2nd.

® 3.YEAR COURSE: 2 scholarships are

3-Year Course: available on this course which

TELECOMMUNICATIONS commences on September 11th.
Ent.rance stan(?ard GCE Ordiflary level or Full details of courses and scholarships may be obtained on
equivalent. This course trains Assistant Develop- application.

ment Engineers to City and Guilds’ Full
Technological Certificate level. Oppor-
tunities for practical attachments to
E.M.I. Laboratories and Workshops are
provided. Next course commences on
September 11th.

1-Year Course:

Full-time day course in the Principles
and Practice of Radio and Television.
Mainly designed for the training of
Radio and Television Servicing Eng-
ineers. Enrolments for next course,
commencing September 1lth, now
being accepted.

(Controlled by E.M.I. Institutes Lid—
part of the world-wide E.M.I. Electronics Organisation)

THE E.M.l s COLLEGE OF ELECTRONICS 10 Pembridge Square, London, W.2.

1ASI-




72 WiReLBSS WORLD Jury, 1956

20A3 MINIATURE TETRODE THYRATRON

The 20A3 is a miniature indirectly heated tetrode thyratron
which can be used as a high speed relay. It has a high control
ratio, low grid/anode capacitance and passes a very low grid
current. Used in conjuction with a high resistance circuit, the
20A3 can be operated directly from a high-vacuum photo-cell.

RATING
Heater Voltage . .. 6.3 volts
Heater Current ... ... 0.6 amps.
Arc Voltage Drop ... 8 volts
Max. Forward Anode Voltage ... .. 650 volts
Maximum Peak Invoice Anode Voltage ... 1300 volts
Max. Shield Grid Voltage ... —100 volts
Max. Control Grid Voltage ... —100 volts
Max. Peak Cathode Current .. 500mA
Max. Average Cathode Current 100 mA
Control Grid Circuit Resistance 0.01-10.0 MQ
Control Ratio G1 oD 250+
. . G2 1000+

Base B7G MINIATURE

This valve is equivalent to the 2D21

LIST PRICE 15/=

NOTE.— All maximum ratings are absolute values, not design centres. Heater to
cathode voltage must never exceed 25 volts peak. The keater must be switched on for a
mlnimum‘ %lg :zconds before the anode voltage is applied.

22=0;

; Rgl=
t Vgi=0; Rgl=0; Rg2=0

DISWAN

M A Z D A
RADIO VALVES AND CATHODE RAY TUBES

THE EDISON SWAN ELECTRIC COMPANY LIMITED
155 Charing Cross Road, London, W.C.2
Telephone : Gerrard 8660 Member of the A.E.I. Group of Companies Telegrams : Ediswan, Westcent, London
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THE NEW WIDE RANGE

OSCILLOSGOPE TYPE WM5A (25m/cs)

Precision time,voltage a.c./d.c. measurements without arbitrary graticules or calibrating
waveforms.

Sweep delay or return sweep displayed as extra trace gives continuous time display.
Display expansion greater than 2500:1 on a given range.

Photo sweep and voltage reference trace with auto-blackout,

High brilliance fine focus EMITRON C.R.T. with full 10 cms. deflection.

Variable E.H.T. (1 to 10kV gives 10 to 1 display expansion with unmodified bandwidth.)
Add on sub-units give performance extension,

Additional stabilised supplies and waveforms for external use,

Voltage measurements — 100 mV to 500 V (25 %), unaffected by variations in supply,
C.R.T. or amplifier linearity, or degree of expansion,

Time measurements — 20 m,S to 100 mS (2z7%) direct from meter,

Fully descriptive literature available from

E.M.1I. ELECTRONICS LTD.

Instrument Division
HAYES - MIDDLESEX Telephone SOUthall 2468 (Ext. 655, 857 & 1013)

€530

R
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MARCONI LOW FREQUENGY CRYSTALS

IN THE RANGE 1.6-50 Ke/s

The illustration shows

a 1.6 and 3 Kcis Carrier
Oscillator Unit for
transmitting information

to a remote bearing
indicator as used in the
Marconi V.H.F. Direction
Finder Type AD200

Available in evacuated envelopes with B7G base or with
flexible leads for connection into the circuit

Among the many uses for this type
of crystal are the following : —

SPEECH INVERSION

Flexure mode crystals are suitable for a wide
variety of applications where an oscillator of
good stability and small size is essential. They

OSCILLATORS
. cover the frequency range 1.6 to 50 Kc/s with
CARRIER CHANNELLING a point of zero temperature coefficient in the
EQUIPMENT range 0°-40°C. The bar in XY flexure used

RANGE CALIBRATORS

TIMING APPLICATIONS ETC. the region of room temperature.

between 1.6 and 12.0 Kcfs has the great
advantage of a low temperature coefficient in

Lifeline of Communication

MARCONI

MARCONTI'S WIRELESS TELEGRAPH COMPANY LIMITED
CHELMSFORD, ESSEX. Telephone: CHELMSFORD 3221

CR4
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K
Specially designed for use in !
domestic Radio & Television |
receivers, these miniature rec- |
tifier stacks have an established
position with manufacturers to
whom reliability, small dimen-
sions and low costs are impor-
tant.

WireLess WoRrLD

TYPE RMO RM| RM2 RM3 RM4 *RMS
Maximum amblent temperature | 35°C 55°C | 35°C 55°C | 35°C S5°C | 35°C 55°C | 40°C 55°C | 40°C 55°C
Maximum output current (mean) | 30mA 15SmA [ 60mA 30mA | 100mA 60mA | 120mA S0mA | 250mA 125mA | 300mA 1S0mA
Maximum input voltage (r.m.s.) 12sv. - - 125V 125v 125V 250V 250V,
Maximum peak Inverse voltage 3s0v 3s50v Is0v 350v 700V 700V
Max. instantaneous peak current Unlimited Unlimited Unlimited Unlimited Unlimited Unlimited
Welght ... ... 0.82 oz. t oz, .40z 2oz 4.5 or. 4.75 oz.

® For use in voltage doubler clrcults the peak inverse and maximum Input voltages are halved, current output belng as for half wave operation.

) ) M 5y

@ Inslant starting—no warming-up period
@ Unlimited instantaneous overload

@ No limit to size of reservoir capacitor i

@ Simple mounting—no valve holder t i

@ Wwithstand overloads such as charging
current of de-formed electrolytic eapacitors

@ Low hcat dissipation
@ Practically indestructible Tn service
@ Simple wiring—twd connectors only

@ Small size . . . fow weight

@ Low cost

errr g =

v

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

RECTIFIER DIVISION:
Telephone : Harlow 26811

EDINBURGH WAY

HARLOW

Srandard Telephones and Cables Limired

ESSEX

Telegrams : SenTerCel, Harlow, Essex
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LEARN THE PRACTICAL WAY

|
— COURSES WITH EQUIPMENT

-
1

|

i

|

I

1

I With many courses we supply actual equip-
: ment thus combining theory and practice
| in the correct educational sequence.
: The equipment, specially prepared and
: designed, remains your property. Courses
|

|

1

1

1

1

|

|

|

|

|

|

|

|

|

|

|

include: Radio, Television, Electronics,
Draughtsmanship, Carpentry, Photography
and Commercial Art,

Amateur S.W. Radio,
Electricity, Languages,
Mechanics, etc.

Equipment supplied upon enrolment and
remains your property.

. — —— — —— o ——— — - ———

INSTITUTES

THE ONLY POSTAL COLLEGE WHICH
IS PART OF A WORLD-WIDE
INDUSTRIAL ORGANISATION

WIRELESS WORLD

through his chosen subject.

private and individual tuition.

THE ADVANTAGES OF E.M.I.

% The teaching methods are planned to meet
modern industrial requirements.

% We offer training in all subjects which provide
fucrative jobs or interesting hobbies.

Jury, 1956

POST THE COUPON TODAY
FOR OUR BROGCHURE ON THE
LATEST METHODS OF HOME

TRAINING FOR OVER

150 CAREERS AND HOBBIES

TRAINING

% The student is taken carefully and thoroughly

Y% A tutor is personally allotted by name to ensure

% Free advice covering all aspects of training is given
to students before and after enrolment with us.

PRIVATE AND INDIVIDUAL TUITION IN YOUR OWN HOME
Accountancy Customs & M.C.A. Licences Secretaryship
Advertising - ; hEtxclse Oht}ﬁcer Mechanié:alI I Shorthand&.T I
Aeronautical raughtsmanship ngineering yping
Engineering Motor Engineering  Sound Recording
Automobile Economlcs Photography Structural
— Engineering Electrlczlnglneerlng ';o'nc'i Licences Engineering
ankin "
Book-kgeeplnu Electronics Production TeIecommunlcatlons
Building Fashion Drawing Engineering Television
Busi Heating & Pubiic Speaking Time & Mot
= ; Ventilating Radar ‘ e & o
car 1anagemen Engineering  Radio & Television uay
peniry Industrial Servicing Jauing
g'hvei{“gs;rrvyice | i\dmlnistratlon Ea}ﬂ? Engtllneerlng aelltdi'"g
. ournalism efrigeration riting
Givil Engineering Languages Retail Shop Workshop Practice
Commercial Subjects  Marine Management  Works
Commercial Art & Engineering  Salesmanship Management
Drawing Mathematics Sanitation and many others.

Also courses for University Degrees, General Gertificate of Education, B.S¢.Eng., A.M.\.Mech.E.,
L..0.B., A.C.C.A.,, ACLS., AMBritIR.E, A.MLLA, City & Guilds Examinatlons, R.S.A
Certificates, etc,

Gourses from 15/- per month

POST THIS COUPON TODAY

Please send without obligation your FREE book.

E.M.l. INSTITUTES Dept. 127k,

Grove Park Road, London, W.d.

NAME

ADDRESS

SUBJECT(S) OF INTEREST

(We shall not worry you with personal visits)

1c38a
e e AR
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VOBTEXION TAPE RECORDER

Y The total hum and noise at 7% inches per
second 50-12,000 c.p.s. unweighted is
better than 50 dbs.
Y The meter fitted for reading signal level
will also read bias voltage to enable a level
response to be obtained under all circum-
stances. A control is provided for bias
adjustment to compensate low mains or
ageing valves.
v A lower bias lifts the treble response and
increases distortion. A high bias attenuates
the treble and reduces distortion. The
normal setting is inscribed for each instru-
ment.
Y The distortion of the recording amplifier
under recording conditions iIs too low to be
accurately measured and is negligible.
Y A heavy mu-meétal shielded microphone
transformer is built in for 15-30 ohms
balanced and screened line, and requires
only 7 micro-volts approximately to fully
load. This is equivalent to 20ft. from a
ribbon microphone and the cable may be
extended 440 yds. without appreciable loss.
% The .5 megohm input is fully loaded by
18 millivolts and is suitable for crystal
P.U.s, microphone or radio inputs.
The amplifier, speaker and case, with detachable lid, Y A power plug is provided for a radio feeder unit, etc.
measures 8Lin. x 224in. x 15%in. and weighs 30Ib. Variable bass and treble controls are fitted for control of
. the play back signal.
PRICE, complete with WEARITE TAPE v The power output is 3.5 watts heavily damped by negative
(D=l Gan00n0stecdIo0a0000009050000 0000500 £84 0 O feedback and an oval internal speaker is built in for monitor-
ing purposes.

% The play back amplifier may be used as a microphone or gramophone amplifier separately or whilst recording is belng made.
% The unit may be left running on record or play back, even with 1,750ft. reels, with the lid closed.

POWER SUPPLY UNIT to work from 12 volt Battery with an output of 230 volts, 120 watts,

50 cycles, within 1%. Suppressed for use with Tape Recorder. PRICE £18.

FOUR CHANNEL ELECTRONIC MIXER

Is almost essential for the professional or semi-
professional where a number of different items have
to be mixed on one tape recording.

It is recommended by a number of tape recorder
manufacturers for this purpose.

Any normal input impedance can be supplied to
order, balanced or unbalanced, the standard being
15-30 ohms balanced.

The normal output Is 0.5 volt on 20,000 chms or less,
but 600 ohms is available as an alternative.

The steel stove enamelled case is polished and fitted
with an engraved white panel suitable for making
temporary pencil notes,

An internal screened power pack and selenium
rectifier feed the five low nolse non-microphonic
valves.

Used in many hundreds of large public address
installations and recording studios throughout the
world.

Manufactured by
VORTEXION LIMITED, 257-263, The Broudway, Wimbledon, London, S.W.19

Telephones: LIBerty 2814 and 6242-3 Telegrams: “Vortexion, Wimble, London.”
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WESTON

panel instruments N

Both round and rectangular models of moving iron, moving coil,
A.C. rectifier and H.F. thermocouple types are offered. In the F
range of rectangular instruments, which have been intro- : v, A
duced to give the advantage of long, easily-read scales and to Rectangular panel instruments are available wit

: . : scale lengths of 2.5in., 8.2in., and 4.2in.
harmonize with rectangular panels. certain models are Thme;ﬁ" ”l£ oo of o imerease i Soaly
available with illuminated dials. Full particulars of types and Iengt(l; ofa%roz}'matel,g{ﬁ'(l)‘%hover ”;;"Z eengzzle;z;

i i round todels, for whic ey ca K
ranges available are to be found in leaflets S oo v e

List Nos. W.1 and W.2, copies of which are available on request. holes.

Larger instruments, both round and rectangular
and for switchboard or panel mounting are also
available. These have scale lengths of 6in. and
6}in. respectively.

Round models are housed in cases of 2in., 24in.,

SANGAMO WESTON LIMITED ot e el

Enfield, Middx - Tel: ENField 3434 (6 lines) & 1242 (6 lines) Grams: Sanwest, Enfield

i : Port Glasgow, Renfrewshire. Port Glasgow 41151
g:‘;:té;tsfalf;:mn,%HAnzgr;397l . Glasgow, Central 6208 . Manchester, Central 7904 . Newcastle-on-Tyne, Newcastle 26867
Leeds, Leeds 30867 .,  Liverpool, Central 0230 b Wolverhampton! Wolverhampton 21912 o Nottingham, Nottingham 42403
Bristol, Bristol 21781 . Southampton, Soton 23328 ., Brighton, Brighton 28497

When you buy

a tape recorder L GRUNDIG IS0 INSESE

your choice will be governed by i R

two factors— A.C. only, 105 - 115, 190 — 210,
210230, 230250 volts, 50
PRICE AND SPECIFICATION  cycles. Power Consumption:

approximately 90 watts maxi-

The best tape recorder won’t be cheap—  mum. Mains Fuses: 2 amps
but it will be good value for money. (for 105 —115 volts), 1 amf;:l(for
190250 volts). H.T. fuses:

Phe Grundig ‘Specialist’ TK.820/3-D is the 500 m/A Surge Resisting, 120 m/A Surge Resisting. Valve line-up;

H EF 86, ECC 81, EL 84, EL 42, EM 71 + 2 metal rectifiers. Mains
best value for SORUSIIONCY- Its presentation, tappin’g panel and fuses ’ins-tantz’meously available. Two tape speeds

its versatility, its performance, its push-button ~ —5; insfsec and 7% ins/sec: speed change instantaneous by elec-

track changeover, makes it the only possible trical means —heavy duty dual speed split phase inductien motor:
. . recording time (with 1,200 feet recording tape) 2 x 30 minutes at 73
choice for so many people. Provided the ins/sec—2 x 60 minutes at 3% ins/sec: half track recording, track

machine has the facilities, appearance and ease  change without spool reversal: track changeover by press button

3 2 approximately 2 seconds. Trackbutton remains down to indicate
of control you demand’ it remains to check which track was played last: frequency range 50 — 9,000 cycles at 31

whether or not its specification will stand up  ins/sec, 40 - 14,000 at 73 ins/sec: noise is down at least 40 dBs and
to your requircments. wow and flutter less than 0.3% at 7% insfsec, less than 0.5% at 32

| , . ins/sec.
Here is the conmp lete technical sp ,eaﬁfa,' Automatic stop foil at end of spools: fast forward and fast rewind
lion of the TK.820/ 3-D. Read it criti- time approximately two minutes per full spool. Illuminated
cally—and write to us lf thereis anything precision place indicator: recording level meter by ‘magic eye’, tone

olia Tl libie 1o/b control for treblé or bass emphasis.
S€ YOU WouLa i1re 10 Rnow. Loudspeakers: eHiptical high-flux permanent magnet moving coil

+ two 2} inch tweeters. Special four-position speaker control.
m Makers of the finest tape Connections for low impedance extension speaker and high im-
recorders in the world. pedance external amplifier remote controls, earphones. Microphone,

diode and radio input sockets.
GRUNDIG (Great Britain) LTD., Dept. WW, Overall dimensions: 17 inches x 174 inches x 94 inches. Weight
Grundig House, 39/41 New Oxford St., London, W:C.1 approximately 48 Ib.
Telephone: COVent Garden 2995

Retail Price 98 gns.
(Electronics Division, Gas Purification & Chemical Co. Ltd.)

GD273
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OLYMPIC HONOUR FOR BRITAIN _

We are proud to announce that our TL/12 amplifiers have been chosen for use
in connection with the 1956 Olympic Games to be held in Australia.

1t was in 1945 that H. J. Leak revolutionised the performance standards for audio amplifiers by designing the original
“ Point One ” series, and we became the first firm in the world to market amplifiers having a total distortion content of
0.1 of 1%. ‘This claim was received with incredulity, but it was subsequently confirmed by the National Physical
Laboratory and since then hundreds of TL/12 amplifiers have been used by the B.B.C., and Commonwealth and forelgn
broadcasting authorities, and thousands have been used by recording studios, leading musicians and music-lovers
throughout the world. We were the only British exhibitor at the world’s first Audio Fair which was held in New York
in 1949 and the volume of our exports to the United States of America has grown steadily since then.

Further development work resulted in our producing, at a much lower price but with the same high performance standards,
the TL/10 amplifier. The TL/10 amplifier and “ Point One * pre-amplifier received such an excellent reception when
they were first exhibited at the Audio Fair in New York in October, 1953, that we received an initial order for 1,000 sets.
Since then several thousand sets have been sold throughout the world. The output of the TL/10 is ample for high-
fidelity home music systems, and the quality of reproduction obtained is equal in every respect to that of the TL/12.
We always use the TL/10 amplifier and “ Point One " pre-amplifier for our public demonstrations of high-fidelity
The TL./10 amplifier, when used with the best available complementary
Even when

reproduction of gramophone records and radio.

equipment, gives to the music-lover a quality of reproduction unsurpassed by any equipment at any price.
the complementary equipment falls below that of the best obtainable,
the use of these amplifiers will enable one to obtain very marked
improvements in reproduction.

LIEAIK

HIGH FIDELITY
EQUIPMENT

LT T T e T T T

S

£17.10. 0.
PRE-AMPLIFIER, £10. 0. 0.

LEAK TL/10 AMPLIFIER,
& 'POINT ONE’

POWER
AMPLIFIER
Circuitry

A triple loopleedback circuit based on thef amous TL/I2.
The output transformer is the same size as in the TL/12,
Maximum power output: 10 watts,

Frequency Response: + | db 20 c/s to 20,000 ¢/s.
Harmonic Distortion: 0.1%, 1,000 ¢/s, 7.5 watts output.
Feedback Magnitude: 26 db, main loop.

Damping Factor: 25.

“POINT ONE ” PRE-AMPLIFIER

The handsome gold escutcheon plate Y% Hum

contributes to the elegant appearance. Negligible, due to the use of recently

and blends with all woods. developed valves and special techniques.
. Y% Input selector

% Pickup . Radio, tape, reocrds: any and all records

The pre-amplifier will operate from any :

| r can be accurately equalised.
pickup generally available in the world.

Hum: —80 db referred to [0 watts.

Loudspeaker Impedances: |6 ohms, 8 ohms, and 4 ohms.

OTHER LEAK PRODUCTS

Trough-Line FM tuner unit
with built-in power supply £25 0

that can be obtained.

Op.t £10 10 0

Those seeking to obtain the highest quality of gramo-
phone and radio reproduction are invited to ask their
.dealer for a demonstration of Leak products which,
with their tradition of excellence, represent the best

A continuously variable input attenuator
at the rear of the pre-amplifier permits
the instantaneous use of crystal, moving-
iron and moving-coil pickups.

Treble
ontinuously variable, <+ 9 dbto - 15db
at 10,000 cfs.
Bass
Continluously variable + 12dbto — 13db

Varislope Il pre-amplifier ... £16 16 0 % Radio at 40 cfs.

TL/12 power amplifier ... £28 7 0 The radio input sockets at the rear permit Yolume Control and Switch
TL/25A power amplifier £4 7 0 the connection of the LEAK V.S. tuner The switch controls the power supply
P ply N unit. Aninputattenuatoris fitted. H.T. to the TL/I0 power amplifiers.

Leak dynamic pickup:— and filament supplies are available from J Tape Recording Jacks
ggooo s o £215 0 pt £1 3 1 the pre-amplifier. An exclusive if;a:’ure. Ren?ily accessible
with diai d stylus £515 0 pt. £2 8 4 . . jacks are provided on the front panelfor
-I;:::::wi::‘ dial::‘:l:‘d sslylus £515 0 ll;t £2 8 4 v Distortion instantaneous use with Tape Recorders
Y " Of the order of 0.1%. which have built-in (low level) amplifiers.
Mu-metal cased transformer £115 0

ELECTROSTATIC LOUDSPEAKERS

Reprints of “The Gramophone’' article (May, 1955) by H. J. Leak, summarising
his work and findings on Electrostatic and Dynamic Loudspeakers, are available

on request, free of charge.

Y Write for leaflee W Y

H. J. LEAK & CO. LTD., BRUNEL ROAD, WESTWAY FACTORY ESTATE, ACTON, W.3

Phone : SHEpherds Bush 1173/4/5

Telegrams : Sinusoidal, Ealux, London

Cables : Sinusoidal, London
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OVERCURRENT
RELAY

Beautifully made by the famous American
Westinghouse Company. These are the
surface through panel type with clear
Pyrex glass covers. They have coils for
remote push button resetting.

Type A-—calibrated for currents between
.1 and .4 amps.

Type B—calibrated for currents between
.5 and 2 amps.

Price, unused and perfect, £3/17 6 each.

MINI-RADIO
Uses high-efficiency ecolls—covers
and medium wavebands and fits into the
neat white or brown bakelite cabinet—

long

limited quantity only. All the parte,
including cabinet, valves, in fact, every.
thing, £4/10/-, plus 3/6 post. Construec-
tional data free with the parts, or avail-
able separately, 1/6.

W RELESS WORLD

Jury, 1956

THE

BATTERY
PORTABLE

@ Low consumption valves.

@ Superhet circuit with A.V.C.

@ Ready built and aligned chassis if required.

@ Beautiful two-tone cabinet.

@ Guaranteed results on long and medium waves
anywhere,

All parts, including speaker and cabinet, are available
separately or if all ordered together the price is £7/15/-
complete, Post & insurance 3/6d. Ready built chassis 30/-
extra. Instruction booklet free with parts or available
separately price 1/6.

&
EX-ROYAL NAVY
SOUND POWERED

TELEPHONE

These require no batteries, and will go for
long periods without attention. Complete
with gemerator and sounder which givea
a high pitched note, easily heard above
any other noise. Also fitted with an
indloator lamp which in quiet situations
can be used instead of the sounder, or
where several telephones are used to-
gether will indicate which one is being
called. 8ize 73in. x %in. x 7in,, wall
mounting, deeigned for shipa’ use but
equally sufitable for home, office, ware-
house, factory, garage, etc. Price 57/6
each, plus 4/8 carriage.

Bomewhat soiled due to storage but
meochanically O.K. Price 2/8, plus 9d.
post. Few new and unused at 5/- each.
Booklet giving some circuits price 1/-
post free,

MAINLY
VACUUM RELAY

American
made type
No. C61610, this is a
relay completely sealed
in a glass envelope. It
will close in a strong
magnetic field or by a
coilg placed close to or
round one of its arms.
Price 49/6. Operating
coils 25/~ each.
WESTING-
HOUSE
(U.S.A.)
METERS
All flush mount-

ing type, outside
diameter of face

Stin.
s 25/

0-500 v, D.C
0-1,5 kV D.C. external mul-
tiplier .......c000nias
0-22 kV D.C, external mul-
tiplier........
0-15 v. A.C. moving iron. .
OSRTMA, L. e e 385 00
0-50 mA. ...
0-100 mA.
0-150 mA.
0-250mA ....
0-500 mA. ..

Solenoid op-
erated—com-
pletel en-
closed in cast-
iron case, con-
tacts rated at
7.5 amps D.C.
~—suitable for )
up to 30 amps. ¥

AC. — coil
volts 24 D.C. price

8/- each.

FOR EXPERIMENTS AND INDUSTRIAL USERS

NAVY MODEL TCK-7

Seen at Eastbourne by appointment

We have a few only American transmitters
still in original packing cases. Designed for
the Navy, these are really beautifully made
and most impressive, standing 5ft. high by
2ft. wide and finished in instrument
crackle. All meters and controls are on the
front panel. The transmitter tunes over
the range of 2 megacycles to 18 megacycles
and it is designed for high speed precision
communication without dpreliminary calling.
Frequency control and stability is par-
ticularly good, being better than .005%
under the worst conditions. Power out-
put is 400 watts on C.W. and 100 watts on
phone. Tuning is very simple—a unit
control mechanism--gives a direct reading
in frequency.

Complete with valves and instruction
manual. Price £95, ex works.

NOTE.—The transmitter will work off A.C. or D.C. with the
appropriate power unit. Power units are not available at present.

UNITS FOR CONTROLLED AUTOMATIC ROTATION

‘We have brand new, still in original uanopened
packing cases as shipped from America two
items of equipment which form part of the
radar system RC84. These two units work
together to form a Tower rotating device
with remote control.

Item 1, known as Tower 244, is in fact the
geared driving motor which rotates the mast.
This is quits a heavy construction and would
rotate : heavy scanner, refiector, Beam array.
ete., etc,

Item 2, known as Indicator 1-221-A 8 the
remote controller which enables the azimuth
position of Tower 24A to be controlled from a
remote point. Conversely, it enables the
azimuth position of the tower to be known at any time, Both the Tower and the Indi-
cator contain selsyn transmitter/receivers and it js these that provide the impulses
which cause the aeriai to rotate backwards or forwards, The equipment intended for 117
volt A.C. mains but will operate from our maina if connected through step down trans-
former of 1 K.W. rating.

Prices 1-221-A £25 plus carriage. TR24A £35 plus carriage.
8pecial discount of £5 tor cash with order or C,0.D. if both units purchased together.

|

TOWARDS
AUTOMATION

Rotary switch—Ministry Ref.
No. AP57579, this is a motor
driven switch, the driving motor
being a synchronous type for
working on 110 volts 50 cycles.

e two switches have 20 po-
sitions each and are enclosed by a
Perspex fronted lid. Separately
operated relays /;l)toviding inter-

locks. Price £4/17/6 each,
—’:—;,—:‘T
RACKING
EQUIP-
MENT
STANDARD
OPEN RACK

6ft. high and 19in,
wide, heavy steel
construction.
Holes drilled and
tapped at the
standardized spa-
cings. Price
£3/15/-, plus
carriage.

MICA PANELS

Pure mica panels size 2in. X 3in.,
3/= per dozen.
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RAMOPHONE AUTO-CHANGER
Latest types by all famous makers are
invariably in stock at competitive prices.
B.S.B., Monarch, Garrapd, etc. Latest
modela from £7/15/0, plus 5/- carriage
and insurance.

THIS IS ON OFFER AT APPROX.
HALF COST TO MAKE

An impressive costly looking cabinet
originally designed for T.V. but simple
modification makes the cabinet suitable
far radtogram, amplifie, tape recorder, or
reflex speaker—size 23in. wide, 22in.
deep and 37}in. high. Limited quantity
at £8 15/ each, carriage 12/6.

E.H.T. GENERATOR

This is & made-up unit, power consump-
tion (6.8 volt 8 amp. filament and approx.
59 mA. H.T.). Contains three BVA valves.
Output from 6 kV to 9 kV rectified with
norma! H.T. rail input but somewhat
higher outputs can be obtained with
higher H.T. ;u‘gply. Dimensions are
ngﬂ/xﬂn. ce 69/8, post, packing,
etol, 5/~

P>

MULLARD AMPLIFIER ‘510"
A High Quality Amplifier designed by
Mullard engineers. Robust high fidelity
with a power output exceeding 10 watts
and a harmonio distartion less than .4%
at 10 watts. Its frequency response is
extremely wide and level being almost
fat from 10 to 20,000 C.P.8.—hree
controls are provided and the whole
unit is very suitable for use with the
Collaro 8tudio and most other good pick-
ups. ‘The price of the unit completely
made up and ready to work 1s /10f-,
plus 10/- carriage and imsurance. Alterna-
tively, if you wish to make up the wmt
yourself we shall be glad to supply the
components separately. Send for the
Mullard amplifier shopping list.

AM/FM RADIOGRAM CHASSIS

This is a 7-valve A.C.
mains operated receiver,
An exceptional performer on
long, medjum, and short A.M.
bands and on the new V.H.F. band.
It is an ideal unit for a quality radio-
gramy . .
Special features include magic eye tuning indicator, extra long scale
and pointer travel—latest circuitry employing full A.V.C. feed-
back, etc., etc.

Undoubtedly one of the finest AM/FM chassis available today.
Chassis size 17}in. X 64in. x 7}in. Price £23/17/6, carriage, packing,
and Insurance 20/- extra.

RECORD PLAYER FOR £4/10/-.
3-SPEED INDUCTION MOTOR
3-speed motor with metal turn-
table and rubber mat. Latest
rim drive with speed selection

by knob at the side.

HI-FI PICK-UP
Using famous Cosmocord Hi-G turnover crystal. Separate sapphire
for each speed. Neat bakelite case with simple adjuster for weight
compensation.,

SPECIAL SNIP OFFER THIS MONTH
The two units for £4/10/-, or 30/- deposit and four payments of 18/=,
post and insurance, 5/-. Or fitted upon base, as illustrated,
£5/10/-, plus 7/6 post and insurance.

14" T.V. CABINET

14in, T.V. cabinet of the latest.styling
made for one of our most famous firms—
beautifully veneered and polished—
limited quantity—19/6 each. Carriage
and packing 3/6 extra.

The *“ESTRONIC*
BAND Ill CONVERTER

To-day’s best value in Band III
converters suitable for your T.V.
or money refunded. ~Complete
ready to operate, 59/6 non mains
(;7685/- mains, post and insurance,

HALF-PRICE OFFER
BEETHOVEN GHASSIS

Bxtremely well built on chassis
size approx. 9% X 74 x 8%, using only
first-class components, fully aligned
and tested, 110-240 wvolt A.C.
mains operation, Three wave bands
covering medium and two shorts.
Complete with five valves, fre-
quency changer, double diode
triode, pentode output and full wave
rectifier.  Special cash-with-order
price this month, £5/19/6, carriage
and insurance 7/6. Polished cabi-
net, 49/6.

NEW CIRCUIT

OCCASIONAL 58—we have evolved r new
T.R.F, gircuit and have had really good
results, equal in fact to many superhets.
You really should try thia efrcuit. All parts
ineluding valves (6K7, 6J7, 6F6, and 6X5)
and Bakelite casc with back cost only
£5/10/-, plus 2/8 post and !nsurance.
Data iucluded with the parts is also available
separately, price 2/-.

PLEASE INELUDE POSTAGE ‘WHEN . ORDERING

RII55 YOURS FOR f£2

The R1155 is considered to be one of the
finest communication receivers available
to-day. Ita frequency ramge is 75 kefs.
to 18 Mec/s. It is complete with 10 valves
and is fitted in a black metal case. Made
for the R.A.F. so obviously a robust
receiver which will give years of service.
Completely overhaunled and guaranteed in
perfect working order. Price £9/19/8 or
5 payments of £2 each. Carriage and
Transit case 15/- extra. Mains Power
Pack, with built-in speaker, £5/10/-,
or in polished cabinet, £6/15/-.

OFFICE TELEPHONES

New G.P.O. telephene scts with intern: 1
bell and push button switch easlly con-
nected tegether to form office intercom,
Price £2/10/- each. Post, etc., 2/6.

TRANSFORMER SNIP

FuIIP(I::l';EZed— :—‘lﬁ“!‘w‘ﬂ:

standard 200-250
v. primary 280-0-
280 at 80 mA.,
6.3 v. at 3 amp.,
5 v. at 2 amp.

iah:b

i

|

FINE TUNERS

Ceramic trimmers all with 2in, epindle
of fair length, 5, 10, 15, 30, P.F. at 2/3
each or 24/- per dozen.

CIRCUIT DETAILS

Diagrams and other information extracted
irom official manuals, Ail 1/6 per copy.
123 for 15/-.

American Service R.109

Bheets 78 recelver
A.1134 76 receiver
BC.348 R28/ARCH
BC.312 R1116/A
R.103A RA-1B
B.C.342 ARSSD
RA-1B AN/APA-,
R-208 78
R-1155 76
R-1124A R.T.18
R-1132A/R-148) CAY-46-AAM-
B-1147 RADAR
R-1224A A8B.-3
R-1082 Indicator 624
R-1355 Indioator A.8.B.
B.C.1206-A/B Indicator 62
B-455-A (or -B) Indicator 6K
B-454-A (or -B) R.F. unit 24
B-453-A (or -B) R.F. unit 26

Transmitter T1154/ R.F. unit 25
DJ.N. RF 7

.D.J.N. F.
Fiity-eight walkie- Wireless sst No. 19
talkie Demobbed valves
| Frequency metes .
B.C. 221

ELECTRONIC PRECISION EQUIPMENT LTD.

249 Kilburn High Road,
Kilburn.
Phone: MAI 4921
Half-day Thursday

42-46, Windmill Hill, Ruislip

152-153 Fleet St.,, E.C4.

iddlesex.
A Phone: FLEET 2833
Phone: RUISLIP 5780 Half-day Saturday

Half-day Wednesday

29 Stroud Green Road, Finsbury
Park, N4,
Phone’ ARCHWAY 1049
Half-day Thursday.

Post orders should be addressed to E.P.E. LTD., M.O. Dept. 2, 123, TERMINUS ROAD, EASTBOURNE.
All enquiries to Eastbourne address and please enclose S.A.B., terms are cash with order.
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This form of construction,

although not new, has not been

applied in the field of magnetic recording in
so complete a form, as the new units now available.

Frequency Response 50-10,000 cycles +-2dB
40-12,000 cyclkes 4-4dB

Signaltonofseratio 50dB

Playback amplifier 100 mV (Peak)

oubput level

Onitput impedance 10,000 ohms
(Unbalanced)

Record, an;pliﬁer 10 mV (For max.

input Jeve Modulation)

Input impedance 500,000 ohms
(Unbalanced)

Record Level By Valve Voltmeter

PlaybackOutput 3 watts into 15 chms.

Power Reguirements 6.3 volts at 2.3A. for
Hcaters. H.T. 300V. at

Jury, 1956

Recording
and
Playback
Units in
“BRICK”
form

The “Brick” measures 131" x 61" x 3" and is a complete unit housing
separate record and playback amplifiers, valve voltmeter record level
circuit, bias oscillator and all necessary switching; during playback

the record amplifier is switched as a power amplifier and will deliver
an output of 3 watts into 15 ohms for connection to a suitable speaker.

The units are available in “split” form, e.g. two playback pre-amplifiers
may be used for the playback of stereosonic tape records from a stacked head.

m/A.
Other inpus and n;;w impedances can be 0T _fll information on the Reflectograph Range write to the Manufacturers
arranged fo special order.
e RUDMAN DARLINGTON (ELECTRONICS) LTD
Wednesfield, Staffs. Te/: Wolverhampton 31704
JW.Ad 3922

SPPARK OF CENIYS!

I.C.S. training supplies the spark you need
to further your career. The Courses 1.C.S.
offer are practical and up-to-date, they
recognisc the present emphasis on Frequency
Modulation, and they can help you attain
one of the many well-paid posts that exist
today in the radio world. Prepare yourself
now, at home and in your own time, with the
expert help of I.C.S. tutors.

The cost of an I.C.S. Course is moderate and
includes all books.

Amon; the 1.C.S. Courses available are:

¢ FREQUENCY MODULATION
ENGINEERING

T/V ENGINEERING

RADIO SERVICING

RADIO ENGINEERING
RADAR ENGINEERING

Basic Electronics ®
Electronic Engineering.

Industrial Elec.ronics

Complete the coupon below and pos. it to us for further details of the
Cz’unrgeewehich interests you. Write to: Dept. 223E 1.C.S., 71 Kingsway, W.C.2

| INTERNATIONAL CORRESPONDENCE SCHOOLS |

Dept. 223E, International Buildings, Kingsway, London, W.C.2, |

| Please send FREE book 0N  ..ccoiiiemvinuunnuieaiinessenssasnssonssnnes Age......... ]
l NEITE | tonmoot . o onotecon. oo i0oeote 00000 a00000000000000 Occupation........... ... |
' (Block letters please) I
I LN 75 o L a0 m 0 3900000m0 000 ORCO0a00A0EO0A0R00CAG .0 00C0E09E0R00E09R0nC0CD |
I ................................................... Reduced terms for H.M. Forces |

INTERNATION CORRESPONDENCE SCHOOLS

The above shows one of the two units which comprise our new Portable

Professional Tape Recording Equipment Type 8/WB/!.
salient features should be noted:—

% Tape speeds of 15 and 7{ i.p.s. or 74 and 3} i.p.s.; performance
at all these speeds to Master Tape standards.

+ Monitoring from tape or ingoing signal—instantaneous
comparison.

% B.B.C.-type meter and circuit gives positive indication of
audio level, also bias and erase voltages.

% Tape inching contro! for easy editing.
% Optional built-in 4-channel microphone mixer,

% Complete equipment, including monitor amplifier, sell
contained in two portable cases,

The following

Write or telephone for full details, or demonstration (by appointment only
please) to:

ARIEL SOUND LTD

57, Lancaster Mews, LONDON, W.2.

Tel. PADington 5092
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BOASTING?
NO!

But we are still getting appreciative letters about

our 12" LOUDSPEAKER UNIT

Ever since the London Audio Fair, where it was

12 inch received with enthusiasm, our new 12’ LOUD-

LOUDSPEAKER SPEAKER UNIT has won for us a stream of com-

NIT plimentary and entirely unsolicited testimonials.

U Can we send you full details of this new high fidelity

Type | 255 / |5 speaker unit which—although specially developed

_ _ for use with quality amplifiers—costs only £9. At the

CiflcsemitiEme AUy same time we can send you details of Amplifiers used.
coverage from 20 to 15,000
.p.S. ith onal

e GRAMPIAN REPRODUCERS LTD.
performance over the useful

audio range. 17, HANWORTH TRADING ESTATE - FELTHAM - MIDDLESEX

Tﬁw |
M REPLACEMENTSIT 1925

OFFER ALL TV COMPONENTS FROM ONE SOURCE | ‘
EASY TERMS

Same day despatch on all items ordered before 3 p.m.
L E A QUAL/ITY
EQUIPMENT

From stock
Line Output Transformers for over 2,500 models.
All Television Type Rectifiers.

Brimistors, Thermistors, Frame and Llne Oscillator
Transformers.
Frame Output Transformers.
E.R.4. RECTIFIER
Exact replacement for the R.M.4. 3#In. fixing
centres.
Nominal current rating 270 mfa., 19/~ plus
{6 p.p.
!mmediate delivery of Spencer-West Type 54
Patternings Removal Unit 25/-, I/6d. p.p.

for the Connoidsetrr

If you want the Finest Quality Reproduction together
with Workmanship of the Highest Order your choice
must be LEAK.
AS USED BY BROADCASTING CORPORATIONS
THROUGHOUT THE WORLD.

PLESSEY RANGE of LOPT’S »
CcP 73833/2.. Line output transformers complete LEAK < TL/IO; ” AN.D “POINT ONE” PRE-
xi:h wn(d'tzl-g ar;gsgr)\earift_y co_lv_m't‘rlo;.ss;z gsz? in AMPLIFIER. Cash Price £28/7/-, or sent for £4/10/-
rgos: in, b ant , Redfer j =
i . '952)'9 T e Ly l;lsr: fDGPOSIt and |8 monthly payments of 30/-, carr. and crate
297:3:“ (12in. 1952), S.R.M. (12in. 1952), ree.
NURAY Mk, Il. A Heater-Booster and lso- LEAK DYNAMIC PICK-UP
lator Unit that just plugs in. Gives low emission A
C.R.T.anew ray, Remedy for tubes with cathode Complete with two detachable diamond heads and trans-
;;néter sho'it—For 4 and 2 volt tubes. Price former. Cash Price £21/19/9 or sent for £4 Deposit
16, p-p 2/-. and 10 monthly payments of 40/-. Post and packing paid.
: Terms of business: C.W.0., C.0.D. or Pro-Forma. Delivery of all the above is from stock. We can also supply
o Please add postage and packing (1/6 up to 10/-, the LEAK F.M. TUNER. Wharfedale, Goodmans and
ot L 2 A LA N 3 Tannoy loudspeakers, etc., Connoisseur Variable 3-speed
REPLACEMENTS Motors and all other Quality Equipment on EASY TERMS.

nts. ion return of post.
134.136 LEWISHAM WAY, NEW CROSS, S.E.14 Please send us your requirements. Quotation by fb

Tel.: TiDeway 3696/2330 Grams: Flibak, London, s.E14. | The L *R*SUPPLY COMPANY, LTD.

BALCOMBE (Tel, 254) SUSSEX.
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—V.H.F. RADIO TELEPHONE
MOBILE and FIXED STATION EQUIPMENT

MOBILE

IS watts output
(ttustrated)

Models K.W. 05, [06, 107.

5 watts output
Model K.W. L10.

K.W. ELECTRONICS LTD.

136 BIRCHWOOD ROAD, WILMINGTON, DARTFORD, KENT—

FIXED STATION

25 watts output
Models K.W. 100,

S watts output
Model K.W. 112,

Jury, 1956

101, 102.

Manufacturers to H.M. Govt. Depts, and leading Corntractors

L.

POST OFFICE TYPE
3,000 and 600 relays
to specification

120,000 ohms/volts)

Resistance:
0—10,000 ohms
0—1 megohm

AC/DC DC
@ Specialists in tropical and Services jungle finlsh :’: ;2 I%‘(')"e"‘
ua
® GUARANTEED TO FULL A.L.D. & |.E.M.E. STANDARDS S m' m
PROMPT DELIVERIES, PROTOTYPES 7 TO 10 DAYS 500 100 ma

PRICE:
£11 10s. 0d.

with test leads

BRITISH PHYSI§Al LABORATORIES
E.SIMMONDS LTD. QB

$ BYRON ROAD, HARAOW. MIDD X. RADLETT, HERTS. ‘Tel: RADLETT 5674/5/6
Telephone - Harrow 2524 — 0315 London Stockist: M.R. SUPPLIES LTD., 68, New Oxford St., W.C.!

TmEPT0
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ACOUSTICAL RESISTANCE UNITS

m

The essential component in a new system of loudspeaker loading, the
Acoustical Resistance Unit enables the full performance of a loud-
speaker to be realized in an enclosure only two-thirds the volume of a
conventional reflex cabinet. Air loading of the cone is fully maintained

down to zero frequency.

. . - another contribution
to higher fidelity by

. . GOODMANS INDUSTRIES, LTD.
Write now for I{ull details of the A.R.U. and Goodmans AXIOM WORKS, WEMBLEY, MIDDX.

Range of High Fidelity Loudspeakers and Enclosure designs. Telephone: WEMbley 1200
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Radio Interference
Suppression

By G. L. Stephens, AM.LLE.E. This practical handbook is a guide
to the various methods of suppressing electrical interference with
radio and television reception. The author, an engineer with
extensive experience in this field, describes in detail the origins of
interference and the whole theory of suppression technique. He

then gives many practical applications. Typical jnterfering appliances
discussed include engine ignition systems, switches, thermostats and
contactors, electric motors and generators, rotary converters, lifts,
neon signs, fluorescent and other types of discharge lighting, trams,
trolleybuses and electric trains, radio-frequency heating apparatus,
welding apparatus, oil-fired boilers, television receivers, spectrographic
equipment and valve rectifiers. The book has been written for all
who have to deal with suppression, from design engineers who must
ensure that new equipment will be interference-free, to service

engineers in the field who must cope with specific cases of interference.

As applied to Radio and Television reception.

10s. 6d. net. postage 1s. 1d.

Available from all booksellers, or direct from

Iliffe & Sons Ltd., Dorset House, Stamford St., London, S.E.1.
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Radiogral
CAT. NO. UNIT/A35

3 vﬁnvebands.
CAT. NO. UNIT/AFM47

UNIT, 15 GN3.

Chassis as type CR/A described elsewhere. 5-valve Superhet. 29% Gns

!
Chassls as type CR/AFM47 deacribed elsewhers, 7-valve 31? Gns-
Superhet with F.M./VHF Baod.
Both units are fitted with latest BSR FOUR-speed Auto Changer.
Packiug and carriage 20/-.

HIGH QUALITY BUREAU-TYPE CABINET TO SUIT EITHER

WIRELESS WORLD

RADIOGRAM
DROP-IN
UNITS

These are fully guaranteed
Radiograms  consisting of
Receiver Chassis, Auto Record
Changer and matching loud-
speaker mounted on a light-
weight frame with polished

top panel. Needs only fixing Inside suitable cabinet to become high quality
m. Offered in two different models.

panel on right hand slde approx. 13in. x 104in.
on right hand eide approx. 13}in.x 13in.
located inside the cablnet, above gram motor.
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FULLY GUARANTEED

CABINET

CAT. No. CAB/02

A well-designed Bureau-type
cabinet In s medium size.
Veneered In a highly figured
Walnut. Outside dimensions,
length 293in., depth 16in.
height 32in. Sloping control
Removable baseboard
Large record compartment

case oNLY 12 Gns.

Packing and carriage 20/-.

ALL FULLY GUARANTEED. GENEROUS EXTENDED CREDIT TERMS ON ORDERS EXCEEDING £15.

*RADIO & RADIOGRAM CHASSIS

Superhet. Chassis of Latest Design and Techniqua
General Specifications applicable to all models.

Mains: A.C. 200/250 volts 50 cycles only.

Dlal Snitubly lit multi-coloured glass dia) of the horizontal
'l‘nnln! Drive: Slow motion by means of glass-cored Nylon

oo
AY.0: Ful provision of Automatle Volume Control

*PORTABLE TAPE RECORDER

CAT NO. TR/A
A juperb High-Fidelity Instrument incorporating the latest
TRUVOX Tape Deck. In a beautifully filted moroccan
grained carrying case, this Tape Recorder ia the very finest
of 1ts class, regardless of price.
TAPE DECK: TRUVOX model TR7U. Twin track with
B.8.8. sense of recording. Two speeda, 7}in. (one hour
for 1,2001t. reel), and 3iin. (2 hours for 1,200ft. reel). Full
press-butbon control. Faet forward and rewind. Kiectro-

* Negative feed-back from output Iy.
Sockets: Sockets provided lor Aerial, Earth, Gram. Pick-up

an Bpeaker. 't provlded to Gram.
Motor eontrolled by Cbauh On/Oft switch.
1 All 1§ hdve an tl lly high

Q value.

Aundio Section: The Audio Section is designed for first rate
reprodnction on Radio and Gramophone. The tone con-
trols have been given an extra wide smnge to embraee alt
types of recordings.

CAT. NO. OR/A: 5-valve Superhet, 3 12 Gns
Av';‘a"gn&gs/B 7-valve 8 het with h: i
CAT.NO, : 7-valve Superhet with push-
- pull output, 3 wavebands. 16 Gns'
CAT. NO. OR/AFMA47: 7-valve Buperhet 23L Gns
with F M/VHF Band (4 wavebands). 2 o
CAT, NO. CR/AFM 49/PP: 9-valve Buperhet
with F.M./VHF Band (4 wavebands). 26 Gns

Push-pull output including 3 loudspeakers.
Packlug and Carriage on Models CR/A and CR/B, 12/6.
and Carrlage on Models CR/AFM47 and
on/umsn’r. 15/-.

*MULTI-SPEED
AUTOMATIC RECORD CHANGERS

All automatic Record Changers are of the latest type and
unused.

CAT. NO. RC/A: This ls the latest. Multi-speed changer
incorporating 18 r.p.m. for * talking-books,” -~ and
arrangement for manual control. Fitted with high fidelity
2&[(;.1:’.-37It&'%soml T]\n-no;lur Pick-up Head. A.Q. mains

50 volts, 50 cycles only.

PRICE: CASH ONLY £7 = 19 = 6

PACKING AND CARR/:— 12/8.

CAT, NO, RC/B: Latest GARBRARD RC88 model,

atted
with GC-2 Crysta) Turnover Pick-up Head. A.C. 200/250
¥ volta, 50 oycles,

PRICE: CASH £13-0-0

ONLY
PACKING AND CARR.:—12/6.

Dealers supplied at full discounts.

All enquiries (excluding Northern Area) to:-

DOMESTIC

DIRECT SALES LTD.

90 JUDD S8T., LONDON, W.C.1.

bradag. 44 Gns.

PAQ%FNG AND CARR.: Payable in advance with order—

*PORTABLE TAPE RECORDER

CAT. NO. TR/A/KIT. (KIT FORM)
A complete kit consisting of:—

FULLY FITTED CARRYING CABE

TAPE DECK—TRUVOX TR7U

TAPE RECORDER AMPLIFIER

MICROPHONE—ACOS8 33-1

SPEAKER—7in. x din. El]lptlcal

MAGNETIC TAPE RE.
To the same specifications und similar to those ueed in the
Portable Tape Recorder (Cat. No. TR/A), this complete kit
offers the home builder all that ia required to construct a
portable Tape Recorder of the finest quality.

42 Gns.

PACKING AND CARRIAGE: Payable in advance with
order—25/-

*F.M./V.H.F. TUNERS

CAT NO. FMT/A
F.M./V.H.F. Tuner Unit with automatic Maglc Eye
Tunlng, fitted in a high grade dark Walnut cabinet, Adaptor
is self-powered and completely self-contained.
CIRCUIT DETAILS: S8IX Valves and 10 Tuned Cireuits for
maximum sensitivity and best signal to noise ratio.
Packing and Carriage 12/6.

161 Gns.
cA'l‘ NO. FMT/B
An F.M,

/V.H.F. Tuner Unit in chassis form, suitable for
bullding into existing Radlogramas or Radio Recelvers,
Adapbor is self-powered. Socket for additional Magic Eye

fitment is provided In the Chasais. £1 3-1 5-0

Packing and Carriage, 12/6.

*BUREAU CABINET

No.
CAB/03

A magnificent Bureau-type Cabinet of the very highest
quality In specially selected Walnut veneered exterior.
Light 8ycamore interior with Rexine lining to match.
Outside dimensions, Jength 34in., depth 17}in., height
33in. Bloping control panel on right-hand side approx.
16in. x J0}in. Removable baseboard on right side
approx. lsun'.hx 15in. 'l‘;o full-sized felt lined com-
rtments in the lower half.
= 161 Gns.

PACKING AND CARR.. Payable In ad\nnce with
order—=25/-.

* L OUDSPEAKERS

Permanent Magnet Type (Voice Coil Impedance 3 ohms)
CAT. NO. L8/10/PM: 10in. diameter, Flux density 8,500 lines
PRICE: CASH ONLY £1/10/-.
ND CARR.: 3/-.
L8/8/PM: 8in. diameter, Flux density 8,500 lines
PRICE: CAASEDOgLY £1/10/-.

B: 3/-.

CAT. NO. LS/74/PM: Elliptical 7in. x 4in. Flux deosity
7,500 lines

PRICE: OASB ONLY £1/1/~

PACKING AND CARR.: 9/-.

Electrostatio ‘* Treble ” type, imported (suitable for accen-

tuating treble response, partioularly on F.M./V.H.F, reception)

CGAT. NO. ELEC/LSH 75 PBICE CASH ONLY 12/8.
Packing and carria,

CAT. NO. ELEC/LSHSIB' 'PRICE, CASH ONLY 17%/8.
Packing and carriag:

CAT. NO. ELEC/LSR’IOO PBICE CASH ONLY #£1/1/-
Packing and carriage fre:

Send for complete Catqlogue.

I Northernenquiriesonly (not Scotland and N. Ireland) to :-

TER 9876

i 3 MARLBOROUGH ROAD, ALTRINCHAM, CHESHIRE
| Telephone enquiries: ALTRINCHAM 4045

G
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SAVE POUNDS!

HIRE PURCHASE

” blTERMS

available on  certain

items. Write stating S'SPDc

requirements.

SEND FOR OUR |Garrard RC.110, as illus.
NEW LIST Complete with t.0. crystal

enclosing 3d. in stamps. pick-up. Cabinet space re-

T quired 14 x 12} X 4in. above,
and 2jin. below motor board.
Cream and brown enamel

PROJECTION TV UNITS

SINGLE RECORD PLAYERS

ORDER BY POST IF YOU CANNOT CALL

LASKY'S RECORD VALUE IN
MIXER AUTO-CHANGERS

ALL BRAND NEW AND UNUSED, IN MAKERS’ CARTONS

Jury, 1956

(Mullard). Consisting of optical Collaro 3/554 ...... £8 18 4 ish. Complete with instruc-

unit and E.H.T. unit, complete | B.S.R. Model TU.8.. £4 12 6 gg‘nli‘,ook,o I}_)ist £14/13/-.

with valves and .R. tube. Garrard “TB"” Units, less LASKY'S PRICE£8 19 6

Limited quantity. Full details heads .......... £8 10 11 . = 1
on request. Carr. 3/6. Carr. 5/-. Cabinets available,

LASKY'S PRICE £21 ACOS TURNOVER CRYSTAL list on request. el

Carr, 21/-. CARTRIDGES

}-II/G typg HGP.37, nﬁ l;!sed n;dl Garraro.ri-h RC.]B)O. §u]&s Len%th BSR Morlxalx;ctl}. With H.G.P.37
atest radiograms. .P. an arm with two Decca eads. | t.o0. crystal P.U.

DEGCA XMS P.U. HEADS standard. Complete with styli List £20/15/-. Carr. 3/6. £7.19.6
L.P. and standard, complete 22 /_ LASKY'’S PRICE £1 3 19 6 ; -
with styli. Per pair, 79/6 Post 1/-. Carr. 5/-. . o J Collaro RC.54. With Studio O
Post 3/6. B.S.R. T.O. Crystal Cartridges, As above, with GC.2 to. | t.o.crystal P.U. £9 19 6
Singly, 42/-. Post extra. 18/6. crystal head, £15/15/-. Carr. 5/-. L] L]
. 4 > > P 0 S - > |

Here’s an offer you simply cannot afford to miss, but hurry,

THE BIGGEST BARGAIN EVER O FERED‘
IN TELEVISION CATHODE RAY TUBESs

LASKY’S PRICE

£9.19.6

Carr. and Insurance 22/6 extra.

Limited a limited number only are available. 16in. Metal Cone C.R.
number Tube, 6.3 v. heater, ion trap, 14 Kv. EH.T., wide angle
only 70 deg., standard 38 mm. neck, duodecal base, magnetic

focus and deflection.

THE NEW JASON
“ ARGONAUT”
AM/FM TUNER

A super-sensitive Tuner for
F.M. and medium waves. The

complete parcel with power
Porde, £13.19.6

Data Book 2/-, post free.

All components available separ-

ately. Send for itemised price

list.

Chassis Assembly, complete, 57/9.
Post 2/6

ost .
L.F. and Coil Set, complete 78/-,
ost 1/6.

JASON F.M. TUNER

Special parcel data
book, chassis, front end, dial,
drive, tuning condenser, full
set of coils, I.F.s, ratio detector,
etc. !

Post 2/6.

Book only, with price list, 2/-.
This Tuner uses 4-6AM6 and
2 crystals and can be built for
£6/15/-, plus 3/6 post.

containin

20,000 VALVES
in stock. Send for our latest
price list.

| Bands 1

FAMOUS MAKE
TURRET “ TELETUNER ”
Complete  with

47 Coll Bets, 1
to 5, 8 and 9,

99/6

Post  2/6.
Knobs,
3/8.

Oovers

and 3, London
and Birming-
ham. Valves used: PCC84, RB.F. double
tricde, cascode R.F.’ amplifier, PCF80,
triode pentode f.c. and mixer. I.P. ocutput
33-38 Mc/s. Easily modified to other I.F.
outputa. instructions and eircuit
diagram supplied.

DULC! F.M. TUNER

Incorporates its own power supply and
operates with most radio receivers and any
make of Amplifler. Valve line ap: EABC80.
ECC85, two EF89, 6X4 (Rect.), EMS0,
magic eye Indicator, Inocorporates GORLER
Inductance Tuning Heart. Dial 10§ x 6in.
Overall slze 9 x6 x54n. bigh.

16 GNS.

Complets
Carr. & Pkg. 776.

Max. length 17 {in.

Gives large black and white picture size 11 X 14§in.
Supplied unused in original cartons.

Guaranteed by us
lfull data, conmections and suggested
time bases supplied with every tube,

LISTED AT £23.9.10

Masks, Anti-Corona Rings, Bases and
Yon Traps available.

for 3 months.

16 INCH
METAL CONE
CR. TUBES
MUCH
BELOW
HALF
PRICE!

12-CHANNEL TV TUNERS

Famous make, Covers Bands I and ITI.
Complete with valves EF80 and ECCS1.
Ceramic valve holders, ‘finest qanlity
components. Bwitch and fine tuning.
1.F. output 20-25 Mc/s.
50-87 Mefs.
details and

Freq. coverage
and 175-218 Mecfs. Full
circuit diagram supplied.

Post 3/6. EKNOBS 2/9 extra. 89/ 6

Also another Tuner using PCC84 and
PCF80, LF. output 33-38 Mcfs. Complete
with valves and diagram, §9/6, Post 3/6.

TELETRON BAND il
CONVERTERS

ME. I, Complets Kit to build this eon-

verter, drilled chassis, condensers, resist.

ances, cofls, 2-EB80 valves, etc., with

circuit diagram and instructions.

Post 1/6. 48/ 6
Drilled chassis only, 3/9.

MK, [1, Uses lateat type valves, Cascode
R.F. amp. and tricde pentode F.C.
PCCB4 and PCF80, etc. The
COIL SET.

C&DLETEl KIT, a !x:;:itldlng

chassis, valves and gram,

Post 1/6. 59/ 6
Circuit diagram omnly, 3d.

TELETRON CONVERTER COIL SET,

For use with TRF and B’het Band I
TV sets. Uses two Z719, Circuit diagram

a tull details
Post 1/8. ; 15/ -

|
FEW ONLY!

14-in. C.R. TUBES

14in. rectangular aluminised C.R.

;I;)uliyzs],( \t]‘anéoixls _lx_nake, 6.3 heater,

LaskY's price£12.19.6
Carr. and Ins. 22/6.

TRANSCRIPTION
MOTORS

Garrard 301
Collaro 2010 . .....
Also Lemco, Woollet, B/J, Con-
noisseur, etc., in stock.

BAND lll CONVERTERS'
2 valves and metal rectifiers,
metal case. Contains power
pack for 200-250 v. A.C.

List £8/10/-. 9 /6

LASKY’S PRICE

DECCA PICK-UPS

3-speed with T.O. crystal head

HI/G, and . B
plaéu’c. mPoi?é/G. — 42/ 6
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RADIO

Special
Bargain

IWATT
AC/DC
MIDGET AMPLIFIER

Push pull, very high gain. 4
valves: two UL41 (p.p.) UCH42,
UAF42. voltage 100/
100 A.C./D.C. Easily con-
verted to 230 v. Ideal for record
players, tape recorders, baby
alarms, etc. Supplied fully
assembled with valves, circuit
diagram and details. 50 /_
REDUCED TO
Carr. 5/-.

LASKY'S RADIO CON-
STRUCTOR PARCELS

No. 1. Conmins everything to
build a 4-valve, 3-wave superhet
for 200-250 A.C. mains. Wood
or plastic cabinet as preferred.

gi?rbg lgm]t for £7 19 6

2. Contains everything to
bm]d a T.R.F. 3-valve, 3-wave
set for 200-250 A.C. mains.
?Voog ocx; pl;st:’mal;met as pre-
erre an be t for
Carr. 2/6. £5'10
INSTRUCTION BOOKS for
above, 1/- each, post free. All
components available separately.

LARGE RANGE OF
TAPE DECKS

Gollaro ‘“Tape Transcripter”,£20.
Truvox, 22 Gns.
Lane, £18/10/-.
Brenell, 18 Gns.
And all other makes.

TAPE DECK MOTORS
Anti-clockwise, shaded pole Spec-
ial offer, COLLARO 5/-.
GARRARD, 26/6. BTH 29/6.

Post extra,

FAMOUS AMPLIFIERS

BUILT ON T.C.C.
PRINTED CIRCUITS

All specified components used,
with your choice of transformers
and chokes. Fully assembled
and ready for use.

The MULLARD 510. Price,
according to transformers used,
from 15 gns. The Book, 3/6
OSRAM 912. From 19 GNS.
The Book, 4/-, post free.

All components available sepa-
rately, also printed Circuits.

RIIS5 RECEIVERS

In original wood transu

Brand New ...... £11

Second- hand, GradeI £9 19 6

Ditto, Grade2 .... £719 6
Carr, 12/6.

Power Pack and Output

Stage
with 63in. Speaker.. £5 5§ 0

FILAMENT TRANSFORMERS

6.3v.1.5amp. ........ 511
63v.3amp. .......... 7 6
63v.lamp. .......... 4 6
0-30 volts ........... . 19 6

TELEVISION

WIRELESS WORLD

HI-FI
METER BARGAINS

[23in. moving coil. Brand new
micro-ammeters F.§.D. 0-750
microfamps., 15 ohms resist.

=

0-1.5 amps., 12/6. 0-200 v.
A.C., rect. incorporated, 12/6.
Dozens of other types.

L o o o o8 o

MOVING COIL
P.M. SPEAKERS

. 3in. and 3%in. ...... 19/6
5in. | 6}in. | 8in. | 10in. | 12in.
16/6 17/6 | 25/- | 26/6 | 29/6

in. with trans. ....21/-
7 X 4in. Elliptical ..19/6
10 X 6in. Elliptical . .32/6
SPECIAL

REDUCTION!

COMPLETE 5-VALVE
RADIO CHASSIS
Brand new and unused, A.C./D.C.200/250

volts. I.F. 465 kefs. AV.Q.,, 4 watts
output, 3-station pre-set, frame aerial,
fully aligned, chassis 10X 8}in.,
height 8}in. Completely wired and ready
for use, with the addition of a speaker and
output  transformer. Two  controls,
volume and station switch. Valves used:
10C1, 10F9 or UF41, 10LD11, 10Pl4,
A

D TO lesa valyes. Post

52/ 6 3/6 extra.

Hi-FI ELECTROSTATIC
SPEAKERS (‘TWEETERS’)

For high fidelity
sound repro-
duction. Easily
fitted to any
radio, TV set or
amplifier. Full
data and dia-
gram supplied.

LSHIOO (as illus.). 7-18 kc/s.,
20 dbs., inherent cap. 1,100 p.f.
For output up to 20 watts.

Size 5 X 4 X iin. 21/_

LSH518. As above, for outputs
of 10-12 watts (wide angle
sound distribution). Size 7 X

2 X iin. 17/6

LSH75. Inherent cap. 800 p.f.
For outputs up to 6 watts.
Size 3 x 3 x

i 12/6

All post free.

DIO

MUSeum 2605.

ELECTRONICS
STEEL CHAS SIS

18 S.W.G. undrilled, 4 sides,
reinforced corners. Depf.h 2%in,

6X 4 4/-; 12Xx8 7/-; 16 X 10 8/3;
B8X6 5/-;
10x 7 6/-, 16 X9 8/=; 12x 6 6/6.

Post 1/- per chassis extra.

max.

LASKY'S (HARROW RD,) LTD, —~

TTENHAM COURT

SKYS * TOROAD, Ww.1.

Between T.C.R. and Goodge St. Stns.

RECORDERS )

14x9 7/6; 12x3 4/9;

ponents.

LARGE STOCK OF
HI-FI EQUIPMENT

Amplifiers, Speakers, etc. You
saw and heard them at the
Audio Fair, now buy at Lasky’s.

TRANSISTORSandall

Transistor components in stock.

SAVE
POUNDS
ON THIs

6-VALVE RADIOGRAM
CHASSIS COMPLETE
WITH VALVES

Famous Mann!acturer’s Surplus. 8 valve
3-wave Buperhet. 13-50 m. short. 200-
550 m.medium, 1,000-2,000 m. long. Brand
new Mullard valves: ECH42, EF41, L63,
EB41, 6V6 g.t.,, EZ40 and finest quality
components. Gram, switch, 465 Ke/s I.F.
tone control three-colour dial. Overall size
13} x 5in., height 12}n. Aperture required
for dial and controls 11 x 3}in. Complete
with valves, output trans., knobs, etc,

LASKY'S PRICE £10-19.6
Carriage and packing 7/6 extra.

5-VALVE
RADIOGRAM CHASSIS

A.C. mains, 3-wave superhet.
Large full vision dial, 114 X 4}in.
Overall dimensions 14 X6 X 7in.
Valve line-up: 12ANS, 6BAS6,
6AT6, 6BW6, 6X4.
LASKYttSh al"l‘RICE,

with valves,

Carr. 7/6. '1 9'6

Table Cabinet for above, com-
plete with 63in. P.M. speaker, 49/9

complete

89

Uses 3 latest miniature valves, U78, N78, DH77.
Volume, bass and treble controls; extension L.S.
socket and internal L.S.
Mounted on wood baffl

switch, indicator lamp.
e, overall size 14 X 4}in.

with speaker centralised. All top quality new com-

For A.C. mains, 200-250 v.
portable record players, input will match Monarch,

RC54, R<C3/554, etc.

Pnce complete with 3 new Osram valves, 7 X 4in.

Ideal for

Goodmans el Amcal speaker, metal speaker grille,
mains lead, and knobs. 5 9 6
Post and Pkg. 5/-. aa

R AR o N B BN IR At o o S gt oF gt ¥ o b SV S o

MAKERS' SURPLUS TV
COMPONENT BARGAINS

WIDE ANGLE 38 mm.
Line E.H.T. traps,, ferrox-cube
core, 9-16 kV, o
Beanning Coils, low imp
frame
Ferrox-cube cored Beanning Cotls
and Line Output Traps., 10-15
kV, EY51 winding. Line "Trans.
incorporates width and Wnearity
control, Complete with circuit
diagram, the pafr ... 8
Frame Output Transform
8canning Coils jow tmp. line and
frame
Frame or line blocking ose. trans-
former .................0.n
Focus Magnets Ferrox-dure ..
P.M. Focus Magnets, Iron Col
Duomag Focalisers .. . ..
300 m/a. 8moothing chokes
Electromagnetic focus coil, wlth

combined scan coils .......... 25/~
STANDARD 35 mm,
Llne Output Transformers. No
..................... 12/6

Llne Output Transformers 6.9 kV.
EHT, and 6.3 v, winding.
Ferrox~cube ..................
8canning cofla.
frame ..........
Ditto by Igranie
Frame or line blockin

Focus Magnets:
Without Vernler ... ..

With Vernler ................ 1
Focus Colls, Electro-magnetic .... 12/8
200 m/a. Smoothing Chokes ...... 10/8

LATEST BRENELL
TAPE EQUIPMENT

Deck 3-speed, 3 motors, record
Yxﬁy back. 8 Gns.
er Mk. II 5 watts, for
use w:f.h 3 ohms speaker. Magic
eye. 183 Gms.
Carrying Case, £5/18/-.
Complete equipment with mike
and tape, in carrying case, ready
for use. 51 Gns.
Full details on request.

RECORDING TAPE

SPECIAL OFFER. Magnetie Recording
Tape, kraft base. On Cyldon metal spools:
12oon 11/8; 6001t., 7/6.

on plnstic spoola:

1,2001t., 12/6. 6001t., 9/6.
PURETONE TAPE. on plastic spool
1,200ft. 14/1L

Post 1/- extra.

All makes of Tape stocked including the
new thin long-playing. Also all types
of Spools.

370 HARROW
PADDINGTON,

(Oppo%te Paddington

UNningham 1979

ALL MAIL. ORDERS TO HARROW ROAD PLEASE JLTETERAMEZE

Open all day

ROAD,

Saturday. Early
w-9- closing Thursday
Hospital) [(both addresses)
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UNDOUBTEDLY THE

Terpee

@ Extension speaker sockets are pro-
vided

@ Has dual input channels for mix-
ing

@ Monitoring provided tor

@ Provides 2 hours playing

time at 33" or 1 hour at 74"
per second

@ Will play the new pre-
recorded tapes

reels up to 1,200ft.

GUARANTEED FOR 12 MTHS. SEND S.A.E. FOR ILLUSTRATED

(B.V.A. YALVES 90 DAYS) AND DESCRIPTIVE LEAFLETS

HOME CONSTRUCTORS ! '€ A )/ /.
YOU CAN BUILD THE COMPLETE RECORDER FOR

TERMS : £10/0/0 Deposit and 9 months of £3/13/4, or £20/0/0 Deposit and |2 months of
£H/17/1.

The Truvox TAPE DECK and the Quality Amplifier are supplied tested and ready for
use, and the actual assembly of the Tape Recorder is extreme[y simple, involving only afew
connections. Step-by-step connection chart is supplied for this purpose.

If you have your own Cabinet WE WILL SUPPLY: The TRUYOX TAPE DECK, the
TAPE AMPLIFIER, MATCHED SPEAKER, and 1,200ft, of E.M.I, TAPE for £33/10/-
plus £} carr. and ins,, 10/- of which is refunded on return of case.

TERMS : £8/8/0 Daposit and 9 months of £3/1/4, or £16/15/0 Deposit and 12 months of
£1/10/1,

Modernise your
olel Radiogram e orn o

latest 3 SPEED AUTOCHANGERS with modern RADIOGRAM CHASSIS and matched
P.M. SPEAKERS at REDUCED PRICES. (H.P. Terms available). A good varied selection.
is available ., . SEND S_A.E. for full DETAILS.

TWO REALLY GENUINE PRICE REDUCTIONS

YET OFFERED

,emf Sedelity

@ Will take all standard

Jury, 1956

BEST VALUE

%emta/%
PRICE COMPLETE £43

READY FOR USE

TERMS : £11/0/0 Deposit and 9 months of £3/18/3, or
£21/10,0 Deposit and 12 months of £1/19/10. Carr, &
ins, is £l extra, but we return 10/~ on return of
packing case,

The following items form complete Recorder,

THE TRUVOX MODEL TR7UTAPEDECK

3 Shaded-Pole motors. Drop-in Tape Loading. Push
Button Control. Separate Push Button Brake, Fast
forward and fast reverse. Silent drive eliminating
Wow and Flutter. Half Track working and 2 speeds
3%in. and 7{in, per sec, Positive Azimuth Adjustment
Overall size only 14} x 12%in. Available for £23/2/-

THE MODEL T.R.l./F. AMPLIFIER

Has been expressly designed to meet the requirements
of enthusiasts for fidelity reproduction, and in par-
ticular to CORRECTLY operate the above TRUVOX
DECK, It is supplied complete with a matched
Elliptical 3 ohm P.M, Speaker, it incorporates an
efficient Tone Control arrangement and has a Magic
Eye Indicator (Operative on Record). A Co-axial
Socket is also incorporated for MONITORING on
Record, and this can also be used to feed an external
amplifier, The Amplifier can also be used for high
quality reproduction of gramophone records direct
from a gram unit. Available for £14/14/-,

ACOS CRYSTAL MICROPHONE,
MODEL MIC.33.1 Price  £2/10/~.

1)200 ft. REEL OF SCOTCH BOY or E.M.L
MAGNETIC RECORDING TAPE, Price £1/15/=,

PORTABLE ATTACHE CASE

Is a neat, compact and attractively finished case, being
covered with maroon rexine and having an ivory
coloured speaker escutcheon, It contains concealed
pockets to accommodate the Microphone, Mains Lead
and a spare |,200ft. reel of tape, Price £5.

A BULK PURCHASE ENABLES US TO OFFER these RECEIVER CHASSIS
at SUCH LOW PR!CES. Each is BRAND NEW and FULLY GUARANTEED.

MODEL B3

MODEL AW3T
Waveband Superhet

A T7-valve 3-waveband superhet chassis
having a Push-Pull stage fop approximately
6 watts output. PR CE £12-19-6
H.P. TERMS: Deposit
£6/9/6 and 8 monthly payments of 18/9.

Plus 7/8 carr. & ins,

employing Negative Feedback over entire
Audio Stages and having a single valve type
6BW$6 output for approximately 4 watts.
H.P. TERMS: PRICE £11 11 o
Deposit £5/16/- and 7 monthly ==

payments of 19/3. Plus 7/6 carr. & Ins,

THESE THREE _CHASSIS HAVE ‘° GRAM ** POSITION and are IDEAL REPLACEMENT
CHASSIS FOR THAT ** OLD RADIOGRAM ""—Send S.A.E. for complete details.

A high-quality
replacement
Radio or Radio-
gram Chassis
having provision
for an FM Feeder
Unit and incor-
porating separ-
ate  BASS and
TREBLE CON-
TROLS. PRICE
ASSEMBLED

and READY

FOR USE

£25/2/0
(Plus 7/6 carr, and insurance.)

.
TERMS : £6/6/0 Deposit and 9 months o £2/6/0 or
£12/11/0 Deposit and 12 months of £1/3/3.

THE ARMSTRONG FC48

PO O OOV OOV OOV
fa'a a o a o o o o o o o o o &N

Open Monday to Ffriday 9 a.m.—6 p.m.
a.m.—I| p.m.

STERN RADIO

LIMITED

Saturday
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HIGH FIDELITY $esecccecccscsscosce

AMPLIFIERS Rl TUNING UNITS
PRE-AMPLIFIERS « RADIO RECEIVERS +

ceesececececscsesss HOME CONSTRUCTOR :...........ccce0uet

COMPLETE KITS OF PARTS FOR THE "“Hi-Fi” ENTHUSIAST

The MULLARD ’5-10°
MAIN AMP-
LIFIER

| STERN’S * fidelity ™ PRE-AMPLI- | STERN’S HIGH QUALITY 8-10
| FIER TONE CONTROL UNIT .

“A design for the music lover’

WATT POWER

AMPLIFIER
Comprises the MAIN
AMPLIFIER ol

our very popular
8-10 watt de-

sign, which ws
have modified

with the ex.

Briefly it haa inputs for all types of MICROPHONES, _— preas  purpos:

HIGH and LOW GAIN PIOK UPS and a RADIO T e of its uso

Thisis the J UNIT. It incorporates (1) GRAM EQUALIBING CON- I - = with the
very latest de- ) TROL. (b) STEFPCUT FILTER, (c) Oontinuously “fidelity”

\gzriable BABS and TREBLE CONTROLS and a variable I PRE-AMPLIFIER Illustrated along-

nlgn and needs no recommendalion from ue. Our Kit s

complete to Mulhufln specification, g%‘gﬁség!ng%‘!nt MUIPS‘E“CONTBOL which enables its use with any type side. TWO 8V6's arc used in push-pull and lt,t:a
GILBON ULTRA LINEAR OUTPU mpoer. is genninely iu the HIGH fidelity
and the entire MULLARD ‘;ll'; %’;QE%F ALLSPECIFIED PR'XCE OFegg_MPLE’!;E‘K)H glicpﬁgg £6 / 6 / 0 :7:‘::?“;:(. r:l?er og)‘::fl::stslug eric‘ht:ulmmly low.

ONENTS uppile C. B . and In:
ggnlgmm m”gt" FK{RTS £11 11 /0 OFFER IT ASSEMBLED, READY FOR USE, £8/0/0. } PRICE OF COMPLETE KIT OF PARTS £7 /7/0
(Plus &/- carr. and ins.). / I (Plus 5/- carr. & ins.) (Main Amplifier only.) (Pine 5/- carr. & ins.)

THE tul! SPECIFICATION and BUILDING INSTRUCTIONS for theso thres Unﬂl;re available for 1/@ each, THEY include COMPONENT PRICE LISTS and simple ** wirc-to-wire .

RACTICAL DIAGRAMS.
SPECIAL PRICE REDUCTIONS . . . FOR PURCHASERS OF A COMPLETE “HiFi " AMPLIFIER
WE WILL S8UPPLY (a) COMPLETE KIT OF PARTS to bu.ud THE M’ULLARDTHE s o D it 710 S5 ai sy

510 * MAIN AMPLIFIER and the STERN'B ** fidelity ** PRE-AMPLIFIER-TONE CONTROL
UNIT for £16/16/- (nlus 7/6 carr. and ins.), or we will supply

Terms: Deposit and 12 monthly payments of 18/7, £5 Deposit and 8 monthly payments of 211101
(by COMPIEETE 51?1/'}9‘)61? PARTS to bulld the HIGH QUA‘LITYB 10 WATI‘ POWER AMPLIFIER and the “ ﬂdellty PRE-AMPLIFIER-TONE CONTROL

UNIT for £13 (plus 7/6 carr. and ins,) or we will supply THE TWO UNITS MADE UP aud READY FOR USE from £15/15/- (plus 7/6 carr. and Ins.).

Terms ; Deposit £7ll7/6 10 monthly payments of 17/9, or £4 D=pasit and 9 monthly payments of £1/8/9.
OF TH 5 NAmE HAS NEVER BEFORE BE’EN OF’FERED AT SUCH LOW COST s

lSTERN’S POWER SUPPLY UNITS |STERN'S “COMPACT 5" AMPLIFIERS

IEXPRESSLY DEVELOPED FOR VERY HIGH QU%[iIng

AN F.M,

TUNING UNIT
for {he HOME
CONSTRUCTOR

These unlts are
fully smoothed
with all output
connectlons ter-

STERN'S ‘Adelity.”
minated to com- AND
A Jetjdenizped udk necting blocka, PARTI-
atars ol 1 thereby enabling CULARLY
Pl T o ease of connect- SUITAB!
£10/0/0 ing to a Radlo FOR HIGH
Tuner Unlt or ALIT

type valves and Incorporates the MULLARD PERMEA. Overall size s
BILITY TUNING HEART and a *° Magic Eye™ Tuning 9fin. x Sin. x l e TRANSMISSIONS
Indicator. The performance of this Tuner {a genuinely up 4}in. Two Units ThE s o TWA)VE;%)E%E%RE
e *Compact §-2. g
about £20. Attractively fnished in ** Hammered gold.” ¥ Valve and pmv‘ldes 250-300 volts at up to 70 mA. and 6.3
The complete SPECIFICATION and BUILDING IN volts at 3} a £2/9/6 Inmplmer having BEPAR. A 8.stage version of the
STRUCTIONS are available for 1/6, | PRICE OF COMPLETE KIT OF PARTS ATE BABS anddTREBL% 5.2 model, but in this
CONTROLS and designe: case having an additiona!
ggu;aﬂgmsep;rla‘tgz)y ;vo%a 5?5”‘% THISDeW “EIEWA;- (Carriage and insurance 2/6 extra.) i
an 'erme: pos ~| TYPE * B* UNIT...Incorporates type EZ81 valve and watts with very Pleaning negative feedback. PRIC
and 9 monthly payments of 18/4, I Iqunllty. PRICE £5/15/- £6/16/0.
£3/18/0 Deposit undsmonnuol £1/5111 £1 4/1 0/0 p;o:ldes 250-300 voita at up to 100 mA. nndéé/?g/a l(plus B/- carr. and Ine.). {plus 5/- carr. and ins,
similar in appearance to the abave will be avaflable at ] ASSEMBLED QND READY FOR USE £3/3/o having a Brooze/Goid finish with a fully engraved (ront
end of Jure, The HOME CONSTRUCTOR will bel (Carriage and insurance i 2/6 extra.) panel by which the entire Amplifier {3 Iy
able to build this for £13/10/-. It provides completel The WIRING DIAGRAM I8 AVAILABLE SEPARATELY |lnto.Cablnet, occupying no more space ﬂmnaﬂconvenﬁoml

A design comprising a 5evalve line up, using the latest Amplifier, etc. 2 J 7 REPRODUCTION
. O WM.

to the new standard of similar Units now being offered at | are available. Type ** A * Unit ... Incorporates type 6X5

A 2-stage high sensitivity The ** Compact 5-3
Dlugrams are included. All Components are avallnblel ASSEMBLED AND READY FOR USE £2/17/6 l

to give up to approx. § stage and Incorporating

B
A deelgn for a COMBINED AM-FM TUNER precisely § PRICE OF COMPLETE KIT OF PARTS The Amplifiera are compact and very attractively designed.
Tone Control Unit. Fully described in our Leaflets,

coverage of the F.M. Waveband, and the MEDIUM WAYVE-| rpOR od,
BAND, thereby giving a good selection of foreign stations. POWER SUPPLY. A eeparate small Unit is avallable
e — — — —— S—— — —— Y G S — I —— and this in addition to supplying power to the Amplifier has
A COMPLETE KIT OF, — = = == o=ssms=== l.da: tional powe,-/lxbv/mable for RADIO TUNING UNIT,
etc. PRICE £2 -,

PARTS to BUILD STERN'S
o s N’ ATT Rl I e e e e i e
RS ST lfs:rERth: HI:JMEER[:YON;(']RUGTOR | EXCEPTIONAL OFFER FOR CASH

8-10 WATT | ONLY
AMPLIFIER | Thie letely NEW DESIGN and ot at th
B le is a completely and we eannot al 1]
HSFPOW"!“P'I time of going to presa produce nn illustration. It in- AUTOCHANG[EB Ls -
corporates the NEW * ECO! ¥ MINIATURE oftered for
VALVES, and these have abouc half the battery con-
sumption of the standard valve line-up normally in- |£7/ 19/ 6 (plus
Price of COM- | corporated in this type of Portable Bet—batteries will } 5/- carr.and Ins.)
PLETE _KIT } therefore last about TWICE A8 LONG. The Set com- } o ppege upita /’
OF PARTS ' prises a 4-valve Buperhet design covering both LONG and will autochange
(plus 8- ca.-r.£7 10 0 MEDIUM WAVEBANDS and incorporates a Goodmans I, "\ ¢y o A
and ine.) / / 8in. PM Speaker. Tone therefore is very good whilst 'olume
WE ALS0 OFFER IT ABBEMBLED

and statlon 18 fat cﬂE
and READY FOR USE for robust but very attractive rexine covered ATTA
(plus 5/- carr. and Ins.) £9/1 0/0 l

CASE.
This anplifier has proved one of the most popular models | THE COMPLETE RECEIVER (ineluding ATTACHE CASE) | ’T‘"’;) play
vet offered to the HOME CONSTRUCTOR. It provides | can be built for £ /12 6 ‘l()m and l?ln records.

mlly excellent reproduction up to 8 watts, employingy The ASSEMBLY MANUAL which
6V6's in push-pull and incorporating negative feedback.] containe ** wire.to-wire * diagrams is available for 1/6. } ® They have separate sapphires for L.P. and 78 r.p.m..
which are moved into position by a sing'e ewitch,

Provides for the use of both 3 and 18 ohm Speakers. The ',y COMPONENTS ilable for sale rately.

Complete BPECIFICATION and BUILDING INSTBUC-I e T e B e ot ) i required 14 12}in., with
TIONB are avallable for 1/6. — i — ——— — — — o v s mmmen | height above 5}n., and height below baseboard 2fin. A
* Wire-to- Wire " Diagrams are included and all Components bulk purchase enables us to offer these BRAND NEW

are avatlable separately. The B.S.R. Model Tu.a 3-SPEED UNITS at this exceptional price.

I ST., |RECORD P YER
L 0 N D 0 N E c 4 ding the new lightwe “ Turn- | WE ALSO HAVE IN STOCK THE COLLARO MODEL
9 a [] [ over ” type C’ryual Plck-up, £4/12/6. 2010 PX TBANBCB]PTION BECORD PLAYER. S.AR.

Or we supply the 3-speed motor and Turntable for £2/18/-. | FOR FULL DE'
Phone : CENtral 5612-3-4. !

e ¢ P (G S — — . — e —v— T e

The lstest COLLARO RC54 3-SPEED AUTOCHANGER.

Thls is a “ mixer” unit and incorporates the * Btudio

Io l (;rysul Pick-up, £9/19/6. H.P.: £5dep. and 7 months.
at 17/2.
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There is always a fine selection of equipment ct

2 METRE RECEIVER tvpE R 1392

Air Tested :
I5 Valve Superhet

Frequency 95-150 Mc/s
(2 to 3 metres)

Valve line up: 1st and 2nd R.F.
Amp. VR.136 (EF.54), Ist Local
Oscillator VR.35 (SP.61), 2 Oscil-
lator Multipliers VR.136 (EF.54).
3 ILF. Amp. VR.53 (EF.39).
A.G.C. 6Q7. Output 6]5. Muting
VR.92 (BA.50). Noise Limiter VR.92 (EA.50). B.F.O. 6]7. Mixer
VR.136 (EF.54). De Mod. 6Q7.

Slow motion tuning, normally crystal controlled, or tunable over 95—
150 Mc/s. Power supply required: 240-250 volts at 80 mA. 6.3 volts
at 4 amps. Size 19in. X 10in. X 10in. Standard Rack Mounting.
£6/19/6. Complete with valves and circuit diagram, checked and
Air Tested. Packing and carriage 17]6, 10]- returnable on packing case.

VIBRATOR PACKS (Mallory)

12V Input 150V 40 mA Size 5%in. x 5}in. x 3in. Price 17/6 each.
12V Input 275V 80 mA Size 5}in. X 5}in. X 3in. Price 25/- each.

6V Input 275V 80 mA Size 4}in. X 6in. X 44in. Price 35/- each.
With harness. Plus 2/6 p.p.
LINE TESTING METER UNIT

With one 0-30 mA and one 0-100V 2}in. Panel Mt'g Meters, P.O.
Switch, 3 Panel Mounting. Fuse Holders in strong polished wooden case
with lined lid and handle. Size.8in. wide X 5%in. x 53in. Price 15/-
each. Plus 2/6 p.p.

COMMAND RECEIVERS

BC—453—B 190-500 Kc/s. Price £2/17/6 each.

BC—454—B 3-6 Mc/s. Price £1/5/- each.

BC—455—B 6-9.1 Mc/s. Price £1/5/- each.

Fully Valved—Less Dynamotors (Not New). Pilus 3/- p.p.
COMMAND TRANSMITTERS

BC—458—A 5.3-7 Mc/s., BC—459—A 7-9.1 Mc/s. Price £2 each.
Fully Valved—Less Dynamotors (Not New). Plus 3/- p.p.

A.R.88. Ceramic Wafered Range Switch Assembly. 8 wafers mounted
on chassis measuring 9in. X 9in. X 3%in. Spindle length 15in. Price
17/6. Pius 2/- p.p.

3 ¢/m WAVEGUIDE

(American) New Flexible and Rigid in lengths from 18in. to 5ft, Also
hard bend, easy bend and fistings. Send for price and details

PAPER BLOCK CONDENSERS
8 uF 600 V wk3., 5/6 p.p. 4 uF 400 V wks., 4/- p.p.

P.O. TYPE MAGNETIC COUNTERS

500 ohm reading 0 to 9999. Size 5in. long X 1}in. X 1}in. Price
5/6 p.p.

TYPE 81 MlN.lATURE TRANSMITTER STRIP
Complete with valves CV.415 (TT15), CV309 (QV04-7), 2-6AMS,
2-EL.91 and Crystal. Circuit supplied Free with unit. Price £4/10/-
post paid.

I.F. AMPLIFIER UNIT

460 Kc/s with 1T4 Brand New and Boxed. Fully Screened in plug-in Box.
Size 24in. X lin. X 4}in. Price, with circuit, 10/- ea., plus 1/- p.p.
INSULATION TAPE

gsrfect condition. }in. wide, 25 yd. reels, foiled, in tins, 1/3 each, p.p.
ELECTRO MAGNETIC MICROPHONES

With switch and plug R.A.F. Type 48, new and boxed, 2/- each, p.p.

MAINS POWER UNIT

TYPE 234

(For use with Receiver R 1392)

Double Smoothed 200-250 v.
505 Input. 240 V. 100 mA. 6.3 at
6 amps. with Volt Meter reading
input and output voltages. Size:
19in. X 10in. X 6}in. Standard
Rack Mounting, Price £4/10/-
each, plus 7/6 carriage.

POWER UNIT Type 173

12 or 24 Volt D.C. Input 120V,
60 mA. Output. Containing

Vibrator Transformer, 12 Volt
Vibrator, two 120 Volt Sele-
nium Rectifiers, Chokes and
Condensers. Size 10}in. X 6in.
X 3in. Price 12/6, post paid.

RECEIVER UNIT Ex [143A

Suitable for conversion to
2 metres or F.M.
Wrotham trans-
missions.

Valve line-up: (4) EF50. (1)
EL32. (2) EF39. (1) EBC33.
(1) EA50. Supplied with
circuit diagrams.

Fully valved 35/« each, plus
3/- p.p.

A.P.Q.9 RADAR JAMMING UNIT

Containing 913A Photo
Multiplier Cell, complete
with resistance network
and lightproof box. Wide
band amplifier (2) 6AC7
and 6AG7, driving a pair
of parallel 807s which
Grid modulate a pair of
8012s in push pull
Lecher lines, these cooled
by blower motor. Cathode
loaded by Co-axial stubs
which simultaneously
guillotine tune anode and
grid lines with a coun-
ter mechanism. Out-
put is matched to aerial

a matching stub.
Suitable for use in centi-
metric bands. Brand new.
price £5, plus 10/- packing and carriage.

ABSORPTION WAVEMETER

Easily converted to 2 metres oc
70 cm. In Copper-plated metal
case 3%in, X 4iin. X 5}in, with
dial calibrated 0-100 and 80 V
Neon Tube. Coverage approx.
190-210 Mc/s. New, 6/6 each,
post paid. B .

All these fine offers are on display at }
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TYPE 62A INDICATORS

Ideal for conversion to oscillo-
scopes, T.V. units, etc. Con-
taining V.C.R.97, 12 VR.91
(BF.50), 2 VR.,54 (EB.34), |
3 VR.92 (EA50), 4 CV.118
(SP.61). Slow-motion dial, 13
Pots and scores of useful
components, Size: 8§ x 11} X
18in. In wooden packing case,
£3, carriage 7/6.

R.F. UNITS

R.F.24 20-30 Mc/s. Switched Tuning.
Valved. 9/6 each.

R.P.25 40-50 Mcfs. Switched Tuning.
Valved. 9/6 each.

R.F.26 50-65 Mc/s. Variable Tuning.
Valved (new and boxed) 25/~ each.

Packing and postage 2/- each.

2-3mA MEASUREMENT METER
2-3 mA movements in metal case measuring
4%in. high, 3}in. wide and S5in. deep. 7/6
plus 2/- p.p.

THROAT MICROPHONES
Type TS30. U.S. Manufacture.

Complete with elastic strap. ILead terminating at 2-pin plug PL.291,
and socket JJ-048, New and boxed, 3/~ each, post paid.

INSULATION TAPE. perfect condition, #in. wide 25-yd.
reels foiled in tins, 1/3 each, p.p. 8d.

MINIATURE L.F. STRIPS

sze 102 x 10} x 3in.  Frequency

9.72 Mc/s. 2 EF.92s and 1
EF.91. 1LF.amps. EB91. DET/
AGC. EF.91 AGC. Amp. and
EF.91. Limiter. Circuit sup-
plied.

Price : 8,/- less valves
Post paid.

AN/APN1 UNITS

R.F. TRANSMITTER

A sub-chassis 3} X 6§ x 2}in.
containing a R.F. Trans-
mitter operating 67.42 cm.
(445 Mc/s) with a band-
width of 40 Mc/s. Modula-
tion of its carrier is by
means of a Moving Coil
Transducer with a metal
diaphragm. The proximity
of the diaphragm effectively
changes the resonant fre-
quency of its tuned circuit, fo produce frequency modulation. This
transmitter utilises TWO 955 (VT 121) valves, and can quickly be
converted for Radio Controlled Models; the frequency for this-purpose
being in the band, or for 70 cm. work.

Price, post paid, Is/'
RECEIVER

A sub-chassis 3} x 6} X 2%}in. houses a Receiver tuned to the trans-
guttdmg frequency. Contains TWO 9004 valves. For use in 70 cm.

Price, post paid, '2/ 6

A.F. AMPLIFIER

An Audio Frequency Amplifier in a sub-chassis 5x3x3%in. R/C
coupled, using TWO 128H7 and ONE 12S]7 valves; and can be used
for Telephone Intercom., Pre-Amplifiers, etc.
Price, post paid, |5/-

SENSITIVE ALTIMETERS

0-45,000 feet. Suitable for climbers, Gliders and Car enthusiasts.

In working order. Price 15/~ each, p. and p. 3/-.

BENDIX I.F. Transformers. 1.63
set of two new and boxed. Size 2x 14 x33in., 5/-, p.p. 1/6

complete in cans,

BENDIX potted Audio Output Transformer complete with
integral smoothing choke. Ratings 44 watt 9,000 ohm Primary. 600
and 4,000 ohm Secondary. Size: 4xl!x2m New and boxed, 4/6,

p-p. 1/6.

Make a miniature

Incorporating high (6(0)
technique using the New Ferrite
rod. Made possible by simple
conversion of an ex-Govt. Hear-
ing Aid.

Technical Details. A Germanium
Diode Detector circuit followed by
the existing 3 valve Amplifier, giving
adequate amplification throughout
the medium wave band.

This conversion can be carried out
in approximately 30 minutes.

SEE and HEAR this Miniature
POCKET RADIO demonstrated.

POCKET RADIO

THE COMPLETE KIT OF PARTS
includes a Type OLI10 Hearing Aid (with
Crystal mlcrophonc) in perfect worl
order with miniature ear phone and moulde
ear insert attached; ferrite rod, germanium
diode, components, cirucit diagram and
instructions.

Price £2 6s. 0d. post paid

ALL COMPONENTS SOLD
SEPARATELY

Dear Aid Unit with earpxece £115 0
Plastic Ear mould. . 2 0
Ferrite Rod ........ 5 0
Conversion Components. 4 0
Batteries 1.5 v. L.T. (Type D. 18) 8

30 v. H.T. (Type B.119) 4 3

NOTE: As the crystal microphone is not
used in the Pocket Radio, it can, if desired,
be used as a general microphone and it does
pot require a matching transformer.

NOTE: Carriage prices quoted apply only to England and Wales.

NOTE : Orders and Enquiries to Dept. “W"'

P Roo PS BR(SS. LTD.

OPEN ALL DAY SATURDAY.

Shop hours 9 a.m, to 6 p.m.—Thurs.

:9am.to ! p.m.

Telephone : LANgham 0141

52 TOTTENHAM COURT ROAD, LONDON, W.I
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(50 yards only from Tottenham Court Road Tube !)
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TELETRON BAND Il CONVERTOR! 6till
ayailable, this very popular convertor kit as
illustrated and fully described in previous
lssues ot the ‘“*W.W.,” TFor use with
most T.R.F, or Superhet Band I T.V. Re-
ceivers. Coastruction details only, with
separate individually priced partzs list 6d,

post free. Klt complete a3 specified 48/6,
plus 2/- &P
Mk, Fringe - area version kit complete

59/6 plus 2/- P, and P,
either of above 25/-.

We carry comprehensive stocks of all Band
III Convertors by leading manulscturers.
Also aerials, ercss-over boxes, air-spaced
low-loss co-axial cable at 10d. per yard.
Let us have your enquiries. Any branded
convertor supplied on H.P, terms !

Power paok kit for

LONDON, W.1.

THE
JASON F.M. TUNER

Based on the booklet by Data Publications
Litd., 2/- post free, including our individually
prlced Parte Llst.. Highly sensitive, free
from drift, lncorporates 4 valves GAM6
and 2 specially graded Q.E.C. Crystals.
The kit supplied includes drilled chassie
with tuning condenser, sacale calibrated
in mefa., and attractive bronze stove-
enamelled front plate already mounted
(ilustrated). Front plate size 8in. x b5in.,
ehassis 7in, x 44n. x 1fin. Complete
standard kit £8/15/- plus 2/6 p. and p.
Fringe area kit £7/15/-, plusa p. and p.

THE T.S.L. F.M. TUNER! s -
We can now supply this FM/VHF adaptor
either in kit form, or fully assembled,
wired and tested. Our price for the ready-
built unit which Incorporates its own power
suvply. ja £13/15/- only tax paid, plus

6/- P. & P, or . terms. Magic eye tuning
indicator, just plug in, 19/- extra. Or the
kit compleu a8 speclﬁed £10/19/6 plus 3/6
P. P. e booklet *' F.M.
CONSTRUCTION ”o(32 pages) Wi n.h (\xll
technical data and point-to-polnt wiring
diagrams, together with our separately
priced parts list, is available at 2/6 post free.

THE T.S.L. AM/FM CHASSI3!

Exceptional value. Covers L.M. and 8.W. plus F.M.! 8-valve pusb-pull output. Ferrite
rod aerial, Valve line-up: ECC85, ECH8Y, EF89, EABC80, ECC82, two 6BW6s plus 5y3.
Large full-vision dial, size 14 x 6ln. Chalssls size, overall: 16 % 7¢ % 8in. high. Tax paid
926 guineas, plus 5/- packmg and carriage, A nupplemenlary extra 18 magic eye EM34,
complete with escutcheon’and fixing cable at 26/-. . terms avallable. Demons!.ra-
tions at 18 Tottenham Court Road!

THE DULCI F.M. TUNER. Incorporates own power supply, sultable for use with any
anmplifier. Valve line-up: ECC85, two EF89, EABC80, 6 x 4, and EM80 indicator! Over-
all nize: 9x 6 x5§in. high. Pre- Budget price 516/10/- plm 5/-. P.P. Nlustrated leaflet
available, aleo H.P. terms.

SPECIAL OFFERY Champion Modei 835 FM/VHF Adaptor! Deslgned for the instant
conversion of A.C. radiograms, table A.M. receivers and Hi-Fi audic amplifiers, to enable
owners thmugh the\.r exlstlng equipment to obtain the best results from the new F.M .

tra onl One to the A.C. mains supply, the other to the
pick-up sockets. Vu.]ve line-up: XF85, two EF80s, EBO1, and EZ80. In attractlve red
and cream bakelite cabinet, Tihustraied leaflet available on request. Price whilst stocks
last only £13/19/6 tax paid, plus 3/6 P. & P. H.P. terms avallable.

DENCO F.M. TUNER. This highly successfui kit is still ‘available at inclusive price of
£6/7/6 plus 2/6 P. & P This kit includes all components and the five valves required
for the extra L.F. Btage for fringe area reception. If required, * Denco” diai and drive
wssembly Is available for the above at 9/- extra. Full construciional details 1/ post
free.

F.M. POWER PACK KIT. We can now supply complete kit for power pack suitable
for the above F.M. tuners or any other similar type. Pﬂce for '.he complete kit is 3,[6

AM/FM RADIOGRAM
CHASSIS! BARGAIN!

A special purchase of atrictly
iimited quantity enables us to
offer the following! For Medium,
Long and F.M. Wavebands, plus
gram position , , , Chassis size
overall 23}in. long, 9in. high, 7}in.
deep. Dial which is atiractive
red, green and gold lettering, on
black background, measures 12in.
xB§in. horizontal, For AC.
mains, 200/250 v, Valve line-up
EL84, EABC80, EF85, ECHS],
ECC85, EZ80, plus EMS0 Magic
Eye!l Limited quantity at bargain
price of £18/19/8 ouly, plus 5/-
P.& P. B.P. terms.

DULCI AM/FM CHASSIS H4

Iliustrated leafiet avaflable. L.M. and Shori Waves plus F.M, This is 2 quality chassis
6 latest B.V.A. Mullard Valves, inciuding magic eye. ]Ilgh Q. inductances throughout,
alao Ferrite rods. Price is £27/16/- cash—or H.P. terms.

DULCI AM/FM TUNER

Just released. Details available. Price £24 including tax, or H.P. terms,

AM/FM KIT! FIRST AGAIN!

Introdueing the JASON AM/FM KIT for
medium waves and F.
As (Nustrated this is a very high quality
chaseis incorporating 8 of the jatest miniature
valvea, plus DM70 maglc eye, Kits are
available for chassis complete with output
Algo less output stage
with own built-in power pack at
213/19/6 only. These are high fidelity
units and exceptional value at these prices
which include all required components and full construc-
tional details. Fully illustrated Data Booklet with full
construction details, plue individually prlced component list, available per return of post
at 1/6, post free. Both plus 3/6 P, & P.

SPECIAL PURCHASE! MANUFACTURER’S SURPLUS

Owing to favourable purchase, we can offer strictly
limited quantity of these handsome chassis. Af
200/250 v. for Medium and Long Waves, plus gram
position.  Incorporates own frame aerial, Valve
iine-up: U107, N108, DH107, W107 and X109. Overall
chassis size 12x6!x7}in hlgh Attractive bronze
dial with gold and cream lettering. Dial gize 11 x
4}in. BScale length 7iin, Logging scale provided.
Price £7/19/6 only, tax paid, plus 3/6 P. & P, H.P
terms. £4 deposit plus four monthly payments of 22/~

only, or 52/6 for ready assembled unit. This pack i
valve rectifier type 6X4 and built on chassis size only 6 X txllln Optlonal ex'.m for
power pack. Bulgin Octal Plug 2/3.

THE R.E.P. 1-VALVE RECEIVER. Al dry battery operation, for use with headphones.
The complete kit is available at 42/-, plus 2/- P. & P., or full instructions at 9d. post free.

BAND III. CONVERTORS |

COMPETITIVE ! |

power supplles or eeparate power pack.
Avallable with B8eries Heaters.
line-up:
PCC84
and PCF-
80. Size:
4 x 28 x
4}in. Fit-
ted with
external
fine tuning
contro!  for
Band 3 and
Band 1/3 ehange
over switch. Sep-
arate  contrast

am {deries Heaters),
mwd inside  cabinet.
handsome escutclieon. Available for AC
operation with parallel heaters, ECCS84

THE FAMOUS UNIVERTER—COMPARE
THE PRICE |

Handsome walnut cabinet. Suitabie ail

Type “ M.L." for runping from existing

Valve

control for Band 3. Power requirements:
u T. 160/250 v. at 30 mA., L.T. 1516 v.
Unit simply
Complete with

THE R,C.3/4 WATT
AMPLIFIER KIT.

Jusl released! Compare the advantages!
Treble bass, AND middle controis! For,
orystal or magnetic piekup! A.C. Mains
200/250 v. Valve line-up, 6V6GT, 6547,
metal 8X5GT. Negative leedback. Built
on stove enamelled steel chassis, measuring
only 8in. x Four engraved
cream knnbs are inulnﬂed in tbe prics of
the complete kit with all necessary practical
and theoretical diagrams, at £4/5/- only,
lus 2}48 kpsckmg and post, or Instruce
00!

THE R.C. GRAM RE%;CEMENT CHASBSIS

Still available. Our very popuiar Gram
Chaesis replacement kit. For long, medium
and ehort waves, and provision for gram.
Valves 6K8. 6K7, 6Q7, 8V8 and 6X5.

be supplied
assembled.
tested, and
ready for
use at £5/5/-
plus p. ani
p. Hearing
is believing.

For A.C. Mains 200/250 v, Chassis size:
13Hn, x B}in. x 24in, Dial size 10ir.x 4}in.
Assembly is simplified by use of ready
agsembied cofl pack Hlustrated booklet
with fulia bly instructi with i

ACOS TYPE 7 Crystal Micropbone

areas. Contains own power supply. Bimply ( and ECF80 as above. Price I list, is 1/6 t iree—or the kit -
connect 10 aerial.  Four-valve circuif.| P. & P 2/6, Full Instructions %4/;:1)19%!&611 ::;: wt'm- llmtp:,:dlbolt a.'o s’a/é/.cgf.':s Inserts  Brand uew. 7/@ each, post
Complete with all iustructions £6/19/6 | with each unit. Please speciiy whether 2/6 P. & P, - e
plus 3/6 P. & P. for London, or Birmingham, or Manchester. - i ”
Our advantageous H.P. terms
areavailable on any singleitem Please add postage under £1, or Cash with order. C.0.D. charge extra—open 9 a.m,

® over £5. Let us have your en-
quiries,

to 6 p.m. Monday to Friday,

Sorry but we close | p.m, on Saturday,
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WIRELES

s WOoRLD

THE ' ECONOMY FOUR” T.R.F. KIT.
three-valve plus metal rectifier receiver.
ma'lns 200/250 v.

W2 can supply all required componenta
down to the last nut and bolt.

finish cabipet.
with practical and theoretical diagrams.

this eet i3 being demonstrated at our
We proudly claim that

Valve Hne-upd
8K7, 6J7 and 6V6. Chassis ready drilled—Cabinet
size 12in long by 6in. high by Bin. deep—Choice
of fvory or brown Bakelite, or wooden wainut.
Complete {nstruction booklet

component brand new and tested prior to pack-
Our price £5/10/- complete—Remember,

prehensive available for this type of receiver—Booklet available at 1/ post free. This is
allowed if kit is purchased later, Plu= 2/8 packing and carringe for complete kit.

AQ

rigl

Each

shoy

THE “SUPERIOR ” FOUR KIT. Our
new four-valve receiver. A.0. mains,
200/250 v. M. and Long waves. As with
our very 3uccessful ”* Economy Four ™ all
required componenta are supplied, Valve
line-up: 2 68G7, 6 X5GT and 6 V6GT.
Chaasis ready drilled. Cabinet size, 10}in.
x 10in, wide. Maximum depth at base
5in. tapering to 3}in. at top. Bloping front.
Very attractively finished in light walut
and peach. Each component brand new
and tested prior to packing. Complete
instraction booklet with practical and

dry—for medlum and long waves.
plastic top panel,
green adds to the very imy

covel
ca.blnet mea.qurtng only 9in. x

This zet really has everything.
adequate volume from the 3in. speaker

Hne-up 3V4, 1R5, 183, 1T4.
components, exactlv as

batterles). Ures Ever-Ready 90
our popular all-dry ‘“ Rambler ”* on A.C.

Price includes all raquired components,
is completeiy sell-contalned in a metal b

THE R.C. RAMBLEI:{HA‘LL-DBY PORTABLE

Full assembly detalls with practical and theoretical
diagrams can be supplied at 1/@ post free. Thie
fs a truly professional 4-valve superhet—all
A cream
with dial engraved fn red and
poaing appearance of
this model whlch is housed in an nurac'.i\ve cream

type

7in. 'x 5%in.
‘Welght less batterles ulb ., with batteries 8}Ib.
Built-in frame
aerial, high quality, extremely sensitive, and very
Valve
Also the required
specified, including
cabinet, can be supplied from stock at the special
lncluslve price of £7/7/- plus 2/6 p. and p. (less
v. HT. type
B126 at 10/-. Also LT. 1.5.v. A.D. 35 at 1/8.

RAMBLER MAINS UNIT! At last we are al;lee to offer our special m1ins nnits kit for nsing

a1ns,

fits snugly fnto batiery compartment, can be supplied at 47/& cius 1/8 packing aund poshge.

and fall assembly nstructions, s unit

0x measuring 7in. x 2¢in. x lsm and is ldeaUy
suitable for ANY all-dry battery portable requiring 90 v. H.T. and 1.5 v. LT,

Complets kit, which when assembled
N.B.—T|

theoretical diagramns is provided. Booklet
available at 1/8 post free.
complete kit, £6/9/8! Please add 2/6
king and carriage. If preferred, we can
supply Cabinet Adsembly only, comprising
Cabinet and bracket wave-change switch,
dial, pointer, drum pulleys, drive spindle,
drive apring and knobs, at 454-, plus 2[6
packing and carriage.
are e’v%n supplied with suﬂicient solder (or
the jo!

N.B. All our T.R.P. Kit circuits now include specially wound Denco * Maxi-Q * coils

U.8. 0-1 mA. 3}tn. taken from
Round Pro]ectlon. M.C. = Moving Coil.
&quare. = Flush Round. M.I. = Movin,

ing, F8D 650 microamps, brand new, 27/8 only.

SP] 5

Thermo == Thermo-coupled. F. 8q., = Fiush
F.R.

METER RECT!FIERS 1mA. by G.E.C., at 6/6, n.lso 5 mA. by G.E.C,, at 8/6.

Our price for 3

B.8.R. MONARCH, The very latest cream
~speed mixer Auto-changer. Complete with
urn-over crystal pick-up. Complete in
original mannlacturer’s cartons, tully
guaranteed. Priee only £7/19/6. Buy now!
[Quantity at this price strictly limited,

JUST ARRIVED! Replacement pick-up
cartridge for B.8.R. Monarch, etc., type
HGP 37. Complete with sapphire stylil.
fitted in few seconds. Limited quantity
at 18/8 only! Tax pald, post free!

equipment but pertect, 22/6 each. R.P. =

COMMUNICATION RECEIVER PCR.2

3-wave band, 13-50, 190-570, 900-2,000
metres. Valve line-up 6V6, EBC33, X61
snd 3-EF.39. Illuminated calibrated dial.
fly-wheel tuning, aerial trimmmer. In black
crackle case size 17§in. x 10in. x 8in.
Output socket for 3 ohm speaker, or head-
phones. Absolutely brand new in original
cartons, manufactured for Govt. by PYE
LTD.
Price £7/10/- only, plus p. and p. 10/-.
With each set we supply full conversion
details for A.C. matn3, All required com-
ponenta for conversion available at 32/6
poat paild. Limited quantity.

We can now supply already converted
ready for A.C. Mains at £0/19/6, plus
H.P. avallable.

carriage,

METER SPECIAL! We have a Hmited
gquantlty of aircraft electrical thermometers,
Brand new, by Weston. 2in. moving coil
meter, flush square Atting. These meters
have & luminous scale graduated 40-140
degreea centlgrade, but the full scale deflec-
tlon is approximately 150 mlcroamps!
Price 12/8 each only, plus 1/- P. &
VIBRATOR PACK. Brand new, by l\h“ory
12 volt input,150 v. 40 mA. outpnt Com-
plete with synchronous vibrator, 17/6.
COIL PACKS. Manufacturers’ Burplus
Miniature size, only 2}in. x‘l}ln.xuln
decp. Iron-cored. For L.M. and 8.\V.
with gram, position. Switch haa 2-Inch
spindle. Abaolutely brand new, com-
plete with oircuit. Price only 27/8, plus
1/6 P. & P, A enip!

AMERICAN INDICATOR  UNIT TYPE
BC929A. Brand new Incorporating 3in. tube
8BPl, with mu-metal shield, 2-68N7GT
2-6H6GT, 6X5G. 2X3, 6G6G, 9 potentio-
meters 24 v., transrormer, and a host of
small components. The whole unit which
measures only 8jin. x 8iin. x 13%in. i
brand new, enclosed in black crackle
box, and can be supplied at 45/-, plus

s [the above receiver

on polystyrene formers, improved performance! Price remains the same. RC.54. Special P‘:rnhsse! ety (53
3-speed, Incorporating ‘' T " type turnover
SU RPLUiETEQRGAI N s head. Cream finish, Original n:;néxumctu;er ]
b 5 . and p,
F.SD, Size Type Fitting gricefierone. |99/ My coul plLeRSE i Janale
50 microamps DC. 2in. M.C. R.P. 50/ K
50 microamp .C. 34in. M.C F.R. (Tropicalised) 85/- |[KECORD PLAYER CABINETS. Speclally
50 microamp D.C. 5in. M.C. Rectangular 120/- lmade to house any type of single record unit.
50 microamp D.C. 4in. M.C. Rectangular Pinished In dove-grey leatherette. Base-
50 microamp D.C. 8}in. M.C. B [board measures 14}in. x 13}in. Clearance
100 microamp D.C. 2}in. M.C. labove and below board 3in., 45/ plus 3/-
200 microamp D.C. 2in. M.C. P. & P. We can also supply equally attrac.
200 microamp D.C. 3}in. M.C. / M\e dove-grey cabinet to house any atandard
500 microamp D.C. 2in. M.C. 6 ger at §9/6 plus 3/- P. & P. We
1mA. D.C. 2in. M.C. lcarry a large selection of eabinets for all
1 mA. D.C.2n. M. purposes. A stamp will bring llustrated
1 mA. D.C. 2in. M.C. lcabinct leaflets.
1mA. D.C. 2jin. M.C. [R.F, UNITS. All ncw condltlon and com-
5 mA. D.C. 2in. MC. kxlew. Cage size 9¢in, x 7iin. x 5in. Type
50 mA. D.C. 2in. MC. 4, 20-30 MCIH. 8/6. 8witched Tuning.
150 mA. D.C. 2in. M.C. Type 25. 40-50 Mc/a. 10/6. Bwitched Tun-
500 mA. D.C. 3}in. M.C. ing. Type 26, 50-65 Mc/s. Variable
.5 amp. R.F. 2in. ‘Thermo Tuning, 22/8. ALL these units Post Free.
1 a; R.F. 24in. M.C.
IZOn(l)me amp. DC. 2lbn. M.C. EX-W.D. CATHODE RAY TUBES. Guar-
150 amp. AQ. 4in. M.I anteed full picture.  VCRO7 at 40/-.
1 amp, R.F. 2}in. Thermo IVCR5I7C at 35/-. Also VCR139A—
3 amp. R.F. 2in. Thermo [Ideal for oscilloscope 2¢in. screen at 35/-.
5 amp. D.C. 2in. M.C. 'We also bave VOR97 with alight cut-off
20 amp. D.0. 2in. — very suitable for oscilloscope, testing
amp. D.0. 3}in. M.I. [purposes, etc., at 15/~ only. All these
30 amp. D.C. 2in. M.I. lbubes are brand new, in original packing,
15 volt A.C. 2}in M.1. land tested before despatch. Please add
20 volt (3 mA.) D.0. 2in. M.C. /8 packing and carriage for any of the
13-0-15 volt D.O. 2Hin. MC. labove tubes.
300 volt A e, A FR 39/~ [MAINS TRANSFORMER BARGAINS. Lim-
2}in. ROUND FLUSH MOUNTING um'" & by WESTON, blank scale ready for re-engray- [ited quantities. ~ Manufacturers” Surplus.

350-0-350, 80 mA., 6.3 v. 3 a,, 5 v. 2 a,
[Halt shrouded, drop-thmugh, 14/8 only,

plue 18 P. & P. 230 v. Input, 300-0-300
0 mA., 6.3 v., 3 a,, 4 v. 2 a. Tropicalised
drop throu h t pe, 9/6 only, plus 1/6

P. & P. lnput 110/?.30 v. Auto load 230 v.
750 mA., 350-0-350 130 mA. Tapped fila-
iment winding 6. v. 3 a., 13 v, .3a., 21.8 v.

.6 a.,ale0 5 v.2a. Tropicxliseddrop hrough
type, 21/- plus 2/6 P. & P. 270-0-270,
100 mA. 6.3 v. 3 a.,, 5 v. 2 a,, 200/250 v.

Input universai mounting 16/8, plus 1/6
P. & P.

6-VOLT VIBRATOR PACK. Ex-W.D.
B8-volt input, output 140 v. 30 mA. Fully
smoothed and rectified, Incorporating
‘Wearite 6 volt 4 pin vibrator type NSB6.
Unit size only 8}ln. X Sin. X Z24in. Price
15/- plus 1/- P. & P. New condition.

RECEIVER [YPE 25/73. (The recelver
lcection of TR1196). Supplied complete
with full data for conversion to 3-wave-
superhet receiver. Unit is complete with
6 valves 2-EF39, 3-EF36, FK32 and EBC33,
also stadard I.F.T.'s 465 Kc/e. Price 27/6
plire 2/6 P. & P.

TR1196 TRANSMITTER PORTION, We
lcan also supply the transmitter portion of
incorporating valves,
EL32, EF50, CV501. Type 600 relay
transformer, cofls, switches, etc. Limited
jquantity at 12/6 only, plus 2/6 P. & P.

3/-p. & p.

VALVES

We have perhaps the most up-to-date valve

stocks in the trade. A stamp wﬂl bring
list but the f

only of biani new imported valve types,

fully guaranteed. Purcahse Tax Paid,

EABC8010/- DAF96 10/6 PL83 11/6
EAF42 10/- DF9% 10/6 PYS0 10/8
EB41 7/6 DK92 1076 PY81 10/-
EB91 7/6 DK96 10/ PY82 98
EBC41 10/- -DL9 10/ PY83 11/8
EBF80 11/6 or39/6 persct UBC4110/8
ECC81 "9/~ of four. VUCH4211/6
ECC83 9/- DM70 g UF4l 10/6
ECcs3  9/- ELil 10/ UL4l 10/8
ECC84 15/- EL8S4 11/ UY4l 9j-
ECC85 10/- EMS0 9/- 6AQ5 8/6
ECF82 15/ EY51 12/- 6AT6 8§/-
ECH42 11/6 EYS6 14/8 6AU6 9/6
ECHS1 11/6 Ez4) 8/6 6BAS 8/6
ECL80 11/6 EZ8) 8/ 6BES /-
EF4l  10/6 PCF80 12/ 6BW6é 8/8
EF80 10/6 PCF82 12/@ 6X4 18
EF85 10/@ PCC84 12/8 35W4 16
EF8;  12/6 PL81 13/@ 50B5 10/-
EF89 10/~ PL83 10/6 50C5 10/~

In addition we naturally have all usuat
surplus types available such as 6V6GT, etec.
All in our valve price list!

BRAIID NEW C.R. TUBES.—By
leading manufacturer, 12in. eqluvxleot
to MW 31/74 £11/19/8. MW36/21
Tinted. Latest type 14in. rectangular
6.3 v. beater. 12-14 Kv. In orlginal
sealed cartons imited quanttty only
at £12/18/6. Ditto 17in. type 17ASPY.
Price £18/19/6. All H.P. avaflable.

Plus 15/- packing, carriage and in-
suranec.
TRANSISTORS! MULLARD TYPE OF, 7L

Available ex stock at new list price of
24’ each. poat free i %

Another Cabinet Bargain! Special purchase
of walnut veneered trolley-type c&blneu
originaily & d for use in
T.V. Easily recognised as being of leading
High Quality manufacturer's stock, heavy
dark solid walnut. Can be easily adapted to
house tape recorder, amplifier, radiogram.
Measurements external 24Hn. X
2%in, The whole is mounted on
castors, Unbrepeatable barzain at £5/19/6,
plus 10/- packing and carriage. We have a
large selection of all type cabineta. A stamp
will bring list.

No.38TRANSMITTER/RECEIVER
WALKIE-TALKIE. Range approx. 5
miles. Coverage 7.4-9 Mcfs. The set only
complete with valves at 25/=, in very
good condition.

We alao hava avauable "38" seu abaolutely complete

box, aerial,

phone, spare

set o( valves, with full tr
brand new in original sealed packing cases,
complete station, plus 3/- carrlage.

Export enquiries invited.

at 99/6 each

POWER PACK. By leading manufacturer.
8a.,83v.2a,4v.7a,8¢v

{nput 200/250 v. Output 350-0-350 280 mA.,
smoothed. Incorporates valyve rectifier GZ32.

.2 a. Fully
mumtel 13in. x 7in. x Sin. Wt. 221b Yew only at £4/19/6, plus 3/6 p. and p.

, 6.3 v,
Chagsis

18, Tottenham Court Road,

RADIO LTD.

London, W.I.
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All for A.C. MAINS 200-250 v., 50 cfes*

R.S.C. BATTERY CHARGING EQUIPMENT e Tk

ASSEMBLED ASSEMBLED CHARGERS BATTERY CHARGER KITS

CHARGER 6v.lamp. .......... 19/9 | Consisting of Mains Trans- Assembled 6 v.
6 v. or 12 v. 6 v.or 12 v. 1 amp. 25/9 | former, F.W. Bridge, Metal or 12v. 4 amps
2 amps. 6v.2amps. ........ 29/9 | Rectifier, well ventilated steel v. ps.
Fitted Ammete' 6v.or12v.2 amps... 38/9 | case, Fuses, Fuse-holders, Fitted Ammeter and
and selector 6v.or12v.4amps... 56/9 | Grommets, panels and circuit. variable charge sel-

plug for 6 v. or Above ready for use. Carr. 2/9 | Carr. 2/6 extra. ector. Also selector

12 v. Louvred 6v.orl2v.lamp. .... 22/9 lug for 6 v. or 12
metal case, fini- HEAVY DUTY KIT 6v.2amps. .......... 25/9 | 5 cgharging. Double
shed attractive 1 12 v. 30 amp. Suitable for | gy or12v.2 amps. 31/6 fused.  Well ven-
hammer blue. Samvgeehi‘::lieﬁ,s s wll\(/ﬂi:snui!:gg | 6v.or12v.4 amps. 49/9 tilated steel case
Bl B | 200/250 v. 50 c/s. Outputs 12 v, | BATTERY CHARGER KIT ¥ifi ‘bluq) [Emman
and output 15 amp. twice. Consists of | Consisting of F.W. Bridge Ready f 69/6
leads, Double Mains Trans. 2 Metal Rec- | Rectifier 6/12 v. 5 a. Mains useavyd‘:rm ins and
Fusea | tifiers. 2 Meters, 4 Fuses, 4 | Trans., 0-9-15 v. 6 a. output, 1 ;1 damCan'
: Terminals, 2 Rheostats and | and variable charge rheostat g}l(,pu eads. y
46/9 carr. 3/6. | circuit. Only 9 gns., carr. 15/-. | with knob. Only 45/9. Post 3/-. .
EX GOVT. MAINS TRANSFORMERS | EX GOVT. SMOOTHING CHOKES
SELENIUM RECTIFIERS All 230 v. 50 cfs. input.
250 mA., 10 H.,500chms . ............. 14/9
L.T. Types 6/12v.6a. .... 19/9/8.8v.4a,9/9. 120-0-120 v.40 mA. . ... 5/9 250mA., 3H.. 50
2/6v. bahw... 1/9 6/12v.10a. .. 25/9/300-0-300v.150mA.4v.3a. .. ........ 9/9 D G - onggec-co0 200 8/9
6/12 v. } a.h.w. 2/9 H.T. Type HW. [250-0-250 v. 60 mA. 6.3 v. 2 a, 5v. 2 a. 150mA., 10 H,50chms .............. 10/11
16:/;;’ l?ndge TY%TS gg v. gg mf:.. . z;g 465’0(&;03! 3;\ 312 N —- ;;;g 150 mA., 6-10 H., 150 ohms., Tropicalised 6/9
v.la. .... 9 v.50 mA... v m, v.5a e
6/12v.2a, .... 8/9 250v.80mA... 7/9(0-16-18-20 v. 35 . 796, Carciage 5. exvta :go el o diitd gl gl
6/12v.3a ... 12/9 250 v. 150 mA. 9/9 0 mA., 10 H., 200 ohms, Tropicalised.. 3/11
612v.4a ... 165 300v.275mA. 12/11| MANUFACTURERS SURPLUS 50 mA., 50 H., 1,000 ohms ............ 6/9
CO-AXIAL CABLE. 75 ohms fin., 8d. yard. || Fully shrouded upright. Primary 200-230- L.T. type 1 amp., 2ohms ............ 2/9
Twin screened feeder, 11d. yard. 250 v. Sec. 425-0-425 v. 150 mA. 6.3 v. SPECIAL OFFERS. Small 2 gang
5 CORE FLEX. Henleys circular rubber|f 3a,5v.3a, 33/9. Clamped type 250-0-250 variables .0005 mfd., 4/9. 8-8 mfd., 450 v.
14/36. Each lead colour coded. 1/6 vd. v. 70 mA., 6.3 v. 2.5 a. 9/9, post 1/9. Electrolytics (nudget) in lots of six, 1/6 ea.

T.V. CABINETS. For 15, 16 or 17in. tube.
Table model with doors, 79/6, carr. 7/6.
Table type for 12in. Tube 27/6, carr. 5/6. All
leading manufacturers surplus.

SILVER MICA CONDENSERS. 5, 10, 15,
20, 25, 30, 35, 50, 100, 120, 150, 180, 200, 230,
300, 330, 400, 470, 500, 1,000 pfd,  (.0014F),
002 mfd. (2,000 pfd.). Al at 6d. each, 3/9
dozen one type.

DIAL BULBS, M.E.S, 8 v. 0.2 a,, 6/9 doz.
6.5v.0.3a., 6/9 doz.

ELECTROLYTICS (current production).
NOT Ex-Govt.

Type BMI. An all dry bat-
tery eliminator. Size 5} x
4} x 2in. approx. Completely
replaces batteries supplying
1.4 v. and 90 v. where A.C.
mains 200-250 v. 50 c/cs. is
available. Suitable for all
battery portable receivers
req\urmg 1.4 v. and 90 v.
This  includes latest Jow
consumption types. Complete
kit with diagrams 39/9, or
ready for use, 46/9.

R.6.C. BATTERY TO MAINS CONVERSION UNITS

Type BM2. Size 8 x 5} x
2}in. Supplies 120 v., 90 v,,
and 60 v, 40 mA. and 2 v.
0.42a.10 p., fully smoothed
THEREBY GOMPLETELY RE-
PLACING BOTH H.T. BAT-
TERIESAND L.T.2v. ACCUMU-
LATORS. When connected to
A.C. mains supply 200-250 v.
50 c/cs. SUITABLE FOR
ALL BATTERY RECEIV-
ERS normally using 2 v.accu-
mulator. Complete kit of parts

Tubular Types Can Types . with diagrams and instructi:
8uF450v..... 1/9 8mfd.350v... 1/3|| PLESSEY DUAL CONCENTRIC 12in. P.M. SPEAKERS. 49/9, orgready for :gse ;\;IG?ns
8 mfd. 500 v. 2/6 8mfd. 600 v... 2/11{|(15 ohms), consisting of a high quality 12in. speaker, of ortho-

16uF 350 v 2y3 16mfd 350v... V11|l dox design supporting a smaller clliptical speaker ready wired MAINS ENERGISED
= - 209 16uF450v... .. 2/9 | with choke and condensers to act as tweeter. This high fidelity] SPEAKERS R.A. 2-3 ohms.
16uF 450 v.. ... 16 mfd.500 v... 3/9/| unit is highly recommended for use with our A8 or any similar| 8in. Ficld 600 ohms., 10/9.
H. ceee M. V..... amplifier. Rating is 10 watts. Price only in, ield 1, onms., .
16uF 500 v. :;9 22535250 2/41/; Lifi 1 P nly £5 17/6. | 10in. Field 1,500 ohms., 23/9
32uF 350v..... 9 v.
32mfd, 500v... 5/ A0 mid 450v. dig R.S.C. TRANSFORMERS
8-16uF 500 v... 4/11. glie Easov. . 2/i1 FULLY GUARANTEED, INTERLEAVED AND IMPREGNATED
25sF25v. .... 13  16-16uF 450 v. 3/11| MAINS TRANSFORMERS FILAMENT TRANSFORMERS
s0uR12v. .... 1/3 16-32uF 350 v. 4/9|Primaries 200-230-250 v. 50 ¢/s. Primaries 200-250 v. 50 c¢/s.
50 mifd.25 v... 1/9 32-32uF 350 v. 4/9| FULLY SHROUDED UPRIGHT MOUNTING 63v 15a. .. 5/9 0-2-4-5-6.3 v.
50uF 50 v 1/9 32-32uF 450 v. 5/91250-0-250 v. 60 mA. 6.3v.2a,5v. 2a,, 63v.2a. .... dia. N0 B 16/9
. o b0 64-120 mfd. 350v 7/6] Midget type, 24-3-3in. .............. 17/6 | 0-4-63v. 2 a 7/9 63v.6a..... 17/6
100mfd. 12v... 1/9  100-200mfd.275v.  {350-0-350 v. 70 mA., 6.3 v.2a.,5v.2a. 19/9 |63 v.3a. .... 8/11 12 v. 3 a.
100 mfd.25v... 2/3) 6/11 2500-250v3100mA ,63ve-4dv.,4a,ct, 2509 12v.la .... 7/9 24v.15a 17/6
Many others in stock. 1 0-4-5v.3a. ........0civiiiiinnn CHARGER TRANSFORMERS
VOLUME CONTROLS with long spindics, all 3300 229 V- 100 mA» &3 V- da»5v-32. 2309 | Al “with 200-230-250 v. 50 c/s. _Primaries:
values, less switch, 2/9; with S.P. switch, 3/9.|tor R1355 conversion .............. 31=| 93715 ¥ 14 a, 11/9, 0-9-15 v. 3 a, 16/9;
VIBRATORS. Oak 2 v. 7 pin. synchronous,|300-0-300 v. 100 mA.,6.3v.4a,5v.3a. 23/9 (1)3‘795,'8_;713' v"'sz’ }3{3’ &?-531155951% : 243['9§
S s
7/9. 308:2::5403 Vj laOO mA.,6.3v.4v.4a,,ct, e 0-9-15 v. 7.5 a., 28/9.
s e SOV T EHT. CONDENSERS _ 1350-0-350'v. 100 mA., 63'v. 4a.,5'v. 32 23/9 | ELIMINATOR TRANSFORMERS
5 mfd"3 500 v. Cans ... 191300-0-300 v. 130 mA., 6.3v.4a.ct.,63v. Primaries 200-250 v. 50 c/s.
) mfd. olus 1 mfd. 8000v laree blocks 1 a., suitable for Mullard 510 Amplifier 33/9 | 120 v. 40 mA,,5-0-5v.la. ............
(comxrrl)olr: ETGe ol ited) M3 DIEES) 6 358'2_250 ; 100 mA., 6.3 v.-4v., 4 a., C.t., s 90 v. 15 mA., 6-0-6 v., 250 mA.
""""" -4=3 V a. ... .........-....
EX GOVT. METAL BLOCK PAPER|350-0-350 v. 150 mA., 6.3 v. 43.,5v.3a. 33/9 | QUTPUT TRANSFORMERS - a6
CONDENSERS . 353-0-3550 MR mA', 6.3 . 35, 6.3 V. 3/9 Small Pentode, 5,0000 10 30 1.rr. s 3/9
2mfd.500v. .. 1/9 10 mfd. 600 6/9| 2a,5v.3a ... i ade. 50000 to 300 0"
mid200v. | 205 &.s'mid. 500 \Vr 5/1/1 425-02425 v. 200 mA., 6.3 v. 4 a, cx, P e 2 T A2
lard Pentode, 8,0002 to 3Q ... ... 4/9
Smfd.300v. .. 519 | Jsmfd 500v... 75 o aA:;;(fﬁs v. 3 a suitable 49j9 | Multi-ratio 40 mA."30: 1, 45:1, 60 1,
4 mfd. v.plus 2 mfd. 250v. ........ /11 tlliamson phitier, °© 0ggoqobzl : 1sh-Ps ’ .
EX GOVT \I’DALVES VJR137 EASO, EB34| o uran 350 mA 63,53, 63 P“QS?‘:I’I"‘“CEI‘;‘S“‘%’E“S%S‘?‘-’P‘?% ohms |10 g;g
. ool -213; NSHA 1/3; EL32'3[9. 5 6a,5v.3a - mm 69/6 | Pyush-Pull 10-12 Watts 6V6 to 30 of 15Q 15/9
= — TOP SHROUDED DROP-THROUGH TYPE Push-Pull 10-12 Watts to match 6V6 to
EX GOVT. UNITS, type RDF1 in original|250-0-250 v. 70 mA., 6.3 v. 2.5a. ...... 13/9 3-580r 150 ................. 16/9
sealed cartons with 14 valves including 5Z4G|260-0-260 v. 70 mA., 6.3 v. 2 a,, 5 v. 2 a. 16/9 | Push-Pull 15-18 Waus, sectionally wound,
etc., trans., L.F. choke, Rectifier etc., etc. We[350-0-350 v. 80 mA., 6.3 v.24a,5v. 2a. 18/9 6L6, KT66, etc., to 3 or 15 ohms 21/9
cannot enter into correspondence regarding|250-0-250 v. 100 mA., 6.3 v. 48,5 v. 3a. 22/9 | Push-Pull 10-15 Watts, Ultra Lmear,
g:_;ea ium;i wzl;n[c;x repée:rerm ;/geally exceptional | 300- o~3(§)c‘)1 \51 102 mA., 63 v.-4 v. 4 a, e I d;sn[gg&eld for Mullard Amplifier 510.... 39/6
n . . v A% . - PR 23/9 as. 20 Watt high-quality secnon-
CONTROL PANEL with 1 six-position 3- 350 0-350 v. 100 mA., 6.3 v. 4 a. c.t,, gll_y wound, 61.6, KT66, etc.,to 3 or 15Q2 47/9
wafer Yaxley switch, 1 pointer knob. 2 S.P.S.T. 5V.3a et iee i 22/9 | Williamson type exact to spec. ........ 85/~
switches, various plugs and sockets. Only 1/6. 350- 0'30591_; 1030 [k G5 (Lo & 23/9 SMOOTHING CHOKES
OIL FILLED BLOCK 350-6:350 v, 150 mA , 6.3v. 4., 5v. 3a. 29/9 | 230 mA., 5 H., 100 ohms. ............ i
CONDENSERS 150 mA., 7-10 H., 250 ohms. 0000 ooy 11/9

Bryce 11-7 mfd. 500 v. New unused Govt E.-H.T. TRANSFORMERS, 2,500 v. 5 100 mA., 10 H., 200 ohms

surplus, only 5/9 each. : mA., 2-0-2 v, 1.1 a, 2-0-2 v. 1.1 a, 80 mA.. 10 H., 350 chms.
2 . i for VCR97, VCR517 .............. 36/6 | 60 mA., 10 H., 400 ohms.
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R.S.C. A6 ULTRA LINEAR 30 WATT AMPLIFIER

NEW 1956 DESIGN. HIGH FIDELITY
PUSH-PULL UNIT EMPLOYING SIX
VALVES. Tone Control Pre-amp stages are
incorporated. Sensitivity is extremely high.
Only 30 millivolts minimum input is required
for full output. THIS ENSURES THE
SUITABILITY OF ANY TYPE OR
MAKE OF MICROPHONE OR PICK-
UP. Sepnrate Bass and Treble controls give
both and ‘“‘cut” with ample tone
correcuon for long playing records. AN
OUTPUT SOCKET WITH PLUG IS
INCLUDED FOR SUPPLY OF 300 v.
20 mA. and 6.3 v. 1.5 a. FOR A RADIO
FEEDER UNIT. Price in kit form with
easy to-follow wiring dxagrams. 9 GNS,
Carr. 10/-

Or Factory built with 12 momhs guarantee,
50/- extra. H.P. TERMS ON ASSEMBLED
UNITS: DEPOSIT 28/6 and 12 monthly
payments of 21/-. If required an extra
input with associated vol. control can be
provided so that two separate inputs such as ‘‘ mike ”
etc., can be simultaneously apghed for mixing purposes.
this 13/-. Cover as illustrated 17/6 extra.

and gram., etc.,
Extra cost for

Type 807 output valves are used with High
Quality Sectionally wound output trans-
former specially designed for Ultra Linear
operation. Negative feedback of 17 D.B. in
b CERTIFIED PERFOR-
MANCE FIGURES ARE EQUAL TO
MOST EXPENSIVE UNITS AVAIL-
ABLE. Frequency response 4+ 3 D.B.
30- 20,000 c/cs ., 12 D.B. ““lift” at 50 c/cs. cs.,
12 D.B. *“lift” at 12,000 c/cs.
and noise 70 D.B. down. Good
reliable components used. Chassis finish blue
crackle. Overall size 12x9X9%in. approx.
Power consumption 150 watts. For A.C.
mains 200-230-250 v. 50 c/cs.  Outputs for 3
and 15 ?:hm speakers. Y

uallty

BASS,

Al ELECTRONIC
ORGAN, GUITAR, ete.

FOR DANCE

BANDS, GARRISON THEATRES, etc., etc.

We can supply Microphones, Speakers, Rotary Converters, etc., at
keen cash prices or on H.P. terms with amplifiers.

EXPORT ENQUIRIES INVITED

RS.C. TA1 HIGH QUALITY TAPE DECK AMPLIFIER
FOR ALL DECKS WITH HIGH IMPEDANCE RECORD/PLAYBACK AND
ERASE HEADS. 8uch as Lane, Truvox, etc. Chaasis size 12-7-3in, Overall
slze 12.7-83in. For 230-250 v. 50 c/cs. A.G. mains, Output for standard
2-3 ohm speaker. Only 15 millivoits lnput required for full recording. Only
2 millivolts input head. Magic Eye re-
oording level indlcator, Provision for teedlng P.A. amplifier. Can be used
a8 gram, amplifier with input of 0.75 v. R.M.8, Negative feedback equaliza-
tion. Linear frequency response 43 D.B. 50-11,000 ¢/cs.
Facilities for recordings at 15in., 7}in., or 31in.
Ready for use. per second. Automatic equalisation at the turn
GNS. Carr. 7/8 of a knob. When switching from record to
playback position automatic demagnetisation of
heads is assured. PERFORMANCE I8 COMPARABLE WITH UNITS
AT OVER TWICE THE COST. LEAFLET éd.
BRAND NEW B.S.R.
MONARCH 3-SPEED MIXER

GARRARD 3-SPEED AUTOMATIC RECORD CHANGERS.

Latest Model. Type RC110. Fitted high fidelity turnover

crystal plck-up head. For 200-250 v, A.C. mains. Limited AUTOQO-CHANGERS. With
number. Brand new cartoned. Only £8/17/6, plus erystal pick-up and dual
5/6 carriage, p&mﬁ sapphin; “yulla y::r
H.M.V, LONG PLAYING RECORD TURNTABLE COM- ey Plays tenTin, 101

PLETE WITH CRYSTAL chx-vr (SAPPHIRE STYLUS),
Bpeed 33} r.p.n. EW. CARTONED. Only
£3/19/8 (approx. halt pﬂce)_ Carr. &/- (for 200-250 v.
A.C. Mains).

MICROPHONES. High fidelity crystal types. Acos 83-1

12ln. intermixed. For
A.C. mains 200-250 v. 50
cfca. Bupplled in scaled
eartons with template and
operating instructions. £7/15/- plus 3/6 earr.

or

R.S.C. ULTRA LINEAR
12-WATT AMPLIFIER

NEW 1956 Model AS High-Fidelity Push-Pull Amplifier
with * Built-in » Tone Control, Pre-amp. stages. High
sensitivity. Includes 5 valves (807 outpuu), ngh Qualty

hand or desk type, 50/-, Plezzo with heavy floor base and
teiescopic stem, £6/19/6.

R.S.C. 4-5 WATT _HIGH GAIN AMPLIFIER
TYPE A5

A highly sensitive 4~
valve quality amplifier
for the home, small
club, etc. Only 50 milli-
volts input is required
for full output so that it
is suitable for use with
the latest high-fidelity
pick-up heads in addi-
tion to all other types of
pick-ups and practically
all mikes. Separate Bass
and Treble controls are
provided. These give
tull long playing record equalisation. Hum level 1a negli-
glble being 71 D,B. down, 15 D.B. of negative feedback la
. of 300 v. 26 mA, and L,T. of 6.3 v. 1.5 a. is
Avnﬂnble (or the supply of a Radio Feeder Unit, or Tape
Deck pre-amplifier. For A.C. maina input of 200-230-250 v.,
50 ¢/s. Qutput for 2-3 ohm speaker. Chassis la not ullve
Kt is complete in cvery detail and inclndes fully E
punched chaasis (with baseplate) with biue
hammer finish, and point-to-point wiring diagramse
and instructions. Exceptional value at only
£4/15/-, or assembled ready for use 25/- extra,
plus 3/8 carrlage.

R.8.C.A73-4 WATT QUALITY AMPLIFIER

A highly senaitive 4-valve amplifier using negative
feedback and having an excellent frequency
responge. Pre-amplifier and Tone Control stages
are incorporated with separate Basa and Treble
controls giving full tone compensation for Long Piay! ln

records. Suitable for any kind of pick-up lncluding mmn A design of a 3-valve 200-250 v. A.C. Malns receiver with
high fidelity types. H.T. of 250 v. 20 mA. and L.T. 6.3 v.{selenium rectifier. For inclusion in either of cablnets
1 a, avallable for supply of Radlo Feeder Unit, etc. ONLY |illustrated above. 1t employs v:lves 8K7, 8P6l, BFGG
40 millivolts input required for full output. Fully Isolated |and is npech.lly designed for simpli wiring.

chassis with bageplate. For A.C. mains 200-250 v, 50 cycles.|and quality is well up to standard, Point- to-Polnt wiring
Output for 2-3 ohm speaker. Complete kit of parts with|diagrams, instructions and parta list, 1/9. This receiver
point-to-point wirlng diagrams and instructions. Only|can be bullt fora maximum of £4/19/6 Including cabinet.
£3/16/=, carr. 3/6 orlacwry built 22/6 extra. Avallable in brown or creamn bakelite, veneered walnut.

WALNUT VENEERED CABINETS. Designed for above

record changers with provision for housing amplifler and
speaker. Attractive design. Limited number. Brand new
cartoned £3/19/6, carr. 7/6.

QUALITY AMPLIFIERS, 3-4 watt, specially designed for
use with BSR changer and above cabinet. Latest miniature
type valvea used. BSeparate Baes and Treble Controls and
Voi. Control with maine switch. For A.C. 200-250 v.
mains. Ready for use, only £3/19/8, carr, 3/6.

P.M. SPEAKERS. Bulitable for use with above equipment.
| Elliptical 7 x 4 1ns. with 2-3 ohm speech coil, 18/9 ea.

{COLLARO HIGH FIDELITY MAGNETIC PICK-UPS.
Low impedance with matching trans,, brand new, boxed
at fraction of normal price. Only 31/-.

P.M. SPEAKERS. 2-3 ohm., 5in. Goodmans, 17/9, 6}in.

gs/All 15/8. 8in. Rola, 19/9, 10in. B. A., 26/9, 12in. Plessey,

THE SKY FOUR T.RF. RECEIVER

2.

32 THE CALLS. — LEEDS,

Terms CW.O. or C.O.D. No C.O.D. under £1. Postage /9 extra on all orders .under
£2, 2/9 extra under £5 unless carriage charge stated. Full Price List 6d. Trade List 5d.
Open to Callers: 9 a.m. to 5.30 p.m. Saturday until | p.m

lly wound output transformer, speciall

for Ultra Linear operation, and reliable srall condenserl of
current manufacture, INDIVID! UAL CONTROLS FOR
BAS3 AND TREBLE “ Lift " “Cut.” Frequency
responss # 3 db. 30-30,000c¢/cs. Hix negnlva teedback loops.
Hum level 71 db. down. ONLY 70 millivoits INPUT
required for FULL OUTPUT. Suitabie for use with all
makes and types of pick-ups and practlcally all microphones.
Comparable with the very best dcsigns. For STANDARD
or LONG PLAYING RECORDS. For MUSICAL INSTRU-
MENTS such as STRING BASS, GUITARS, etc. OUTPUT
SOCKET with plug provides 300 v, 20 mA. and 8.3 v.1.5a.
For supply of » RADIO FEEDER UNIT. H.P. TERMS ON
ASSEMBLED UNITS, DEPOSIT 25/6 and nine monthly
payments o? 22/4 8ize approx. 12-9-7In.
200-230-250 v. 50 ofcs. Output for $ and 15 chm speakers.
Kit is complete 040 last nut. Chaseals is fully punched. Fuil
instroctions and point-to-point wiring diagrams supplied.

Unapproachable value at £ /1 5/-, or factory built
45/~ extra. Cnrrln.ge 10y-. If required louvred metal cover
with 2 earrying handles can be eupplied for 17/6.

‘Where an extra input socket with associated wolume
control is required for mixing purposes thia can be provided
for 13/~ extra.

For A.Q. mainse

ROTARY CONVERTERS. 150 watts. Input
12 v D.C. Output 230 v. 50 ¢jes. A.O. Only 7 gns.
Carr. 78,

FOUR-STAGE RADIO FEEDER UNIT

Design of a HIGH FIDELITY L. and M. wave
T.R.F, Unit with self-contatned heater supply and
thorough H.T. decoupling, Only 250-400 v.
15-20 mA. H.T. required from main amplifier.
Three valves and Low Distortion Germanium
Diode Detector. Flat topped response charmo-
teristlc. Loaded H.F. coils. Two variable Mua
eontrolled H.F. stages, 3 gang condenser tuning.
Cathode follower output stage, Bwitch position for Gram,
and Gram. Input and output sockets. Performance com-
parable with the beat in Feeder Units. For A.C. maina
200-230-250 v. opemuon. Slze 11-8-7§in. TNustrations
full set or wirin, and tnstractions
and |ndlvlduAl!y priced parts list /8. This unit can be
bullt for only £3/16/-, including Dial and D-ivs knobs
and every item required.

DEFIANT RECORD PLAYING TURNTABLE COMPLETE
WITH MAGNETIC PICE-UP. Pisk-up ls high impedance
type. Unit is housed In a beautiful walnut veneered cabinet
of attractive design. For all standard records (78 r.p.m.)
Limited number. Brand new, cartoned, £5/17/8, carr, 7/6.

W.B. “ STENTORIAN » HIGH FIDELITY P.M. SPEAKERS,
HF1012, 10 watta, 15 ohm (or 3 ohm) speech coill. Where
a really good quality epeaker at a low price ia required, we
highly recommend thls unit with an awazing pertormm::l:,

£4/10/8. Please state whether 8 ohm. or 15 ohm. req
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L. WILKINSON (CROYDON) LTD.

19 LANSDOWNE ROAD, CROYDON
Phone : CRO. 0839. Telegrams : ** WILCO,”” CROYDON

RELAYS PO TYPE 3000

BUILT TO YOUR
SPECIFICATION

QUICK DELIVERY
KEEN PRICES
CONTACTS UP TO
8 CHANGE OVER

GUARANTEED

METERS :
F.S.D. Size Type Price
60 Microamp f; {scaled 0/100) 23in. M(.y/FR 70/
100 ”» (scaled 0/1600 yds.) 2}in. MC/FR 42/8
260 o (multirange scale) 3am MC/FR 55/—
500 " MC/FS 27/6
500 1 (scaled 0/15 KV) Zm plug type MC/FR 18/6
1 Milliamp 2. MC/FR . 17/8
1, 2in. 5Q/87 MC/FS Elliott 27/8
6 " 2in. MC/FS 10/8
30 ,, 24in. MC/FR 12/6
50 o 2in. MC/FS 10/8
100 . 24in. MC/FR 12/6
200 5 2}in. MC/FR 12/6
260 5 24in. MC/FR 12/8
500 " 24in. MC/FR 12/8
1 Amp, 24in. MC/PR 17/6
20 2¢in. MI/FR 25/~
30 ., 2in. MC/FS 10/6
60 bin. MI/PR 60/-
50-0-560 Amp 2in, MC/FS 12/6
16 Volt 2fin. MI/FR 15/8
20 ,, 2ip. MC/FS 10/6
40 2in. MC/FS 10/8
300 2in. ‘MC/FS 10/8
300 ,, 2}in. MI/FR 25/-
300 ,, bin. MI/PR 60/-
2,000 ,, 2}in. ES/FR 40/-
34in. MC/PR 21/-

3,600,

RADIATION MONITORS. Various types 1092C, 1092B, Airmec Rate-
meter No. 1011B in case with Gamma probe, spare Gelger tubes, etc,
The 64 Scaler. Further details on request.

WAFER SWITCHES. Miniature, 2 Pole 6 Way, 3 Pole 3 Way, Both 2/8 ea.
Standard, 1 Pole 3 Way, 1 Pole 4 Way, Both 2/6; 2 Pole 4 Way 3/-;
1 Pole 11 Way, 2 Pole 6 Way, 4 Pole 3 Way, 8 Pole 2 Way, 6 Pole 3 Way,
3/6; 2 Pole 11 Way, 3 Pole 6 Way, 6 Pole 4 Way, 4/6; 8 Pole 6 Way, 10/—
Ceramic Types, 1 Pole 3 Way 4/-; 2 Pole 12 Way, 10/6; 4 Pole 4 Way,
6/—; 12 Pole 3 Way, 15/-. Post 9d.

CHARTBOARDS. Complete with pantograph arm, Perspex scale, pro:
tractor head. Ideal as a drawing board 17in. square. Brand New, 25/-.
Post 3/-.

TERMINAL BLOCKS. 2 way No. 65C/430 fully protected, 4/- per doz., 60
for 15/-, 100 for 26/-. 3 way, 8/- doz., 30/~ for 60. Post 1/

TRIMMING CONDENSERS. Air spaced minjature 1.5 to 8 pf., 1.5 to 20 pf.,

2 to 32 pf.,, 20 pf. All at 1/— each or 8/- per doz. Post 1/-.

cONDENSERS METALMITE. 350 vt. wkg., .001, .002, miniature 1/4 ea.,

12/~ doz,; 00.), .01, .02, 1/2 ea, 10/- doz .05, 1/4 ea., 12/- doz g
.1, 1/8 ea., 13/6 doz.; .25 Metalpack 1/10 ea,, 18/— doz.; 1. (] Metalpack
2/8 ea. 24/— doz Post 1/-. Full list available mcludmg BLOCK TYPES

8 mfd. 760 v. 7/6 ea.
Scaled 0-180 deg., ratio 38 to 1, diam. 3in., 10/8.

VERNIER DRIVES.

t 1/

ROOM THERMOSTAT. Adjustable between 46 and 75 deg. Far. 250 v.

10 amp. A.C. Ideal for greenhouses, etc., 35/-. Post 2/-.

MOTOR. 12 v. D.C. 1}in. X 2in. approx. Y 3,000 R.P. M., with speed regula-

tor in end cap. A precision job, 12/6. pos 1

GEARED MOTORS. 4 R.P.M. at 12 v, 8 R. P M. at 24 v. Very powerful,

supplied with a suppressor which can easﬂy be removed. 35/(-, post 2/6.

P.M. SPEAKERS. 10in. In portable case with flex and plug in own com-

partment, 60/—. Cge. b/—.

Y)E(?TQI;)/(IA FAI;S 230/250 volts A.C., 6in. diam. blades, 130/-. 12 volt
~, post

GENALEX EXTRACTION FANS. 230/250 voit, 50 cv. Induction motor

1,360 r.p.m., 85 watts, 9in. blades, silent running £6/16/-. Cge. 7/8.

RATIO ARM UNITS. . W Sullivan. 600 ohms + 600 ohms, 50/-. Post 2/-.

WHEATSTONE RESISTANGE BRIDGE 1 to 10,000 chms. Plug type. £5.

ELECTRO MAGNETIC
COUNTERS

Post Office type 114, counting up
to 9,999, 2 to 6 volts D.C. 3 ohm
coil, 12/6 each. Post 1/6. Many
other types in stock.

ROTARY CONVERTERS. gut 24 volt D.C. Output 100 watts at 230
volt A.C., 150 watts at-200 volt A.C., 92/6, Also available in a metal case
with switch, 105/— Cge. 7/6.
ROTARY CONVERTERS. Input,24 volt D.C. Output 150 watts at 230 v.
A.C., 200 watts at 220 volts A. C complete in wood case with 0/300 volt-
meter, 4 position switch and voltage regulating resistance. 150/-. Also
available with 12 volt input, 170/-. Cge. 10/-.
HEADPHONES. HIGH RESISTANGE 4,000 ohms. Type CHR. New.
IZéG air, Post 1/6
PHONES. Sound powered, with very sensitive balanced armature
inserts. 12/6 pair. Post 1/6.
POTENTIOMETERS. Wire wound and Carbon. Full list available, e.g.,
60K(1 4 watt Colvern, 4/- ea., 42/~ doz. Also large stocks of RESIS’I‘ORS
Wire Wound Vitreous, and ngh Stability Carbon. Low prices,

Jury, 1956

vé&ﬁ»ﬂﬂ%ﬁ@@?
sealed too

DISE,
CYLINDRICAL
& RECTANGULAR

‘DEAC CELLS - - - -
E PERMA-SEAL 1 from 60 mAh
: fuliy patented to 20 Ah cap.

DETAILS FROM SOLE CONCESSIONAIRES :

G. A. STANLEY PALMER LTD
- London . WC2

- Arundel Street . Strand
Telephone: Temple Bar 1610

Maxwell House

DaG 600

pY ? 8.6.Brown

; < AuDIO AIDS

Headphones with indi-
vidual volume control.
Ideal for use with church
and cinema deaf aid
installations or for
individuals with im-
paired hearing.

They provide the
essential clarity of
reception when listen-
ing to Radio and T.V.

Send for Brochure * W ' of
all types available. If desired,
advice is given on selection of
type most suited to individual needs.

S. G. Brown provide Headphones and associ-
ated equlpment for all known purposes.

SHAKESPEARE STREET, WATFORD, HERTS
Telephone : Watford 7241

)
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Ceramics

ANOTHER BATCH OF THE FINEST
QUALITY CERAMIC INSULATORS .

A SERVICE WHICH TT HAVE DEVELOPED
AFTER YEARS OF CONTINUOUS EXHAUSTIVE
RESEARCH.

THESE TT INSULATORS PLAY AN
IMPORTANT ROLE IN ELECTRONIC
DEVELOPMENT.

TAYLOR TUNNICLIFF (REFRACTORIES) LTD.

ALBION WORKS * LONGTON - STOKE-ON-TRENT
Telephone: Longton 33071/2
London Office: 125 HIGH HOLBORN, LONDON, W.C.1. Tel. Holborn 1951 /2
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of a comprehensive and reliable
guide for professionals and

amateurs . . .. NOW FREADY

WIRELESS SERVICING MANUAL

By W. T. Cocking M.LEE.

This is a new, carefully revised edition of the handbook known
since 1936 as an invaluable, comprehensive guide for radio
servicemen and others. Completely up to date, it deals in a
lucid, practical way with the .problems that arise in the repair,
maintenance and adjustment of modern wireless receivers.

. aw n All recent developments in receiving equipment have been
Published for 'Wlfeless World incorporated, and pthe servicing of frequency-modulated v.h.f.
82" x 54" 270pp: Over 100 diagrams. receivers—a development of great importance to all servicemen

—is thoroughly covered in a completely new chapter.
17s. 6d. net sy post 18s. 0.

. Recognised as a standard work of reference
Obtainable from booksellers or from :—

lliffe & Sons Limited e Dorset House o Stamford Street o London e S.E.I

EXECUTIVES REQUIRE
CRISP, CONCISE 2

TYPES Al /]_ & Al /X REPORTS—DICTATE

THOSE DE"I'AILS IN
AUTOMATIC COIL WINDING MACHINES VALRADIO. DO/AD

CONVERTERS
j 1 MAKE DICTATING
= 4 MACHINES AND
TAPE RECORDERS
MOBILE

For use too with Record
Changers, Radiograms,
Electric Gramophones, Television
Receivers, and T.V. from country house
lighting plants. (Prices according to
instrument.)
“ INPUTS ENTREES ENTRADAS
6, 12, 21, 32, 50, 110 or 200/250 v.
OUTPUTS . SARTIES . CALIDAS
110 v. or 230 v. AC, 50 or 60 c/s., 30 to 300 w.
Prices DC/AC Converters:
From £8.16.0—,or Small Motors
From £11.16.0—for Radiograms (including 3-speed Types).

These machines are
the most up to date
‘on the market.

We will be pleased to
send you illustrated o
leaflets giving a full

technical specification
upon request.

Units complete ready for use. VALRADIO. write for descrip-
tive folder, WW/C., ACCEPTED AS THE STANDARD by RADIO
MANUFACTURERS, the Trade and the Aircraft Industry.

Les rapports destinés aux chefs de service doivent &tre rédigés d’une
falon bien conclse—digtez-les donc dans votre voiture!

Les convertisseurs C.C./C.A. ' VALRADIO " consentent la mobilité aux
machines a dicter et aux enregistreurs sur bandes.

ils peuvent également &tre utilisés pour changeurs de disques, appareils
combinés, électrophones, téléviseurs etc,. partant d’installations

d’électricité particuliéres.
e S g e e e e
Las relaciones destinadas a los jefes tienen que redactarse de modo mu
i f q y
conciso—dictenlas en el coche!
Lo. inversores C.C./C.A. ' VALRADIO " les prestan movilidad a las
p

miéquinas de dictar y a los grabadores de cinta.
Tamdién pueden utillzarse para cambiadores de discos, radio-combinados,

~—— gramofonos eléctricos, aparatos de television, etc., aprovechando las
T e, s instalaciones eléctricas privadas.
- Specialists in converts since .937: VALRADIO LIMITED.
KOLECTRIC LTD BROWELLS LANE - FELTHAM MIDDX. -{Phone: Feltham 4242/4837
OVERSEAS ENQUIRIES TO :— DEVMANDES D'OUTRE-MER A :—

73, UXBRIDGE ROAD, EALING, LONDON, W.5. TODA INFORMACION DE EXPORTACION HA DE PEDIRSE A:—

| E.M.L SUPPLIERS LTD HAYES MIDDLESEX ENGLAND.
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. 8-
E6 .. 8/-
6BW6 .. 88
804 .. 78
6C5aT .. 716
6C8 .... 6/8
609 .... 10/6
6CH 9/-
6D3 . 18
6D8 .. 3
6F8d .. 7/6
6FeM .. g/6 | 9001 .. 5/8| EF22 ..

Packing and postage 6d, per valve,

5 18
/- | AP4201  7/-
10/ /6 | 1A7 .... 11/6
8/6 | PYS2 .. 10/6 | EC81 .. 9/8

DM70 ..

Attt et et

WIRE WOUND CONTROLS

By Colvern, etc., all with }in. spindie.
& ohms, 100 ohm 200 ohms, 2,0 ohms,
500 ohms, 1K ohma, 5K ohms, 10K ohms,
26K ohms and $0K ohms.

A NEW ALPHA KIT
FORYOUTO BUILD

Sujtcase Portable. AC/DC Mains/
Battery Receiver, 4 valves (latest
types), 9 wave-band Buperhet in
an attractive lizard grey case
size 8}° x 83" x 43°. Full kit of

parts down to £9 . 9 . o

last nut and boit.

Orif you prefer you can build the
battery version first for £7.17.6
and add the maine components
iater. Post extra on kit 2/6.

Full eircuit dia-
gram, shopping
list and point.
to-point wiring
diagram 2/4.

@.E.C. CABINET LOUDSPEAKERS, Cat. No.
BC1955

8in. P.M. moving cofl loudspeaker unlt, 2/4
ohms with volume control la very attractive
cabinet. Price 52/8 each, post 2/6.

CONDENSERS

BEC 100 MFD 25 v. 1/9
BEC 500 MFD 12 v. . 1/9
TCC 25 MFD 25 v. /3
DUBILIER 100 MFD 12 /9
BEC 50 MFD 50 v. =
TCC 25 MFD 50 v, . 9
TCC50 MFD 25 v. ... 9
TCC 260 MFD 12 v, . /8
BEC 250 MFD 25 v, . /8
BEC12MFD 50 v. ... -
TCC 50 MFD 12 v, .. 19
BEC 260—250 MFD 6 v. /8
DUBILIER 50—12 MFD 12 v. . 1/9
OUTPUT TRANSFORMERS

Multi Ratio Type, each /6
Midget for 384 Output, ea /8
Standard 5,000 ohms, each . 8
Btandard 10,000 ohms, each 116
Igranic Jack Plugs, each . /3
Bell Lee 7-pin Plug and Socket. each. /6

CHARGER RECTIFIERS—AIl Full Wave

12 volt 1 amp., each .
12 volt, 2 amp., each
12 volt, 3 amp., each ...

VOLUME CONTROLS

Type with Bingle Pole 8witch.

5K ohms; 10K ohms; 20K ohms; 50K ohms;
100K ohms: } meg.; § meg.; 1 meg.; 2 meg.
All 3/6 each.

DUAL VOLUME CONTROL

With Double Pole S8witch 500K ohms and
K ohms. Price 6/9 each.

\\//FOR VALVES—-GUARANTEED NEW AND BOXED
(ALPHA]

ALPHA 3-VALVE TRF. KIT

* Easy to boild.

diagram. Price £5/10/- each.

Clreuit diagram and full shopping list 1/-.
ponents may be purchased separately.

* Walnat Anished cabinet.

* Valves 637, 6K7, 6V6GT plus
metal rectifier. Full inatructions, point to polnt wiring

All com-

MAINS TRANSFORMERS

"3-way mounting type
MT1

Primnary: 200-220-240v.

Secondarya: 250-0-250 v,, 80 M/A 0-6.3
v. 4 amp. 0-4 v. 2 am; Both tnpped
at 4 v, each ..... 5

2

Primary: 200-220-240 v,

Secondarys: 350-0-350 v. 80 M/A 0-6.3
v. 4 amp. 0-5 v. 2 amp. Both tapped
at 4 v, each coiiieiiiiiiinenns .

MT3

Primary: 200-220-240 v.

Becondary: 30 v. 2 amps.

Tapsat3v,4v.,6v,8v,9v, 10V,
15 v, 18 v,, 20 v,, 24 v,, each

17/8

17/8

CRT ISOLATION TRANSFORMERS

NTR9A 2 volt: NR9B 4 Volt: NRIC 6.3 v,
NRSD 10.8 v.: NR9E 13.3 v. Price 10/68
each, all for use on receivers with own
transformer.

NR14 Input 230/240 v, outgu'. 2-2}-24-
2§-3 volts at 2 amps. 17/6

NB12 Input 220/2¢0 v. Muit! output
0-2-4.6,3-7,3-10-13 volts, 25% and 50%
BOOBT. 21/~ each.

NR15 Input 220/240 v. Output
with 25% and 0% BOOST. Prlce 17/6
each.

2/- packing & post on ahove transformers,

AMERICAN INDICATOR UNIT TYPE BC929A

Brand new, Incorporating 3in. tube 3BP1, with
mu.metal ahield,
6X3Q, 3X9, 8660 nine potentiometers, 24 v,
aerial lwﬂ.ch mo'.or, transformer, and a host of
small components,
measures only 8}in. x 8}in. x 13¢in., ia brand new,
enclosed in black crackle box. and can be sup-
plied st price 85/-, plus 5/- postage and packing.

two 88NTGT, two GHGGT

The whole unit, which

TRANSFORMERS, ETC,
HEATER TRANSFORMERS

230 v. Input 2 volt .5 amp,, each .... 4/6
230 v. Input 2 voM 8.0 amp., each .. /9
230 v. Toput 4 volt 1.5 amp., each.... 5/~
230 v. Input 4 volt 3.0 amp., each.... 10/-
230 v. Input 5 volt 2.0 amp., each.... 10/~
230 v. Input 6.3 volt, .5 amp., each.... 5/-
230 v, Inpnt 6.3 volt 1.5 amp., each.. 6/~
230 v. Input 6.3 volt 3.0 amp., each.. 9/
230 v. Ioput 12 volt, .75 amp., each.. 5/-
230 v. Input 6,3 volt 1.5 amp. and 5 volt
2amp.,each ............000.0.0.. 14/3

CHOKES
20H, 250 ohms, 80 M/A. Clamp con-
strucuon, ch ..o.oiiiiial 9
10H, ‘200 ehms 90 M/A, Chmp con-
struction, each ...............
10H, 200 ohms, 150 M/A. (Hamp con-

etruction, each .,............ .
10H, 300 ohm.! 40 M/A. Midget Ghmp

construction, each ..............
TRANSFORMERS FOB BATTERY
CHARGERS
-230 v. Input Tapped 6-12 v. 1 unp ., ea. 13/8
230 v. Input Tapped 6-12 v. 3 amp.

(Both with tap on Prlnury tor 2.5 v,

Plk)'. light),each ................
HEATER AUTO TRANSFORMERS
Designed to adapt common low tension

voltagea 4 v., 5 v., 8.3 v. at 3 amipa,,

centre '.apped l.nd interchangeable,
| each .

6/
9/3
. 13/-
5/3

9

F—www—fl—mww—i=

5/6 VINCES CHAMBERS
VICTORIA SQUARE

LEEDS 1.

CHASﬂS.

Available in the following sizes:

t
4/8
8/3
m
5/9
6/9

“in. x 4in. x 2}in,, each
8in. x 6in, x 24in., each
10in. x 7in. x 2§in., each
12in. x 3in. 2 2}in, each
12in. x 5in., 2jin., each

1d

124p. x 8in. x
14in. 2 3in. x
14in. x %in. x
16in. x 6in. x

ided

All are f

16in. x 10in. x 2}in., ea. 14/~

Aluminium Undrilled with Reinforced Corners.

2§in,, each 8/8
24in., each @/~
24in., each 12/~
2¢in.,each 8/6

I for radio

power packs, eto.

TYANA SOLDERING IRON

Lightweight 40 watt irom, with easlly re-
placeable elements and bits. 200/250 v.,
price 18/9 each.

TRANSFORMER MT8

8mall mains trapeformer suitable for TV
convertors, etc. Primary 230 v. Secondary
250 v. 40 M/A and 6.3 v., 1.5A. Price 15/6
each. Postage 1/6.

PURETONE TAPE
1,200ft. Reels, Plastlc Bpool. 17/8 each.

LOUDSPEAKER UNITS—all 2/4 ohms
5in. types by Goodmans, Elac, Lee-

17/8 each
18/6 each
19/6 each
. 25/8 each

loin. '.ypea by Oelestlon, B &
Plessey, ete.,
lzln. '.ype! by

i’lensey, thtv‘rélgn 350-
Goodmana tn x 'lln. elliptlcal
speaker .,

19/8 each
Bin, units with output tra naformer
by Goodmans and Lectrona.. 22/6 each:

MAINS ENERGISED TYPES
8in. 600

feld, 21/-.
field, 17/6
Postage on all above 1/8 extra.

6¢in. 600 ohm

WHEN ORDERING PLEASE QUOTE DEPT W.W.

TERMS :

follows :

MAIL

Postage and Packing charges extra, as
Ovrders value 10/~ add 9¢.; 20/-
add |/-; 40/- add 1/6; €5 add 2/-; unless
otherwise stated.
and postage 2/3.

Cash with order or C.O.D.

Minimum C.O.D.

ORDER ONLY
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IDEC'[D}!C

The Living Truth
in Sound

C _oic of P.O

for their passenger liners IBERIA and ARCADIA

e §

Il TAPE
REPRCDUCERS

The magnetic tape reproducing equip-
ment installed in these luxury liners
was selected after due consideration was
given to the outstanding specification
and performance. Write for full technical
specifications of single channel and
stereophonic reproducers, amplifiers and
pre-amplifiers.

“ : .S};eclans

HIGH FIDELITY

k BRADMATIC ]

(REGD. TRADE MARK)

PRECISION HI-FIDELITY
MAGNETIC SOUND HEADS

HALF TRACK HEADS AVAILABLE:

Model 5RP Record/Play Head .............cccuun.eee. €3 50
Model 6RP Super Fidelity Record/Play Heads...... £315 0
Model 5R Record Head

(Used in conjunction with 6RP head) ............ £3 5 0
lKlodelVSEVErasel Head ........iondeeesees Soeuse e £3 5 0
Commercial * friction *’ type mounting stems...... 4/- extra
Standard Heads—High Impedance, Low Impedance

Heads and Special Heads made to order.
SCREENING CANS:
All Mumetal .......ccccioiiiiiiiiiiiiiiiicniiniiiiiinoninnes 8/6 each
Composite (Steel/Mumetal) .......cccoovvieninnnnene 4/6 each
We specialise—that is why deck manufacturers standardise

our heads.
STEREOPHONIC  HEADS:
Suitable for use with the new Stereosonic pre-recorded
magnetic tapes. Price £14/10/- each.

Model 5 range of desks to take 7in., 93in. or 104in. Reels,
Push-button control—three heads—two speeds—three motors

MODEL ‘N’

DIAMETER OF COIL 10* - LENGTH OF COIL 12°
WIRE GAUGES 10 TO 30 S.\W.G PRICE £150

AUTOMATIC AND HAND
COIL WINDING MACHINES

ETA TOOL CO. (rcester) LTD

DEPARTMENT NO. |
29A WELFORD ROAD, LEICESTER.

Write for details. Private or Trade supplied.

BRADMATIC LIMITED
Station Road, Aston, Birmingham 6

Telephone: East 2881-2. Telegrams: Bradmatic, Birmingham. Phone : 5386
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C.R.T. ISOLATION TRANSFORMERS

For Cathode Ray Tubes having Heater/Cathode short
] eireuit or for C.R. Tubes with falling emission.

Type A. Low leakage windings. Ratio 1:1.25 giving
8 25% boost on Secondary,

Zvolt .. 10/8 eack With Tag
4 volt .. 10/6 each Panel and
8.3 volt 10/6 eaoh Solder Tags
10.8 volt 10/8 each

13.3 volt . 10/6 each

Difto with mains primaries 12/6 each.
Type B. Mains input 220/240 volts. Low Capacity. Multi
Output 2, 4, 6.3, 7.3, 10 and 13 volts. Input has two tap3
which lncreue outpul volts by 25%, and 509% respectively.
This transtormer is suitable for all Cathode Ray Tubes.
Witk Tag Panel 21/- each.

Type 0. Low capacity wound transtormer for use with

2 volt Tubes with falling emission. Inpnt 220/240 volts.
Ogjpnt 2-"}-2{ 2§-3 volts at 2 amps. With Tag Panel
eac

and clearly marked with relevant data.
NOTE:—It is essential to use mains primary types with
T.V. receivers having series connected heaters.

RESISTORS. All vnlues. 10 ohms to 10 meg., } w., 4d.;

iw..6d:1w,8d; o 1/=
men STABILITY { w.0 1%, 2/-.
100 ohms to 10 meg.

i are individnally boxed, labelled ‘

“ All preferred valnes

5 watt WIRE-WOUND RESISTORS 1/3
10 watt 25 ohms—10,000 ohms. ... .... 0d 1/8
15 watt 2]-
15,000 ohms—50,000 ohms, 5w., 1/9; 10 w. ...... 2/3

WIRE-WOUND POTS. 3 WATT LAB. COLVERN ETC.

Pre-set Min. T.V. Type Standard_Size Pots., 2}in.
Kourled Slotted Knob. Spindle High Grade. All
All values 25 ohms to 30 Values, 100 ohms to 50 K.,
K. 3/- ea. 50 K, 4/- 5/8: 100K.. 6/6.
Ditto Cubon Track 50 K, W/W EXT. S8PEAKER
to 2 Meg. 3/-. | CONTROL 100 3/-.

op TRANSFOBMERS HeaV’ Duty 50 mA., 4/6. Multi-

ratio, push pul] 6/8. Tapoced small pentode, 3/9 Hygrade
Push Pull 7 wts., 15/8.

LF. CHOKES 15/10 H, 60/65 mA., 5/-; 25/20 H. 100/120

mA., 11/6. 20/15 H. 120/150 mA., 12/6; 5 H. 250 mA., 15/-. -

MATN ANS. 350-0-350, BOmn 8.3 v. tapped 4 v. 4 a.,

5 v tapped 4 v, 2 3, ditto 250-0-350 80 mA., eto., 21/-.

LF. TRANSFORMERS. 465 kcs. Pye Radio, midget size:
2Hn. x tin, x in., 7/@ pr. With data sheet.

BEATER TRANS. Tapped 200/250 v. 6.3 v. 1} amp., 7/6-
COPPER PLATED AERIAL RODS. x 12in. push ﬂmng,
3/- doz. Post 1/-,

ALADDIN FORMERS snd cores. }in., 8d., #in., 10d.
{in. FOBMF'RS with Can. and Core. Hn 8q. xllln. and
Epicyclic ratio 6 ;1, 2

in. sq. x 2}in., 2/~ ea.
SLOW MOTION DBWES.
-{YIAIIIA Midget Soldering Iron. 200/220 v. or 230/250 5,
SOLON MIDGET IRON. 25 w., 24/-.
MIKE TRANS. Ratlo 50:1, 3/9 ea., new and boxed.
MAINS DROPPERS., 3x1}in. Three Adj. Sliders, .3 amp.
780 ohmx, 4/3. .2 amp., 1,000 ohms, 4/3.

LINE CORD. .3 anip., 80 ohms, per foot, .2 amp., 100 ohms
per foot, 2 way 6d. per foot, 3 way 7d. per foot.

CRYSTAL MIKE INSERT. By Acos, precision engineered-
Size only 1§ x 3/16in. Bargain Price, 6/8. No trans-
former required.

LOUDSPEAKERS P.M.3 OHM.

sin. R.A., 17/6. 7in. x 4in. Gobdmans, 21)-.
84in. Goodmars, 18/6. 8in. lzc. 22/6.
8}in. ditto w/Trans., 21/-. 10tn. B.A., 30/-.

22in. Plessey, 30/-,
8in. M.E. 2.5 k. or 2 k. field, tapped O P. transf., 24/6.
CRYSTAL DIODE. GEX34 4/s,

2 1=
40 CIRCUTTS USING GERMANIUM DIODES 3/-.
H.R. HEADPHONES, 4,006 ohms. Brand new, 17/ pr.
SWITCE CLEANER F\md squirt spout. 3/9 tin
TWIN GANG TUNING CONDENSERS. .0005 mld midget
with trimmers 8/@: 375 pf. midget less trimmers 6/6;
.0005 Standard size with trimmers and feet 9/-; less trimmers
8/-: ditto, soiled, 2/8. Cossor 3-gang 500p1., 7/6.

PURETONE RECORDING YAPE

1,200ft. on standard fitting 77
Plasticreels. Brand new boxed 17/6
Spools 5 metal /6, 7" plastic 4/3

VALVE HOLDERS. Psax int. Oct. 4d., EF50. EA50;
B12A, CRT, 1/3. Eng. and Amer. 4, 5 , 7 and 9 pin_ 1/-
MOULDED Mazda and Int. Oct. 64.. B7G, B8A, B8@, BSA-
9d., B7G with can 1/6, VCR97 2/6. BBA with can, 2/6-
CERAMIC. EF50, B7Q, Int. Oct. 1/-. B7G with can, 1/9-
SPEAKER FRET. Woven Plastic TYGAN. Walnnt tone.
12in, wide, 2/- per foot. Expanded metal, gold, 84in. x 12in.,
9/- per piece. Silver 153in. x 8}in., 2/-.

WAVECHANGE! SWITCHES.

8d-

ALL WAVE RADIOGRAM CHASSIS

TEREE WAVEBANDS

FIVE VALVES
LATEST MULLARD
ECH42 EF41, EBC41,

EZ40

Negative

EL41,
12 month Guarantee. AC 200/250 v. 4-way switch.
Short-Medium-Long-Gram. AV.C. and
feedback. 4.2 watts.

Chassis 13}in. x 53in. x 2¢in.

@lass Dinl 10 x 4}in., horizontal or vertical available.

2 Pilot Lamps.

Four Knobs, Wainnt or Ivory, aligned

and calibrated. Chassis isolated from mains.

BRAND NEW £10.10.0 corr ve.
Matched 3-ohm speakers 8” 19/6, 10” 25/-

RECOMMENDED FOR ABOVE CHASSIS

10in. and 12in. Records.
maker's boxes! High

Less than half price.

% R.C.S. SCOOP

Collaro Autochanger RC531 for 78 R.P.M.

Brand

impedance, ]
weight pickup with sapphire needle, will

match any amplifier or radio.

£5.

Carr. 5/6.

*

new in
light-

19.6

Plessey
&

]
BARGAIN

Brand new Plessey 3-speed Autochanger Mixed Unit
for 7, 10 and 12 n. Records. Twin Hi-Fi Xtal Head
with Duopoint sapphire stylus. Plays 4,000 records.
Sprung mounting. Baseboard reqamired 15}in. x 12}in.

Height 5}in. Depth 8in.
A.C. 200/250 v..

Super Quality.

£7.19.6

Post {ree.

Walnat Veneered Playing Desk cut out ready for
Plessey, only sold complete with Changer 10/8 extra.

B.S.R. MONARCH,

3-speed Motor and Turntable

with selecting switch for 33, 45, and 78 r.p.m. records.
100-120 v. and 200-250 v. A.C. 50 cps. Also B.S.R.

MONARCH nghtweight Pick-up with Acos

hea
and Standard records
£4/15/8, post 2/6.

stylus

Xtal
for L. P -

SPECIAL OFFER, THE TW

AMPLION. 3-speed 8ingle Record unit with Acos 37

Turnover Head, each Sapphire

8tylus plays

2,000

records. Stnrtlng smuh Automatically places Pick-up

on records, 7in., 1 or 12in.

Auto Stop. Baseplate

12 x 8}in. Height 2hn. Depth 1%in, Price £7/15/8,

post Iree.

2 p, 2-way, 3 p. 2-way, short spindle ..... 21
8 p. 4-way, 2 waler, long spindle ....... 6/t
2 p. 6-way, 4 p. 2-way, 4 p. 3-way, long spmdl 3/
3 p. 4-way, 1 p. 12-way, long spindle .......... PR 11
NOBS. GOLD ENGRAVED. Wainut or Ivory. 1jin.
diam., 1/6 each. ** Focus *  Conmtrast ™ ¢ Brilliance.”
W Bn!lilnce-—OnlOﬂ," % On-0ff,” ‘¢ Volume,” * Vol-
On-Off.” ¢ Tope.” ¢ Tuming.” ¢ Treble.”” ¢ Bass.”
* Wavechange.”  Radio Gram.” *S.M.L, Gram.”
'¢ Record-Play.” * Brightness.” Ditto, not engraved, 1/~

Teletron Band Il Converter

For London,

Transmissions

Suitable for all T.V. makes.

Superhet.,
Ready wound coils,

two EF80 valves,

Midland and Northern
T.R.F. or

all

components, punched chassis, cireuit diagram,

wiring plans.

operation 200-250 v. A.C. £3/10/-.
AS ABOVE less POWER PACK.

200v. 20 mA. H.T. 63 v.

6

a. L.T.

Mains Transformer to above Spec. ...
Mln. Westinghouse Rect., ditto ...
Punched and drilled chassis ...

Larger chassis for Mains Model

Teletron Coilset with plans
BBC/ITA Crossover Unit
Variable Attenuator

Full plans and circuit detalls

COMPLETE KIT for mains

Requires
£2/5/-.

We have no connection with any other firm.

RADIO COMPONENT SPECIALIST

S.R. Stn Selhurst.

Tel. THO 1665. Buses 133 or 68 pass door.

48-hour postal Service.

T.V. PRE-AMP, @cMICHAEL),
Wil amplity ontput of your Band 3 Oonverbcv Tune-
able Channels 1 to 8. Midget size. High gain tringe
-model. B.VA. Valve. Full inetructions supplied
BEADY FOR USE. (H.T. 200V., L.T. 6.3V., 3 amp.
red.) PRICE 25/- each. BRAND NEW.
SPECIAL MAINS POWER PACK for above, 25/- extra.

Yolume Controls | 80 Coaxial

ohm
CABLE

Long spmdles Guaran- Semi-air spaced Polythens

teed 1 All values insulated }in. dia. Stranded

10,000 ohml to 2 Meg. core.

No Sw. SPSw. D[P.Sw Losses cut 50% .. 9d.yd
3- 4/~ 4/9 STANDARD

EXT. SPKR. TYPE 3/- 4in. Coaxial 8d. yd.

COAXIAL PLUGS ¥- DOUBLE SOCKET 1/3

SOCKETS OUTLET BOXES 4/8
T.V. AERIALS

Band 3 Dl%ole indoor, §/6. Band 3 Twigs, 7/6 pr.
BALANCED TWIN FEEDER per yd. @d. 800G or 300Q.

TWIN SCREENED BALANCED FEEDER 1/- yd. 80 ohms.

TRIMMERS, Ceramic, 30, 50, 70 pf., 9d. 100 pi., 150 pt.,
1/3, 250 pl., 1/6. 600 pt., 750 pi., 1/9.
ALUMINIUM CHASSIS. 18 s.w.z. Plain, undrilled,

with 4 sides, riveted corners and lattice ﬂxmg holes,
with 2}in. sides. 7xdin., 4/6; 9x6in,, 5/9: 11x %in.,
6/9; 13x9in., 8/6; ldxllln 10/8; 15x14m. 12/6
a0d 18 x 16 x 3in., 16/6.

CHROMIUM PEN TORCHES with battery and buldb, 2/8.
BLACK GRACKLE PAINT. Air drying. 3/-

P.¥.0. CONN, WIRE, 10 c0|ourl. single or strlnded 24. yd.
5in. RADIO SOREWDRIVERS, 4}d. each.

NEON MAINS TESTER SCREWDRIVES 5/6.

IVGRS? TESTED FULL PICTURE £2

MUI}:TICORE SOLDER 80/40. 18 s.w.g., 3d., 16 s.w.g., 4d.
ya!

ENTERCEL RECTIFIERS. E.B.T. TYPE FLY-BACK
VOLTAGES K326 2 kV., 4/3; K3/40 3.2 kV., 8/-; K3/45,
3.6 kV., 8/6; K3/50 4 kV 7/3; K3/100 g kV. 12/6;
MAINS TYPE RM1, 125 v.; "80 mA., 4/-; RM2, 100 mA.,
4/9; RM3, 130 mA., 5/9; RM4 250 v. 275 mA.. 16/-.
G.EC, Neon Osglim, BB(:

CO]LS Wearite, " P ™ ty‘pe 3/- each. Osmor Midget
Q" type adj. dust core, 4/- each. All ranges.
TELETRON L. & Med., with re-action,” 3/8.

HF. UHOKES iron cor?d 14 M.H,, 3/- each.

F.M. TUNER COIL KIT 22/8. H.F. coll Aerial Coil,
Oscillator Coil, o LF. Transformers 10.7 Mo/s.
Detector trasnformer and heater choke. With cireuit.

CONDENSERS. New stock. .001 mid. 7 kV. T.C.0, 5/8
Ditto 20 kV.. 9()6, 100 pt. to 800 vl Micas, 6d.; Tubul

500 v. 1 madt., 9d.; .05 .1 1/-; .25 16} 5 1/9.
17350 5., 9d ; .1/600 v. 1/3.

NEW ELECTROLYTICS. FAMOUS MAKES.
TUBULAR TUBULAR CAN TYPES
1/275 v. 2/- 10025 v... 3/~ | 8+16/450 v. 5/
2/450 v. 2/3 | 84+8/500 v. 4/6 | 1+16/500 v. 6/~
41450 v. Sf | 16 +16/500 v.6/~ | 19+24/350 v. 4/8
8/450 . CAN TYPES | 82+32/350 v. 4/8
8/500 v. 3d. | 32412/450 v. 6/6
16/450 . 3/8 | 64+120/275v. 7/6
16/500 v, 4/~ [-64+120/350v. 11/6

5/6 | 100+200/275 v.
5/6
3 1/9 | 250/350 v. 5/6 | 1,00041,000/6v.
50/50 v. .. 2/ | 500112 v... 3= | 6/

FULL WAVE BRIDGE SELENIUM RECTIFIERS. 2, 6 or
13 v. 1} amp., 8/9; 2 2., 11/3; 4 a.. 17/6.

CHARGER TRANSFORMERS. Tapped input 200/250 v.
for oharging at 2, 6 or 12 v., 1§ amp., 13/8; 4 amp., 21/-.
All BERNARDS books in stock.

VALVE MANUALS I & I, 5/- ea. part.

VALVE and TV TUBE equivalent’s book, 5fe.

ACID HYDROMETER. New Ex Govt. Unbreakable.
Packed in metal case 7 x1§in. dia., 4/6.

TOGGLE SWITCHES. S.P.DT...........- . each 1~
NUTS, BOLTS and WASHERS
12 of each, 2, 4 or 6BA  ............ per packet 1
ALVES
A SMALU SELECTION FROM otgzas'roc?sd
ow uarantee
ATl Boxed v T
——————=—| EA50 6/8 10/8
8/6 58 054 6ALS 574
1R5 6B8 |__—___| 635 12AT7
1T4 D2 218 K8 EBC4l
185 EF50 2X2 6K7G6 | EBF80
384 Equip- E1148 EB91 ECH35
8V4 8P61 EB34 HVR2 ECL80
5U4 8P41 3/6 (neary | ECH42
BAMS EF92 3D8 EF4l
6AT6 6H6M T~ gm
e | e 76 | we | Exa
63L7 6B 6V6G EL32 | grasc
83N7 6BW6 6X4 | HVR2A 4
6VBGT 6F6 6X5 PEN25 | ‘pra)
EBCas | SKIGT 807 22 PY81
EF50 6KTM EF39 VP23 EYsI
Bylv. Red | 12K8, 12Q7, 12K7, 35L6,35Z4| 6Q7
F91 | Special Price — 37/8 — The Set| X79

£/6 BRAND NEW 2/6
SUB-MINIATURE VALVES. —WIRE ENDS—EX- nzu
AID APPARATUS R.F. PENTODES.. .62V
TYPES DF70 AND CK503AX.

Please address all Mail Orders correctly as below.

307 WHITEHORSE RD., WEST CROYDON

OPEN ALL DAY—(Wed. 1 pm.)
> &P, il

10-page list S.A.E.

€2 orders post free  C.0.D. Service 116
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“flooded* Junction box, this new 5-element array offers
advantages you have never enjoyed.
Your wholesaler has stocks.

I, 50- WOLSEY

JY5MAforattachmenttoexistin;installations, Pacemakers to the Ael‘ial |ndustt‘y

with swan-neck arm. 50/_

JY5 chimney lashed ... 65/~ WOLSEY TELEVISION LTD.

ECONOM’ Light, robust as all Wolseys, with riveted construction and

(Electronics Division, Gas Purification & Chemical Co. Ltd.) w2l

SPECIALISED
LOUDSPEAKER ‘
ENCLOSURES

Send for
details of

the new range

of enclosures
including the
Goodmans Acoustical
Resistance Unit

Available from us

“High Fidelity’*—the Why
and How for amateurs. B

y 1oz 3 4 s 6 emsl
G. A. Briggs, 12/6. Published Scate. bl 1 1 kLt 1l (]
by Wharfedale.

Quartz Crystals of any shape and size cut and
] ground precisely to specification and coated, if
H.P. Terms Available required, with Gold, Silver or Aluminium, etc.

Hear them for yourself at B- K- PARTNERS LTD- . RQOKES CRYSTALS LTD

. Suppliers to Ministry of Supply, Home Office, B.B.C., etc.
Britomraioss 229 REGENT ST, LONDON, W.I. 181/3 TRAFALGAR ROAD, GREENWICH, LONDON, S.E.I0
Daily 1030 am.—5.30p.m.  (ENTRANCE HANOVER ST.). Phone : Greenwich 1828

Saturday 10.3C a.m.—12.30 p.m. Telephone : REG 7363 Grams : Xtals, Green, London. Cables : Xtals, London
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TRADE ENQUIRIES
INVITED

SO NS

;. //A(///“'u‘&\)\ : '
FOR ALL RADIO BARGAINS

WIRELESS WORLD
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= (RADIO) LIMITED

Phone: GERRARD 8204/9155

< Cables: SMITHEX LESQUARE

WE PURCHASE ALL TYPES OF
RECEIVERS AND TEST GEAR

SPARES FOR AR.83 RECEIVERS.
Geared tuning drives, Brand new and boxed,
10/6 each. Ceramic switch assemblies, 6
bank, brand new and boxed, 17/6.

CRYSTAL MIKE INSERTS. 4/6 each.

COPPER AERIAL WIRE.
ree| bare copper wire, 3/6 reel.

POST OFFICE RACKS. Standard [9in. **U "
channel type, 5ft. 59/6 each.

Approx. 300ft.

FIELD TELEPHONES. Type DON
Mk. 5. These are ideal for inter office or
house communication. Supplied complete
with handset, buzzer, bell, ete., and two 1.5 v.
cells ready to operate, 39/6 each.

TRANSFORMER BARGAIN. Admiralty
pattern. Primary 230 volt 50 cycle. Two separate
secondary windings each 14 vole C.T. 12 amps.
This will give 7, 14, 21 or 28 bolts 12 amps. Brand
new, 42/6 each,

G.E.C. STARTER RELAYS.
new, 4/6 each.

THERMAL CUT-OUTS. Brand new Belling
Lee type, 24 v. operation with reset, 3{6 each.

12 volt. Brand

AMERICAN PANORAMIC
ADAPTORS. Brand new and boxed.
Sweep frequency 200 kecfs. For use with
receivers using 455/475 kc/s |.F. transformers
Operates from 110/230 volt 50 cycle. Price
£30 each.

EDDYSTONE 12 VOLT POWER UNITS.
Input 12 volt D.C. Output 180 vole 65 ma.
Housed in grey metal case complete with all
smoothing, 19/6 each.

FREQUENCY METERS.
cycle. 5Sin. scale calibrated 45-55 eycles.
condition, £5/10/— each.

For 230 volt, 50
Perfect

MARCONI CRYSTAL CALI-
BRATORS. Frequency coverage [70-240
mcfs. Directly calibrated, accuracy .001%.
Supplied brand new and boxed, complete
with spare set of 5 valves and 5 mc/s crystal,
£5/19/6 each.

PHOTO ELECTRIC CELLS. Type VA.l6.
Brand new and boxed, 8/6 each. Amplifier chassis
for cell, less valves (EF56 and 6V6), 4/6 each.

VARIAC TRANSFORMER. 200/240 volt, 50
cycle input. Variable output 200/220 volts 7.5
amps. £4/19/6 each.

EXTENSION DESK TELEPHONES. Can
be fitted to standard switchboard or line. Supplied
complete with handset and bell but have no
dialling system. American pattern, brand new
and boxed, 59/6 each. English pattern, 49/6 each

GRAND OFFER OF SUB-
STANDARD INSTRUMENTS. Two
types available as listed below, supplied in
brand new condition and tested at a fraction
of original cost.

SUB-STANDARD VOLT-

. Six ranges: 0-7.5, (5, 30, 60,
150 and 300 volts D.C. 6in. mirror scale
with knife edged pointer calibrated 0-150
volts.  Each instrument calibrated to an
accuracy of 0.3%. Price £4/19/6 each.

Type 2. SUB-STANDARD MILLIAM-
METERS. Basic movement | ma. Seven
ranges. 0-1, 5, 20, 50, 100, 200 and 500 ma.
6in. mirror scale with knife edged pointer
calibrated 0-100 ma. Calibrated to an
accuracy of 0.1%. Price £12/10/- each.

METER BARGAINS.

50 migroamp. 24in. FM.M.C, 59/6
50 mfamp. 2in. FM.M.C. .......... 716
200 mfamp. 24in. FM.M.C. ..... 9/6
I amp. R.F. 24in. FM.T.C. ..... 6/9
1 amp. R.F. 24in. pj. T.C. 5/~
4 amp. R.F. 2in. FM.T.C. 5/~
300 volt D.C. 2in. F.M.M.C. . 10/6
300 vole A.C. 24in. FM.M.I. .. . 25)-
500/0500 microamp, 24in. FM.M.C, 25/~
TRANSFORMER SNIP. Admiralty
pattern. Primary 230 vole, 50 cycle. Three

secondary windings, each [0 volt centre
tapped 5 amps. This will give any voltage
between 5 and 30 volt in 5 volt steps at 5
amps. Supplied brand new, ONLY 29/6 each.

MODULATION TRANSFORMERS. Collins
type. Push-pull 807-807, 20 watts audio. Brand
new 12/6 each. Bendix type for TA-12, brand new
15/- each.

50 MICROAMP METERS. A
grand offer of brand new test sets containing
a flush mounting 24in. 50 microamp meter
housed in grey instrument case complete
with chromium plated handle. Ideal basis
for sensitive test meter, valvevoltmeter
or output meter. This unit also contains a
VR92 diode and many other useful compo-
nents. Price 59/6 each.

JACK PLUG LEADS. 6ft. Screened Lead with
2 standard P.O. Jack Plugs, 36 each.

R.1294 RECEIVERS. Superheterodyne re-
ceiver covering 500/3,000 mc/s. (10-60 cm.).
Input impedance 70 ohms. 2 detector stages,
4 L.F. amplifier stages, 2 L.F, amplifier stages,
I.F. frequency 13.5 mc¢/s. Bandwidth 3.5 m¢/s.
Price £35 each, in perfect condition.

A.C. mains power packs can be supplied for
this receiver at an extra cost of 52{6 each.

YAXLEY METER SWITCHES.
12 way 8 bank, 7/6 each.

18 PIN UNITERS. Brand new, 3/6 pr.

Single pole

SPECIAL OFFER GRAM MOTORS.
Garrard 200/250 volt A.C. gram. motors,
complete with turntables. Variable speed

5 r.p.m. Can be used for latest type
recﬁrds 33 or 45 r.p.m. Absolute snip 22/6
each,

AMERICAN PRECISION POTS. 10,000
ohms. 5jin. diameter. Built-in correction plate.
Brand new and boxed, 22/6 each. Colvern type,
34in. diameter. 100,000 or 50,000 ohms,
10/6 each.

HEAVY CHARGING TRANSFORMER. In-

put 230 volt, 50 eyele. Output 17.5 volts, 35
amps. Brand new and boxed, 72/6 each.

TRANSFORMER BARGAINS. All 200/250
volt input.

1. 250/0/250 volt 60 ma., 6.3 v. 3 a.,,5v. 2 a,,
shrouded, 18/6.

2. 250/0/250 volt 80 ma., 6.3 v. 423, 5v. 2 a,,
tapped 4 v., 18/6.

3. 350/0/350 vole 80 ma., 6.3 v. 4a,, 5v.2a,,
tapped 4 v., |18/6.

4. Tapped L.T. transformer. 3, 4, 5, 6, 8,
10, 12, IS, 18, 20, 24 and 30 volt 2 amp., 18/6.
5. Auto transformer, 110/200/250 volt, 150
watt, 21/~

Filament transformer.
6.3 vole 3 a.. 10/6.

ADMIRALTY TYPES, 230 volt input:
a. 4 volt 14 amp., 6.3 v,, |.5 a., 10/6.

b, 500/0/500 volt 250 ma., 4 volt ct., 4 amp.,
19/6 each.

c. 1500 volt, 330 ma., 52/6 each.

6.3 volt 1.5 a.,, 5/9.

H.R.O. VIBRATOR PACKS. 6 volt D.C.
input. Output 165 volts 85 ma. and 6.3 volt 3 amp.
Choke and condenser smoothed, uses 6X5
rectifier, 29/6 each,

ADMIRALTY POWER UNIT 234,
Input 200/250 volt 50 cycle. Output 240 volts,
150 ma. and 6.3 volts 6 amps. Double choke
and condenser smoothed. Fitted with 2fin.
moving iron meter reading A.C. input volts
and D.C. output volts, Mounted in grey
metal case for 19in. rack mounting. Supplied
in perfect condition, 69/6 each.

ROTARY CONVERTORS. Input
24 vole D.C. Output 230 volt A.C., 50 cycle,
100 watts. Supplied brand new, 92/6 each.

MARCONI SIGNAL GENERATORS. Labora-
tory instruments supplied brand new and boxed
and tested.

Model TFG 390 16-150 m¢/s
Model TFG 517. 16-58 and 130-260 mc/s

£2S each
£35 each

COSSOR DOUBLE BEAM
'SCOPES. Type 3339, These laboratory
test instruments are offered in perfect
condition, fully reconditioned and tested.
Operation is from 200/250 volt A.C. Price
only £21 each.

SMOOTHING CHOKE BARGAINS. G.B.
type 20 henrys {75 ma. Brand new, 10/6 each.
Collins type 8 henry 100 ma. Brand new, 8/6
each, Parmeko swinging choke 3.6-4.2 henry
250 ma. Brand new 10/6 each: Parmeko '"C*'
core. Neptune series. 4 henry 22.5 ma. Brand
new 4/6 each. {5 henry 60 ma., 5/6. |5 henry
80 ma., 5/6. 10 henry, 40 ma., 3/6. Parmeko 8
henry 250 ma., 10/6. Parmeko 9 henry 100 ma., 7/6.

DEAF AID UNITS. Still available. Com-
plete less only outside bakelite case. The
chassis contains three sub-miniature valves,
crystal mike, tone and volume controls, etc.,
battery space on chassis (22} and 14 v.).
Hundreds of applications. Price only 19/6
each, Miniature earpieces to match 3/6.
Lead I/~ Batteries 2/9 pr.

AMERICAN POWER RHEOSTATS,
Brand new and boxed. 8 ohm. 3.3 amp..
8/6; 8 ohm 2.5 amp., 7{6; 90 ohm 0.74 amp.,
7/6; 200 ohm 0.35 amp., 5/6. Birco type 300
ohm, 30 wate, 10/6 each.

MINIATURE H.T. TRANSFORMER. Input
220/240 volts. Output 220 volts 25 ma. and 6.3
volt | amp., 10/6 each. Miniature metal rectifier
to match, 7/6 each.

CHARGING EQUIPMENT. Transformers
200/250 volt input.

{. Output 9 or 15 volt, { amp. ......... 99
2. Output 2.5, 9 or 15 volt, 2 amp.. 14/3
3. Output 3.5, 9 or 15 volt 4 amp,,. 16/6

Metal rectifiers, full wave and bridged.
12 volt, | amp., 7/6. 12 volt 4 amp., 14/3
12 volt 2 amp., 11/3. 12 volt, 10 amp,, 32/6,

HOURS OF BUSINESS:—9% am..—5 p.m.
Thursday | p.m. Open all day Saturday.

PLEASE PRINT NAME AND ADDRESS CLEAR-
LY, ALSO INCLUDE POSTAGE OR CARRIAGE
ON ALL ITEMS.
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MULTIRANGE
UNIVERSAL METER

Model 88A

A robust and accurate Multirange Meter is of special value to the
Radio and Television Service Engineer. It has a sensitivity of 20,000
o.p.v. D.C. and 2,000 o.p.v. A.C.

Ranges D.C. volt ranges from .1 to 5,000-V (25 Kv. by an external adaptor).

11 A.C. volt ranges from 1 to 5, J000-V. 15 D.C./A.C. current ranges
from 50 uA-10 amps.
Resistance: 1 ohm-50 megohms.
Automatic overload protection.
CASH PRICE: £22. 10 . 0. prompt delivery.
CREDIT TERMS : 9 monthly payments of £2.16.3.
HIRE PURGHASE TERMS ALSO AVAILABLE.

SWEEP OSCILLATOR Model 92A for T.V. and F.M.
Receiver Alignment —_—

Frequency-modulated oscillator designed for the rapid and accurate kA ity
alignment of T.V. and F.M. receivers. Also suitable for checking band
pass amplifiers.

Frequency range: 5-250 Mc/s.

Frequency deviation: Continously variable to approx. 15 Mc/s.

Ouzpuz: 40 microvolts to 2 millivolts continuously variable.

Freq. Mod.: Substantially linear to 6 Mc/s.

Sweep width: Less than 10% max. sweep.

Sweep: Sweep voltage continuously variable to a max. of 300 V.R.M.S.
CASH PRICE: £31 .10.0. prompt delivery.
CREDIT TERMS: 9 monthly payments of £3.18.9.
HIRE PURCHASE TERMS ALSO AVAILABLE.

ALL TAYLOR Instruments available on CREDIT TERMS and 7 DAYS” APPROVAL
TAYLOR ELECTRICAL INSTRUMENTS LTD.
MONTROSE AVENUE, SLOUGH, BUCKS. Telephone: Slough 21381 Cables: Taylins, Slough

“Q-MAX"” G.D.O—IA
GRID DIP OSCILLATOR
Covering | -5 to 300 Mcfs
in eight ranges.
(Built in mains pack)
Complete 12 GNS.
(or on H.P.)

| JASON MW/EM TUNER |
with A.F.C.
Pri_ci £28.13.06 cnciusive)

SLOW MOTION DIAL

For Individual Calibration.
Black Crackle Escutcheon.

.a Provision for internal illu-
mination.

‘!1.- - _ | No cut-out necessary.
.!,. ...v re | 6-I Reduction. 32/6

| “Q-MAX" CHASSIS CUTTERS

A highly sensitive, self-powered tuner f 1

for medium waves and V.H.F.-F.M. The i | din. 3in
following features contribute to the . | din. I
excellent performance—low noise cas- f:: "
code R.F. stage—automatic frequency I&in. 2jin. ... 38;6
control to reduce tuning errors and give i gealih | tdin. linsi-qsEsa /6
perfect tuning stability—diode circuit to - | SEYS:— BMALL, V.: MEDIUM. 158;

l reduce inter-station noise — cathode "~ Patent No. 619178 HATETS,
follower output with voltage level control “ ALL COMPONENTS FOR OSRAM 912, AND MULLARD $/10
—input 75 ohms, co-axial feeder or 300Q I INCLUDING GILSON TRANSFORMERS.
balanced. Output voltage 500 m.v. ,‘ 1

Y Now being demonsirated in the West End % li

The JASON MOTOR & ELECTRONIC Co., |

i 328 GRICKLEWOOD LANE, LONDON, N.W. 2 SPE T050

25, HIGH HOLBORN LONDON w.C.I
Tei.: HOLborn 6231
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—| APPOINTMENTS VACANT

'BELLING - LEE’

are looking for

RESEARCH ENGINEERS (Technologists).

For development of (1) VHF and UHF receiving aerials.
(2) Interference suppressors and screened compart-
ments. (3) Circuit protection devices (fuses, cutouts,
etc.).  Minimum qualifications Grad.l.E.E., H.N.C.

(advanced) or equivalent.

RESEARCH ASSISTANTS (Technicians).

To act as assistants to the above. Minimum qualifications
O.N.C.

MATERIALS ENGINEER.

To study and advise on suitability of existing or new
materials for its products. Previous experience essential.
Minimum qualifications: a degree in chemistry and proved

knowledge of metallurgy.

TECHNICAL WRITER.

To prepare clear and concise reports from laboratory
notes and précis suitable for advertisements or trade
circulation, This is a position for a man or woman with
moderate technical qualifications, but a sound general

education and a flair for writing are essential.

et

IBELLING & LEE LTD

{\GREAT CAMBRIDGE RD.. ENFIELD, MIDDX., ENGLAND
o e

As part of the Company’s plans for
expansion the research department
has recently been enlarged, and we
have vacancies there for men and
women of ability for whom there are

excellent prospects of advancement.

We are well established and have an
excellent record of technical achieve-
ment and integrity in the radio and
electronic field: we manufacture an
extensive range which includes com-
ponents, fuses, cutouts, aerials, inter-
ference suppressors, screened com-
partments and electrical car acces-

sories,

We think that this range of activities
will appeal to those with a genuine
interest in electronics, particularly as
we do not “ type * our research staff
but encourage them to move from
subject to subject according to their
aptitude and ability.

The establishment is pleasantly
sitnated on the outskirts of London
at the edge of the Green Belt, and
excellent facilities for further study
exist at the Enfield Technical
College: the appointments are per-
manent and inchude membership of a
pension and life assurance scheme: we
can arrange holidays this year.

Applications (which will be treated as
strictly confidential) to the Secretary,
Great Cambridge Road, Enfield,
Middlesex, should give all personal
details, experience, qualifications and
some indication of the salary expected.
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CITY SALE & EXCHANGE LTD
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The High Fidelity

Specialists

GUARANTEED EQUIPMENT w H A R F E D A L E GUARANTEED EQUIPMENT
Jason AM/FM self-powered Tannoy Phono-Cartridge

Radio Tuner, 8 valves, Treble speaker system vari-reluctance  with

with automatic fre- diamond/sapphire

quency control ......... £28 13 6 needles ........ oo - om0 £13 610
Bel Sound AM/FM Tuner, Lenco Arm, suitable for

self-powsred, 5 valves... £21 0 0 above ca(tridges ......... £3 8 0
Dynatron FMI[ 3-station B.J. Arm with sheH.......... £4 7 0

switchee FM  Tuner, B.J. Super 90 Arm with

automatic frequency VWharfedale 3 Speaker shell Loiiennees o e £17 7 0

correction, £25/0/6. Collaro Studio Pick-up

Power pack for this ... £6 10 0 system, W.IS/CS  bass S/':liwhturnover P{:/aldsl.g £4 3 6
Pye HFS/8 6-valve, push- speaker, Super 8/CS arfedale C

pull Amplifier, inputs p. i / Speaker Unit ............ £13 0 0

for tape, radio, pick-up middle and Super 3, top Shop-soiled  Wharfedale

and microphone, sepa- speaker. Front is a non- Golden 10 ............... £6 10 0

rate loudness com- S/H Wharfedale Golden

PeNSALOr ............oen... 25 gns. resonant sand-filled Panel 10, 2-3 ohms. ............ £410 0
S/H Trix T4l, with sepa- finished in walnut, oak, Wharfedale Golden [0

rate control panel with CSB iieeiiieieiaaenns £8 14 11

bass and treble controlls 12 gns. mahogany. Tannoy I2in.hDual Con- ol s 0
Dynatron push-pullAmpli- centric with crossover

fier with separate con- £73,‘lo,_ Goodmans  Axiom 22

trol panel .ooeeivvvrniennnn. £37 16 0 Mk. Il 12in. Unit.. £9 0 0
Leak TLIO Amplifier with Complete. Goodmans Audiom 0

Point One Pre-amp., [2in. Unit, shop-sciled £7 10 0

27 gns.; or with Vari- Symphony No. |, 4-valve

slope Mk. Il ......oooe... 16 gns. Amplifier ...coereirennnnn. £8 10 0
Decca XMS Pick-up with Vortexion push-pull

I head, LP or Standard £1 17 6 Amplifier, heavy duty... 8 gns.
Peak Dynamic Pick-up Easy payments arranged on all goods over the value Lowther ’ll'PIO with master - B

with diamond LP Head f fq control unit, complete £

and Transformer ......... £13 16 5 ofie20 MO yelpos b ery Celie e R iresordziissup et Lowther DT4, 7-valve
Goldring 500 Variable straight/Superhet Radio

Reluctance  Cartridge = T . — T Tuner, needs attention £8 0 0

with 2 diamond styli, Part exchange is our speciality. Write giving details

£11/6/T; with 2 sapphire of your present equipment, and we will give you a —_——

PO (S £ 9 6 guotationiEVRLCELIIT Part Exchange, Easy Payments
93-94 FLEET STREET, LONDON, E.C.4 Phone: FLEet St. 9391[2

METERS

TO B.S. 89-1954
AVAILABLE
FOR
PROMPT DELIVERY

THE HUNTON UNIVERSAL BOLSTER OUTHT
FOR SHEET METAL PIERCING AND
BLANKING ON FLY PRESSES

Bolster Frame with
2 adjustable gauges
and insertable stee!
Holders for Dies
$#in. to 3}in. bore
diameter.

Two Punch Holders
with detachable
positive-action
Strippers take the
complete range of
Punches §in. to 3in.
diameter.

EXAMPLES OF TYPES AVAILABLE IN 2iin. FLUSH
PATTERN MOVING COIL INSTRUMENTS

AMPERES D.C. 0-1, 2, 3, 5, 10, IS5, 20, 25, 30, 50.
MILLIAMPS, 0-1, 1-0-1, 0-5. 10, I5, 20, 25, 30,.50, 100, 250, 500.
MICROAMPS. 0-25, 0-50, 100, 200, 250, 400, 500, 750, 50-0-50,
100-0-100, 250-0-250, 500-0-500.
AMPS, R.F. 0-1, 3, 5, 10, I5, 25, 50.

0-1, 5 1Io, 15 25 50, 100, 250, 500, 750, 1,000,
1,500, 2,500

VOLTS A.C. 0-5, 10, 15, 25, 50, 100, 250, 500, 750, [,000.

We can supply meters with NON-STANDARD CURRENT and
VOLTAGE RANGES to any specification. DELIVERY 7-14 days. MOV-
ING [RON. THERMO AND ELECTROSTATIC INSTRUMENTS.
2in, SQUARE FLUSH, 3{in. ROUND FLUSH and INDUSTRIAL
SWITCHBOARD INSTRUMENTS ALSO AVAILABLE FOR PROMPT

Equip your press with DELIVERY.

the Hunton Outfit and use
inexpensive standardised Punches and
Dies {in. to 3}in, diameter, obtainable from stock—in &in, sizes
—when required

ELECTRONIC TEST EQUIPMENT AND INSTRUMEN-
TATION DEVELOPED AND MAMUFACTURED FOR
SPECIALISED APPLICATIONS.

ANDERS ELECTRONICS LTD.

Descriptive brochure and price list W.8B, on request 91, HAMPSTEAD ROAD, LONDON, N.W.I.

H U N T o N L l M I T E D Telephone: EUSton 1639
Phoenix Works, 114-116, Euston Road, London, N.W.1 Suppllers to Govt. Depts., B.B.C., Tech. Colleges,
Telephone: EUSton 1477-8-9, Leading Manufacturers & Research Laboratories

Standardised Tools also available at short notice for Square, Oblong and
other shapes, Louvre Forming (up to 8in. long), Corner Notching, Corner
Radiusing, Angle Iron Notching and Piercing, etc.

Get the Outfit now—Buy Punches, Dies and Tools as you need them

Telegrams: Untonexh, London
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NEW RESEARCH & DEVELOPMENT ESTABLISHMENT
GOODWYNS PLACE,
DORKING, SURREY

AN OUTSTANDING OPPORTUNITY TO JOIN LEADING RESEGARGH
TEAMS IN THE FIELD OF ELECTRONIC ENGINEERIN

The SOLARTRON ELECTRONIC GROUP offers ;xcelleg}t
opportunities for progressive careers at its new .esea:i
Lgll))oratories, designing and developrn% éhf;l&c(:)t;oafc:go nfcﬁ
g ith the successful So
ment of the future. Wit B hore. the
ill find a fresh and stimulating
eGnr::\FrZ(g):n:?nt of individual responsibility, and superb test

equipment facilities.

PROGRESSIVE OPPORTUNITIES FOR
-

With experience in leadership and proven ability in original
circuit design work of advanced nature in the following fields:
OSCILLOSCOPES, ELECTRONIC TEST EQUIPMENT. Candidates must
sincerely believe in their ability to produce designs which will
reach a new high in world standards.

SECTION LEADERS

A\

X

R

Skilled in developing electronic equipment from basic circuitry,
and with a working knowledge of production design require-

NN\

PROJECT ENGINEERS

A\

% ments. Men with drive, ambition, and a good eye for detail
% are particularly required.
%
.
% With a sound theoretical background and keen to learn all
ll U N Io R E N G I N E E Rs % aspects of instrument design practice. Degree, Higher National
% Diploma or Certificate, or equivalent experience essential.

\

A

Because these are outstanding opportunities recruitment will
be very selective and will continue for several months.
Salaries will be relatively high to match the standard required.

* Apply in writing, giving full information, to the Personnel Director:

THE SOLARTRON ELECTRONIC GROUP LTD | Frome: Bitit

Surrey.
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GOOD VALUE—SERVICE AND STOCKS

MOVING COIL MICROPHONE
By famous maker. A high-grade microphone combining excellent close
speaking performance with low background pick-up. Attractively
styled and finished in black and chromium. Brand new, boxed. PRICE
£3/19/6. See illustration Page 151 in April issue. TFost 2/-
TRANSFORMERS

E.M.I. pick-up transformers. To match
low impedance high fidelity pick-ups.
Potted. PRICE 4/6. Post 1/6.

)

ai

TRANSMITTER/RECEIVER

RT-34-APS-13.
17 miniature valves. 5-6J6,
2-6AGS5, 2-20D1, 1-VRI105.
Brand new American equipment
in original cartons. Complete
with dynamotor.
PRICE £3/19/6. Carriage 8/6.

BENDIX RADIO COMPASS
A superb 12-valve receiver
covering 3.4-7 Mcfs, 325-695
Kecfs, 150-325 Kc/s.

Valves used 5-6K7, 2-6N7,
2-6J5, 1-6B8, 1-6L7, 1-6F6.
Complete with 28-volt dyna-
motor. Loose stored.
PRICE £3/10/¢ Carriage 8/6.

RT 40/APNIX U.S.A. ALTIMETER
Complete with 14 valyes. Loose stored, less dynamo-ar. 29/6. Carriage
5/6. For details and illustration see April issue.

KELVIN RATIO METER
Mirror backed. Tvg: Mn. HG-ABS KB 630/01. 8in. scale. Deflection
approximately 6 micro-amperes, £5/19/6.

U.S.A. MULTIMETER
Still a few available as illv strated on page 151, April issue,

£5/13/6.
Post 2/6.

MOVING COIL HEADPHONES
Velvet faced earpads complete with lead =1.2 plug 12/6. Postage 1/6.

POCKET VOLTMETER M.C

2 ranges. 0-250 V. and 0.15 V. D.C. Press buttor.
At 12/6 each. Post 1/6.

VCR97 Brand new, boxed 12/6.

Post insurance 2/6.

WE CAN SUPPLY
GRUNDIG Tape Recorders, Microphones, Radiograms, etc.
We also supply RECORDING TAPE: E.M.l, Scotch Boy,

Sound Mirror, Ferrotape, etc.; and TAPE DECKS by
“ Truvox,”” *' Lane,”” ‘‘ Wearite,”’ etc.

HI-FI EQUIPMENT
A wide selection available.

LEAK . DECCA . BSR . VITAVOX . W.B. . CC.VERN
DENCO . QUAD . TRIX . WHARFEDALE . VALRADIO
E.A.R., “ MULLARD 510" . ** OSRAM 912"

Trade in your old equipmént.
High part exchange allowances made.

Telephone
GER 2613

Open gaily 10.30 a.m. to 4.30 p.m, Closec all day Thursdays.

The RADIO EXCHANGE Co.

9 NEWPORT PLACE LEICESTER SQUARE LONDON, W.C.2

Carriage extra on all items unless quoted.

Jury, 1956

PER SECOND
£t C

FREQUENCY METERS
2%-8" up to 10,000 cycles
DIFFERENTIAL A.C. CURRENT
METERS

COMPARING THE MAGNITUDE
OF TWO CURRENTS.

PHASE SEQUENCE INDICATORS AND
SYNCHROSCOPES UP TO 5Kc
A Full Range of Switchboard and Portable
Instruments
THE ELECTRICAL INSTRUMENT
CO. (HILLINGTON), LTD.

Boswell Square Industrial Estate, Hillington,
Glasgow, S.W.2. Halfway 1166 and 2194

COMBINING THE
PROPERTIES OF fo

} Automatic coolant regulation: Move-

ment for pressure change: Packless gland
1o seal spindle in high vacua: Reservoir to
accept liquid expansion: Dashpot or delay
device; Barometric measurement or control:
Pressurised couplings where vibration or
movement is present: Dust seal to prevent
ingress of dirt: Pressure reducing valves:
Hydraulic transmission: Distance thermo-
static control: Low torque flexibie coupling:
Pressure sealed rocking movement: Pressur-
ised rotating shaft seals: Aircraft pressurised
cabin control: Refrigeration expansion
valves: Thermostatic Steam Traps: Pressure
amplifiers: Differential pressure measure-
ments: Thermostatic operation of louvre or
B.15 damper.

6y DRAYTON

Drayton Regulator & Instrument Co. Ltd., West Drayton, Middx.

A compression
spring capable of
repeated flexing

A container which
can,be hermetically
sealed

3 A packless gland

Write for
List No.

N. 800-¢
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RCA 30 Watt. Amplifier Type 4288-J

Input 110-115 Volt 50-60 Cycles

This amplifier is ideal- for public address
or large halls, when used in conjunction
with a 2 valve pre-amplifier, the circuit
of which will be provided if required.

VALVE LINE-UP: 2-6J5s followed by
4-6L6 s in push pull parallel. From asource
impedance of 500,000 ohms the amplifier
will deliver 50 walts info loads of 250, 60,

15, 8, or 4 ohms with a frequency response of :=x1db from 30-10000
cycles The amplifier will give 2-2 watts into the above lmpedances with 1 volt
input. DIMENSIONS: width 16ins. x depth 113 ins. x height 74 ins. BRAND NEW
in original cartons, with circuit. COMPLETE WITH VALVES £12-10-0 plus 15/-
carr. and packmg OR LESS VALVES £9-10-O plus 15’- carr. and packing.

C. MARKS & CO. wrow von) Lid.

90 COMMERCIAL ST, NEWPORT, MON. Telephone: Newport 64711
Also at 25 Wyndham Arcade, Cardiff

All ‘'mail orders and enquiries to Newport branch please.

ALWAYS something NEW at WEBB'S

IR DRI n N e

1]II|IIIIIIIIIIIIIII|IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

. . . for the Hi-Fi enthusiast

ARMSTRONG ‘AF105”’ £37
Is anew COMPLETE RADIOGRAM CHASSIS, tuning medium
and long waves AND FM. Self powered, connect to AC mains
aerial and loudspeaker for instant and excellent reproduction.

WB “T816 " £6.10.0
A new 8in. unit from the STENTORIAN specialists, designed
for optimum treble performance. Magnet 16,000 gauss ensures
remarkable transient response. Hear it played at WEBB’S with
1,500 cfs crossover and bass speaker.

WHARFEDALE 10" BRONZE CSB £5.11.3
This high-performance 10in. unit is rapidly gaining a reputation
for reproduction way ahead of its price. On demonstration at
WEBRB’S in its recommended Wharfedale cabinet, an excellent
low cost reproducer. Available 3 or 15 ohms.

WOOLLETT 3 SPEED MOTOR £21.0.0

Embodies the best principles of ‘ Hi-Fi” design at reasonable
cost, three speeds, non-magnetic turntable, precision engineered,
generous motorboard to take most leading pickups, write for

leaflet.

* six volt accumulator operation.

. . . and the transmitting amateur
The NEW EDDYSTONE "888 " Receiver

A unique receiver designed specifically to be the answer to all
problems of reception on amateur bands.

BAIND SPREAD. Each band is calibrated and spread over the [2in.
scale.

BAND ! 28-30 Mc/s. BAND 4 7-7.3 Mc/s.

BAND 2 21-21.5 M¢/s. BAND 5 3.5-4 Mc/s.

BAND 3 14-14.35 Mc/s. BAND 6 1.8-2 Mc/s.

Accurate calibration -internal 100 Kcfs Crystal Oscillator - varlable
selectivity - Audio Filter - Relay Connections .- B.F.O. - Monitoring
Facilities - for 195/250 and 100/125 volts. A.C. mains with provision for

The EDDYSTONE “ 888  is on demonstration at 14
Soho Street and first supplies are now coming through.
Price: £110 or on Webb’s H.P. terms. Deposit £55 and 12 pay-
ments of £5/0/10, or 18 ,payments of £3/10/4. Also under our
““ 6 months No Interest >’ Scheme, deposit £22 and 6 payments
of £14/13/4 by Bankers Order. Please ask for forms and details.

STUHEEER IR e SN u e

14, SOHO ST., OXFORD ST., L ONDON W.1. Tel.: GERrard 2089, Shop Hours: 9—5.30 p.m. (I p.m. Thursdays) 9—I p.m. Saturdays.
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THE ‘“WEYRAD’ AM/FM REGEIVER

A COMPLETELY NEW DESIGN SPECIALLY DEVELOPED FOR THE
AMATEUR CONSTRUCTOR.

THIS PUBLICATION GIVES FULL INFORMATION ON THE ASSEMBLY AND
ALIGNMENT OF A FOUR-BAND, SEVEN-VALVE RECEIVER, INCLUDING ALL
CHASSIS DETAILS, CIRCUITS AND WIRING DIAGRAM,

UP-TO-THE-MINUTE: COMPONENTS AND VALVES PROVIDE A HIGH STANDARD OF
PERFORMANCE (EQUIVALENT TO AN EIGHT VALVE CIRCUIT) AND COMPLETE COVERAG_E_
OF THE SOUND BROADCAST BANDS, ENSURING THAT THE SET WILL NOT <«DATE
FOR MANY YEARS.

e e W me—
s LATEST TYPE MULLARD VALVES.

% ‘“ WEYRAD *’ COIL PACK, I.F. TRANSFORMERS, TUNING SCALE, I.F. FILTER, MAINS
AND OUTPUT TRANSFORMERS.

v ALUMINIUM CHASSIS AVAILABLE WITH ALL PUNCHING AND BENDING COMPLETE.

% ALL CONDENSERS, RESISTORS AND OTHER COMPONENTS BY WELL-KNOWN
MANUFACTURERS.

FULLY ILLUSTRATED BOOKLET PRICE 2s. 6.

WEYMOUTH RADIO MANUFACTURING CO., LTD., GRESCENT STREET,
WEYMOUTH, DORSET

JoLy, 1956

WALMORE ELECTRONICS LIMITED

PHOENIX HOUSE, 19/23 OXFORD STREET,
LONDON, W.I.

Telephone : GERrard 0522
For immediate response Telex London 8752.

Cables : Valvexpor

EXPORTERS OF RADIO, TELEVISION AND
INDUSTRIAL TUBES, HAVE PLEASURE IN
INTRODUCING THEIR BRAND

* QADIoO ™
WALRAD
~ TUBE

AND INVITE ENQUIRIES FROM BUYING

AND CONFIRMING HOUSES EXCLUSIVELY
FOR EXPORT

SUPPLIERS OF RADIO COMPONENTS
ELECTROLYTICS, AND CATHODE RAY
TUBES.

RCA TRANSMITTERS. Type ET-4331. | kW. (telephone);
1.4 kW. (telegraph). Frequency range 3 Mc/s to 20 Mc/s.
S.C.R. 399 complete with petrol generator P.E.95G (10 kw.).
BC610 TRANSMITTERS with speech amplifier, aerial tuning
unit, etc. Brand new.
RCA TRANSMITTERS. Type ET-4336. Complete with original
speech amplifier, crystal-muttiplier and VFO units. Unused and re-
conditioned. Can be supplied with very large quantity of spares.
RCA TRANSMITTERS. Type ET-4332 modified by R.A.F,
for use on crystal or master oscillator. Complete with speech
amplifier.
MULTI-CHANNEL TRANSMITTER T-4/FRC, with modu-
lators MD-1/FRC, 2 Mc/s to 18 Mc/s. Each channel 400 w. output.
W.S. No. 19 & 22, Both complete with installation kit.
Tropicalised. New.
MAGNETO 10 LINE U.C, 40 Line F & F TELEPHONE
SWITCHBOARDS (complete).
V.H.F. TRANSMITTER Type 113I1B or J. Frequency coverage
100/156 Mcfs. 50 watt output. Tropicalised. New,
A.R.88Ds, AR887 L.F.s, R.109.
METAL RECTIFIERS Type IB, D.C. output 10 amps at 22 v.,
input 200/250 v., 50 ¢/s. :
All above items in excellent working condition.
Working demonstration upon request.
SPARESA large selection avallable for SCR399 (BC610),

ET4336, SCR610, EE8 Telephones, and Tele-
printers type 7B.

T)h( VALVES 805, 807, 813, 861, 66A, 100TH, 250TH, and many
others,

Large stock of Tx condensers crystals ind other components.

P.CA. RADIO

New Address, Offices and Works

BEAVOR LANE, HAMMERSMITH, LONDON, W.6
Telephone : RIV 8006/7




@ For operation in ambients of
up to 85°C
@ Elimination of cooling fins for
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compactness
@ Light alloy construction for

lightweight u" ‘
@ High stability : f
aresome of the salient features of this . '
new range of rectifiers, primarily
developed for Service requirements, !
but now available in production quan- |
tities for all applications. Units can v 1
be supplied with various finishes to o
comply with RCS.1000 categories
H.l and H.2.
ﬂll 5 l

Details of this new range of

RECTIFIERS | -

can be obtained from See them on STAND WNo. 102, Radio Show, August 21st to September 1st.
Dept. WW.7, WESTINGHOUSE BRAKE & SIGNAL CO,, LTD,, 82, York Way, King’s Cross, London, N.I. TERminus 6432,

“ncl DEMOBBED Great Britain’s Valve jl4ml Order House
0Z4 - 2/
TV ITA VALVES 2 6 01A g; g; 9/- RADIO
MANUAL 1B4 9[- 9/8
CONVERTORS Giving equivalents of British and }gf_—, g/’é 3‘222 10/6 m[ﬂl ST HARHSM" e
For any A/C set. § American Service and Cross Refer- | 153 8/6 3575 12/6 Deposit only Home
No Alterations. § §1c® ol Sotumersial Typealaicn¥anifindel . i)t 37 9/- | & 8 m'thly 10/9 Plating
2 5[ dowr § Gomprehensive Price List. We have %%5 65/8- 2%/“ 180/8. A.C. ELECTRIC A Kit.}}z’{&
= and 6 {f still some Valves left at very old | 1744 8/- 42 10/6 IN a5 85. ;.’
monthly of 25/- ] Budget Rates (33}%) which are | 11p5 g/g 43 8/6 PAINT SPRAYER @) _""'
or £7/10/- cash_ uctuauy sold at the old price. (1851 | 1p5 9/- 45 10/8 | yuat i (o ol Eleetric
}g‘f %/16 :g lgﬂg spray. Easler than | Cash Baw 58/-
Headphones, 18 10/ 2% 190 | o brusn and twiee | 75 Elee. Pen
o as fast. Post 21-. 10/-.
Low Bes. .. S-Q110 sovs 4 Eleotric PAINT
i r N o eotr.
High Res. 17/6§ | 115  10/6 57 9i6 | [] Volume, Conical’ § STRIBPER. Out-
Soldering  Irons || | 1U5 19;- 8331 f(?/é . " Bi- dgtes blow;m;;
v - ! (No paraffin. -
el [y 243 10)- 1A 2l Less switeh  f 0o PR Rool.
Indicator  19/3 2486 2= 73 10;3 3/6 gulcr and Faater.
3 - i -
SERVICE SHEETS  [Industrint Neon || 287 700 72 TRR| P et et 3 N pains goen fike
The ome you require enclosed it Testers, 3A4 9/- 77 9/- : - mngic Cost §d. per 5’ 6
svaliable in s dozen assorted () /GHA.C/D.C... 76 | SD6 7l 8 9/- | § B.T-H. Ger- f yiour, 4.0./D.C. One
of our best choice. 3Q5 11/- 81 10/- mantum Diode year guarantee, & 8
38 10/8 84 8/6 | § with Cireutt 2/- 42/6 cash. M’ly of 5/6
dTes?szape;‘,.gl . 3ve 10/~ gi‘[&zf 19//3 Chassis Cutt
reduced to - 5T4 12/10 - F assis Gutters
Testprods 2/ 32 ﬁ 5U4 10/6 11726  7i- | ith K Mli.mgr?tnfal
Colour Code 5X4  12/- 304E 15/- | § wi eys il {
5Ys 11 801A /6 olders, doz.
Indleators  1/-f| Post 573 - 805 27/~ IThe easlest and 4/-
Onifiez  Cabinetl] 116 5Z4  1U- 124 2/- | 807 9/6 quickest way of R Guizo  Battery
Polish 1- . 2 6A3 11/- | 6K7M _9/6 | 12AT7 10/6 | 813 117/- '=“""I'K h°,'1$;‘ in s"‘fe“ Tester 52/6
BarlectaAdhe- 8A6 /- | 6K8 11/6 | 12AX7 9/9 | 832  75/= 'u;en":'!u o °“:‘:r AMMETERS
sveturead | ALL MAINS THREE | 487 9/6 | 815 76 | 1208 G5 | soa 98 W e, o punch and oo fl 06 6
. V-Rpine Midget 3-valve Mains: Recelver. | 6ACS g )ﬁ 6N7 9/- | 128A7 10/6 | 954 5/6 | Allen ecrew. The operation is quite 30-0-30 -
Cement, Tin 5/-§ Home, Light. etc., at good strength. | 6ACT 6| 8Q7 12/6 | 128C7  9/- | 955 8/6 | simple. Prices inel. kev lln 12/4& Spirit Blow
Radio Maps 2j- | Bulld yoursell—3 valves, ready- | 6AG5 O/ | 6B7 719 | 125F5  6/- | 956 9/- | Hn., 12/4; jln., 13/4; i Lamps 12/8
Bulgin Buzzers wound coll, tuning condenser, mains | 6AG7 15/- | 68A7 8/6 | 128H7 8/6 | 957  12/@ | 1iln., 18/- each; 1§ . an lln-_. o
3/- J| transtormer—everything except | 6AL3 /- | 6867  9/6 | 12877 9/6 | 1299A = 9/- | 18/- each; 1iin.. 16/9; 2in., 31/9. ;olde corse
Speaker speaker and cabinet. Data av. | 6AK5 10/- | 68H7 8/~ | 128K7 12/- | 1625 9/@ | 2kn. 36/9; 1in. square 24/3. Post r  Bd.
Speaker ages 16 ]3P - Bpeaker ond cabinet | 6AKS /6 [ 0517  8/6 | 12807 10/- | 1626  9/6 All prices are with keys
ug! availuble If required. 6AK?7 15/- | 63K7 8/6 { 128B7 ~9/- | 1904 10/-
= wmmmwy | g4 g/ |OSN7 11/- (13Y4 9/ 7193 6/6 | N Antennae PIFCO
Yo 6B7 11/- (6587 8- | 14B8 10/-| 9004 7/6 | f1tt. inter- | All-in-one Radio-
P 6B 10/6 607  §/- | 17 06| 5008 76 |Biockingf metera C/D.C.
ontrose § | 6BAG 11/6{6v8  9/8 |18 10/~ [ sTOPPRESS | [] copper rods, | X Cirenit Test.
” GBE6 8/9 (6X4 10/- |10  10/- | BARGAINS doz, 9/6. f X LT, & ELT. Tosts.
.001-1 6BH6 1{;— 613 ggg 24 17;6 NGTl  4)- USAF : nvlﬁvfe;;-s ;
6BJ - 95AC5 616 5 L roat .
MICROMETER ¢BWe 10/6 | 6Y6  10/- | 2524 O/ | vras g | § Afikes Gorth | Continuity and _Re-
Branq new 8C4 716 | 71A7 9/6 | 2525 10/ | vu3s 4/- £2)  5yj-. sistance Teats. Com-
Precision gcs 1113}. 1§; 111’/6 a(l) 8/8 | 8920 4= Sp:;l;er g:;:u with  Test
Instrument BARGAIN &3 b 0/- 1 8 2/- 'v CR97 19/~ Lty 3
10 = Please enquire for any number not listed. Post 1/-. persg.fi.1- | Postl.. 3 2/6
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A BBC Training Manual by S. W. Amos, B.SC. (YONS.)
AM.LEE. and D. C. Birkinshaw, M.B.E., M.A., M.L.E.E.

TELEVISION
ENGINEERING

4 o
Vy’u)py;/'il;u mm/ f,/:an/mr

Principles and Practice
VOL. I1: Video-Frequency Amplification

Here is the second volume of a series of four which will form the most
comprehensive survey ever compiled of modern television principles
and practice. Originally written for instruction of the B.B.C.’s own
operating and maintenance staff, this volume describes the funda-
mental principles of video-frequency amplifiers, and examines the
factors which limit their performance at the extreme of the passbands.
A wide variety of circuits is described and particular attention is paid
to the use of the feedback. There is also a section dealing with the
special problems of camera-head amplifiers.

pes PRRREINE

Second volume of a cnmprehensive Sg;f-contained mathematical derivations are included at the ends of
i chapters.

work . . . . . NOW READY

8 x 51" 72pp.  lllustraced Published for “Wireless World™

35s. net. sy post 36s. 2.

Obtainable from booksellers or direct from lliffe & Sons Limited, Dorset House, Stamford Street, London, S.E.l.

. .. 19,801 contacts (as shown)

elibtger s | | | MAGNETIC RELAYS
iron. For rapid e TYPES 3000 and 600

soldering on your
Supplied to specification for the following uses :—

production assemn-
bly line without fat-
summcion cniures . OVERLOAD TRIPS  + ~ ALARM SYSTEMS
. R ° M
v end for leatier FLASHING & PULSING o PROCESS CONTROL
TIMING DEVICES o AERIAL CHANGE-OVER
MAINS FAILURE PROTECTION
COMPLEX OR SEQUENCE SWITCHING

or a sample on
sale or return and
try for yourself.

ORYX

iy, o SELECTION & COUNTING SYSTEMS
eficiency,for HIGH VOLTAGE SWITCHING
e, (CONTACT INSULATION UP TO 2KV)
safety,

speed. Consult us with your problems

& TELEGRAPH RELAYS IN STOCK

ORYX ELECTRO MAGNETIC COUNTERS
UNI-SELECTORS
ASPEL 12 KEY SWITCHES, P. O. and LOW LOSS

SOLDERING INSTRUMENT
6-6.3 v. 18 WATTS

&% 77L0NG. WEIGHT oz JACK DAVIS (reravs) LTD.
BIT SIZE 3/16". LIST PR, 35/- TUDOR PLACE, LONDON, W.I
tower Hit, ANTEX vLonpon, e.c.3 AT LARGHAY 11

lr POLARISED, HIGH SPEED, A.C.

X
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DEFLECTOR COILS
designed for 70° Deflection
and employing Castailated
Ferroxcube core,

LINE TRANSFORMER
employing a Ferroxcube core
and incorporating Width and
Linearity Controls. E.H.T.
13.5 KV,

also 13 CHANNEL T.V. TURRET TUNERS

enquiries

TELEVISION COILS
wound to specification.

- LIMITED

ROCKSTONE WORKS . DOMAN ROAD

CAMBERLEY . SURREY
TELEPONE: CAMBERLEY 2360

towards perfection-
LOWTHER LINEAR AMPLIFIERS

Exelusive Lowther Design and Build

]

The new range ‘‘ Lowther Linear ” amplifiers sur-
pass all previous multi-loop feedback or basic ultra
linear technique by the utilisation of the suppressor
grid of the Mullard power pentode EL34 into the
distributed load circuit which enhances the per-

formance in all detail.

Generous in design, the amplifier’s performance will

remain at its high laboratory test specification
Lowther Linear Amplifier throughout many years of use.
LL.10 £25

THE LOWTHER MANUFACTURING COMPANY,

LOWTHER HOUSE, ST. MARK'S ROAD, BROMLEY, KENT, ENGLAND. Tel.: RAVensbourne 5225
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“"I'M SET TO

FOUR VALVE
SUPERHET.

LONG WAVE
MEDIUM WAVE___

LARGE
ELLIPTICAL
SPEAKER

B7G MINIATURE
VALVES

SIMPLE
CONSTRUCTION

Price £7.15.0
plus 3/6 carriage

Send 1/6 for SUPEREX “55”
CONSTRUCTION BOOKLET.

WIRELESS WORLD

GO PLACES . ..
with you!”

THE SUPEREX “ 55 ” BATTERY
PORTABLE is a first class receiver
guaranteed to give good reception
throughout the country. Equal in
appearance and performance to any
commercial modél.
103in. % 83in. X 5in. All parts
available separately.

Jury, 1956

QUALITY
RECORD REPRODUCTION
AT MODERATE COST

Cabinet size

The S.R.
3-4 watt AMPLIFIER

High quality 3-valve 3-watt Amplifier
for A.C. Mains 200/250 volt. Four
engraved controls give a wide range of
tone variation. Qutput transformer
matched for any 3-ohm speaker. Chassis
fully isolated. Valve line-up: 6SG7,
6V6, 6X5. Bronze crackle finished
chassis. Overall size 8in. long, 4in.
wide, 5in. high. Supplied built and
tested. GUARANTEED FOR 12
MONTHS (90 days valves).

Price £5.5.0 plus 3/é carriage

Attractive bakelite cabinet with
long and medium wave, two-
colour glass dial and two cream
knobs. Ideal for T.R.F. con-
structors. Available in Walnut
or Green. Size 12in. long, 7in.
high, 5%in. deep. Complete
with handle and back. ice
15/6 plus 2/6 postage.

LOCATION: On
Harrow Road between.Harles-
den and Wembley,

SHOP OPEN: 9 a.m. to 6 p.m.
Monday to Saturday.
Thursday.” :

TERMS: Cash with order or
C.0.D.
C.0.D, U.K. and N, Ireland.

A ounles

37 HILLSIDE, (HARROW ROAD)
STONEBRIDGE, NW.IO. £/gar 3644

the main

| p.m.

Extra charge for

(8L

Transformers
incorporating
“C?” cores or

conventional

construction

ST L TRANSFORMERS

sound design and

based on are
manufactured to the highest standards
called for in the electronic and com.
munication fields. Consult us for
your next transformer requirements.

NB.: MANUFACTURERS AND TRADE ONLY

STEWART TRANSFORMERS Ltd.

75, KILBURN LANE, LONDON, W.I0 - LADbroke 2296,7

MICROPHONES & RE-
CEIVER HEADGEAR

Assy. No. 2 (ZA 2905) con-
sisting of 100 ohms impe-
dance MC headphones, Tan-
noy high power microphone.

18/- each.

TRANSMITTER/RECEIVER No. 22

2 mc.-8 mc. complete with all valves, power pack for 12 v. D.C.,
both installed in a carrier, headgear and microphone assembly.
All in excellent condition, very economical current consumption.
Ideal for mobile use.

Price £11/15/- each. Carriage 20/- extra.
SPARE PARTS FOR AR 88-D. & L.F.

Each
Mains transformers ..........coieiiviiiiiiieian. £4
Qutput transformers  .........coieiieiiiiiiines 30/-
Filter chokes ................... 25/~
LF. transformers ......... 15/~
V.F.O. transformers ..... 15/-
LF. Crystal transformers 15/-
Main Var. Condenser ..... 35/-
Block condenser 13 x 4 mF. 25/6
Band switches ........... 37/6
Antenna trimmers 3/6
Phasing thimmers ........ccoovvvengeecsnancnnanns 3/6

All the above are fully reconditioned and guaranteed to be in
excellent working order.

GOVERNMENT SURPLUS VALVES
A large selection available, please state your requirements,

J. P. ELECTRIC "%
156 ST. JOHN’S HILL °* LONDON S.W.11.

Toos
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RD JUNIOR

FM UNIT

A seven-valve receiver of advanced design,
the RD JUNIOR FM Unit has one of the most
comprehensive and ambitious specifications
so far offered in this country. Precision built
and attractively styled it forms a fitting
counterpart to the RD JUNIOR Amplifier, with
which it has primarily been designed to work.

MAIN FEATURES

% AUTOMATIC FREQUENCY CONTROL
% GROUNDED-GRID TWIN-TRIODE RF STAGE
% EXCEPTIONAL FREQUENCY STABILITY

% WIDE FREQUENCY COVERAGE

% FOSTER-SEELY DISCRIMINATOR

% VARIABLE INDUCTANCE TUNING

% LOW IMPEDANCE OUTPUT

s BUILT-IN FILAMENT SUPPLY

% OPTIONAL PRECISION TUNING METER

Trade and Export enquiries invited. PRICE : £17.10.0 (Plus P.T. £7.7.0d.)
IHlustrated literature post free on request; send also for detdils of matching equipment in the
RD JUNIOR Home High Fidelity System—the RD JUNIOR Amplifier/Control Unit and Corner
Horn Reproducer.

ROGERS DEVELOPMENTS (ELECTRONICS) LTD.

“RODEVCO HOUSE"” ° 116 BLACKHEATH ROAD ® GREENWICH ° LONDON, S.E.I0
Telegrams: Rodevco Green, london. Telephone : TiDeway 1723

TELCON CELLULAR POLYTHENE
<Fe+ﬂ>| INSULATED DOWNLEADS

S I\HP This new range of 75 ohm coaxials has been especially designed for

the reception of Band II (FM sound 87.5 — 100 Mc/s.) and Band III
(Television 174-216 Mc/s.).

Attenuation db/100 ft. ETSM ET6M ET7/M ET8M ETIOM
10 Mc/s. 13 .. 15 .. 1.0 ... LI ... 06
50 30 ... 34 ... 23 .. 26 .. |5
100 ,, 43 ... 48 ... 32 .. 36 .. 22
200 ,, 63 ... 72 ... 49 .. 53 .. 33

Dimenslons (inches)

Centre Conductor 1/0.022 7/0.0076 1/0.029 7/0.010 1/0.044
Over Cellular TELCOTHENE  0.093 ... 0.093 ... 0.128 ... 0.128 ... 0.200
Over Wire Braid 0117 ... 0.117 ... 0.152 ... 0.152 ... 0.230
Over TELCOVIN sheath 0.157 ... 0.157 ... 0.202 ... 0.202 ... 0.290

BRI

m mu];
B
1l

i

please ask for a copy of Publication TV 5
THE TELEGRAPH CONSTRUCTION & MAINTENANCE CO LTD, TELCON WORKS, GREENWICH, SEI0., TEL: GREENWICH 329+
BRANCHES : BIRMINGHAM, CARDIFF, LONDON, MANCHESTER, NEWCASTLE AND NOTTINGHAM
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MODERN ELECTRICS

164 Charing Cross Road. London, W.C.2.

Immedicte delivery from stock,

Export enquiries welcomed.

TAPE RECORDERS

GRUNDIG TK12 ... 70 gns.
GRUNDIG TK5...... 46 gns.
GRUNDIG TK820/
.................. 98 gns.
FERROGRAPH 2A/
.................. 76 gns.
FERROGRAPH
2AN/H 86 gns.
VORTEXION 2A ... 80 gns.
VORTEXION 2B ... £99

The following Recording Tapes
are avallable from stock.

1,7501t. 1,200ft. 600ft.
FERROGRAPH

£3/3/-
FERROGRAPH 45/~ 26/9
GRUNDIG BASF 40/- 25/-
SCOTCH BOY  35/- 21—
EMIT7 48/~ —
EMI 88 35/- 21/-
AGFA 37/6 22/6
GEVAERT 35/- 21/~
PURETONE 20/- —
FERROVOICE 32/6 —
SOUNDMIRROR 30/- —
Long Playing Tapes now in stock

RECORD REPRODUCING
EQUIPMENT

COLLARO TRANSCRIPTION
Mgg:l 2010 PX £19 9 0

GARRARD UNITS
RC8OM AC ............
RCB80M AC/DC §
301 Transcrip .
Type TA/AC
Type TA/B with Decca a

oW

heads .oveererinerens 418
CONNOISSEUR
Variable 3 speed ...... £28 11
SPEAKERS
PLESSEY
12in. 15 ohm ......... €116
W.B. STENTORIAN
HS.610 €13
£4 3
L £4 8
37.50r 15 ohms... £4 19

GOODMANS
Axiom 150 Mk. Il..,... £10
Axiom 102 .... 8,
Axiom 101
Axiom 22

WHARFEDALE
WIS CS.covevvieeeneaes
Super 12CS/AL.

WI2CS .............
Golden 10 CSB .
Super 8CS/AL ....
Super 3
Bronze 10in.
Bronze 8in. ............
W.B. Crossover Unit
W.B. Tweeter Unit...
Kelly Ribbon Tweeter £12

TEST EQUIPMENT
8
5| AVO
31 Modetg ... 0
Model 7 (Iatest? 0
6 Uniminor Mk. I 0
Electronic Meter 0
Wide Band Sig/Gen.... £30 0 0
0 Valve Characteristic
Meter Mk. Il ...... £5 0 0
D.C. Minor ............ £5 5 0
{0kV Multiplier for
Model 8 ............ 50
0 Carrying Cases for
Models 7, 8 and 40 £3 0 0
: ADVANCE
6| H.l. (Sig./Gen.) €28 0 0
E2(S|g /Gen.). £32 10 0
9 £22 5 0
9 COSSOR
9 Oscilloscope 1035 ...£120 0 0
'3 Oscilloscope 1052 ...£104 0 0
0 Volt: Calibrator 1433 £18 5 ©
o | TAYLOR
0| All new Taylor Test Gear in
0 stock.
(1]
” PICKUPS AND PLAYERS
3| ACOS, DECCA, COLLARO,
0| CONNOISSEUR, LEAK, FER-
0 | RANTI, B.J., GARRARD,
0

PHILIPS.

JuLry, 1956

LTD.

Tel.: TEMple Bar 7587.
Covent Gdn. 1703.
Cables: Modcharex,

Prompt attention to post orders.

London.

MICROPHONES
ACOS
Mic 22 (Crystal)
Mic inserts for abo
Mic 33-1 ........
Mic 35-1 (Cry al
LUSTRAPHONE
M/C High Imp.
LSV59 Dynamic
RESLO
VMC (low imp.) ..
RBL/T

= E-X—X-)

oo

oo

FILM INDUSTRIES
Ribbon ....

MICROPHONE STANDS
Floor, 3 extensions... £3 12
Table Stand ............ £l

LEAK AMPLIFIERS
TL.10 complete
Point I, TL.12 ...
Point 2, TL.25

QUAD, Mk. i
MULLARD
E.A.R. 4 watt .
TRIX 4 watt .

ALL GARRARD, CON-
NOISSEUR, DECCA and
COLLARO HEADS.
SAPPHIRE and DIAMOND

w
=2

o000 ooo

I STYLI for the above HEADS

NOW AVAILABLE.

VERY HIGH PRICES PAID FOR THE FOLLOWING:—
APN3 BC342 1-152
ARCI BC611 TSI3
ARC3 BC713A TS35
ARN7 BC714A TS45
ARTI3 BC721 TSi48
BC22I BC788C TSI74
BC3i2 CPN2 TSI75

Also Modulation Transformers Thermador No. CS$2160. and Scanner
(antenna) RC94 or parts.

ALTHAM RADIO CO.
JERSEY HOUSE, JERSEY STREET
MANCHESTER 4

Telephone: Central 7834/5/6
Largest stocks in Europe of Government surplus material.

The COMPLETE
TELEVISION
SERVICING

INSTRUMENT

Write now for
full details to

AIRMEC LTD
HIGH WYCOMBE
BUCKINGHAMSHIRE

METAL SPINNING OUR SPECIALITY

PARABOLIC REFLECTORS up to 9ft. dia.
POWER PRESSWORK

to 250

ton capacity,

LOUDSPEAKER HORNS, Etc., Etc.
including Hydraulic

GENERAL SHEET METAL WORK . ARGON . ARC & OXY-ACETYLENE WELDING

SHAWE METAL SPINNING WORKS

SWINTON STREET, KING’S CROSS, LONDON, W.C.I.

'Phone : TERminus 7422/3

Grams :

Alipryde Phone London
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Telephone : MUSEUM 9594,

H. FRANKS

DOUBLE-WOUND STEP-DOWN TRANS-
FORMERS, ex. A.M., Ref. SP/284, input 200/
250 volts, A.C., 50 cycles, output 100/110 V.A.C.,
750 watts, fitted in metal case, with carrying
handle, size 85 X7%X7%in., unused £7/2/6.
SPERRY'S 1/70th-h.p. I15-VOLT A.C. MO-
TORS, constant speed, 3,000 r.p.m. governor
controlled, continuous rating, size 55 X 3% X 3in.,
spindle %in. diam. £1/12/6.

POWER UNIT, Power Type 167, 19in. panel
mounting Metal Rectifier, 200/250 V.A.C., 50
cycles, outpue 50 V.D.C., | amp., UNUSED 55/-.
CHARGER UNITS, type 58, input 200/250 v.
A.C. 50 cycles, output 20/24v. D.C., 3 amps.,
smoothed, continuois tropical rating, fitted in
metal case, 18X [2x7in. £4/12/6.

G.E.C. MULTI-RANGE MILLIAMETERS,
2%in. dial, 0/15/30/60 MA., Centre zero pro-
jecting type 16/6.
WESTINGHOUSE RECTIFIER SETS, Style
288 G.P.O., Input 200/250 Volts A.C., 50 cycles,
Output 50 Volts D.C., |+ amps, 70/-.

S.,T.C. METAL RECTIFIER SETS, input
200/250 volts A.C., 50 cycles, output 220 volts
D.C., 1% amps, type 10D/1786, housed in metal
cabinet, 2x 13x | lin. £9/10/0.

SPERRY'S CONSTANT-SPEED |1S-volt 50-
cycles motors 2,400 r.p.m., 3%in. diam., éin. long,
s in. spindle, |}in. long, No. LBI93] 27/6.
P.V.C. PIRELLI, white flat 3-core 1/.044
CABLE, in 100-yard coils, excellent’ quality
per 100-yard coil 75/-.

“SIGNAL”’ WESTERN ELECTRIC TIME

governor controlled 24-volt D.C. coil, two
heavy-duty, two make {0-amp. contacts 17/6.
PILOT REPEATER COMPASS. Containing
24 volt repeater motor. New. 18/6 each.
8IN. DIAM. VENT-AXIA EXTRACTOR
FANS, 24v, D.C. or 36v. A.C., fitted suppressor
units. Ideal for caravans, yachts, etc. Unused,
complete in transit case. £4/7/6 each.

DELAY RELAYS, adjustable from /5 sec.,:

58-60 New Oxford Street,
London, W.C.I|

One min. from Tottenham Court Rd. Stn.

“CREED'" MOTOR-OPERATED TAPE-
WINDERS. Type No. 5.2885. Fitted 230
V.A.C. 1/100 h.p., motor, coupled to gear box,
with slipping clutch. Final speed 25 r.p.m.
approx. New, 65/~ each.
TELEPHONES TYPES TELE-F., a table-type
field telephone in bakelite moulded case with
bell magneto ringing generator, operated from
internal 3 to 4} volt battery (not supplizd) :
suitable for 2-way communication up to a mile
distance when used in prs., overall dimensions
%X 65 X 5%in., £3/19/6 each.
PRESSURE PUMP UNITS. Operated by 24
volt A.C./D.C. motor, develops [0 Ibs. pressure
or vacuum, Complete with [0ft. length of pres-
sure hose, cables and connectors, etc.  Compact
unit fitted in metal case, 6 x4x 4in. Made in
U.S.A. Ideal for laboratory use, etc. New, in
maker’s cartons. £4 each.
STEP-DOWN TRANSFORMERS, input 180/
230v. A.C,, 50 cycles, output 2 windings 4.2,
4.2v, 10 amps., ldeal for soil heating, etc. 22/6.
ELCO SYNCHRONOUS CLOCK MOVE-
MENTS, 200/250 volts A.C., 50 cycles, with
spindles for hours, minutes and seconds in bake-
lite, dust cover, 3in. diam., 2in. deep with flex
lead, | hole fixing, up to }in. panel. 22/6 each.
CLOCKWORK DRIVEN TIMERS, variable,
S to 30 mins. Fitced 1S amp. A.C. contacts.
Totally enclosed, crackle finish, 17/6 each.
WESTERN ELECTRIC BLOWER MO-
TORS. Fitted centrifugal fan, available 12 volts
D.C. or 110 volts A.C./D.C. Suitable for car-
heaters, projectors or miniature vacuumcleaners,
etc. Size 4% Xx3%in. approx. Price 29/~ each.
SLIDING RESISTANCES, ‘‘Zenith”’ high-
grade, totally enclosed, 384 lhms., 1% amps., new
in maker's original packing, 60/~.
WESTERN ELECTRIC MOTORS, i/25th
h.p. cont, rating, 20/30 volts, A,C./D C., series
wound, 5,600 r.p.m., fan cooled, governor con-
trolled, totaily enclosed, 32/6.

STAINLESS STEEL AERIAL WIRE, gauge
7/.015in., 1,600ft. reels. Ideat for electrifying
fences, etc. 37/6 per reel. -

Ref.

CONTROL UNITS, type R.A, Mk.7I,
BR./2975. Contains Carpenter type 5x 124 re-
lay, 7004-300 ohm coil, two G.E.C. type M.1095
relays, 670 ohm coil. 2 make 2 break contacts,
resistors, condensers, etc. Fitted in sealed con-
tainer, 4in. diam., 4in. high. Unused, 28/~ each.
HEAVY-DUTY .DOUBLE-SPRING-
WOUND CONSTANT SPEED MOTORS,
governor controlled, adjustable speed, 60 rev.
in 45/46 secs., precision built, ideal unit for re-
cording, overall size 7X7 X 6in., 62/6 each,
STEP-DOWN TRANSFORMERS, input 200-
250v. A.C., SO cycles, output 24v. | amp. 15/-.
METRO-YICK, SYNCLOCK AND SAN-
GAMO WESTERN HOUR RECORDING
METERS. 200/250 volts, A.C., 50 cycles, opera-
ting voltige, /10 to 10,000 hrs., recording ideal
for life test, etc., unused. £2/7/6 each, post paid.
“FOSTER’’ L.T. TRANSFORMERS, input
230/250 V.A.C., 50 cycles, output |2 volts, 8%
amps. 30/-. N
SYNCLOCK SYNCHRONOUS MOTORS,
115 volts, A.C., 50 cycles, 50 watts., final speed
4 r.p.m. 27/6 each,

HENDRY RELAY UNITS, fitted Sangamo
model S.7 synchronous clock units, 100/125
volts A.C., 50 cycles, 2% watts., final speed
| r.p.m., micro switch, relay, etc. 32/6 each.
DYNAMOTORS, complete with filters, input
28 volts D.C., 3.2 amps., outpur 330 vcits, 135
ma. con. rating. 27/6 each.

AMERICAN DYNAMOTORS, input 27 volts
D.C., output 285 volts D.C., 75 ma., 4%in. long,
2fin. diam. 18/6 each.

REDUCTION GEAR-BOXES, made by
Werle-Korff Gear Co., U.S.A., fitted in die-cast
case, 3%in. diam., liin. thick, base plate four
hole fixing, input spindle %in. diam., output
%in. diam., reversable, ratio 296 to I, max. trans-
missfon capacity |/30th h.p, 20/- each.
DITTO—Ratio 108 to [, input and output
spindles %in. diam. 20/- each, special quota-
tion for quantity.

FULL MAILING PRICE LIST éd.

MANCHESTER

LHF

LANCASTER HI-FIDELITY COMPANY (ARDwick 5762)
Stock ALL makes of quality audio equipment.

AUDIO CENTRE

AMPLIFIERS Good C
R.C.A. Pamphonic Collaro
Acoustical Barker Lenco
Goodsell Kelly

Leak Stentorian PICK-UPS
Armstrong Sound Sales C i
Pamphonic Adams Ortofon
Rogers G.E.C. Leak
Pye Tannoy Tannoy
Sound Sales Lowther
SPEAKERS MOTORS Goldring
Wharfedale Garrard etc. ete.

TAPE RECORDERS BY FERROGRAPH & SIMON
TAPE DECKS BY WEARITE AND TRUVEX
HIRE PURCHASE AND CREDIT FACILITIES

DIRECT SERVICE TO ALL PARTS OF THE NORTH
THE NORTH’S SOUND REPRODUCTION SPECIALISTS

LANCASTER HI-FIDELITY CO.

144 OXFORD RD. (“All Saints”)
MANCHESTER 13

Bus Routes: 4l or 42 (Stop at Roxy Cinema).
towards the University.

[ — —
Valves and C.R.T.s in great variety
LHF AVO METERS IN STOCK
Avo Model 7. ... £1910 0
Avo Model 8........ ) . £23 10 0
COSSOR Oscilloscope Model 103S......£120 0 0
COSSOR Oscilloscope Model 1052...... £104 0 O
ADVANCE AND TAYLOR Meters always in STOCK
TUNER LEAK TL/10 Amplifier and “*Point One*’
";:'Tsd AT Pre-Amplifier, Complete............ ...£28 7 0
k. LEAK F.M. Unit with built-in Power
R ical Supply ..eeeeeeee bod6ts0 o a00nH T £33 15 0
gt AT JASON F.M. Unit with Power Pack...... £I19 7 0
Chapman CHAPMAN F.M. 8] Unit €21 0 0
Armstrong _— e e
ALS
RADIOGRAM Vﬁﬂ‘;‘f MA"’“.‘.’ 10 6 LOUDSPEAKERS, RADIO,
e el 1 peCene 5 3| TELEVISION, RECORDERS
maron Part ) AND RECORD PLAYERS OF
R OBE N 5 0 LEADING MAKES
Mullard Replace
ment Guide ... Goods offered subject to being
Art and Science in unsold and to price alteration.
Sound Reproduc-
tionby . H.Bric | @ WE WELCOME YOUR
win, D.F.H. ... ENQUIRIES on Radio and
Postage 6d. extra. Electrical
EST,
1919
h UR GRAY. LTD:
props: ARTHUR
If coming by car drive GRAY HOUSE, 150-152 CHARING CROSS ROAD, LONDON, W.0.2.
TEMple Bar 5833/4 and 4765 Cables: TELEGRAY, LONDON
= —- ————

H
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R.C.A. BRAND NEW I5in. I5 ohms 30 watt P.M. SPEAKERS,
Snip price £9/19/6. Carriage 12/6.

R.C.A. PRESSURE UNITS. |5 ohms, P.M. 20 watts. Complete
with Exponential Horn, length 14in. dia. 17in. £5/19/6. Carriage 10/-.

COMMUNICATION RECEIVERS P.C.R.2. Waveband 13-49,
200-600, 800-2,100 metres. Also P.C.R.3. 13-4, 4(-120, 200-550
metres. Both types in brand new condition. Fully tested before
despatch. Price £7/10/- each. Carriage 7/6.

POWER PACKS for the above Models available, cor_nplete yvith
Speaker, built into very attractive Polished 8in. Extgnsnon Cabinet,
ready for use on 200-250 v. A.C. Mains. £5/10/-, Carriage 7/6.

B.C. 614A SPEECH AMPLIFIER (Part of B.C.610 Equip.).
new, £22, Carr. extra.

AsI

MARCONI CRYSTAL CALIBRATORS for Band Ill Ex. Gov.
Freq. range 170-240 Mc/s. Directly Calibrated Dial, 5 Mc/s Crystal
Oscillator, Self-contained Power Pack for A.C. Mains operation.
Complete with crystal and all valves, also.spare set of valves with
Instruction Manual. Brand new in original Transit Case, £5/10/6.
Carr. extra.

{C.M.G.-25 PHOTO CELLS (Osram). Brand New 17/6 each. (

B.S.R. MONARCH. 3 speed automatic record-changer. Brand New
in sealed makers cartons. £7/15/-. Carr. 7/6.

B.S.R. 3 speed motor and turntable only. Brand New. £3. Carr. Pd.

50 WATT EX GOVT. AMPLIFIER with 4-KTé6's in paralleled
push-pull. Standard 200-250 v. A.C.input. Outputimped. 600 ohms.
Line. High imp. gram and mike input. Bass boost control fitted.
Quality amplifier housed in strong metal case ready for use. Terrific
performance. Bargain price £25. Carriage extra.

R.C.A. 20 WATT MIKE AND GRAM AMPLIFIER, complete,
ready to use. Tested before despatch. Housed in attractive all-metal
case. Limited quantity available, only £18/10/-, Carr. 10/-.
E.H.T. TRANSFORMERS : 4.5kv. at IOm/a. Pri. 230v.
price, 32/6. Carr. 3/-.

3A5 VALVES, Brand new (DCC90), 15/-.

METERS

Bargain

0-1 mA, 2%in. round flush mounting. 21/-.
0-10 mA. 2}in. round flush mounting. 12/6.
0-30 mA. 24in. round flush mounting. 15/~
0-5 amp. 2in. square flush mounting. 15/~

0-300 v. A.C. flush mounting 24in. scale. iS/—,
0-25 amp. D.C. flush mounting 2%in. scale. 12/6,

0-15 v. and 0-250 v. D.C. pocket volt-meter 2{in. 15/
AR-77 'S ”’ meters 2in.F.5.D. 5 mA. 30/-.
0-200 v. A.C. meters flush mounting 3%in.. Grade l. 40/-.

WAVEMETER CLASS D. Freq. band 1,900 kc/s-8,000 ke/s. (158-
37.5m.)in two ranges, 1,900 kc/s-4,000 ke/s. Also 4,000 ke/s-8,000 kefs.
in pertect working order. Supply 6 v. D.C. input. £8/5/-. Carr. paid,
CONDENSERS. 2 mfd.7.5 kv. wkg. at I5 kv, test (Dubilier). Brand
new in original crates. £2f10/-. Carriage 5/-.

VARIABLE VOLTAGE REGULATOR TRANS. Input 230 v.
A.C. at 21 amps. Output 57.5 volts in 16 equal steps to 230 v. at
21 amps, Ex. Govt. in perfect condition. £12/10/-. Carr. extra.

H-DUTY TRANSFORMERS L.T. 230 v. PRI-II-12.5 v. SEC. at
70 amps. £5/10/-, Carriage 7/6.

DON “8’" TWIN TELEPHONE CABLE on | mile and § mile
drums. £5 per mile, 25/- per { mife. Carriage extra.

WESTON BATTERY OSCILLATORS. Model E 692 Type 2.
In perfect condition. Coverage 100 ke/s-20 Mc/s. Audio output
approx. 400 c¢/s. Complete with instruction books and charts.
£5/19/6. P.P 4/6.

COLLINS RADIO RECEIVERS TYPE 46159A. Freq. range
1,500 - 12,000 kc/s. 'nput I2 v. or 220 v. D.C. Less crystal and power
pack. This unit is part of TCS-12-Trans Receiver equipment. In
clean and good condition. Limited quantity £15. Carriage 7/6.

VALVE TESTER (by Radio City Products, U.S.A.). Model No.3l4.
Brand new, unused with instruction manuval. 110-220 v. A.C. 50c/s.
Will test most American valves from .1 v. to 200 v. £10. Carr. 5/-.

EX-PHILCO 6 v. and 12 v. Car Radio Vibrator Transformers.
280 v. @ 80 mA. New in perfect condition. 12/6. Postage /8.
R.C.A. PRE-AMPLIFIERS. Comprising 2 6J7 valves and connections.
Available for photo cell input 250 v. H.T. 6.3 v. L.T. supply required.
Outputcontrol. Complete unit. New and unused. £5. Carriage paid.
ROTARY CONVERTERS. Ex Govt. 12 v. D.C. input 230 v. A.C.
Qutput 50 cycles at 125 watts output. Complete in carrying case
containing voltage control, sliding resistance mains switch and 0-300 v.
A.C. Flush Meter, in perfect working order. £8/10/-. Carr. extra.
RACKS. G.P.O. STANDARD. For I9in. panels. Steel channel
sides, correctly drilled, heavy angle base, height 6. £3/10/-. Carr. extra.
CARRIAGE CHARGES APPLY TO ENGLAND ONLY

QUOTATIONS TO THE TRADE FOR BULK SUPPLIES. ALSO

H-T
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THE MODEL CR50
BRIDGE measures from
10pFd to 100mFd and from
| ohm to 10 megohms in
fourteen ranges, having a
total scale length of over
120 inches. Indication o'
balance is given by a magic
eye fed from a high gain
amplifier valve. A leakage
test is incorporated for
condensers. The internal
e standards are Constantan

4 19, resistors. Specially
designed for bench use
with case and panel of
steel finished black crackle.
Complete with all valves
and instructions ready for
immediate operation from
200/250 volt A.C. mains.
Fully guaranteed and priced
at only £7/18/- plus 4/6
carriage and packing. Hire
Purchase £4/6/3 deposit
and five monthly payments
of 17/3.

S$SG50 SIGNAL GENERATOR covers 100 kefs to 80 mefs in six
continuous ranges on fundamentals (NOT harmonics) either modu-
lated 400 cps or CW. Uses EF91, 6C4 and RM! with-double wound
mains transformer. The scale is directly calibrated on all ranges with
scale length over 60 inches. In de luxe olive green metal case with
carrying handle and engraved matching scale of perspex. The cost today
is only £8/10/- plus 6/- carriage and packing. Hire Purchase £4/13/-
deposit and 5 monthly payments of 18/7.

VV50 VALVE VOLTMETER measures up to 250 volts A,C., R.F.
or A.F. with input impedance of || Megohms. For mains operation.
Price £7/19/6 plus 4/6 carr./packing or £4/6/3 deposit and five monthly
payments of 17/3.

Further details sent by return on receipt ofstamped and se!f addressed
envelope. Trade enquiries welcomed—supplied direct.

NOTE NEW ADDRESS — Now at:—

GRAYSHAW INSTRUMENTS

126 SANDGATE HIGH STREET, FOLKESTONE, KENT.

TRANSFORMERS

COILS  tarcE OR smaL QuANTITIES
c “ 0 K Es 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 G.P.O., M.OS, L.EB., ETC.

123-5-7PARCHMORE ROAD, THORNTON HEATH, SURREY
LIVINGSTONE 2261 EST. 1933

Sound Reading!

—— e e e G — — —— v S— — —— -
SOUND REPRODUCTION by G. A. Briggs |G
Third edition, second impression, 368 pages, §
315 lllustrations. Chapters on Resonances, |&
Cabinets, Room acoustics, Response curves with s
oscillograms, Crossover networks, _Recording |3
systems, Records, Pickups, etc, Total sales |2
exceed 35,000, 17/6, (I8. 6d. post free.) W
LOUDSPEAKERS The Why and PIANOS, PIANISTS AND
How of Good Reproduction SONICS by G. A. Briggs

New 4th Edition.
illustrations.

by G A. Briggs
92 pages. 45
Standard reference
Detailed

Invaluable to students, teachers, etc.
Chapters on: History, Construc-
tion, Harmonic Analysis, Room

ACTUAL ENQUIRIES WELCOMED, MANY OTHER LINES IN STOCK

15, LITTLE- NEWPORT ST., LONDON, W.C.2.
(ADJOINING LEICESTER SQUARE TUBE STATION)
GERrard 6794/1453

work on loudspeakers.
information, easy-to-follow dia-
grams, description of Electro-
static speaker and demonstrations
in Royal Festival Hall. Total sales
exceed 40,000 7/6. (7/9 post free.)

Acoustics, Touch, Tone and Tuning.
192 pages, 102 illustrations. 10/6.
{11/~ post free).

Wharfedale Wireless Works Ltd.
Bradiord Rd., Idle, Bradford, Yorks
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WHY
GERMANIUM
RECTIFIERS ?

\é

In the high trequency field and in\
cases where the maximum efficiency

must be packed into the minimum
space, Ediswan Germanium Rectifiers
are greatly in demand. Both Point Contact
and Junction types are available. They are

remarkably robust and lrave an unusually long
operating life.

Literature giving performance curves, ratings and

dimensions is available on request, and of course,
our technical experts are always at your service.

. EDISWAN

RADIO DIVISION

THE EDISON SWAN ELECTRIC COMPANY LIMITED
155 Charing Cross Road, London, W.C.2 and Branches
Member of the A.E.I. Group of Companies
Telephone: Gerrard 8660 Telegrams: Ediswan, Westcent, London

HANNEY or

OFFERS

VIEWMASTER 3 STATION T.V. TUNER (P. Television)

Denco coilset with screens, can and screws 30/-; Denco switch, Fine Tuner, Coit
mounting plates and tag panel 27/- ; Kit of resistors 7/8 ; TCC condensers kit with
two printed circuits, valve holders etc. 43/~ ; Gain controls 3/3 each ; Co-ax P/8kt.
2/68 ; Valve cans 1/3 each. Complete kit of parts for the TUNER, with the tweo
QGepuine MULLARD Valves, nuts, bolts, wire co-ax etc. £8/18/6. Denco Coilset for
converaion of the V-Master B/V chassis to the I.F. amplifier 20/-. OR Complete kit
?ttslv ;:lgglversion components 38/6, All Btandard V-Master ftems in stock. Full
ist ava! e. :

MULLARD 3 VALVE 3 WATT AMPLIFIER.

Punched chaasis 10/8 ; Gilson Trans. Mains 36/- ; Output 25/6. Elstone Trans.
Mains 35/~ ; Output 21/- ; Condenser kit 20/- ; Resistor kit with 3 pots.22/6. Com-
plete kit with Genuine ll\ll]nrd VALVES £8/18/6. ¥ull list available.

MULLARD 510 AMPLIFIER.

Erie Resistors 27/- ; TCC Condensers 45/- ; Elstone Mains Trans. 36/~ (100 ma.);
42/6 (120 ma.) ; Output Trans. 45/- (6K or 8K); Gilson mains trans. 80/- (140 ma.) ;
Qutput Trana, 47/8 (6K or 8K); Ultra linear type 562/6 ; Partridge Mains Trans.
85/6, Output Trans. P.3667 55/6 ; Partridge Ultra Linear type P.4014 98/6. Denco.
punched chassis 19/8 with base plate ; Printed front panel 8/ ; Type 'A‘and B’
Chassis (panel not printed) 8/6 and 12/8 reaspectively. Condensers *A " 15/6 ‘B *
24/8 ; Resistors * A*17/8, ‘B ' 35/6 (with pots). Full list available, giving details
of complete kits.

OSRAM 912 PLUS AMPLIFIER,

Eric resistor kit, 17/4 ; Eric 1 meg. pots, 4/6 each ; TCC condenser kit, 55/~ ; PAR-
T GE components with loose lead terminations (includes packing charge), Malns
trans., 858 ; choke, 34/6 ; output trans., 85/6 ; W.B. components. - Choke, 18/9 ;
output trans., 32/- ; Denco drilled chassis, 14/8 ; Denco 912 Plus printed panel. 7/6 :
pre-amp. or passive chassis, 8/, Full list available.

COMPONENTS are still avatlable for the following F.M. TUNERS s—Wireless World.
Mullard, Osram 912; Denco Maxi-Q. Llst available

WIDE ANGLE COMPONENTS. ALLEN, Teleking Chassis, 50/~ ; Coilsets (TK and
8uper-Visor), 44/6 ; L0.308, 40/~ ; F0.305.21/- ; D.C.300c., 39/6 ; FC302, 31/- ;
GL.16 and 18, 7/6 each ; 8C.312, 21/- ; AT.310, 30/- ; OP.117. 9/- ; BT.314, 15/ ;
DENCO Chassis Magnaview, 37/6 ; Chasaia, Buper.Visor, 51/8 : Coilsets Magnaview
41/2 ; WA/DCAL, 43/- ; WA/FCAL, 31/~ ; WA/LC1 and WC1, 7/6 each ; WA/FMAL
1/-; WA/LOT1, 42/~ ; WA/FBTI, 16/-.

Bend stamp for .ista. Please add 2/- postage to all orders under £3 (excess refunded) *

L. F. HANNEY

77 LOWER BRISTOL ROAD, BATH

Tel.. 3811

WORLD 121

A NEW VALVE
VOLTMETER

0-10mv, 0-100mv, O-lv, 0-10v,
0-100v, RMS FSD
FREQUENCY RESPONSE: 20 ¢/s to | mc/s
ACCURACY : 4- 29,

INPUT IMPEDANCE : | MQ and 5 puf.

SUTTON COLDFIELD ELECTRICAL ENGINEERS,

Reddicap Trading Estate, Sutton Coldfield. SUT. 3038 & 5666
e e e —

EDDYSTONE COMMUNICATION RECEIVERS

RANGE:
Price:

£55 00

Send for List No. A7

Model 840A illustrated
Cash Prices and Special Credit Terms

8 monthly
Model Cash Price Deposit payments of
820 £38 0 0 £4 8 8 £4 8 8
840A £55 0 O £6 8 4 £6 8 4
750 £18 0 O £9 2 0 £9 2 0
680X £120 0 0 £l14 0 0 £l14 0 O

Carriage paid per passenger train
Model 840A, is for A.C. or D.C. 110/250"v. making it especially suitable
foruniversaluse. 750 and 680X 110y240 v. A.C. The very large tuning
dials are clearly marked with band spread logging. Silky gear driven
flywheel loaded tuning mechanism. These sets are the choice of the
discerning professional and amateur users. Descriptive literature
gladly forwarded.
Latest EDDYSTONE Component Catalogue I/~

The
Eddystone
Specialists

SERVICES LTD.,

55 COUNTY ROAD, LIVERPOOL, 4

Telephone: AINTREE 1445 ESTAB. 1935
Branch Addresj: MARKET CROSS, ORMSKIRK
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SAMSON'S SURPLUS STORES
Special Offer of

Heavy Duty L.T. Transformers

All listed below are ‘either ex-Air Ministry or ex-Admiralty and
are very conservatively rated. Pri. 230 v., sec. 50 v. 20 amps.
Completely enclosed £6/10/- plus carr. Pri. 230 v. sec. 11 v. 150
amps., £7/10/- plus carr. Pri. 230 v. sec. tapped 11 v. 11.5 v. 12 v.
12.6 v. 70 amps., £6/10/- plus carr. Pri. 230 v. sec. 4vCT 20 amps.,
45/- carr. 3/-. Pri. 200-250 v. sec. 8.2 v. C.T. 10 amps., 22/6 carr.
3/-. Pri. 200-240 v. sec. |2 v. 45 amps., £3/15/- carr. 7/-. Pri. 200-
240 v. sec. tapped 10-12 v. 16 amps., 32/6 carr. 4/-. American
Ohmite Heavy Duty W.W. Pots: 3 ohm 5 amps., 10/6 P.P. }/6.
25 ohm 1.75 amps. 10/6, P.P. 1/6. 10 ohms 2 amp., 8/, P.P. 1/6.
90 ohm 0.75 amps., 8/6, P.P. 1/6. | ohm 3 amps., 5/6, P.P. I/-.
3}in. wire wound Pots 20 watt ISK, I7K, 20K, 10/6, P.P. /6.
24in. 10 watt 3,000 Q 10 watt, 7/6, P.P. 1/6. American General
Electric [2in. Field Rheostats 38 ohms 5.6 amps. res out 2.1 res in.
Complete with control knob and fixing bolts, 45/-, carr. 7/6.
Heavy-Duty sliding resistors. We have London’s largest selection!
Let us know your requirements. Berco 1350 ohms 10 watt 33in.
Pots, 7/6, P.P. 1/6. A.M. 24 v. Fuel Pumps length 16 inches, 32/6,
P.P. 2/6. S.T.C. 7/.012 plastic covered copper connecting wire,
various colours, 200-yard reels, [2/6 per reel, P.P.2/6. Commando
telephone cable P.V.C. 1,000 yard drums. Ideal for telephone
work and very useful in the home and garden. 12/6 per drum,
P.P. 2/6.

36ft. Aerial Mast R.A.F. Type 50. Complete kit consists of 9
tubular steel sections. Length 4ft. dia. 2in. Set of pickets. Top
plate base plate. Guy and all fittings supplied in canvas carrying
bags. Ideal for T.V. aerial masts, £7/10/-, carr. 7/6. Carbon
Resistors §-2 wart, 10/- per 100. Large selection of Values P.P. 6d.
High Grade Sleeving [4-5 mil. mixed bundle, 2/6, P.P. 2/6.

169/171 Edgware Road, London, W.2. Tel.: PAD 7851

125 Tottenham Court Road, W.I. Tel.: EUS 4982

All orders and enquiries to our Edgware Road branch, please. This is
open all day Saturday.

B R AR TS

THEWORLD’S GREATEST BOOKSHOP

SHETTHET T T R s

* * FOR BOOKS ¥ %

NEW AND SECONDHAND
Technical Books

Foyles have Departments for Gramophone Records,
Stationery, Handicraft Tools and Materials, Music;
Magazine Subscriptions, Lending Library.

119125 CHARING CROSS ROAD, LONDON, W.C.2
Gerrard 5660 (20 lines) Je Open 9-6 (Thurs. 9-7)

Nearest Station : Tottenham Court Road

alll

NEW G.E.C. MOBILE RX/TX complete with 12 v. rotary
power unit, 80.9, 81.1, 81.3 Mc/s, 7 watt output. Special price £25.

1294 RECEIVERS in good order, £20 each.

MULTI-RANGE. TEST METERS by Weston, Radio City Pro-
ducts and other well-known makers.

SPECIAL OFFER of Constructor’s parcel of |00 assorted resistors
comprising #, 7, | and 2 watt from 10 meg.-22 ohms, 12/6.

MEGGER SAFETY OHMMETERS. Perfect, £3.
H.R.O. SENIOR RECEIVERS. With A.C. PP, 5 coils, £28.

D.S.T. 100 RECEIVERS, as new. Coverage Is 7 bands from
30 Mc/s. to 50 Kc/s., £20 each.

HALLICRAFTERS SX28, S27, S41, $38, etc.
ARB8BLF, AR8BBD, CRI00, from stock.

CANADIAN R.103 RECEIVERS, as new, modified, for A.C.
working, £14.

A.C./D.C. MOTORS suitable for sewing machines, 47/6 each.

A.(r:‘./D.C. 12 v.-15 v. MOTORS, long spindle for models, 15/-
each.

NEW M/C MICROPHONES, hand type, with 12 yds. heavy
duty screened cable, £3 each.

TEST EQUIPMENT. We hold a comprehensive stock. Multi-
range meters at 1,000 and 20,000 o.p.v., valve testers, signal genes.

RECTIFIERS, |12 v., bridged, 8 amps, 18/6 each.

MAINS TRANSFORMERS. 350-0-350 v. Ellison at 120 mA.
63 v.5a,CT.5v. 3a,376. Full range of all types of Ellison
products in stock.

F.M. DEVIATION METER, in perfect working order, £20.

PARTRIDGE TRANSFORMERS, 100 m/a. 250-0-250 v., 6.3 v.,
110-230 v. input. £1 each.

H.R.O. COIL, 0.48-0.96 Mc/s., etc., at £2/5/- per coil.

Your post enquiries welcomed. S.A.E. for reply, please. Orders,
C.W.O. or pro-forma invoice, no C.O.D. Prices quoted do not
include carriage and packing.

Callers welcomed-——all stock must be sold within six months.
Great Bargains.

SERVICE RADIO SPARES

4, LISLE STREET, LONDON, W.C.2
Telephone : GERrard 1734

Perfect cond.

CAP. L.E.S. to British Standard 98/E5.
Diameter 5Smm. Length 8mm.
BALLOONs. Tubular 5mm. Spherical
7.5mm. OVERALL LENGTH. Tubular
15mm. 4+ lmm. Spherical 16mm.
+ lmm.

RATINGS. Voltages up to 24 volts.

Subminiature and all
other indicator types.

vitality Bulbs Ltd., Neville Place,
London N.22

Phone:
BOWes Park 0016

s THE PRICE! THAT counTs

Modern methods of production have made it possible to manufacture the
complete range of BAND III Aerials at an amazingly low cost.
outstanding features of this range of Quality Aerials.

Study the

% COMPLETELY ASSEMBLED. READY FOR IMMEDIATE ERECTION.
% CONSTRUCTED ENTIRELY FROM HIGH GRADE ALLOYS.
% SUPPLIED CORRECTLY TUNED FOR EACH INDIVIDUAL CHANNEL.
% ELEMENTS AND BOOM SEALED TO PREVENT HUMMING.
% POLYTHENE MOULDED INSULATOR.
% INDICATION OF PRICE: 8 Element............. o 3 o o N .. Trr 62/6
Send 1/- P.O. for revised multi-page illustrated Catalogue to:

MARLBOROUGH,

FRINGEVISION LT

o WILTS. ‘Phone 657'8
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| BAND [11 CHANNELS 8-9-10 '

[ A new CONVERTOR KIT is now availahle for |
LONDON—MIDLANDS—NORTH

Fit this new convertor not to your set but
’ inside your set, even 9in. table models, and

retain that professional look.

This convertor has been evolved since the LT.A.
transmissions began, and is based upon experience
gained in the conversion of very many Band | sets in |
the London area.

IT willconvert any set, any age, TRF or Superhet
IT includes station switching
IT provides pre-set contrast balancing
] IT uses only one aerial input for both bands
IT provides manual tuning on Band I i
IT is totally screened
IT completely reiects unwanted signals
IT requiries no additional power supply where either 6.3V or .3
amp line is available,

CONVERTOR wired and aligned with fitting instruc-

Y| tions. £ 2 6 |
KIT comp ete in every detail, £2 12 6
KNOBS cach . 10
CIRCUIT and instructions in detall (free with kit)... 3 6
BAND Il AERIALS (send for list), from ............... 12 6
CROSS-OVER UNITS—OQOutdoor (printed circuit} 15 0

I“ AERAXIAL fecder cable per yard ...........cccvevvneens 10

When ordering please state present B.B.C. Station |
and |.T.A. Orders over £2 post free.

C. & G. KITS
|’ 285, LOWER ADDISCOMBE ROAD, |

ADDISCOMBE, CROYDON, SURREY
Phone: ADDiscombe 5262 ’

THE
BRITISH NATIONAL

RADIO SCHOOL
ESTD. 1940

IN OUR SIXTEENTH YEAR
AND STILL

NC B.N.R.S. STUDENT
HAS EVER FAILED

to pass his examination(s) after completing
our appropriate study course.

NOw

Our Secret?

Sincerity, Long Experience, Family
Ownership, Pride of Service and a
genuine attempt to mould the < Course”’

to the student.

A.M.Brit.L.LR.E. and CITY and GUILDS Radio and
Telecommunications Exams., etc. etc.

PRINCIPAL,
BRITISH NATIONAL RADIO SCHOOL

2, CANYNGE ROAD, CLIFTON,
Tel. BRISTOL 34755

BRISTOL, 8

BAND 3 T.V.
CONVERTOR 183/196 Me/s.

Kit of parts complete to build this most
successful  unit, comprising drilled
chossis, valves, coils, res,, cond.,
ete.; slightly modified version (Wireless
World, May, 1954). £9/5/- post iree.
Send for blueprint and wiring diagram,
1/8 post free. Power Pack Compon-
ents, including maing {rans!. sand met.
rect., 30/- extra. Provision has heen
allowed on chassis for Band 1-Band 3
switching.  Suitable lor most types
of T/V sets, T.R.F. or superhet.

B.B.0. BREAK-THROUGH FILTER, tnnsbla ﬂlter unit tor B.B.C, pattern rejection, £

RADIO- GRAM CHASSIS

and neg. feedback, A.C. mains 200-250 v.
from mains.

3 WAVEBANDS :—L.W. 800m-2000m, M.W. 200m-550m, S.W. 16m<50m.
Chassis size 134 % 54 x 84in. Attractive Glass Dial 10 x 4}in. edge llt by 2 pilot lamps.
Horizontal or Vertical Station Names and 4 control knobs, walnut or ivory to cheice.
4 position W/C switeh, L.M.S. and Gram. P.U. sockets.
adjustable, dust cored and only quality components used throughout.

Aligned and calibrated ready for use.
BRAND NEW & GUARANTEED £9.15.0 Carr. and ins. 4/6

3-ohmspeakers suitable for this chassis available 8”19/6,10725..
7-Valve De Luxe, push-pull version, 7-watt output £12.10.0

S VALVE SUPERHET, LATEST
B.V.A. MIDGET SERIES VALVES

Modern circuitry, all coils
Delayed A.V.C.
Double wound trans!. isolates cheseis

ready for use.

QUALITY FLUORESCENT FITTINGS
Ideal for home or workshop. A4ft., 220-250 v., ccmplete with tube, ballast unit, etc.
Famous manuhrt\lrer's surplus offered et approx. hall price. Starter
switch type 48/-. Quick start type 47/8. Carr. and ins., 7/ extra.

ELECTROLYTICS

TUBULAR CAN TYPES
25/25 v., 60/12 v. 1/9| 8+8/450 - 4/6

-

50/50 v. 4/500 v, g/~ B+16/450 v. .. Bj-
100/25 v. ... 2/- (B+18/500 v. .. 5/6
8/500 9/g{16+16/275 v. .. 4/8
. [ 18+16/450 v. .. 5/6 |
8+8/500 v. .. 4/8|16.116/450 v. .. 6/-
8418/450 v. .. 5/- 184-32/350 v ... 4/6
16/350 v. ... B3I v ... 4
18/450 v. ... 632+32’275v .. 416
16416/450 v. .. 5/6/80-+250 ... 8/8
32/350 v. .... 4/~ so+35 . 6
32/500 v, .... 5/ 60+250’275v 12/6
39432/350 v. 5/6(64+120/275 v. 11/6 |3/
324 32/450 . 61100+ 200/275v.  12/6

CONDENSERS.—Mica, Silver Miea. AR
pref. values, 3 pf. to 1,000 6d. each.
Ditto ceramics 9d. each. Tubulars, 450 v.
Hunts and T.C.C. .001 m!d.-01 and
.1/350 v, 9d. each. .02-1/500 v., 1/-
each. .25 Hunmts, 1/6. .5 Hunts, 1/9.

Leading Makes New Stock

80 $i5.: GCO-AXIAL

SPECIAL.—Semi-air spaced polythens
standard 3in. diam. Stranded core. Feeder
losses cut 509%. 9d. yard.

Standsrd hn. . Grade A, 8d. yard,

COAX UGS 1/2. SOCKETS 1/-.
COUPL ERS 1/3. OUTLET BOXES 4/8.
BALANCED TWIN FEEDERS per yd., 6d.
Snecial 300 ohm TWIN FEEDER 8d.
TWIN SCREENED FEEDER per yd., 1/

/6|50 OHM COAX CABLE 8d. per yd., §in.

ATTENUATERS 6db, 12 db, etc., from
3/6. Band 1-3 Cross-over filler unit
from 10/6.

SPEAKER FRET.—Expanded Bronz»

anodised metal 8x8in., 2/3; 12x8in.,

3/-;  12x 12in., ya; 12x18in., 6/-:

24 x 12in., 8/6,

TYGAN FRET (Murphy pnttern) 12m X

E,lhn ‘2/- R x 18in., 3/-; 4 n.
- eto.

JASON F.M. TUNER

UNIT 87-105 m/cs

Kit ot parts to build this modern and highly
sucecssful  upit complete with  drilled
chassis and J.B, dial, wound coils and
screening cans, 4 BVA miniature valves anl
al) necessary quality components, etc., for
onty £6/10/- post Iree. Superior dial cali-
brated me/s, edge lit by 2 pilot lamps, 12/6
extra, Power Pack compouents kit
including double wound mains transformer.
£2/5/- extra.

Tested and approved by *° Radio Con-
structor,” etc. Ilustrated handbook with
full details 2/-, nost free.

=

RESISTORS

Carbon type.  Prel. values 10 ohms-

10 megohms 20% Tol. $ w. 3d.; ¢ w, 5d.;
6d.; 2 w, 9d.; 10% Tol. § w. 9d.:

5% Tol. } w. 1/- l Hi-stab, } w. 2/-

WIRE WOUND TYPES

Wire ends. Silicone coaled 25 ohms—
10,006 obms, 5 w., 1/3. 5 w., 1/9. 10w.
2/3, 10w 1/6. 15 w., 2/~; 15K-33K,

.33 60 ohms per f, ~25 100
2 way 6d. per lt 3 way

ohms per ﬂ
7d. per it

ALUMINIUM CHASSIS

18 . Plaiu undrilled, Folded 4 sites.
rivetsd comers, lattice ﬂx.nu holes,
Depth 24in,, 7x 4in., 4/6; 9x8in,, 5/9;
11x7m 8/9. 13x9|n, 8/6; l4xllln.
10/6. e

S.T.C. RECTIFIERS

E.HT. types. K3/25 2 Kv., 4/3: K3/4)
3.2 Kv., 6/-: K3/45 3.8 kV., 6/6; K3/50
4 kV., 7/3: K3/100 8 kV. 12/6, ste.
Mains types. RM1 125 v, 60 mA., 4/-;
RM2 125 v. 100 mA., 4/9; RM3 125 v
120 mA., 5/9; RMd4 250 v, mA.

16/-.
RM4B type, 275 v., 276 mA,, 17/6. LT

PRE-SET W/W POTS

T,V, knurled slotted knob type. 25 obms to
30,000 ohms. 3f-: 50,000 ohms, 4/-:
50,000 ohms to 2 Megohms (carbou), 3/-.

VOLUME CONTROLS

Midget log type. lonz spindles, all values
10 000 ohms to 2 Megohms. Less sw., 3/-:
P. sw., 4/-: D.P. sw., 4/9. Lineas types
nll valites 10 ohms o 2 Megohms less
switch 4/- Guaranteed 12 months.

TRS RADIO COMPONENT SPECIALISTS

Phone

STATION.

rms: 0.W.0,
Psoki.ng upmm 74, 1b. 1/1. 31b., 1/6, Bib. 2/~, 10Ib., 2/9. Bargain Lists, 3d.

Open all day Saturday,
BUSES

70 BRIGSTOCKRD., THORNTONHEATH, SURREY

: THO 2188, Hours 9am.—6 gm.. | pm. Wed,

BY THORNTON HEATH
130A, 133, 169, 166, 190

r 0,0.D. Kindly make chequ er, P,0.3, etc., payable o TR 8 Post &
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INTRODUCING THE “VISCOUNT"” .tape recorder,
successor to the ' Herga’ and making FULL use of the Push-
button facilities of the wonderful new Motek K8 deck, Servo
brakes, Button control of Amplifier roller, pads & brakes, Adjust-
able Azimuth and possibility ofchanging from B.S 1. to Continental
Standard. But write for leaflet and judge whether this is not the
best value in recorders at 42 Guineas, or £22/2/- down and 12
monthly payments of £2/3/1, or £7/2/6 down and 8 monthly pay-
ments of £5/4/-.

Bias Oscillator Coils. The HATFIELD oscillator has COM-
PLETE STABILITY, LESS THAN 0.28 of 1% distortion, R.M.S.
output voltage 50% greater than the H.T voltage, | valve, 1 coil,
simple circuit.

Sounds incredible, but it is GUARANTEED

Send for copy of N.P.L report and see our ad.in April issue of
s .” The HATFELD oscillator is now made with 3 output
impedances to suit any Head on the market. 45 Kefs to 50 Kc/s.

TAPE RECORD|STS! Are you Completely satisfied with your
recordings? Bad waveform in an oscillator can cause DISTORTION
due to intermodulation. NOISY BACKGROUND due to D C.
component in an asymmetrical waveform and INTERFERENCE
with radio due to harmonics beating with incoming signal "The
fundamental frequency cannot cause audible beats.

COIL, complete with circuit, 10/6 post free. Patentapp.for.

BIAS REJECTOR COILS

Even a smali amount of bias frequency getting into the amplifier
can cause a lot of trouble, and nearly all tape recorders need a
rejector coil to prevent this .
COIL, complete with instructions, 5/6 post paid.

MOTEK TAPE DECKS
The famous K8 deck; twin track, two speed, with push buttons
and SERVO braking, is a beautifully finished job at only 20 gns.
Post free. Or H.P. terms on application.

TAPE AMPLIFIERS
The HATFIELD amplifier is complete with osciilator as above, and
magic eye, less speaker, at £12/15/-, Or H.P. terms on application.

HATFIELD RADIO
78 STROUD GREEN RD., LONDON, N.4

WIRELESS WORLD
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MIDLAND INSTRUMENT C0.—

ELBOW TELESCOPES by Cooke, 8ims & T 8x 30, in g 1 housing, size
9in. long, 4}in. high, base Bjin. dia. unused and perfect, value £20, our price 50/-,
i)ost 2/6; otherwise we can supply the complete optical system for above——consista of
he variable eyepiece, right-angle erector prism and objective, all mounted, 20/-, postl/-.

ROSS ACHROMATS. 25 mm. dia., f/4, 4In. focal length, enlarges a 35 mm. negative
to 2}in. x 3}in., also suitable for projection, in brass mounts with screw focussing,
new and perfect, 10/-, post 6

HUGHES 12-VOLT D.C. SHUNT MOTORS,
taking 1.25 ampa., up to 2-amps. on ioad, speed
5,000 r.p.m., external reversing terminations, size
3§in. long, 1{in. dia., }in. dia. shatt, weight 20 0z.,
ofl impregnated bearings, batanced armature, a
verysuperior powerful motor, original cost over
£7, our price new unused 10/-, post 1/3, 2 for
20/- post paid. Ditto, fitted reduction gears,
giving a final drive of either 320 or 160 r.p.m.
(state which required), 12/6, post 1/6, 2 for
25/-, post paid.

ELECTRIC PUMPS (liquids) impelier tvpe, 24 v. 3 amps., or 12 v. 5 amps., delivery
10 gals. per minute, length 7}n., motor dia. 3in., pump dia. 4}in. open flanged intake
end for tank fixing, etc., side delivery port Hin. B.8.P. ext. thread, motor is fan-cooled,
weight 5 Ibs., a very superior pump, value £15, our price brand new in sealed cartons,
27/8, post 2/6.

|HAND GENERATORS, fitted zearbox and detachable handle, generates 28 v. L.T.
and 300 v. H.T., with data to convert in a few minutes to an efficient 200/250 v.

A0./D.C. moter with final drives oi approx. 60, 12 and 2 r.p.m. unused and perfect,
17/8. post 2/6.

NAVIGATORS CHART BOARDS, «tlected 7-plece polished
wood 17ln. X 17in. by gin. thick, fitted brass parallel motion
drawing arm, hinged to board edge slide with lock screw,
free arm end fitted protractor acale marked in degreés, also
| ruled Perspex transparent straight edge 10in. x 3in. by {in.
i thick, each with locking device, board back has feit lined
| feet with pencll holder these are brand new and boxed, value
§ 70{=, our price 25/-, post 2/6, 2 for 50/-, post paid.

BENDIX SELSYNS (Magslips). 3in. synchro transmitters,
50-v. 50-cycie single phase A.C., we have supplied over a
[| thousand of these to large firms and Govt. Depta. for auto-
| mation, etc., research, these are brand new, eiaborately pro-
| - tected and packed, each with angular accuracy, etc., test re-
port, our price per pair (2 units), with wiring diagram, 60/-, past paid.

VENNER TIME DELAY SWITCHES. 24 v. clockwork pattern, in metal cases fitted
terminal bluck, new and boxed, 5/8, post 1/6.

VIBRATOR PACKS, Input 6 v. provides all L.T, and H.T. ontputs for the 18 and
38 sets, in metal cases size ®in. X 6lin. x 3}in.. complete with Mallory Type 650 non-
sync. vibrator aiso leads, new unused, 17/8. post 2/6; vibrators only, 5/-, post 7d.

HANDSETS. iatest G P.O. pattern, with * press to talk  switch in handle, 5-ft.-4-way
cable, new, unused, 15/- post 1/3. Telephone hand generators, popalar small type,
new boxed, 7/8. post 1/6, dltto associated single dome belis, new, boxed, 3/6, post 1/-,

G,P.0. UNISELECTORS, twin 37.5-ohm colls, 4-bank, 4-wipers, new, boxed, 25/-, post 1/6

Many other bargains; send stamped addressed envelope for lists. ]
MIDLAND INSTRUMENT CO., MOORPOOL CIRCLE, BIRMINGHAM, 17
Tel. : HAR 1308

CABINETS

MANY & VARIED TYPES (Tabe & Cousole)
AND CONSOLE TAPE RECORDER TYPES

I Consort Mk Ii

This is a two-tone highly polished
walnut contrasting speaker fabric.
Motor board, approx. size 25in. x
I3%|r.\., is uncut and suitable for
user’s own equipment. Clearance
of motor board is 6in. Height of
cabinet to top of lid is 2ft. Sin.
Depth Ift. 22in. Width 2ft, 54in.
Storage space I3}in.x 32in. x 12in.

MWM

Manufacturers and suppliers
to the Radio Industry. If you
have a problem get in touch
with our technical depart-
ment,. your enquiry will
receive immediate attention.

Manufacturers
of Loud Speaker
Grills for the

Radio Industry.

NETT TRADE PRICE £8/10/-.
Send also for our current monthly bulletin of Replacement
RadiofRadiogram chassis. Tape Recording equipment, etc.

Carr. IS/-.
‘ ‘ V.E.S. WHOLESALE SERVICES LTD:

Send for our cabinet list for details
of this and many other types.
(Dept. WW.), |1 Gunnersbury Lane, Acton, London, W.3. Acorn 5027

|
|

from

MOSS WIRE MILLS

LIMITED

123 Greenwich South Street,
London, S.E.l0.
Telephone ; TiDeway 3281.

M
W
M

GET ALL YOUR RADIO COMPONENIS & ELECTROMIC EQUIPMENT

ACOS G.E.C.
B-LEE L. WESTWOOD 46 GEORGE STREET HUNTS
BRIMAR HENLYS
COLLARO N E E D GOODMANS
ENTHOVEN - (o) S R_Dy CONNOISSEUR
MULLARD yS T Ec St RELIANGE
BULGIN D D U N E | o N GARRARD
DENCO E™ m. ESTW00 VE TANNOY
ACRU : . - R S LEAK
J.B. phone OXFORD 47753 W.B.
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23 WARDOUR ST., LONDON, W.I,
Phone No. GERrard 3977/8

(Coventry Street end.)

Grams : ‘¢Radiotrade’’

SPECIAL OFFER OF CURRENT MANUFACTURE ELECTRO-
LYTIC CONDENSERS

8 mfd. 450v., 2/6 each; 16 mfd. 450 v., 3/-; 32 mfd. 450 v., 4/-; 8 x 8 mfd.

450 v, 3/9; 8x 16 mfd, 450 v., 4/-; 16 x 16 mfd. 450 v., 4/6 32 x 32 mfd.

350 v., §/-, Bias Condensers 25 mfd. 25 v., 1/6; 50 mfd. 50 v., 1/9.

Please note we can offer special discounts for quantities.

ELECTROLYTIC CONDENSERS. Manufacturers’ Surplus, in perfect
condition.

16 mfd. 375 v., 2/-; 24 mfd. 350 v.,
BIAS CONDENSERS: 1,000 mfd.
12 v, If-.

BLOCK PAPER CONDENSERS.
7/€; 4 mfd. 400 v. + 3/6.  We carry a large stock of block paper type con-
densers We lnwze your enquiries.
MIDGET MICA CONDENSERS.
5/- per dozen.

1/6; 24 mfd. 450 v., 2/3.
12 v., 1/6; 25 mfd. 25 v., 1/3; 50 mfd.

12 mfd. 250 v., 7/6; 8 mfd. 600 v.,

.060I, .0002, .0003, .0004, .00CS5,

200 Assorted Moulded Mica Condensers, popular values.. £2 10 ©
200 Assorted Silver Mica Condensers. popular values . £210 0
20C Assorted Carbon Resistors, &, 4 and | watt. Good selection. £1 10 0

PAXOLIN SHEET. 8 x 4} x 4in., ULH 10 x 10 x in, 1/6;20 x 10 x F&in.
3/-; 10 x 10 x &in., 2/-; 20 x 10 x +5in., 4/-. Minimum P. & Pkg. 1f6.
1 BARGAIN OFFER OF METERS

WIRBLESS WORLD

RADIO TRADERS LTD. |
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Best Buy at Britain’s

STILL AVAILABLE. For details see previous adverts.

RECEIVERS
BC455. 6-9 Mc/s. With circuit 25 ¢
BC454. 3-6 Mc/s. With circuit 5 27 6
BC453. 190-550 Kc/s. Q5’er. With circuit 59 6
BCXXX. 1.5-3 Mc/s. Trawler Band. With circuit . 65 0
25/73 (TR1196). With conversion data. New 27 6
RII32A. 100-120 Mcfs. Callersonly .............. 55 0
RA-IB. .I5-15 Mc/s. Callers only. Prices from £8 19 6
RI155. .75-18 Mc/s. With booklet. Prices from .. £519 6
$27. 27-143 Mcfs. AM AND FM, 110 and 230 V. A.C. £40 0 ©
CRI00. 60 Ke/s.-30 Mc/s. 210-250 V. A.C. o0
CRI150. 2-60 Mc/s. Double S'het 0

*Plus £1 carr. and £1 deposit on pkg. case.

PANORAMIC ADAPTORS. Visual display of signals on 3in. CR
Tube 3BPl. Band width 200 Kc/s. Suitable for receivers with I.F. of
450-475 Kefs. Operates from |10-230 V. A.C. mains. BRAND NEW,
as shipped ex-U.S.A. With instruction manual. £30.

————
“$" Meters as used in $.27 receivers, £2/10/-; 0-200 m/a., 24in.,
l046 0-300 m{a., 24in., 10/6; 0-500 m/a., 2%in., IZ{G 0-40 m/a. (scaled

kV.), 10/6; O- 100 m/a 2in. (scaled 0-300 “"mag feed”’), 7/6 0-2 mfa.,
24in., 12/6.

B.T.H. CRYSTAL DIODES, I/3.

RESISTORS. !

6/- doz.

W.W. RESISTORS. 5 watt, 1/6; 10 watt, 2/6; I5 watt, 3/-; 20 watt,

/6. We carry stocks of resistors from 2 watt to 150 watt W.W. Your

enquiries invited.

HIGH STABILITY RESISTORS. { watt 5%, 6d;

| watt 5%, l/-. A few valuesin 1% and 2%, still ava-lable

ALL ORDERS FOR RESISTORS C.O.D. PLEASE, AS WE CANNOT GUAR-

ANTEE TO STOCK ALL VALUES,

W.W. V/CONTROLS. ALL WELL KNOWN MAKES. Pre-set types,

2/6; Spindle types, 3/-; Carbon type, less switch spindle and pre-set,

2{-. With switch, 3/6 each

SEMI-MIDGET 2-GANG.

each,

PUSH-BUTTOMN UNITS. [0-way, complete with escutcheon and

knobs, 10/6 each; 4-way, 2/6 each; knobs 3f- doz. extra,

JONES PLUGS AND SOCKETS. 4-way, 3/-; 6é-pin, 3/8; 8-pin, 4/-;

10-pin, 4/6; 12-pin, 6/- per pair.

BARGAIN OFFER OF BATTERIES e

Very special price for large quantities.
watt, 2/6 doz.; 1 watt, 3/~ doz.; | watt, 4/- doz.; 2 watt,

4 watt 5%, 9d;

.0005 Condenser, size 2 x 2 x l{in., &/%

44 v. Heavy Duty Bell Battery. Size 64 x 44 x 24in.. 2/6

72 v. H.T. 1.5 v. L.T. Size 6 x 5 x !3in. 2/6

150 v. H.T. Size 22 x 54 x 1}in 5/6

6757 v. Size 2§ x 3} x 2%in 6/6

‘Al batteries sealed and unused. All plus 1/€é post and pkg. Spec al

reduction for quantities.
WEARITE COILS. PA4, PO4, PAS, POS, 13 each............ doz. 12/-
VALVE HOLDERS. Moulded B9A, 7/6; B7G, 6/-; Int. Oct., 9/-;

Eng. Oct 4/6
VALVE HOLDER FITTED WITH LOWER CAN, 1/6.per doz

extra. Screening Cans for B7G and B9A...................c doz. &/~
Paxolin V/H Int. Oct. BSA, B7G, 5/- per doz.; Eng. Oct. S-pm.

7-pin ... .. doz. 3/-
BELLING.-LEE PLUGS AND SOCKETS, 5-pin, 1/9; 7-pin, 2/-

L each  2/6
AIR-SPACED TRIMMERS, 5, 10, 15, 20, 25, 50 and 75 of pre-set

and spindle types, 2/= each.......ccoveiiniiriiiiiiiinniiniiloninns doz. 2lf=-
PYE PLUGS AND SOCKETS, 1/6 per pair, ' Tee *’ pieced...each  1/9
GROMMETS, | grs. assorted grommets, }in. to lin.. ..gross  8/6
POST OFFICE LAMP JACKS No. 10, - each. .doz. 9=
Lamp Covers for same ........c..ccoeviiiiiiiiiiiinniiii, . doz.  3f-
P74 2-pin plugs and sockets are now available, 3/6 each.
QUTPUT TRANSFORMERS, Multi-ratio, 5/- each; Pentode

OF | POVNCE [l nls o oo oe e SRR oo o el SN L0 oo .. each 4/~
WESTECTORS. WX6, WXI12, W12, W4, |/. each... ....doz. 9/-
SIGNAL LAMP HOLDERS. Panel mounting, complete with

adjusting lampholder, 2f- each.......ccoieiriiininiiniiiinenaniann. doz. 2l/=

SPECIAL OFFER

0.1 mfd., 12,000 volts test Mansbridge Condensers. Height 64in.

Width 3fin. Depth 24in. Fixing Centres 4in. Plus I/- post. 5/6
TAG STRIPS, 3-way, 2/-; 4-way, 2/6; S-way, 3/-; 7-way, 4/-

way ..... 12/=

POINTER KNOBS. Small black with white line, standard fln.

spindie ...doz. 76
WANDER PLUGS. Red and black.. o0 2/=
PHILIPS TRIMMER TOOLS. 1/-each....ccccooviurvininnanns doz. 10/6

CASH WITH ORDER OR C.O.D. ALL ORDERS DEPT. W.I.
ALL ORDERS FOR LESS THAN £2 ADD POSTAGE

We invite your enquirles for items not listed.
Trade Counter open % to 6 Monday to Friday
Also 9 to | Saturdays. Callers Welcomed.
WHOLESALE MANUFACTURERS’ AND EXPORT ENQUIRIES INVITED

ADMIRALTY POWER UNITS, Equiv. to AM 234, 200-250 V. A.C.
input. 240 V. 100 m/A, 6.3 V. 5 amp. output. Tested. 69/6.

U.S.A. POWER UNITS. [!5V. AC. input. [,000 V. 250 m/A output.
(z:sc;rsr}ple:e with two 1616 and | spare. Double smoothmg BRAND NEW.

AM POWER UNITS 247, 230 V. A.C. input.
3 amp. output. BRAND NEW. 49/6,

EDDYSTONE ROTARY POWER UNITS.
60 m/A output, smoothed and filtered. In grey metal case.
We. 16lb. BRAND NEW. 19/6. ’

U.S.A. DYNAMOTORS. For Collins TCS. Dual input, 12 V. 15 amp.
OR 24 V. 10 amp. Outputs: 440 V. 200 m/A and 225 V. 100 m/A. Con-
tinuous duty. Wt. I8lb. Absolutely BRAND NEW. £4/19/6. For BENDIX
TA-12. Input 25 v. 14.8 amp. Output 540 V. 450 m/A. Continuous duty.
Wt. l6lb. Used, good condition 29/6.

600 V. 200 m/A, 6.3 V.

12V. D.C.input. 180 V.
12 x 6 x Sin.

MULLARD C. & R. BRIDGES. | ohm to |0 MegOhms and 10 pFd
to 10/mFd, etc. 110/200-250 V. A.C. mains. Used, but in perfect
wke. order. £5/19/6.

GRAYSHAW C. & R. BRIDGES. Brand new. £7/18/6.

SOBELL T.V. PATTERN GENERATORS. Models for all Band
Channels. 5 valves. For 110/200-250 V. A.C. mains. Very good
condition. £7/19/6.

GRAYSHAW SIG. GENS. Brand new. £8/10/-.

SELENIUM BRIDGE RECTIFIERS. Funnel cooled. 45 V. RMS input.
30 V. 10 amp. D.C. output. Brand new. 47/6,

HEAVY DUTY LT TRANSFORMERS. 200-250 V. A.C. input.
30 V. tapped at 10 V. 36 amp. output. 6 x 54 x 8in. high. Wt. 24|b. For
soil heaters, chargers, etc. Used, good condition. ONLY 55/-. 230 V.

A.C.input. 3 x {0 V. CT. 5 amp outputs. 29/6.

SLIDER RESISTORS. 250 watts 25 amp. .4 ohms. Worm drive. On
mecal stand 9 x 4 x 6in. high. Brand new. 7/6.

FIXED RESISTORS. 150 watts 12 amp. | ohm. 84 x 2 x 2}in. Brand

new. 4/6. Latest Dubilier § w. tYTe BTS, miniature, insulated, with wire
ends. Many useful values. ONLY 10/~ for 100 assorted!

TCC BLOCK PAPER CAPACITORS. 8 mFd. | KV. wkg. Upright
mtg. 4 x 2} x Sin. high. Brand new and boxed. TWO for only I15/-.
P.O. TYPE RACKS.

U " channel for 19in. panels. Heavy angle base

Sft. high. 65/-.

CHOKES
8 H. 100 mfA. 160 ohms. Collins. Potted 8 6
5 H. 300 m/A. 45 chms. STC. Swinging. Potted 12 6
4 H. 250 m{A. 20 H no D.C. Parmeko Swinging 10 6
30 H. 150 m/A. 30 ohms. Universal mtg. 10 6
PLEASE ADD POSTAGE OR CARRIAGE. ON ALL ITEMS

CHARLES BRITAIN (Radio) Ltd.

11 UPPER SAINT MARTIN'S LANE
LONDON, W.C.2 TEMple Bar 0545

One Minute from Leicester Sq. Station (up Cranbourn St.)

Shop hours: 9-6 p.m. (9-1 p.m Thursday) Open alf day Saturday
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CHAS. H. YOUNG, LTD BROWN’S M/C HEADPHONES with ear pads and éfc.cord 18/6.
* ¢ ’ ° VALVES. Please send for lists.

GLASS INSULATORS. 1/6 ea., small shell ditto, 43d. ea. or RHEOSTATS. I2v.1 a.,2/6. I2v.5a.,10/6.
4/-- doz. Plus post. NEW A.C./D.C. MOTORS. 24v.2 2.6 x 24in. Spindle ! x {in., 18/6.
CONDENSERS. TCC type lll, 8 mfd., 1,000 v. List over £3. | NEW FREQUENCY CRYSTALS. 10/6 each. Listssent on request.
Only 10/6. Post 1/9. 8 miP v., 5/6 ea., post 1/6. MAINS TRANSFORMERS. Input 200/240 v. Qutput 350-0-350
SHADED POLE MOTORS. Heavy duty type totally enclosed, or 250-0-250 volts 80 mA.and 4and 6.3 v. 4 a. and 4and 5 v. 2 a. Price
made for professnona.l tape deck, 35/— ea., post 2/6. 22/6. Input 200/240 v. Output tapped 3, 4, 5, 6, 8, 9, 10, 12, 15, 18,
MINIATURE ROTARY TRANSFORMERS. 12 v. input, 20, 24, 30 volts, 2 amp., 22/-, Output [7-11-5 Volts 5 amp., 22/9. Out-
output 360 v. 30 m.a. Cont. or 310 v. 70 m.a. Intermittent. 17/6 ut 17-11-5 v. lg a. l6/6 6.3v.2a.,8/6. All with one year's guarantee.
ea. or 3% pair. Post 1/6. .P.D.T. RELAYS, Operate at 200/300 volts D.C., 8/6. We can
AMERICAN 807 VALVES. New, boxed, 7/6 ea. or 4 for 25/-. suwly any type of relay to your requirements.
CERAMIC 5-PIN VALVEHOLDERS for 807s. 1/— ea. or 6 EW SELENIUM RECTIFIERS. F.W. 12/6 volts 3 amps ., |‘9.
for 5/-. 4 free with order for 4 807s. 4-amp ,23/6; 6 amp., 30/-; | amp.,8/6; |2 v. 100 mA., 3/~; H.W._, 25
MINIATURE IF. TRANSFORMERS. Litz ‘wound 450/470 | 100 mA,, 10/-' 25 v 300 mA., 18/6.
KCIs Slug tuned. 7/6 per pau'. posta e 9d. GERMANIUM or SILICON CRYSTAL DIODES 3/9.
CRYSTAL HAND Mp ES with polished grill and M/C MICROPHONES with matched Trans.,

15/6.
NEW ELECTROLYTIC CONDENSERS, 60-250 MFD 275 v., 10/6.
TIME DELAY RELAYS. We specialise in umits glving varying
time constants. Please send us your requirements or problems.
FI:SHlNG ROD AERIALS. Set of 3 7/6, set of 2 5/~. Plus 1/6 rail
charge,
NIFE BATTERIES 1.2v.2.5A 2} x Z x 3in., §/-.
CHROME-VANADIUM HIGH SPEED STEEL TWISTDRILLS.
Set of 9, 1/16 to 4, 3/9. Set 7 full size 6/-, 13 10/ in wallets.
MINIATURE RELAYS. [0 amp. Silver Contacts, 12 or 6 v. D.C.
Types S M. 7f6. S.M. or B, or § C.O., 8/6. Post paid.
AMERICAN IFF-TX/RX UNITS New condition, containing

}lx)aage Ll;zou.r feet of screened lead. Only 21/-, post free. WORTH
POWER UNITS IN BLACK METAL CASE. 200/260 v.
input, 200/250 v. 60/80 m.a. output, fully smoothed and filtered,
also gives 31 v. 3 a. D.C. and 6.3 v. 3 a. A.C,, fitted with 6X5
rectifier. Only 50/— ea. Carr. paid.
COPPER AERIAL WIRE. 14 g. H/D, 140ft. 17/— 70ft 8/6.
P. & P, 2/ stranded 7/25, 140fr,, 10/, 70fc. 5/~. P. & P. 2/-
CERAMIC FORMERS 2§ x1}. Ideal for VFO or turrets.
119 ea or 17‘? per doz.

NTING PANELS. All 19in. long by 5%in., 7in.,

8 n or 10%in., 5/9, 6/6, 7/6, 9/— respectively. Post 2/—. 6 65H7, 37193, 26H6 Valves. Tunes approx. 160 Mc/s. Toclear,33/-.
SORPTION /3VA/V,J /s, p3 to 3% m/c. in 3 switched UNISELECTOR SWITCHES, 50 volts D.C. 50 point, 3 Ievel
bands, complete with mdxcator bulb. 15/-. Post 1/-. 26/-. 12 volt D.C. 50 Polnt 2 level 21/6.
TRANSMITTER TUNING CONDS. By Johnson, U.S.A., P.O. VEEDER COUNTERS, 24-50 volt D.C. 0-9999, 15/6.
500 pf. 1,550 v. rating, ceramic insulation. 15/— ea., post free. GRAM. PICK-UPS. Lnghtweigh: white plastic. Balanced armature.
TRANSMITTING VALVES. 813 65/—, 866A 15/—, 829B 50/-, New and boxed. 32/6.
TZ40 35/—, RK25 30/—, 100TH 50/—. | D.P.C.O. RELAYS. Operate on I v.D.C., 8/6.
HRO COILS. 50/100 i’g/c 20/—, 100/200 kfc 25/—. 0-1 MA METER M.C. 2§ centre zero 18/6. [
AlIR SPACED COAX 150 ohm., very low loss, list 3/11 foot. ROTARY TRANSFORMERS, input 12 or 6 v, output 250 v. 80/90
20 yard coils only £1. Post free. mA, 43/-: |2 v Vibrator Packs prices on request,
EXV‘VNDD NEW MORSE KEYS 4/6.
[} X L.R. PHONES, NEW WITH LEAD 10/,
FLASH !! ! EDDYSTONE 888. NewHam HL QL. TM*SFO;?ER% X1x2i 8,6 pr.
: . - EMETER A.M E 1432, Callbrated Frequency Range.
Bandonly Receiver. JUST OUT. Sends.a.e. for details. 160 to 260 Mcs. Contains 0-1 mA/ meter 24%. VQ92 Diode and 655

valve, etc. £3/10/-.

All Mail Orders to Dept. "' W' Please Print your name and address i Carrtfigse“PZ;:dl'nY t:eenlél.é(r; f::‘;:gf.pt' Wil

CHAS. H. YOUNG LTD,, (02 HOLLOWAY HEAD, B'HAM | THE RADIO AND ELECTRICAL MART
Phone: MIDLAND 3254 Al callers to 110 DALE END, J 303, KARROW ROAD, WEMBLEY, MIDDLESEX, nr. THE TRIANGLE

NO C.0.D. UNDER £l

BIRMINGHAM 4 Phone: CENTRAL 1635 Phane: WEMBLEY 6655

POLYTHENE - ! TWIN SPOTLIGHTS !!
H 5 D
INSULATORS, END CAPS, PLUGS, ETC. E U
f > )
Y
I.V. AeriALS
Standard Articles or Special Mouldings
| P A
AMPLEX APPLIANCES (KENT) LTD. R!Méﬂ)(
19 DARTMOUTH ROAD, HAYES, BROMLEY, KENT Model 100W. 96/6 post free. Available 110, 200/220, 220/250v.
(RAVensbourne 5531) INSTANT HEATING. You only consume current when actually
All export enquiries to soldering. One Year Guarantee except on soldering bits and lamps.
ANTEX LTD., 3 TOWER HILL, LONDON, E.C3 S KEMPNER Lt one: HUNTER 0756 " Do Wet-

BAND III CONVERTERS

LT.A. Converters: London, Lichfield, Manchester.
A very efficient Band I}l Converter for all T.V.
sets (including TRF). Approximately one hour
to build! Guaranteed no breakthrough of Band |.

Will convert any Band lII Complete Kit
Channel to any Band | 5 N

Channel A.C, or A.C./D.C.

Size 43 x 24 x 3in, Circuits, CompletelyWired
Wiring Diagrams and Full
constructional information.
Band | Filter — Rejects B.B.C. from I.T.A. aeria’
and jmproves picture. Suitable for all makes 10/-
inc, instructions. Fitted in 2 minutes.

-
¢m , Send 74d. in stamps for circuits,
o practical drawings, of F.M. Tuner,
Band Il Converter, various T.R.F.
and Superhet circuits, Miniature circuits, Switching circuit,

Price Lists, etc. Components and information supplied
concerning most published circuits in

;VAIZ.(IE(;-EG%SNVSV?RR"LGI}OPRRAOTIOAL WIRELESS, masfer ‘ece af'
418 BRIGHTON ROAD, SOUTH CROYDON feChﬂlca( GChleVemenf/

SURREY Telephone: CROydon 5I48/§
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(RADIO LTD.)

5, Harrow Road, Paddington, W.2

PADdington 1008/9 and 0401
OPEN MONDAY to SAT. 9-6. THURS. | o’clock.

SEND STAMPS FOR NEW 1956 28-PAGE CATALOGUE
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GARRARD 3-SPEED MIXER
AUTO-CHANGER Model RCII0

AC. 200/250. List price £14/18)-. Brand
ew,
£8/18/6 » o p. -

B.S.R. RECORD CHANGERS
Very latest type “ Monarch ' in hammered
gold finish. 3-speed with HGP37 crystal
turnover pick-up. Plays mixed records.
Brand new and guaranteed. Listed at £16/10.

£7/19/8, carr. paid.

This Junction Transistor is designed for audlo-frequency

amplification although its frequency response makes it suit-

able for intermediate frequency and switching applications,

together with many other uses, e.g., Local Station receiver,

Transistor Voltmeter, Signal Tracer, Oscillators, Experimen-
tal work, Radio Control, etc,

Send for full details and suggested circuits.
Special large purchase of the above enables us to
offer these transistors which are made by a well-
known manufacturer, at less than 509, of list price.

U.S.A. TEST METER

25 ranges. 1,000Qp.: volt.

‘A.C. and D.C. Readings 10-

6,000 volt. Milliamps | mA-
600 mA. Ohms 0-5 megs.
Decibels —I10 to 470 DB.
Complete with internal bat-
teries, leads and instruction
book.

£6/19/6

FERRANTI TESTVAC

High Speed Vacuum tester
200250 AC. .......... £10 10 0

PIRANI HIGH
VACUUM
TEST
EQUIPMENT

Manufactured by ‘‘ Pye ”’
Cambridge Ltd., for Atomic
Research Station.
Comprising; Pirani Control
Unit; Piranl Bridge Unit,
Gauge head with calibrator,
and Pye scale lamp galvono-
meter, all items brand new, in
original packing. Offered at
less than half original cost.

£33-10-0
Complete
Spare Pirani Heads

(Edwards Mé) 15/-

MINIATURE TRANSMITTING
STRIP “ TYPE 81’

Size 7}in. x 6in. X 3in. Complete with Valves
Type CV415, CV309, 2-6AM6, 2-7D9 and
Quartz Crystal, 4,880 kefs. Fully wired
with circuit.

£4/10/- complete.

400 MICROAMPMETER

3}in. scale flush panel mounting. Complete
in metal box. With switch ecaled 0-400.

59/6d.

QUARTZ CRYSTALS

,., TYPE FT243 fundamental Frequencies. 2 pin
i , #in. spacing.
o 120 TYPES. 5675 Kcfs. to 8650 (in steps of
25 Kcfs.).

80 TYPES, 5706 Kcfs. to 8340 Kc/fs. (in steps of
33.333 Kc/s.).

ALL BRAND NEW 10’_ each.

Special price for compiete sets of 80 or 120
Above are suitable for re-grinding

TYPE FT24IA 54th harmonic Crystals. 2 pin
+in. spacing.
80 TYPES AVAILABLE 20 Mc/s.—27.9 M/Mc/s
In Steps of 100 Kc/s.) COMPLETE SETS
VAILABLE.

ALL BRAND NEW 7’6 each.

FT241 A 200 ke/s. 10/- each.
Crystal Holders for both Types 1/3 each.

MINlATURE I.LF. STRIP TYPE
" 9-72 MEG.

Brand new m!.nlature I.F. 8trip size 10Hn. x
2%in. x 3in. high. Valve Yne-up: 2-EF92;
3-EF91 and EBgl. With circuit.

Price (less valves) 7/, p. & p. 1/6.
This LF. Strip 18 part of above equipment.

500 MICROAMPMETER

3}in. Wegton flush panel mounting. Scaled
0-100, 2.000 o.p.v.

59/6d.

U.S.A. INDICATOR UNIT
BC929A

Complete with 3BPI C/R tube and screen.
7 valves—2-6SN7GT, 2-6H6GT, 6G8, 2X3,
8X5G, volume controls, condensers, etc.
Ideal for portable ‘scope. In black crackle
case size 15Hn. X 9in. x 9in. BRAND NEW.
65/, carr. FREE.

T/R 1196 RECEIVER

Complete with 6 valves: 2 EF36, 2 EF39,
1 EK32, 1 EBC23, 465 LF.T. ideal for
conversion. In absolute new condltion.
2716, p-p- 216, with circuit.

TR 1196 TRANSMITTER
Transicitter section comprising EL32,
EF50, VT501, Relay, etc., 12/8, p.p- 2/6.
COMPLETE TRANSMITTER
RECEIVER with 24 v. power-pack in
original transit case. §7/6. p.p- 5/-.

WE HAVE OVER 50,000 BRITISH AND AMERICAN
‘'VALVES AYAILABLE AT VERY LOW PRICES—
SEND FOR LISTS.

TRANSMITTER RECEIVER
‘*38" WALKIE TALKIE SETS
Special offer of above set, complete with §
valves, 4-ARPI2 and ATP4, with circuit.
Range 7.4 to 9 Mc/s. These sets are not

guaranteed but are eerviceable.

25/-

Junction box, 2/8 extra.

MEGGERS

Record Juunlor, 560 v., 20 meg. £8 0 0
(Leather case 7/6 extra.)

ing, 0-5000 and 100/ ’00 0009 £3 5 0

62A INDICATOR UNIT

LATEST TYPES NOW IN STOCK

EBC41 10/- fEABC80  10/- |12AT6 8/- PABCSO 15/~
EY51 12i- |[ECC85 10/- |12AT7 9/- |6AUS 9/6
EF4l 11/- |EF80 10/~ [12AU6 9/- 11723 8/6
EL4£1 11/- |ECL80 12/6 | 12BA6 9/~ 112AX7 10/-
EZ40 10/- | PL81 12/6 |12BE6 10/- | DK96 9/
EM34 10/- |PL82 10/~ |124H8 12/6 | DL96 9/-
VL4l 11/- |PY81 10/- |35W4 8/6 | DAF96 9/
uya 11/- |[EMB0 10/~ |BCF80 15/- | DF96 9/~
UF41 11/- |6X4 /- |EBF80 11/8 | ECC84 12/6
UCH42 12/6|PY82 10/- |EF85 10/6 |8AQB 10/-
UBC41 10/- |PCC84 12/6 | EF89 10/6 | PCL82 12/8
DK40 10/- | PCF82 12/6 | ECF82 15/- (ECH42 12/8
EF80 10/- 112AU7 9/- | EF86 12/8 1345 12/6

Contalning VCRO7 with Mu-Metal Screen.
21 Valves:12-EF50, 4-8P61, 3-EA50, 2-E B34.
Plus Pots., Switches, H.V. Cond., Resistors,
Muirhead S/M Dial. Double Deck Chassis
and Crystal, BRAND NEW OQRIGINAL
CASES, 67/8. Carr. 7/6.

PYE 45 Mc/s STRIP
TYPE 3583 UNITS
Bize 15in. x 8in. x 2in. Complete with
45 Mc/s. Pye 8trip. 12 valves, 10 EF50,
EB34 and EA50, volume contmm. and hosts

CATHODE RAY TUBES

VCR138A WITH SCREEN .. £115 0O
VCR139A. 2¢in. C/R Tube.
Brand new in original cartons
{carr.free). . .............. £115 O
VCR97. Guaranteed full T/V
picture (carr. 2/-) ........ £2 0 0
VOR5l70 Guaranteed full T/V
.................. £115 0
MU-METM; SCREENS  for
. VCR97 or 517. P.P. 1/8 10 0
Gm ENLARGER for VORS7 or
VO g L 17 8
VCR97 Sllghtcut off. Carr. 2/- 15 8
3BP1. Brandmew .......... £1 10

and c 8. New

uzn tion data

SPECIAL REDUCTION FOR SETS OF VALVES

1A7GT, 1IN5GT, 1H5GT, 1A5GT (or 1Q50T or 8Q5GT) ...... 37/6 Set
10 EF50 (Ex- Brand New Units) Bf-each ............. .. 45/~ ,,
10 EF50 (Red 8ylvania, ex-new units) 6/- each. ... b5~ ,
6K8@G, 6K7G, 8Q7G, 524G, 6VE6G ....i...... <. 35/~ .

1R5, 155 1T4, 184 or (384 or 3V4)
DK36, DF96, DAFQG L96

6K8G, GK'IG 6Q7G, 25A6G, 25Z5 (or 25Z6G)
12K80T, 12K7GT, 12Q7GT, 35Z4GT, 35L6GT, {or 50L6GT 716 .
128A7GT, 128K7GT, 123Q7GT, 35Z4GT. 35L6GT or 50L6GT 35/- o

Price 69/6. Carriage paid.

INDICATOR UNIT TYPE I182A

Unit contains VCR517 Cathode Ray 6in.
tube, complete with Mu-Metal screen, 3
EFB80, 48P61 and 1 5U4G valves, 9 wire-
wound voiume controls and gquantity of
regigtors and condensers. Offered BRAND
NEW (less relay) at 67/8. Plus 7/6 carr.
" Radlo-Constructor ** scope circuit included.

Ideal for Tape
Recording, Gramo-
phone Amplifier,
ete. Very sensitive.
Guaranteed an
Tested, 5/~ (ex-
units), or 8/8 Brand
new and boxed.
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UNIVERSAL ELECTRONICS
offer a full range of :=

RECEIVERS
EDDYSTONE NATIONAL
HALLICRAFTERS RADIOVISION
HAMMARLUND RCA and RME etc.

LABORATORY TEST EQUIPMENT

MARCONI Signal Generators
TF144G, TF390G, TFSI7.
COSSOR Double Beam Oscilloscopes.
FURZEHILL Field Strength Meters.
EVERSHED Meggers. AVO., E.-M.,,
G.E.C., TAYLOR, GENERAL RADIO
etc.

VHF-UHF RECEIVERS

Type AN/APR4, 30 Mcjs—I,0C0 Mc's.
Type AN/APRS, 1,000 Mc's—6,000 Mc:s.

U.S.A. MICROWAVE TEST GEAR
TS13, TS36, TS56, TS45/AP, TS174 and TSI75.

Enquiries invited for the above and other
Electronic Equipment.

Write, Coll or Telephone GERrard 4447.

22-27 LISLE ST., LEICESTER SQ., LONDON, W.C.2

1

- TELEVISION
DEVELOPMENT
ENGINEERS

E. K. COLE LTD., SOUTHEND-ON-SEA, ESSEX.

| Vacancies exist for suitably qualified
engineers at the Prittlewell works,
where the Development and Engi-
neering laboratories and workshops
are being extended. Interesting and
absorbing work in ideal conditions.

Write or call Personnel Manager.

THE NEW AXIOM ENCLO-
SURES as demonstrated at|
the RADIO SHOW by Messrs. |
GOODMANS INDUSTRIES {

Completely Fitted comprising [2in,
Axiom No. 150 Mk, fl Speaker. The |
Acoustic Resistance Unit and Cabinet to |
Messrs. Goodmans specification. Lined 1
and Quilted with lin. cotton felt and
constructed of 3in. Weyrock.

Cash Price £27/18/6 or £4/7/6 deposit and |
9 payments of 57/3 monthly. Cabinetonly
£14/7/6 or £2/5/- Cepositand 9 payments of |
29/-month|y. Delivery 12/6 cash or terms. it
Also In Corner Cabinets 27/6 extra. |
Write for catalogue of cabinets for Records—

Equipment—Speakers.

A. L. STAMFORD

{Dept. D4), 20 College Parade, Salus-
bury Road, London, N.W.6.

JUNIOR RESEARCH ENGINEER
A YOUNG AND ENTHUSIASTIC ENGINEER
WITH ACADEMIC QUALIFICATIONS IS
REQUIRED FOR RESEARCH WORK CON-
NECTED WITH PRINTED CIRCUIT AND
TRANSISTOR CIRCUIT DEVELOPMENT. EX-
PERIENCE IN THIS CLASS OF WORK IS
NOT THE FIRST REQUIREMENT BUT
ACADEMIC QUALIFICATIONS SHOULD IN-
CLUDE ELECTRONICS AS A MAIN IN-
TEREST. THE SUCCESSFUL APPLICANT
WILL JOIN A RESEARCH TEAM AND THERE
WILL BE AMPLE OPPORTUNITIES FOR
ADVANCEMENT. SALARY RANGE BE-
TWEEN £650 AND £900 PER ANNUM.
LONDON AREA. PLEASE REPLY, GIVING
FULL DETAILS, TO BOX. NO. 2425.

| —

%

9/10ths FULL SIZE

Also Transformers
to 6 KVA 3 Phase

18, FOREST ROAD, KINGSWOOD, BRISTOL.

A. C. SOLENOID TYPE SC.

Continuous 3 ozs. at 3"

Instantaneous to 39 ozs.

Larger Sizes Available

R. A. WEBBER LTD.

Phone : 74065

DRAUGHTSMEN

TWO SENIOR DRAUGHTSMEN WITH A
KNOWLEDGE OF MASS PRODUCTION
METHODS REQUIRED FOR A LARGE COM-
MERCIAL RADIO AND TELEVISION LABOR-
ATORY TO WORK WITH A PROJECT DE-
SIGNER IN PRODUCING LAYOUTS AND
FINALISED PRODUCTION DRAWINGS.
SALARY BETWEEN £780 AND (1,000 PER
ANNUM ACCORDING TO EXPERIENCE.
THESE VACANCIES OFFER EXCELLENT
OPPORTUNITIES FOR ADVANCEMENT.
EASTERN SUBURBS OF LONDON. PLEASE
REPLY, GIVING FULL DETAILS TO BOX
NO. 2426.
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MAINS TRANSFORMERS

Primary, 200-250 v. P. & P. 2/-. 300-
0-300, 100 mA. 6 v. 3 amp., 5 v.
amp., 22/6.

Semi-shronded drop-through  380-0-

380 v., 120 mA., 6.3 v. 4 amp., § v.
2.5 amp., 22/6.

Drop thro’ 350-0-350 v. 70 mA. 6 v,
2.5 amp. 5 v. 2 amp., 14/8.

Chassis mounting or drop-thro’. Pri.
110-150 v. See. 350-0-350, 250 mA..
6.3 v. 7 amp, 6.3 v. 0.5 amp., 5 v.
CT., 05 amp. 4 v. amp. P. & P.
3/8. 32/8.

——COMMERCIAL TELEVISION

CONVERTER

SUITABLE ANY T.V.
using lower side band
NO ALTERATIONS TO SET
Complete with built-in power supply, 230-250v. A.C.
mains. Crackle finish case 537 long, 8}° wide, 417 high.
Incorporating gain control and band switch.

£3-19-6

Plus Post & Packine 2/6. IMustrated with cover removed.
Less power supply £2.19.8 P. & P. 2/6.

Mains Droppers, 0.3 amps., 460 ohms
tapped 280 and 410, 1/6; 0.2 amp.,
717 ohms, tapped at 100 ohmas, vitre-
ous, 1/6; 0.3 amps, 950 ohws, tapped
700 and 825, 2/6; 0.2 amp., 1,000
ohms, vitreous, tapped, 2/8; vitreoua,
0.3 amp., 700 tapped 680. 640, 600,
3/8. P. & P, on each 3d.
TV. Width Controts 3/6.

PERSONAL SHOPPERS ONLY
9in. Enlarger 17/6; 12in. 27/6.
Geranium Crystal Diode 1/8, post

paid. Used 8in. Tube with ion bumn
17/8. Post pald.
Line O.P. Transformer in aluminium

can 1in rubber. 12/6.

Chassis monnted and fully
80 mA., 6. v. 3 amp., 5 v. 2 amp..
14/6.

Drop theo’ 270-0-270 60 mA.. 6 v.
3 amp., 11/6.

250 v, 350 mA., 6.3 v. 4 a,, twice 2 v.
2a., 19/6.

Auto-trans, Output 200250 H.T.
500 v. 250 mA., 6 v. 4 a., twice, 2 v.
2 a., 19/6.

Auto-trans.  Input 200-250. H.T.
350 v. 350 mA. Beparate L.T. 6.3 v.
7 a., 6.3 v. 1} amp., 5 v. 3 amp., 25/-
P. & P. 3f-.

transformer, fully Impreg-
Input 210, 220, 230, 240. Sec.
with separate
Pri. 230. 220.
230, 240. Bec. 8.3 v. 2 amp., 6.3 V.
3amp., 4 v. 6 amp., and 8 ¥. 2 amp..
30/-. P. & P 5/-.

350-0-350 75 mA. 6.3 v. 3 a. tap 4 V.
6.3 v.1a., 13/6.

500-0-500 125 mA. 4 v. O.T. 4 a.. 4 v.
C.T. 42, 4 v.CT. 25a., 27/6.

500-0-500 230 mA. 4 v. C.T. 4 a., 4 v.
CT.5a.,4v.CT. 4a., 39/8.

63in. M.E. Speaker. 1,000 ohm field,

Maing
nated.
350-0-350 100 mA.,

15/-.

B. & T.V. energised 8}in. speaker
with O.P. trans. field coll. 175 ohm
9/6. P. & P.2/6.

R. & A. 8iin. M.E. speaker, with
O.P. trans. field 440 ohms, 10/8.
P. & P 2/6

Volume Controls. Long  spindles,

less switch. 50K, 500K. 1 meg., 2/8
each. P. & P. 3d. each.

Volume Controls. Long spindle and
switch, {, §, 1 and 2 meg., 4/~ each.

10K and 50K 3/6 each. } and 1 meg.,
long spindle, double pole switch,
miniature, 5/-. P. & P. 3d. gach.

. 5d. 1¢-110, 10-

Trimmers, 5-40 pf.
250, 10-450 pt., 10d.
Twin Gang .0005 Tuning Condenser
5/-, With trimmers 7/6.

Twin Gang .0005, with feet, size 8% x
3x1}in, 6/8.

3-gang .0005, with feet, size 43 X3x
1itn., 7/8.

T.V. Coils, moulded former, Iron-
cored wound for re-winding pur-
poses only. Abi-can 1§x1fin. L

each, 2 fron-core All-can 2§ x§in.,
1/6 ecach. The above coil formers
are suitable for the ** Wireless World ™
F.M. tuner.

Usel Metal Rectifier, 250 v. 150 mA.,
/8. Metal Rectifior, 250 v. 450 mA.
8/-.

Metal Rectifier, RM2 125 v. 100 mA.,
3/18.
OUTPUT TRANSFORMERS
Standard type 5,000 ohms imp., 4/9;
42.1 with extra feed-back windings,
4/3. Minlature  4-2, 13/3. Multi-
ratio 3,500, 7.000 and 14,000, 5/6.
10-watt push-pull, 6V6 matching,

7j-. 90-1 ohm speech coil, 6/8.

SIGNAL
GENERATOR

Coverage 120 Kc/s-84 Mcys
A.2 Mains
200/250 v, £4-19-6

Or 34/~ deposit. 3 payments o’

28/, P. & P. 4/8 extra

BAND Ili CONVERTER KiT
comprising 5 channel tuner, mains transformer, metal rectifier, electrolytic, 2 valves 12AT7
and EF80 and all necessary components for A.C. mains ti C lete with i

data £2/5i-. P. & P. 2/6.

B.S.R. MONARCH three speed automatic chauger, current model. Brand new. Will take
7ip.. 10io., or 12in. records mixed. Turnover erystal head. A.C. maips 200-250. Pre-
Budeet Price while stocks last. £7/15/-. P. & P. 3/-.

P .M.SPEAKER. 6}in. closed field 18/6. 8ina::losed field 20/6. 10in. closed fleld 25/-. 3j}in.

16/6. 12in. closed field 25/, P. & P. on each 2/
EXTENSION SPEAKER In polished walnut, complete with 8in. P.M. P. & P. 3/-.

T.R.F. KIT
IN. PLASTIC CABINET

3 valve plus metal rectifier, A.C. mainc
200-250 v. Medium and long waves. In
pastel blue or brown. Valve llne-up: 2
VR658 and VT52. 8ize 15iin. long by 8in.
high by 7in. deep. - £3/19/6. P. & P. 4/6.

24/8.

CABINET complete with chassls, back plate, 2 wave band scale, drum pointer, spring, drive
spindle, 3 knobs and back and 5in, speaker with P.O. trans.- £2. P. & P. 4/6.

1,2008t. High I d R ding Tape on spool. 12/ post paid.
SPECIAL OFFER. S8in.P.M. speakers. removed from chassis, tully guaranteed.
manufacturers. P. & P. 1/6. 12/6.

All by famous

* Brand new E.H.T. 14 Kv. Heater. 6.3 volts

16 in. TUBE 08 amp, ~gusranteed 3 -“2‘2",';““'3 So/10/6.

'ost, packing aud insurance . .P. terms

BY FAMOUS available. E.H.T. and scanning components
MANUFACTURER available.

20-WATT A.C. or D.C. 200-250 v. FLUORESCENT KIT cumprising trough In white stove
enamei finish, two tube holders, starter and holder and barreter. Post and packing 1/8. 12/6.
POLISHING ATTACHMENT for clcetric drills. Quarter inch splndle, chromium plated 5in.
brush, 3 polishing cloths and one sheepskin mop mounted on a 3 In. rubber cap. Post and
pke. 1/6.  12/6. Spare sheepskin mops 2/6 each.

3-speed TRANSCRIPTION MOTOR
BY FAMOUS MANUFACTURER
Complete kit of parts comprising accurately
balanced precision made heavy turntable with
rubber mat, large constant speed condenser
starting motor, base plate. Can be assembled in
haif an hour. A.C. Mains 200/250v. Fully guaran-
teed. Parts sold separately. 1

Post
Paid

£6-19-6

STANDARD WAVE CHANGE SWITCHES. 4.pole, 3-way 1/9: 5-pole. 3-way 1/9: 3-pole.

3-way 1/9: 9-pole 3-way 3/6, Miniature type, long spindle, 3-pole, 4-way, 4-pole 3-way and

«;;pole 2-way 2/8 each. 2.pole 11-way, twin wafer 5/-: 1l-pole 12-way single wafer 5/-. P. &
. 3d. i

4 VALVE ALL-DRY SUPERHET
PORTABLE KIT

Medium and long waves. In grey leathertte Slze 9" x
7* x 6°. Valve line up IT4, IR5, 183, 3V4. Complete
kit of parts (less batterics).

£6-6-0

Plus 2/6 Post and Packing.

Ion Traps for Mullard or English Electric tubes 5/- post paid.-

Standard 485 Kc. iron-cored 1.F.s, 4 x1i x1}in., per pr., 7/6. Wearlte standard, tron-cored
465 Ke., LF.s., 3} x1§ x 1in.. per pr.. 9/6.

Tron-cored 485 Kc., Whistle Filter 2/8.

GARRARD RC/II0 3-speed automatic changer. [0

Records, turnover crystal head, brand new, current model.

A.C. mains 200/250v. (list price £14-10). £8-19-6. P. & P.5/-.
Hire purchase available.

R. AND T.V. COMPONENTS (ACTON) LTD.

23 HIGH STREET, ACTON, LONDON, W3
GOODS NOT DESPATCHED WHERE CUSTOMS DECLARATION IS APPLICABLE
Terms of Business: Cash with order. Despatch of goods within 3 days from receipt of
order. Where post and packing charge is not stated please add 1/6 up to 10/~, 2/- up

to £1, and 2/6 up to £2. All enquiries S.A.E., lists 5d. each.

Line and E.H.T. Transtormer, 14 Kv.,
using fermcart core, complete with
line and width control, and corona
ghlelds U37 rectifier winding, 35/-.
Line and E.H.T. Transformer, 9 Kv.,
using ferrocart core, complete with
built-in line and width control. Mount-~
on small all-chassis. Overall size
41 x13n. EV51 rec. winding, 27/6.
Scan coils, low line low impedance
frame, complete with frame trans-
i;t'mzx;er to match above. 27/8. P. &

Line and E.H.T. Transtormer, 9 Kv.
ferrocart core, EY51, heater wind-
ing, complete with scan coils and
frame output transformer, and line
and width control, 35/-. P. & P. §/-.
As above. but complete with line
and frame blocking transformers. 5
Henry 25 mA. choke, 100 mfd. and
150 mfd. 250 wkg, -380 mA. A.C.
i £29/8. P.&P. 3/

Valve Holders, moulded octnl Mazda
and joctal, 7d. each. Paxolin, octal
Mazda and loctal, 4d. each. Moulded
B7G, B8A and B9A. 7d. each. B7G

moulded and BSA with screening
can, 1/8 each,
32 mfd. 350 wkg.. . 2/
16 x 24, 360 wkg. 4/-
4 mid., 200 wkg. .. 1/8
16 x 8 mfd., 500 wkg. 4/8
16 x16 mtd., b00 wkg 5/9
16 x 16 mfd., 450 wkg. 3/9
82 x 32 mtd., 350 wkg. 4f-
25 mid.. 25 wkg. .. a4,
250 mfd., 12 v. w obac 1/-
16 mfd.. 500 wkg., wireends ... 3/3
8 mid., 500 v. wkg., wire ends .. 2/6
8 mfd., 350 v. wkg., tag ends ... 1/8
50 mfd., 23 v. wkg., wireends .. 1/
100 mfd., 350 Wk ............ 4/-
im
4/8
718
33
Y3
18
18
718
3 11d.
50 mfd., 50 wkg. .. 18
Miniature wire ends moulded. 100

pf., 500 pt., and .001, each 7d,

Combined 12in. mask and escntcheon

in lightly tinted Perspex. New aspect

edged in brown. Fits on front of

;::;ll)inet. 12/6. As above for 15in. tube.
8.

i‘;’:me Oscillator Blocking Trans.,

Line Ose. Blocking Trans., 4/8.
CHOKES:

2-20 Hen., 150 mA., 15/~, P. & P. 3/-.

6 Heu. 276 mA., 15/-, P. & P, 3/-.

100 Her., 40 mA., 15/-, P. & P. 3j-.

250 mA., 10 heory, 10/6; 5 henry

250 mA. 60 ohms, 8/6,

Wide Angle P.M. Focous Units.

adj. state tube, 15/-,

P.M. Focus Unit for Mullard tubes

with vernier adjustment. P. & P

2/~ 15/-.

Energised Focus Coil,

mounting bracket. 12/6.

Vernier

low resistance

PATTERN
GENERATOR

Coverage 40 Mcis-70 Mcys

AC. Mains

200/250 v. £3-19-6

Or 29/- deposit, 3 payments of £1
P. & P. 4/8 extra.




The finest method
for cleaning records

Already over 20,000 enthusiastic users

THE

“Dust Bug

|

AUTOMATIC GRAMOPHONE REE[]RI] CLEANER

PATENT APPLIED FOR |

Price reduced to 17/6 (plus 7/- purchase tax)

From your local dealer or

CECIL E. WATTS

COonsultant and Engineer (Sound Recording and Reproduction)
Oakleigh Grange, High Cross, nr, Uckfield, Sussex

WIRELESS WORLD
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UNIVERSITY OF SOUTHAMPTON
Technical Department
FULL-TIME COURSE IN
TELECOMMUNICATIONS
ENGINEERING

A two year full-time day course in Tele-
communications Engineering is now avail-
able. The course prepares candidates for
the Intermediate, Final, and Full Techno-
logical Certificate Examinations of the Cit
and Guilds of London Institute. t
includes Physics for candidates who wish
in addition to obtain full exemption from
the Graduateship Examination of the British
Institute of Radio Engineers.

The next course commences in September,
1956, and early application for entry is
desirable. Application forms and further
particulars may be obtained from the
Technical Officer, the University; South-

ampton,

—

PULLIN

SERIES too

TEST METER
AC/BC 10,000 AV
21 RANGES
IOOpA to IOOOV

COMPLETE IN DIE-CAST
CASE WITH TEST LEADS
CLIPS AND PRODS

FULLY GUARANTEED

Sent post free for £2,10.0 and nine further
monthly payments of £1.4.6.
Cash price £12.7.6.

FRITH RADJ[OCRAFT LTD

49-71 CHURINGATE 20 NIGH STREET
( LEICENTER

NEWPORT 'AGNELL
PHONE 58927 - BUCKS. PHONE 237
— o oo B

*

Quality Parts

The
Seirvice Engineer’s
First Choice

P.A. Equipment, efc.

Our service includes

INSTALLATIONS AND OUTSIDE
RECORDINGS, STUDIORECORDINGS
and TAPE TO DISC SERVICE

LONDON'S LEAD!NG AGENTS

GR'FHT“S “ANSEN (Recordings) LTD

32733, Gosfie'd Street, LONDON, W.1
Phones, MUSeum 0642.2771
Grams, GRIFHANO, WESDO, LONDON

High Fidelity Amplifiers and
| Pre - amplifier

tone compensation units

| Write for details to :

‘Radiospares’ GOODSELL .

| 40 Gardner Street

Brighton | Sussex

Tel.: Brighton 26735

MALVYN ENGINEERING WORKS ‘

Manufacturers of : Chassis. Small
Pressings, Machined Components,
Wiring and Mechanical Assemblies
to specification.
Single and Production Quantities,
100 PARK ROAD, WARE, HERTS.

Telephone : Ware 465

WEBB’S SERVICE
DEPARTMENT

Renovation and re-alignment of
GCommunications Receivers a
speciality.

We can aiso offer skilled overhaul
of High Fidelity Amplifiers and
Equipment.

WEBB’S RADIO

14 SOHO STREET, LONDON, W.1

Service Dept, — ‘'Phone GERrard 7308
Sales Dept. ‘Phone GERrard 2089

SIGNALS OFFICE STAFF REQUIRED

A number of vacancies, offering good
conditions and prospects, exist for :—

CYPHER OPERATORS (Maleand
Female).

RADIO OPERATORS (Male).
TELEPRINTER OPERATORS
(Male and Female).
Apply, giving details of qualifications
and experience, 1o :—
Personnel Officer,
G.CH.Q. (FOREIGN OFFICE),
53 Clarence Street, Cheltenham.

“THE COMIT”

AERIAL
THE EASIEST AND CHEAPEST WAY OF
SATISEYING BAND 111 CUSTOMERS.
DELIVERY FROM STOCK, SEND FOR LISTS

TELECRAFT LTD.
QUADRANT WORKS, WORTLEY RD.,

WEST CROYDON, SURREY
Thornton Heath 1191-2-3

RADIO & TELEVISION COMPONENTS

WE OPERATE A PROMPT & EFFICIENT
MAIL ORDER SERVICE
SVIEWMASTER” & “TELE-KING’'specialisis

Easy terms available, Stamp (only) for lists
JAMES H. MARTIN & CO.,

FINSTHWAITE, NEWBY BRIDGE,
ULVERSTON LANGS.

“TANNOY~

SOUND EQUIPMENT

Tells you what's going on clearly

WEST NORWOOD * 5.E.27
Telephone: GIPsy Hill 1131 (7 Iine.!)

BRASS, COPPER, DURAL,
ALUMINIUM, BRONZE
ROD, BAR, SHEET, TUBE, STRIP, WIRE
3,000 STANDARD STOCK SIZES
No Quantity too Small.  List on Application.

H. ROLLET & Co. Lid.

(] Chesham Place, S.W.1. SLOane 3463
0 AT LIVERPOOL, BIRMINGHAM,
MANCHESTER, LEEDS

FM/AM RECEIVERS

AND TUNERS-
BEL, MARLBOROUGH YARD,

LONDON, N.19. ARChway 5078

T !fi;ﬂllllﬂllll!l:IIIIII["[]!IIIIW & ot

=i

SIFAM ELECTRICAL INSTRUMENT CO LTD.
LEIGH COURT = TORQUAY = Telephone 4547/8

LOCKWOOD

makers of
Fine Cabinets

eand woodwork of every descrip-
tion for the Radio and allied trades

LOCKWOOD & COMPANY

(WOODWORKERS) LTD.

Lowland Rd., Harrow, Middlesex. Byron 3740

SURPLUS MICROPHONES

INSERTS REQUIRED.

G.P.O. TYPE 2} DIA.
UP TO 50,000.
OFFERS TO BOX 2427.
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FOR SOUND WITH FILM | |

the world famous

-

— e — ]

"

high fidelity magnetic tape recorder

IS UNIQUE

Send for details. i
Excel Sound Services Ltd. (Dept.W.D.P.)

Garfield Avenue, Bradford, Yorkshire.
; Tel: 45027

ELECTRONIC AND INSTRUMENTATION
ENGINEERS.

Applications are invited for work associated with a
new 10,000 H.P. Supersonic Wind Tunnel.

The work is interesting and varied and includes the
maintenance of digital and analogue computers as well as
the development of instruments etc. for the Wind Tunnel.

Applicants should be of Degree or H.N.C. standard and
preferably have experience in the design and develop-
ment of electro-mechanical apparatus or in the servicing
of complex electronic equipment.

Pleasant working conditions and amenities are provided,
and an attractive Superannuation Scheme is in operation.
The work is of a permanent character in a new and
expanding field and the salaries are good.

Assistant Engineers Reguired

TO CARRY OUT DETAILED MEASUREMENTS
AND INVESTIGATIONS IN CONNECTION WITH
NEW COMMUNICATIONS EQUIPMENT. PRE-
VIOUS EXPERIENCE OF THIS CLASS OF WORK
DESIRABLE. TECHNICAL EDUCATION FROM
O.N.C. STANDARD. EXCELLENT OPPORTUNITY
FOR ADVANCEMENT. THE POSITIONS ARE
PERMANENT AND PENSIONABLE WITH SALARY
UP TO £800 P.A. ACCORDING TO QUALIFICA-
TIONS AND EXPERIENCE. PLEASE REPLY, IN
WRITING, GIVING FULL DETAILS TO THE
EMPLOYMENT MANAGER, THE PLESSEY
COMPANY LIMITED, VICARAGE LANE, ILFORD,

All replies to be addressed to:—
‘Technical Appointments Officer,
Sir W. G. ARMSTRONG WHITWORTH
AIRCRAFT LTD.,

Baginton, Nr. COVENTRY.
Quoting reference : WT/3.

ESSEX.
—WHY WASTE TIME—
A1D. Approved Give that set its best chance METER
TRANSF ORMERS FIT QUALITY COMPONENTS REPAIRS

of all types up to 25 KVA for Single or Three
Phase operation, Phase Conversion, etc.
M

Catalogue I/-.
ALL POPULAR CIRCUITS

COVENTRY RADIO

EST. 1925

189, DUNSTABLE ROAD,
LUTON, BEDS.

Phone : Luton 2677

All types - Any make
Single and Multi-range repaired
and recalibrated

Meters converted and re-scaléd
PHONE FOR IMMEDIATE SERVICE

E.LR. INSTRUMENTS LTD
329 Kilburn Lane, London, W.9

Tel.: LADbroke 4168

Output and Special Purpose Transformers for
Radioc Equipment; Chokes, etc.

for Contactors, E.M. Brakes, Air Valves, etc , and
coil WINDINGS for all purposes.
SOLENOIDS
for A.C. and D.C. Operation
W. F. PARSONAGE & Co., Ltd.
INDUCTA WORKS - Park Rd - Bloxwich - Walsall
Telephone: BLOX 66464

YOUR METER DAMAGED?

NORTHERN POLYTECHNIC

Session 1956/57
ADVANCED COURSES IN
ELECTRONICS AND WAVEGUIDE

PHYSICS
ELECTRICAL DISCHARGES IN
GASES

Leading
Electrical
Instrument

Repairers
Ao SOLID STATE PHYSICS
Suitably qualified students can proceed to
Industry the M.Sc. Degree of the University of

London.
Session begins 24th September, 19536.

34 we.

16 S.W.G, al. chass,; neg. fdbk. ;
vol. and tone controls; A.C. 200-250 v, ;
voltage panel; 2-4Q) spkr. socket; new comp,
and PLAYING TESTED; B7g 64 x 5 x 43in.,
£4-5-0.

INT. OCT. 9 x 6 x 44in., £4-2-6.

Carr. 316 either model and state type P.U.

E.K.E., 47, Arksey Lane, Bentley,

Doncaster.

Contractors to the Ministry of Supply and General Post Office,
Repairs by skilled craftemen of all makes and tvpes of
Vol ters, A 8, Microa Multirange Test
meters, Electrical Thermometers, Recording Instruments,
ete. Quick deliveries—for speedy estimate send defective
{nstruments by registered post to:—

@ L. CLASER & CO.LTD.

Electrical Instrument Repairers
96-100 ALDERSGATE STREET,E.C.|
(Tel, : MONarch 6822)

Also short lecture courses on;
MICROWAVE VALVES—beginning 2nd
October, 1956.
PULSE TECHNIQUES--beginning 5th
November, 1956.
Enquiries should be addressed to:—

Head of Department of Physics,
Northern Polytechnic, Holloway, London,
N.7. (Telephone: NORth 1686)
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CHIEF ENGINEER

required by

ADVANCE COMPONENTS
LIMITED

Competent to administer complete
Laboratory providing full informa-
tion to production on new instru-
ments and all technical matters. A
responsible position at our pleas-
antly situated new Works for a man
of ability and energy with ex-
perience of the design and pro-
duction of electronic instruments.

Apply to: The -Technical Director,
Advance Components Ltd.,
Roebuck Road, Hainault, Essex.

PYE
TELECOMMUNICATIONS
LTD.

Ditton Works, Cambridge

invite applications from both
SENIOR and JUNIOR ENGINEERS

for permanent and progressive employment in
the
AERONAUTICAL DIVISION,
for the development and installation of ground
to air projects, and the design of airborne
communications and navigation equipment.
Experienceintransistor circuitry advantageous.

Applications, giving full details of experience
etc., should be addressed to the

PERSONNEL MANAGER
quoting reference TB/A.

- TELECOMMUNICATION
ENGINEERS

SALARY SCALES (in £A) : -
Grade 1 Engineer .. .. £993 6 £1,353 v
Group Engineer .. .. £1,443 to £1,623

AUSTRALIA is developing rapidly and urgently needs electrical
electronic, mechanical and other professionally qualified engineers
to assist in the expansion anc{’ maintenance of its national
telephone, telegraph, radio and television services.

QUALIFICATIONS: Equivalent to standard necessary for
Graduate Membership of Institutions of Electrical, Mechanical
or Civil Engineers.

STARTING SALARIES: According to qualifications and
experience. University Graduates £1,038 to £1,128 minimum.

CONDITIONS OF APPOINTMENT: Permanent appoint-
ment to the Postmaster-General’s Department. Free passages
for appointee and dependants: Initial accommodation provided.
In approved circumstances, special settling-in aliowances. Full
salary from date of embarkation. Superannuation, Annual and
Sick Leave conditions. 44 months’ furlough after 15 years. Good
opportunity for advancement.

SPECIAL: A Earticular position of Group Engineer T.V. trans-
mission is available for an experienced man.
FOR FURTHER DETAILS: Engineers qualified or about to

qualify, enquire from Australian Post Office Representative,
Australia House, Strand, London, W.C.2.

SECTION LEADERS AND ENGINEERS RE-
QUIRED FOR APPLICATIONS WORK IN THE
FIELD OF TRANSISTORS AND PRINTED
CIRCUIT DEVELOPMENTS FOR COMMUNI-
CATION ENGINEERING CIRCUITS AND
COMPONENTS. THE VACANCIES OCCUR
DUE TO EXPANSION IN.THE LABORATORY
OF A SELF-CONTAINED UNIT OF A LARGE
ENGINEERING COMPANY LOCATED IN THE
EASTERN LONDON AREA. TO THE SUCCESS-
FUL CANDIDATES THERE WILL BE EVERY
OPPORTUNITY FOR ADVANCEMENT AND
A GOOD COMMENCING SALARY WILL BE
PAID. PLEASE REPLY, GIVING FULL DE-
TAILS OF QUALTFICATIONS AND EXPERI-
ENCE TO BOX NO. 2087.

SENIOR ENGINEERS REQUIRED WITH ADE-
QUATE EX¢?ERIENCE TO ASSUME RESPON-
SIBILITY FOR THE ENGINEERING ASPECTS
OF COMMUNICATIONS DEVELOPMENT PRO-
JECTS. A GOOD ENGINEERING DEGREE
DESIRABLE BUT NOT ESSENTIAL. SALARY
UP TO £1,100 PER ANNUM ACCORDING TO
QUALIFICATIONS AND EXPERIENCE. THE
VACANCIES PRESENT EXCELLENT OPPOR-
TUNITIES FOR ADVANCEMENT. COMPANY
PENSION AND INSURANCE SCHEME IN
OPERATION. PLEASE REPLY, IN WRITING,
GIVING FULL DETAILS TO THE-EMPLOY-
MENT MANAGER, THE PLESSEY COMPANY
LIMITED, VICARAGE LANE, ILFORD, ESSEX.
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FERRANT! LIMITED (WYTHENSHAWE)

has vacancies at all levels in the rapidly-expanding

SEMI-CONDUCTOR DEPARTMENT
for
PHYSICISTS, ELECTRICAL ENGINEERS AND TECHNOLOGISTS

to be concerned with the development and production of

SILICON RECTIFIERS AND TRANSFORMERS

Detailed requirements are as follows:—

(1) PHYSICISTS for research into improved
methods of growing Silicon Crystals, for measure-
ment work on the characteristics of single crystals
and for research into improved methods of making

junctions in semi-conductors. Ref. PDH(i).

(2) PHYSICISTS, ELECTRICAL ENGINEERS
AND TECHNOLOGISTS for work on the de-
velopment ‘of semi-conductor devices and for
measurement work on prototypes thereof. Ref.

PDH(ii).

(3) TECHNOLOGISTS to control the production

of single crystal silicon. Ref. PDH (iii).

(4) PHYSICIST OR ELECTRICAL ENGIN-
EER for quality control and inspection of semi-

conductor device production. Ref. PDH (iv).
Minimum qualifications:
(1) Degree in Physics and Physical Chemistry.

(2) Degree or H.N.C. in Physics or Electrical En-

gineering.

3
(4

H.N.C. or Diploma in Applied Physics.
O.N.C.
Applicants who have experience in the semi-

conductor field will be given special con-
sideration for the more senior posts but such
experience is not essential, provided the appli-
cant is willing and considered able enough
to learn semi-conductor techniques.

The laboratories concerned with semi-conductors

are new, of a pleasant modern design and are
situated in Cheshire about ten miles south of Man-
chester.

All the vacancies carry good salaries thh excellent

opportunities for advancement in this rapidly
expanding field. The Company operates a Pension
Scheme.

Application forms- can be obtained from T. ]J.

Lunt, Staff Manager, Ferranti Ltd., Hollinwood,
Lancs. Please quote reference number.

133

FERRANTI LIMITED, Edinburgh

require a graduate in engineering or physics
with experience in the fields of fire control and
weapon systems, for the technical publications
department. Please apply, giving full details
of qualifications and experience, to the Per-
sonnel Officer, Ferranti Limited, Ferry Road,
Edinburgh, 5, quoting Ref. E/TID/59.

Electronic Engineers are required - for
development and technical laison duties
related to the development of highly interest-
ing projects. A knowledge of aircraft electrical
systems would be an advantage but not essen-
tial. Apply in writing, stating age and exper-
ience, to the Staff Manager, G.E.C. Stanmore
Laboratories, Stanmore, Middx., quoting
Ref. AMV/FH.

Technical Publications

TECHNICAL WRITERS and ILLUS-
TRATORS are required with experience of
electronic equipment for radar and similar
projects.

" An experienced TECHNICAL CLERK is
also required.

Write giving full details etc. to Personnel
Manager, Ref. RG., The General Electric
Co. Ltd., Brown’s Lane, Allesley, Coventry.

Senior and Junior Electronic Engineers are
required with a good general background of
electronic design and development for the
study and development of complex electronic
systems related to aircraft. Preference will
be given to candidates with a general rather
than specialised knowledge of electronics.
Apply in writing, stating age and experience,
to the Staff Manager, G.E.C. Stanmore
Laboratories, Stanmore, Middx.,, quoting
Ref. AMV/FH.
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SENIOR
ENGINEER

wanted by

Felgate Radio Ltd.

Degree or similar qualification

necessary. Candidates who have

been associated with production
will receive preference.

Duties include the design of
domestic radio and television, high
fidelity audio equipment and
miniature transmitter receivers.

TWO SENIOR GRADUATE
ENGINEERS

are wanted for a

FORWARD THINKING
GROUP

under the direction of
Dr. E. K. Sandeman
at the

ENGLISH ELECTRIC
COMPANY’S

GUIDED WEAPONS DIVISION,

LUTON, BEDS.

Each should have experience in one

or more of the following :

BALLISTICS or CELESTIAL
MECHANICS

RADAR or ELECTRONICS
SERVO THEORY

ANALOGUE or DIGITAL

THE MULLARD RADIO
VALVE CO. LTD,,

‘ is now able to offer a number of
vacancies for

TECHNICAL ASSISTANTS

in its Special Valves and Tubes
Divisions.

The appointments are available
within the Cathode Ray Tube
Division working on the develop-
ment of Colour Television and
the manufacture of Special Tubes
concerned with Radar Tubes,
Instrument Tubes, etc, In
addition there are other vacan-
cies in the Gas Discharge Valve
and Photo-Electric Cell Division.
In both Divisions, there are
opportunities in the Applica-
tions, Development and Tech-
nical Sections. Applications
are invited from persons holding
the General Certificate of Educa-
tion at Advanced level in Science
subjects and those who
possess an Ordinary or Higher
National Certificate in Electrical
Englneermg The posts give
opportunities for further train-
ing in the electronics field and
there are facilities for further
studies leading to higher quali-
fications. There are in addition
considerable opportunities for
promotion in the varying and
expanding fields in this type of
electronic work.

COMPUTORS The commencing salary will be
according to age, experience and
Dr. Sandeman would be pleased to qualifications and the Company’s
. . receive applications for these per- salary policy can be consxdered
Apply Managing Director : manent and progressive r?search to be progli;esswe There is a
osts, and will be glad to talk over Pension Scheme and a Long-
FELGATE RADIO LTD. ?he r;rospects of employment with Service Holiday Plan. ;
suitable candidates. N W . .. : .
Felgate House, Studland Street, Applications in writing which will
i . . . be treated with the strictest
Hammersmith, W.6 Applications in the first instance confidence should be addressed
should be addressed to Dept. C.P.S,, to: The Personnel Officer, The
336-7, Strand, W.C.2, quoting Ref. Mullard Radio Valve Co. Ltd.,
613B. New Road, Mitcham ]unctzan,
Surrey.

QUALIFIED and OPERATORS, also a

SPEGIAL COURSE for passing
RADIO ENGINEER the G.P.O. Morse Test for

securing an AMATEUR’S
TRANSMITTING LICENGE.

Send for the Candier

g%NfE D. NAPIER & SON LTD MORSE ‘ESR?E F,T:f'."lfﬁ

Leads the world in ‘ apm
TAPE RECORDING e e O e

communication and navigational ! BOOK OF FACTS
For details of the world’s most aids, required at Luton Airport, | It gives details of all courses.
advanced Tape Units and Tape Beds. . e e
Recorders contact | o
SPP‘Y éoPg 3N336P/173rs& s:im’Wf L(t:dZ Terms: Cash or Monthly Payments
ept tran
o e, (IR
8 ,RUPERT COURT, WARDOUR ST.,LONDON, W.{ ( )

Gerrord 8266 ICandler System Co,, Denver, Colorado, U.S.A.
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The UNIQUE BENDER
AP . e =

YOU HAVE SEEN

from our successive advertisements
what the UNIQUE BENDER looks
like.

Now we show examples of a few of the
many jobs it will handle. It also makes
angles, channels, folded and beaded edges
and special sections up to 39 in. long;
Quickly, Accurately, and with Professional
Finish.

for & page Folder write to:—

A.A TOOLS ™

197a Whiteaere Rd., Ashton-u-Lyne
Every genuine A.A. tool bears this mark.

SOUTHERN RADIO’S
WIRELESS BARGAINS

TRANSRECEIVERS. Type *' 38" (Walkie-
Talkie). Complete- with 5 valves. In metal
carrying case. Ready for use. Less external
attachments, 30/~ per set. ATTACHMENTS for
use with ' 38'" TRANSRECEIVER HEAD-
PHONES, 15/6; THROAT MICROPHONE with
Lead and Plug, 4/6; JUNCTION BOX, 2/6;
AERIAL, 2/6.
TRANSRECEIVERS. Type “ 18" Mark Il
TWO UNITS (Receiver and Sender) contained in
Metal Case. Complete with Six Valves, Micro-
ammeter, etc. LESS EXTERNAL ATTACH-
MENTS, £4/10/-.

TRANSMITTERS. TII54. Complete all valves,

etc., etc. Perfect order. 3 frequencies. £2/7/6,
in transit case. Delivered U.K.
BOMBSIGHT COMPUTERS. Ex-R.A.F.

BRAND NEW.
GYRO MOTORS,
WHEELS, etc., etc.
Experimenters, etc., £3.
LUFBRA HOLE CUTTERS.

A wealth of Components.
REV. COUNTERS, GEAR
Ideal for Model Makers,

Adjustable 3in.

to 3%in. For Metal, Wood, Plastic, ete., 7/-.
RESISTANCES. 100 ASSORTED USEFUL
VALUES. Wire Ended, 12/6 per 100.
CONDENSERS. 100 'ASSORTED. Mica,
Metal Tubular, ete., 15/— per 100.

PLASTIC CASES. I4in. X 103in. Transparent.
Ideal for Maps, Display, etc., 5/6.

STAR IDENTIFIERS. Type | A-N. Covers
both Hemispheres. In case, 5/6.

CONTACTOR TIME SWITCHES. In sound-
proof case. Clockwork movement. 2 impulses
per sec. Thermostatic Control, 11/6.

REMOTE CONTACTORS. use with above, 7/6.
MORSE PRACTICE SET with Buzzer on Base,

6/9. Complete with Battery, 9/6.
MORSE TAPPERS, Std., 3/6 M|dget. 2/9.
CRYSTAL MONITORS. Type 2. New in

Transit Case. Less Valves, 8/—.

METERS AND AIRCRAFT INSTRUMENTS.
Only need Adjustment or with broken Glass.
TWELVE [INSTRUMENTS, including 3 brand
new Aircraft Instruments, 35/ for 12.

Postage or carr, extra. Full list of Radio Books, 21d.
SOUTHERN RADIO SUPPLY LTD.
Il LITTLE NEWPORT STREET
{ONDON, W.C.2. Gerrard 6653

000000000000 0000
e -

An important a::c:l;;e;s
ut A. 0
ment abo U,

RADIO AND
RADAR
TECHNIQUE

It has been found possible to publish
this encyclopaedic work at a reduced
price of 60/- net. Written by a leading

authority, it contains all the present-
day knowledge of the essential methods

and techniques of radio and radar.

It is profusely illustrated and excellently
produced. From all booksellers,
price 60/- net.

. . the most ambitious and the most
useful British textbook on the subject
published in the last few years.”’
P.O. Electrical Engineers Journal.

PITMAN

Parker Street, Kingsway, London, W.C.2

FM and HI-FI COMPONENTS

In stock for the
WIRELESS WORLD FM TUNER UNIT

DENCO FM TUNER circuits Is. 6d.
RADIO CONSTRUCTOR FM .  2s.0d
MULLARD AMPLIFIERS »  3s.6d.

OSRAM 912 PLUS AMPLIFIER |
Separate price lists on request to

J. T. FILMER  MATRoLE metate
Tel.: Bexleyheath 1267

4s. 0d.

Build your own Tape Recorder
with the

'ASPDEN'
TAPE DECK KITS

Compact mode!

{without valves)
Carr. extra.

 The complete deck will be very handsome
and | am pleased w:th the general work-
manship.”’ . C., Southampton.

Send stamp for fuII particulars  to:—

W. S. ASPDEN,

74in. in., Sin_reels...... i 325 v. at 250 mA., 4 v. at 5 amp. 6.3 v. at 5 amp.

zin. x llin,, Sin. reels......kit £7 10 0 4v.at 5 amp. Centre tapped. Valve bases for
| Standard model rectifier octal or 4 pin. Output Is taken from std.

10%in. x I5in., 7in. reels...kit £8 10 O plugs. Less valves. Ins., carr. 5/6.

Easy to assemble, with full working MAINS TRANSFORMER, 5/9. 850-0-350 v. btrs.,

drawings and instructions. First class 6 VI:;“’ ?I‘RVAN::‘:)RZDIIER T e

motor, | desi igh-Fideli MA] g ] U ¥

o iz clesiiy IRz ek 12 v. 4 v. htrs. Prim. 100-250 v. Make ideal
and the recorder anto trans. Post 2/3.
AMPLIFIER ... kit £5 18 0 MAINS TRANSFORMERS, 5/9. 350-0-350 v.
Power Pack . kit £2 18 6 . 4 v., htrs. . Prim. 200-250 v. Post 2/3.

10, MARKET STREET, WESHAM, |,
KIRKHAM, LANGS. 1

MORE

17°-T.V. TUBES-14'

17" TUBES £7.10.0
14" TUBES £5.10.0
6 MONTHS’ GUARANTEE

RECTANGLE, LATEST TYPES. Plcase state
type and make required plainly. Huge purchase
makeg this possible.

All of modern manufacture.

16in., 15in., 14in., 12in, ROUND. £5.

Including wide angle types.

OVERSTOCK BALE. These tubes are offered until
space 18 cleared. Prices are plus 15/6 Insured carr.
C.W.0. Imperfect and blemished tubes from 12/6.
Tdeal for testing. Send for Mammoth list of Summer
prices. PLEASE PRINT NAME AND ADDRESS.

RADIO  AND
39/6—0%%'3 3 WAVE BAND AND

RADIOGRAM

Extra speaker sockets, 5-valve Int. Octal, Built-in
portable aeriai (optional). 4-knob control. A.C.
or Universal. Less valves. (S8ee our cheap list.)
8in. P.M. epeaker 7/Q with order. Bet of knobs 2/..
Chassis 154in. X 7in. X 9in. (when speaker is fitted).
Carr. 4/6.

RADIOGRAM CHASSIS.
speaker, dial and knobs.
A.C. maina. Complete.
Ins. and carr. 4/6.

CANDELABRUM, 19/9.
3-light fitting
WITH FREE GIFT OF THREE SHADE BOWLS
(post 2/9). Your complete satisfaction, Money
back guarantee.
Rin. T.V. CHASSIS, 97/6. Easily adapted to Band 3
(ITV). Drawing 2/6 or FREE with order. Complete
chassls by famous manfr. R.F. E.H.T. unit in-
cluded. Owing to this chassis being in 3 separate
units (power, t/base and s/vision inter-connected),
it is easily fitted to table or console model. State
BBC channel. This chassis is less valves and tube.
Ins. and carr.: London 5/-~. Provinces 10/-.
TV CHASSIS UNITS
TIME BASE, 10/8. Containing secanrning coll, focus
unit, line trans., etc. FREE drawing. Carr. 3/6.
SOUND AND VISION STRIP, 27/6. S/het, com-
plete s/vision strip, 10 valve holders (EF91, etc.).
Less valves. FREE drawing. Post 2/6.
POWER PACK AND AMPLIF!ER 29/6. Mains
32 mA. Smoothed H.T.
Hemters,(iv utﬁam ,4v at 5 amp., 4 v. a
5 amp. Extra windlng for 2 or 4 v. tubes. FREE
drawing.
POWER PACK AND AHPLIFIER 22/6 Qutput
stage 6V6 with O.P. hms matching.
Choke. Smoothed H.T. 350 Y. 250 mA. 6.3 v. at
5 amp., 22 v. at 3 amp., 6.3 v. at 4 amp. and 4 v.
centre tapped. Valve baﬁe for rect., octal or 4 pin.
Qutput E mken from std. plugs. Less valves.
Ins,, carr.
POWER PACK AND AMPLIFIER, 22/6. Output
stage PEN45. G.P. trans., Choke. 8moothed H.T.

20/9. Including 8in.
B-valve s/het. 8 w/band.
Guar. tested. Less valves.

4 v.

COI'L PACKS 3[9 Complete with 2-gang cond.;
pair 465 1.F.s (similar drawing) and dial. Post 2/8
SPEAKERS, 8/9. 8in. P.M. std.; 3-5 ohm. Guar-
anteed, DPost 1/9.

Remember SATURDAY open all day.

621 ROMFORD ROAD . LONDON. E.12

CWO or COD TEL: GRA 6677
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SHORT WAVE TRANSMITTING/RECEIVING INSTALLATIONS

T/R-50 Mk. I11 INSTALLATIONS
are designed for use in a communications network and include
the following additional features:

@ PRE-SET FREQUENCY SELECTION, CRYSTAL
CONTROLLED (in the Transmitter and Receiver) in-
corporating a patented FLICK-CONTROL.

@ BUILT-IN AUTO-ALARM SYSTEM

@ AERIAL MATCHING: 12-600 ohm impedance over
the whole frequency range. -

ACCESSORIE_S AND SPARE PARTS—AIl accessories and
equipment spares for 3-5 years operation can be supplied with
the equipment (immediate delivery).

We can supply for IMMEDIATE DELIVERY R.Q.A. COMMUN&-
CATIONS & BROADCAST TRANSMITTERS (from 250 w.to 5 kw,

T/R-50 SERIES

Complete in every detail for immediate operation
Use: MOBILE - FIXED STATIONS - MARINE

The performance of these. installations is of the
highest order and meets the requirements of
commercial telecommunication working in all
climates and conditions.

Every design feature has been incorporated to
ensure: RELIABILITY — ACCESSIBILITY —
EASE OF SERVICING.

Brief Specification:—

TRANSMITTER
] POWER QUTPUT—50 WATTS.
o FREQUENCY RANGE: 1,500 Kcfs. to 12,000 Kc/s.

in 3 bands, V.F.O. or CRYSTAL CONTROL with
choice of five crystal positions.

EMISSIONS: (a) Radiotelephone (voice) with
facilities for full press-to-talk operation,

(b) Radiotelegraph (code)} with provision for full
break-in keying,

RECEIVER

SUPERHETERODYNE: LR.F, Mixer, Local
Osciflator, 2-1.F.'s, 2nd Detector and Ist Audio,
B.F.O., Power Output Stage with built-in Speaker
and additional 500-ohm line connections.

Note: The R-50 Mark il can be provided with a
muting control (full or partial) on special order,

POWER SUPPLY UNITS
12 & 24 v, Dynamotor Unit or A.C. Mains Supply
Unit (100/130°v. and 200/250 v. 50/60 cycles).

BRITISH SAROZAL LIMITED :::crronic works

1-3 MARYLEBONE PASSAGE -
Cables: SAROZAL, LONDON

MARGARET STREET -

LONDON - W. |
Telephone: LANgham 9351 (3 lines)

A.l.D. and A.R.B. Approved.

L. & 1. AERO SERVICES
LTD.

We have pleasure to announce that
we have in stock a quantity of :

LORA N Receiver-Indicator Units, (R-65/APN-9).
PRICE, complete, released to A.R.B. requirements,
packed and delivered F.O.B., London, £120 each.

We have certain quantities of spares available for
these units.

Also

MOTOR-GENERATORS 800--D for supplying the
above units, brand new.

Price, released to A.R.B. requirements, £25 each.
Free delivery in London ; packing and carriage extra.

Please write for further details, Catalogues, etc. to:

Z, & |. AERO SERVICES LTD.

19, Buckingham Street, London, W.C.2
Telephone : TRAfalgar 2371/2

— The MURRAY-HILL Co.—

DECALS

Transfer labels for marking Electronic Equipment

v EASILY APPLIED Y GOVT. APPROVED
% LONG LASTING Y% NO BACKGROUND

Decals are available from stock as follows:—

STANDARD MK. II EDITION, in black or white, approx. 750 titles, 3/3%in-
‘lettering, covering radio reccption, tramsmission, sound recording and amplil
. fleation, oscill levi , pulse techni radar 1, ind:
control, mea units of tity, volte, ohms, etc. Q. V. etc., serial num-
bers, lettera and numbers in 2 sizes, §in, and 3/32in, Price 4/9 + 3d. post.
THE RECORDING STUDIO set of labels covering all aspects of recording, and
reproduction. Hi Fi, Public Address, mixing, film dubbing, tape and disc re-
cording, in black or white, 3/33in. letter. Price 3/6 + post 3d. .
AMATEUR MK. I EDITION, in black or white, approx 306 titles. 3/32in. let-
tering, covering radio reception, tranamission, sound recording and amplification,
oscilloscopes and T.V. Price 3/6 + 3d. poat.
DIALS AND SCALES, black or white, for small pointer knobs per set of 12.
Price 1/3 + 3d. post.
Letters and numbers black or white, $in. characters, ref, 24, per set. Price 1/8
+ 3d. poat.

ON AND OFF LABELS, black or white, }in. lettering, per eet of 64 pairs. Price
1/3 + 3d. pest.

% DANGER—HIGH VOLTAGE.” Slide-oft transfers, 1}in. X 3in,, red on white
background. 4/9 doz., 27/6 gross.

STATION NAMES. Namea of principal long, medjum and .VHF broadcasting
stations, solid lines and waveiength numbers, for long, medium, short and VHF,
in 3 different colours for the various bands. For application to opaque panels
or behind glass. Please state which. Price 3/8 + 3d. post.

SPECIAL. DECALS FOR MANUFACTURERS, LARGE
USERS, ETC, DECALS FOR USE ON PLASTICS, CABLES.
PRINTING ON GLASS, PERSPEX, ETC.

THE MURRAY-HILL C€O., Link Hill, Nr. Hawkhurst,
KENT. Telephone : Sandhurst 276
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Wireless World Classified Advertisements

Rate '7/- for 2 lines or less and 3/6 tor* every additional
line or part thereof, average lines § words. Box Number:
2 words plus 1/-. (Address replies: Box 0000 c/o **Wireless
‘World** Dorset House, Stamford St., London, S.E.1) Trade
disoount details available on application. Press Day
September 1956 issue, Wednesday, July 25th. No respons-
ibility accepted for errors.

WARNING

Readers are warned that Government surplus
components and valves which may be offered
for sale through our displayed or classified
columns carry no manufacturers’ guarantee:
Many of these items will have been designed
for special purposes making them unsuitable
for civilian use, or may have deteriorated as a
result of the conditions under which they have
been stored. We cannot undertake to deal with
any complaints regarding any such items pur-
chased.

NEW RECEIVERS AND AMPLIFIERS
SHIRLEY LABORATORIES, Ltd., 125, Tarring
Rd Worthing, Sussex. Tel. Worthing
513, 3571, A
THE JTR/S1 stereosonic tape recording and
replay a J)hﬁex separate meter monitoring on
record and playback on both channels, 13watts
C/P each channel, 96gns; TWA/15 tape record-
ing and reproducihg amplifier, 13watts O/P, as
described the March * Wireless World,” for
Wearite and Collaro decks, 45gns; TW/PA
recording and replay pre-ampllﬂer 30gns: both
with valve voltmeter monitoring; type SB/1-15E
high-fidelity amplifier, exceptionally wide tone-
control system. 40mv sensitivity, 20gns; with
two inputs and 3-position gram filter, 22gns;
the musical and
Mullard
{0095

for
including the

specialized amplifiers
;glenaﬂc industries

RECEIVERS AND AMPLIFIERS—
SURPLUS AND SECONDHAND
tuner, unmarked; £15.—
Aberdour Rd., Goodmasyes

EAK V.8.
Bret.herlck 23,

Essex.

H.R.O. receiver, ‘S’ meter,
ils, instruction manusl; H

Pack; £24, perfect.

B. & H Wire Recorder, super job, original

cost over £100; bargain £25.

PHILCO car radlo, almost brand mew, model

K526T, 12V; £15.

ALL carriage paid, cash with order, satisfac-

tion guaranteed.

H.P. RADIO SERVICES, Ltd., 55, County Rd.,

Liverpool, 4. 6047

full set of
R.O. Power

RO Rx’s and coils in_stock, also ARSS,
BCS48R CR100, etc.—Requirements p]ease

T. & I. Servlce. 254, Grove Green Rd.,
London. E.11. Ley. 4986. [0053

DDYSTONE S750 communication receiver,

12-32 mc/s., 4.3-12mec/s.,, 1.5-4.7 mc/s.,

480-1, 450 kc/s 11 valve, recent make, revalved
—OHers Falrbairn, 181 High St., Ayr. [6048

v RELESS WORLD " 7-valve F.M. tumer

unused with cathode follower, magic
eyve and power supply, -fitted with latest type
F.M, components including specifled tempera-
ture compensating capacitors: price £14/15, in-
cluding 7 valves, approx. half original price,
exceptionally zood reproduction, ideal for use
with all high fidelity ampliflers and recorders;
as above. . but including high-grade cabinet
141/4.1n><91/-21n><9 with slow motion tuning

indicator, £18/10, limited number; barga[m—

Box 1919. 6024
LOUDSPEAKERS—SURPLUS AND
SECONDHAND
A BARGAIN. Voight corner horn, walnut

veneered; £15.—Enfield 2839. [608
ANNOY 5watt pressure units com glete wnth
horn line transformer and bracl
Box 2399.
NEW TEST EQUIPMENT
directly

S TV signal intensity meter.
calibrated "in microvolts, indispensible for
TV aerial and Ieeder mstallatmns and finding
that * elusive fault.’’—Send for full details to
Raldlo Alds, Ltd., 29, Market St., Wat[fur.;io
Te.

TEST EQUIPMENT—SURPLUS AND
NDHAND

IGNAL generators oscilloscopes, output
meters, valve voltmeters, frequency meters,
multi-range meters in stock; your enquiries are
invited. —Requirements to I. Service,
254, Grove Green Rd., London, E.11. Ley. [4(?8566

TRANSMITTING EQUIPMENT
OLLINS TCS, TX-RX, complete outfit,
230 =,c. powerpack, handbook, remote con-
trol, cables and spare valves, 1.5-12mcs, 20-40
watts voice-cw., clean working order; &‘.35
0.n.0.—Box 2259 {6075

Partridge

TRANSFORMERS & CHOKES

as specified for the
Mullard High Quality Amplifiers.
A FREE brochure is available

Listing full Technical Data
Physical Details &
Prices

of the following Partridge
components

MULLARD 10 WATT AMPLIFIER
Mains Transformer H300/10
Output Transformer

MULLARD 10 WATT AMPLIFIER
(Distributed Load version)

Mains Transformer P4013

Output Transformer P4014

MULLARD 20 WATT AMPLIFIER
Mains Transformer P3877
Smoothing Choke P3879

Output Transformer P3878

Post the coupon now
Jor your free copy

i PARTRIDGE TRANSFORMERS LTD. |

TOLWORTH SURREY |

}

I Name........ G oaooapad R |
I ADAress .o.ooiienieiveenieiiniiieeeniiaines |

I 2 i WW/7/56JI

DYNAMOS, MO;ORS. ET;}.—SURPLUS AND

2000c/s mutor-albernator sets, Input 220v
output 80v 000c/s5, 6.25amps,
500VA, complete w'lth starter, fuses, i
panel and voltmeter, all mounted in ventilated
steel cabinet 14inX26inX49in high, new in
original cases; £16, carr. extra.
P. B. CRAWSHAY, 94, Pixmore Way, Letch-
worth, Herts. Tel. [0O!

RIDGE rectifier unlts, quanm of new, un-

used, ex-Ministry of Supply, by S.T. C.,
Ltd., 200-250/1/50 in 70-30, XOOV 16amp d.c.
out 'or will charge 54, 2 V cells, at tropicai
rating up to 125°F, at nurmal temp. rect. out-
put 32amp, rutary switches, fuses, V meter,
steel case, 4ft 6inX3ft 6inx 1ft 6in, approx.
wt. 3cwt, su‘}t home or tropics; £25 each, carr.

free Englan

NEW R.A.F. charging cut-outs, 12 and 24y

40amp, 12/6, f 1/-; 60amp, 13/6, p. free:
dv 240’ watt, 1,6, 15/- per doz,

ost_extra.

landinz lamps
. W. PEARCE, 66, Great Percy St., W.C.1.
[oo12

NEW GRAMOPHONE AND SOUND
PMENT

1 TRAgl\iSISSTOR pre-amps for tape playback;

RECORDING units. osc. erase and bias, with
meter level 17gns; R/P amps, 6 watts U/L,

RI%FLECTOGRAPH £36;
Stereoscnic, £53/6/8.
COLL, , Wearite and all decks and amps

tape-decks, now

available.

HARDING ELECTRONICS, 120a, Mora Rd.,

Cncklewood London, N.W.2. Tel. Gladftgng
003

ECORDING tape 1,200ft at 22/6 (inc. post)
(lis» 35/-), 20/- each, six and above plus
os%: all brand new, unused, plastic base,
genu ely guaranteed by leading British Com-
pany, satisfied buf)ers are placing repeat orders,
stock substantial but definitely limited; offer is
exclusive to ** Eroica *';

also Mastertape and
extended-play tape. ¢

TAPE and Disk Recorders, Ferrograph,
Leevers Rich, M.S.S., Connoisseur, blank disks,
’I‘APE to Disk Service. ‘ Eroica  Recording
Services (1949), Recorder House, Peel St..
Eccles, Manchester. Eccles 1624. Director,
Thurlow Smith A.R.M.C.M.

INE-VOX disc recording equipments, type

C17J, for high- -quality record\ngs from ex’x'st-
ing microphune equipment; price from 28gns;
also available as a complete channel inclusive
of mic., amplifier and playback equipment, at
70gns; type C7 for highest quality professional
requirements—recorder mechanism at 48gns, or
complete channel at 110gms; demonstratmns

on.
P details to KTS Ltd.,
¢ Coplow,” Park Rd.. Braunton, N Devon. Tel.
Braunton 224. Callers by appointment onlfy

Q

GRAMOPHONE AND SOUND EQUIPMENT—
SURPLUS AND SECOND ND
l % discount, clearing stock o! proprletag
makes, unused recording tape; cash wit.
order to Acoutape, Ulverston, Lancs. (6080
RCA Loudspeaker Crossover Networks, com-
plete choke condenser - and reslsta.nce
assembly mounted on small chassis, 15 ohm.
crossover approximately 800 cycles., handung up
to 20W. brand new units, £2 each:; used but
serviceable, £1/10 each,
URGESS LANE & CO., Thornton Works.
Thornton Ave., Chiswick W.4. Chi. 5752.759
(Cosmocord

NEW COMPONENTS
CRYSTAL microphone inserts
Mic 6/4), in popular demand by Hams and
sound engineers: guaranteed newlv made and
boxed: 15/6 post free.—Radio-Aids. Ltd.. 29.
Market St.. Watford. 10169
ONSTRUCTORS,—Every type of component
part supplied for constructors, brand new
and all guaranteed, at below list price; all
types of condensers, resistors. valves and
transtormers, stamp for lists: very uick
M.O Pl Smlth 47, Stanrn.ry 8t., Hali-
Tel [0004

GOMPONENTS SURPLUS AND
SECONDHAND

SOUTHERN RADIO SUPPLY Lbd 11. Litt]e
Newport St., London, W.C.2. See our dis
played advertisement. page 135.
P 'WER 'Transformer, 15/9; mains 350-0-
350y 250m/amp, 6v at 5amp, 4v at Samp,
4y at Samp’ 4y centre tapped; post 2/3.
POWER Transformer, 15/9; mains 350~ 0-350v
250m/amp, 6v at 5amp, 6v at 5amp, 22volt at
ramp: pos 2/3.
DUKE CO., 621, Romford Road, London.
E.12. Grangewood 6677. [6088
UBES, Mazda 12in and 15in, perfect con-
dition, seen working, guaranteed; £6 and
£8/10 each: callers only.—King's Tele-Service,
253, High Rd., L.eytonstone. [6099
GOVERNMENT Surplus Illustrated Catalogue
No. 12, contaimng over 400 items of elec-

fax.

trical, mechanical and radio equipment for
experiments, ete.: price 1/6, post free.—Arthur
a?lls. 93, North Rd.. Brighton, Sussex [0093
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NATURALNESS
delight in sound,

while by big bass boom and only a littlé less
easy to create a top fizz which at first adds

is the key to lasting
It is easy to impress for a

zipp to everything. But these don’t last.

When you hear NATURAL sound re-
created truthfully without extra trimmings
and giving full mensure without adding make-
weight, when you hear your radio or records
.coming to real life, you will know what
PDUODE NATURALNESS means.

The new 12 B/C twelve inch unit at £15 is
very full value. It has the unique dual drive
with built-in crossover and feedback, the
linen spirally corrugated graded compliance
cone with cloth surround, a good magnet, and
all the individual care and craftsmanship
neceLs’saré to achieve DUODE NATURAL
ND.

INSIST ON HEARING A DUODE

DUODE SOUND REPRODUCERS

3, Newman Yard, London, W.I

SURPLUS

TRANSMITTERS. Over 70 different types
in stock, ranging from the BC61[ American

Handie Talkie to the Marconi SWB-8,
3,500 watts.
RECEIVERS. Nearly 100 types avaliable

from 15 kc. to 1,000 Mc/s., including portable
and directional, the smaliest hand held and

the largest weighing 10 cwt. and using
85 valves.
TEST EQUIPMENT. American only.

Over 100 different types of instruments in
stock.

VALVES. American, over 200 types.
British, over 150 types.

RECORDING GEAR by Dictaphone,
M.S.S., Amertype, Soundscriber, Armour,
R.C.A., Utah. Memovox, Edison, etc., for
disc.. w-re film and tape.

POWER SUPPLY. Dynamotors, Motor

Generators, Rectifiers. Vibrators, Inverters,
from 2 volts 100 amps to 18,000 volts 4 amp.

AERIAL EQUIPMENT. Whips, [2in to
20fc. Mases 20ft. to BOft Brackets, bases.
wire guys, beams.

MISCELLANEOUS. Amplifiers, Cabinets,
Chests, Chokes, Controls, Cords, Crystals,
Electric Accessorles, Fuses Hardware in-
sulators, Loudspeakers, Meters Plugs, Relays,
Swttchgear Transformers, etc,

Full lists available

Send your requirements. All packing and
shipping facillties.

P. HARRIS

ORGANFORD DORSET
Telephone: Lychett Minster 212,

COMPONENTS—SURPLUS AND
ECO AN

ADIO CLEARANCE, Ltd., 37, Toitenham
Court Rd., London. W.1. " Tel. Museum

188

ELECTROL¥TICS: Capacity, voltage, size, type |
of mountmg, pnce pust pald. 25, 25v. X179,
W/E, W/E, 2/1; 1.000+

25v, 1)(3. c }«p /- OOO I%XN

AD 6/-:_8 50

8, 350/ 25v, 1%x2 . 4/3; 20+10, 450v,

X3, clip, /,8500 i ;

32+8, 350/425v, n)¢3.

?;?O/AZ]?V, 1%)(2 clip, &/-;
. C. y

3{‘ +250,
clip. 8/6; otoﬂash types. 1000m
1#)(4‘/1. 12/6 1,500mf, "275v, 2l4X412 19/6
1‘ cans, some with sleeves, all voltages
WKG. surve V where marked, all new stock.
guaranteed.
TELEVISION chassis, cadmium plated.
size  14X13X2Yin. comglete with 13 valve
holders (9-B9A Pax, 9A Cer, 2-B7G Cer.
1-Int. Oct. amph), 20 various tag strip cut
away for metal rect., line trans., etc,; 9/11
each, post pald.
hOblIT B)nd 11ear ttube 1dmoum:s to fit abave
chassls, 3/- pair post pa:
P.M. focus rings. wide angle tetrode tube,
fully adjustable 9/11, post
ANNING coils, wide ang e.

luas 19/6, post paid,
MAINS trans.; ;. 340- 220-0-220 340v

w1th mounting

220mA. 4v.
, dv, 6.5A Pri.

d
MAINS trans., 250-0-250v. 120m 6.3y, 2.5A
6.3v, Q6A, Pri. 0-110-125- 150 '205-225-245.
16/6 rost pmd

T.V.IF’s 34Mc/s, 2nd, 3rd, 4th, vision, cans
13/16x13/16>(2% slug tuned, set of three

6_post

¥aD10" BLBARANCE. LTID, 27, Tottenham
Court Rd., London, W.1. Tel. Museum 91[8815

AGSLIPS at low prices, fully guaranteed.
in Resolver No. 5 (AP 10861) 50v.
50¢/8, unused each in tin, 35/-. 2
large stocks of these and other types. —P.
Crawshay, 4. Pixmore Way, Letchworth.
Herts. Tel. 1851. [oo87

wF

NTED. EXCHANGE, ET
WANTED Marcom TF 144 osclllator
. O., Box 2345. [

ANTED, receivers A.P.R.4, alsc T.N.16, 17.

18, 19, etc. and any radio test gear.
LESLIE DIXON & Co., 214. Queenstown Rd

Battersea, S.W.8. Macaulay 2159, fo1
EESONA 104 electrical coil windin, machme
wanted; write, statmg age, condition and
price, etc.—Box 2968 [6077
ANTED valves, TV tubes, televisions.
adios. radiograms, tape recorders.—
Stan Wllletts 43, Spon Lane, West Bromwich.
Staffs. Tel. 2392. 15847
ANTED. HRO coils, Rxs, etc.. A.R.88s.
BS348s, S27s, etc.—Details to R.T. & 1
Service, 254, Grove Green Rd.. London. E.11.
Ley. 4986. 10163

also
6068

ANTED, B.C.610 Hallicrafters, E.T.4336
transmltters and spare parts for same;
best prlces —P, Radio, Beavor Lane, Ham-
mersmith, W.6. {0079

URGENTLY war}ted manuals or instruction |
. etc.

books, data, c.. on American or British
Army, Navy or Air Force radio and electrical
equipment.—Harris, 93, Wardour St., Sl
Gerrard 2504. [5877
AMMETER and Voltmeter Selector Switches,
or 6-wa¥ Rotary Switches, Samp,
230V; quantities of the above reguired by elec-
trical manufacturer; reply stating price and
full getails.—Box 2046. [6045
WANTED good quality communication RYS
tape recorders, test equipment, domestic
radios, record players, amplifiers, valves, com-
ponenfs etc., estb, 18 years.—Call, send or
‘phone Ger. 4638 Miller's Radm, 38&, Newport
Court, Leicester Sg., W.C.2 [6059

ANTED, signal genemtors types TF144G,
TF517F, TF762A, frequency meters type
BC221, TSl74, Tsl75. also receivers types
R1359 and R1294.—Send price and details to
Batfield Instruments, Ltd.. 175, Uxbrldge[R%'i

Hanwell, W.7. Tel, Ealmg 0779/9857
ALL U.S.A. V.H.F. test and communicatxon
equipment; TS174, TS175, TS47, B.C.221

treq. meters; recelvers 1294, 1359; Hallicrafters
8.27, S27CA, U.S.A,; APR4 and tuning units
'I'Nl'G 17, 18 and 19 RCA AR88D-LF, Halli-
crafters SX28; valves TOTA- 7078, 2K28, 2K39,
2K33, 2K41; fughest offers given by réturn.—
Ger. 8410 and 4447. Universal Electronics, 22,
Lisle St., Leicester Sq., London, W.C.2. [0228

VALVES WANTED
ALL types of valves Brmsh or American,
transmitting and receiving; keenest cash
What have you to offer?—write

prices paid.
9a, Diana Place, Euston
4485

or call Lowe Bros.,
Ww.l.

steel, |

POTENTIOMETERS

The word “Reliance’ is synony-
mous with the best potentio-
meter design and practice,
it also signifies a most com-
prehensive range embracing
wire-wound and composit-
ion types, Single, Ganged
and Tandem Units.
Characteristics include
linear, log, semi-log
and non-inductive.
etc. Fullest details
on request.

RELIANCE

RELIANCE MNFG., CO. {SOUTHWARK), LTD.,
SUTHERLAND ROAD. HIGHAM HILL, WALTHAMSTOW, € 17
Telephone : Larkswood 1245

HAND BUILT
A QUALITY

MAJOR
10-VALVE

RADIOGRAM
CHASSIS £34/0/0

The Fidelia range of ceal high fidelity equipment
includes three models giviag VHF/FM reception as
well ag the normal wavebands and superb gramo-
phone reprod our

and built throughout by ourselves and constructed
entirely of British made components. Briel details
of the three AM/FM models are:—

Fidelia Major AM/FM, 12 valves, separate amplifier,
tndependent base and treble controla ete. £44/-/-.
Fidelia de Luxe AM/FM, 11 valves, 7 watt triode
push-pull output, O/R tuning lnd\cator ete,,
£33/12/-. Fidelia standard AM/FM, 9 valve 5
watt triode output with all Fidelia features, £30/=/~.
Fidelia F.M, Tuner Unit, £14/3/~.

SPECIAL NOTE: AC/DC versions of all Fidelia
models can be built for those unfortunately having
a D.C. mains supply.
;% TFull details of ‘these and other

EE models willingly on request.
E 2 AMHURST ROAD.
TELESNCOMBEh CLIFFS,
r. Brighton,
ELEGIRO 2~ SUSSEX
Tel.: Peacehaven 3158
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GALPIN'S

ELECTRICAL STORES

408, HIGH STREET, LEWISHAM, S.E.I3.
Tel.: Lee Green 0309. Nr. Lewisham Hospital.

TERMS: CASH WITH ORDER
(No C.0.D.).

All Goods sent on 7 days’ approval against
ash

Notice: meg to increases in Frenght and Copper
Wire prices we have no alternative but to Increase
our prices accordingly; all prices quoted are
carriage paid unless otherwise stated.

MAINS TRANSFORMERS. Inpus 202
230 Volts OUTPUT 0/9/18 Volts at 3/4 amps,,
25/- each; another output 124/0/124 volts 2 amps.,
25/- each; another suitable for soil heating, garage

lighting, etc, 0/4/7% voles, 20/25 amps., 52/6
each; another 4 volts 20 amps. twice, 35/- each.
EX- GOVT ROTARY CONVERTORS

24 volts D.C. Input 50 volts 50 cycles, | phase
at 450 watts. OUTPUT (complete with Step Up
Transformer) from 50 volts to 230 volts, £I3/Il)/-
each or CONVERTOR only £9/10/- each
EX-NAVAL ROTARY CONVERTORS
110 volts D.C. Input, Output 230 volts 50 cycles
| phase 250 watts capable of 50 per cent. overioad,
in good condition, guaranteed weight approx.
110 Ib, £13/10/- each,

MAINS TRANSFORMERS all 200/250 volts
primaries (New) Heavy duty Output combination
of 0/6/12/18/24/30/36 volts 4/5 amps,, 38/6 each.
Ditto 6/8 amps., 51/6 each. Ditto 15 amps.
Output 75/- each. Another with combination of
0/6/12/18{24 volts 6/8 amps.,, 51/6 each, Ditto
10/12 amps., 58/6 each. Ditto 25/30 amps.

Output 85/~ each.

MEDIU SPOT WELDER TRANS.
FORMERS. Input 200/250 volts, OUTPUT
combination of 0/2/4/6/8/10/12 volts at 50/70 amps.
£5/7/6 each. Ditto 120/150 amps. Output.

£7/10/- each,
PRE-PAYMENT |/- SLOT METERS 200/

250 volts A.C. 10 amp. size only, 100 per cent,
overload set at 2d, per wunit (guaranteed
i2 months), £3/17/6 each. Ditto credit type

10 amps. only, 25/- each,

RECTIFIERS FOR CHARGERS 6 eor I2
volts Output 2 amps, 9/6 each, 4 amps., 22/é
each, 6 amps,, 36/- each. MAINS TRANS-

FORMERS to suit, 25/-, 30/- and 46/6 each
respectively.
EX.CANADIAN EX-GOVT. ROTARY

TRANSFORMERS for No. 9 receiver. Input
12 volts D.C. OUTPUTS 275 volts {10 M{ampss.
also another output of 500 volts 50 M/amp.;
completely smoothed, 30/- each.
AUTO WOUND Voltage changer TRANS-
FORMERS. Tapped 0/110/200{230/250 volts
200 watts, 48/6 each; 350 watts, 57/6 each; 500
watts, 76/6 each; |, 000 watts, £645/- each; I 500
watts, £8/5/- each 3 000 watts, EIéIOI-
EX-R.A.F. ROTARY TRANSFORMERS. In-
put 24/28 volts D.C., OUTPUT, 1,200 volts
70 Mjamps. 3 hour rating, 10/- each Ditto
18/24 volts D.C. Input 450 volts 50 M/amps.,
OQutput constant, 25/- each, These latter ones
can be used as motors off A.C. mains with a little
alteratio
LARGE RECTIFIERS output 50 volts | amp.
with an input of 70/75 volts A.C, 10/- each.
EX-R.AF. MORSE TAPPING KEYS, 5/-
each, SINGLE EARPHONE with carbon
microphone 40 ohms, 8/6 each.
ROTARY CONVERTORS. Input 24 volts
D.C. Output SO or 100 volts A.C. 500 cycles
hase at 300 watts, £8/10/- each,
DESK-TYPE TELEPHONES for office inter-
com, with numbered dials, 55/- each. Moving
coil VOLTMETERS Switchboard type, 6 inch
scale 0 :o 200 volts, 25/- each. Ditto 0 to 100 volts.
25/- each
E)/( GOVT E.H.T. TRANSFORMERS. Large
type. Two transformers in one case in Oil Input
230 volts OUTPUTS 4 or 5.5. K.V, at 30 M/amps.,
6.3 volts 2 amps., 4 volts 3 amps., 2 volts 2 amps.
These transformers can be used separately out of
the case, size dismantled approx. 3%in. x 3in. x
3in. and 54in. x 5in, x 44in., £4/5/- each.
Any TRANSFORMERS made to order within
7 days from date of order. Please ask for quote.
Numerous other items in stock. Please ask for

quotation.

ExTENSION P.M. SPEAKERS. 8in. 3 ohm
speech coil. Guaranteed. 10/9 each,

MAINS TRANSFORMERS 110/250 volt
input, 300/0/300 volt 70/8C M/A, 12 vols IA,

4 volt 2A. Useful for Wireless, Modet Trains,
Chargers, etc., or as an 80 watt Auto-Tran;(ormer

110j250 volts. - 1019 each. Guaranteed.
Clients in Eire & Northern Ireland, please ask
for quotation as to_carriage charges, he above

charges only apply to England.

CABINETS
LEWIS RADIO have the hest selection and
finest finish ~—See page 144. [o2
REPAIRS AND SERVICE
AINS transformers rewound,
formers to any specification,
MOTOR rewinds and complete overhauls; first-
glass wu!kmanship tully guaranteed
FM. EL RIC Co., Ltd.. Potters - Bldgs.,
Warser Gate Nottingham, Esf. 1917. Tel. 4[70898

new trans-

LOUDSPEAKERS repaired
Loudspeaker  Service,
Oxford.

ERVICE Sheets, radio, TV, 1934-1956,
hire, no lists s.a.e. reply.—O.D.B.
Ramshead Approach. Leeds, 14.

MAINS transformers, E.H.T.s, chokes, field
coils, etc., promptly and efﬂclentiy re-
wound or manufactured to any specification.
LADBROKE REWIND SERVICE, Ltd., 0a .

romptly.—Model
ﬁ] llmgdlgn Rd.,
15963

for

Harrow Rd., London, N.W.10. {0222
RANSFORMER rewind service mains,
E.H.T. transformers and chokes, prompt

delivery, range of replacement types ex-stock
or manufactured to your specification.
METROPOLITAN RADIQ SERVICE Co., 75.
Kilburn Lane, London, W.10. Ladbroke [202960
D C. BOULTON for repairs to any loud-
speaker, specialists on heavy and 5
types; cone assemblies, field coils. repair acces-

sories, pressure units, microphones; trans-
formers rewound and to specification; motor
rewinds.—Lumby St., Manchester Brad-
ford. Tel, 22838. {0171

AINTS, CELLULOSE. ETC.
PAINT spra ying handbook, 3/6 post free,
cellulose and synthetic pamt, and all spray-
ing requisites supplied; catalogues free.—Leo-
nard Brooks, Ltd., 53, Harold Wood, Rom[fa)rd
207

WORK WANTED
ELECTRONICS manufacturer, Watford dis-
trict, has facilities available for light
.assembly work.—Write Box 1798. [6002
OROIDAL. layer R.F. winding; wvalythene
moulding; metal work and machining- pro-
totype design and = manufacture; A1.D

approved capacity available——Bel Sound Pro-
ducts Co.. Marlborough Yard, Archway. Lon-
don. N.19. Arc. 5078. (o187

APACITY AVAILABLE
FACTORY Capacity avallable for the follow-
ing categorjes:
PLASTICS Injectlon Mou}dmg (3 o2).
ALUMINIUM Die-Casting
LIGHT Engineering.

ELECTRONIC & Electrical Assembly  Loca-
tlon Wiltshire.—Box 0077. (0114
CAPACI'I‘Y available for press tools and

plastics moulds.—Box 2311. 6081

CAPACITY exists for prototype models of
electronic and mechanical equipment:
highest quallty work, prompt delivery.—Walker
Bros., Box [5985

MISCELLANEQUS

AND III Convertors £4/12/6 trade, guar. 2 |.

years.—G. . Strange, N. Wraxsall, nr
Chippenham, Wilts, [5777

APE to disc, LP 22/-, 78 11/-: s.a.e. leafiet.
—Marsh, Little Place., Moss Delph Lane.
Aughton, Ormskirk, Lancs. [5705

RANSLATIONS; prompt service by experts;

any language; any sul Ject -—Tran-Cell Ser-
vices, Ltd., 2, Surxey St., Worthing, Sussexg.
chassis,

METALWORK, all types cabinets, S
racks, etc., to your own specification;
capacity available for small milling and cap-
stan work up to lin bar.
PHILPOTT'S METAL WORKS, Ltd. (G4Bl) —
Chapman St., Loughborough. [0208
YOUR own tape recording transferred to disc
78s or L.P.s. Write, call or 'phone Queens-
way Private Recording Studios. 123. Queenswav,
W.2. Tel. Bay. 4992. Studio Recordings. (6023

130A —M.E.A. pattern radiometal nickel
alloy laminations for sale under list
price, 750lb at 12/6 per lb.—The Electropro-
ducts Co., 230-254, Brand St., Glasgow, S[V%SIE

APE/DISC for connoisseurs, use Britaln's

oldest full-time transfer service; 40 min.
L.P. 3gns; special prof. gqual. tape, 25/- and
21/-.—Sound News Productions, 59, Bryanston
St,, W.1. Amb. 0091. (6034

E to disc recoxdmg, 48- hr service; L.P.

150 min.) 22/-, 78’s 11/-; s.a.e. leafiet.—
Comprehenslve Recordmg Service, A. D. Marsh,
Little Place, Moss Delph Lane, Aughton, Orms-
kirk, Lancs. Aug, 3102. [5980

BUILD your own TV and learn about its
operation, maintenance and servicing, quali-
fied engmeer/tutor available whilst you are
learning lding.—Free brochure from

E.M.I. Ins 1tutes, Devt WW58, London, W.4.
(Associated with H.M.V.) {0180

UPER-TONIC Sun Ray Lamps, Ulira Violet
Infra-Red combined. Superb Therapeutic
quality, controlled output, automatic exposure.
All mains, listed £7/10—Our price 80/-. S.a.e,
for {llustrated brochure, Dept. 22, Scientific
Products, Cleveleys, Lancs, [5770A

THE CONNOISSEUR’S CHOICE

15" C.8. 15W
AUDITORIUM
Mi.I £15. 15. 0 /
Mik.11 £18.0.0

The Audi-
torium has an hi.
extremely 5

level

response
from 20 cycles to
well above 5,000 cycles and is to be
preferred for true BASS reproduction in
muiti-speaker systems.

Write for full details of our range of
High Fidelity equipment, which
cludes GOODSELL ‘‘Golden Range,’’
Williamson & Ultralinear Amplifiers,
Tone Controls, AM/FM Tuners, Tape
equipment, the world-renowned
ORTOFON dynamic Pick-Up, with

in-

diamond or sapphire stylii; and the
WOOLLETT Transcription Gramophone
Turntable.

THE WILLIAMSON AMPLIFIER
WITH P.F.A. TONE CONTROL
£56
The ultimate
for sound reproduction

Mail orders only pending the opening
of our new showrooms.
Trade and Export enquiries invited.

JOHN LIONNET & CO.

DEPT. W, 62-63 @ Street, London, E,C.4
Tel : CiTy 7167
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“AUTOMAT”
THE 100% RELIABLE CHARGER

As supplied to the Ministries, Airlines, etc. Rec-
tifier stacks, best makes, with or without
Transformer, 1 Watt to 1 Kw, Complete Power
Units to order.

CAR HOME CHARGER
2 AMP,

This pew, robust, utterly
reliable 8 v./12 v. 2 amp.
charger with funnel ccoled
selenium rectifier, for A.C.
215/240 v., wt. 7lb.,
ammeter model 57/8, p.p.
2f-. glowing _indicator
model 59/-. Ditto but
¢ 3amp.,add 19/~ to above,
® Truck charger 6 v./12 v.
5 amp., £6/10/-.
FOOLPROOF CHARGER
. Reliable and jong
lasting a8 sold 13 years thru® W.W.—New No.2kr 12 v,
2 amp. rectifier, B0 watt impregnated trans., ballast
bulb for 6 v./12 v. charger, 28/6, p.p. 2/-. Handsome
steel case, 10/- extra. Ditto but ammeter model, add
11/-. No. 1 kit, 12 v. 3 a, Westalite rectifier, 63 watt
trans., ballast/indicator buib for 2 v., 6 v., 12 v. charger,
42/-, p.p. 2 -, special case louvred, punched, enam, grey,
12/6. No. 1A kit, 3 a,, rect, 65 watt trans,, ballast res.,
ammeter, for 2 v., 6 v., 12 v., 3 a., 51/-, case 12/6 extra,
p.p.2/

SELEN1UM RECTIFIERS, new stock, best makes, 40 mA.
h. wave,

to 10 amp.. 2 v. to 110 v.—Examples, 12 v. 2 a.
., 9-12/14v.3a.to 3.4 0. 15/-. p.

24/-, large finned 6 amp,, A
1 a., 13/6, 24 v. 1.5 a., 15

Rec

8-, 260-0- 260 80 mA. 1.

14/-, 140 v. 25 mA. h.w., b/-, p.p. 7d
19/-, 24 v., 0.5 2., 11/6.

CHAMPION PRODUCTS

43 UPLANDS WAY, LONDON, N.21
‘Phone : LAB 4457

#><~ENGRAVING-~

Electronic Equipment, Scales,
Indicators, etc. Send or phone
your requirements.

A.G. ENGRAVING

292 EARLSFIELD ROAD, S.W.18
Phone: BATtersea 9897

<>®<>4><><>§§§

Hoooooe
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Good Investmenits

Chart Recorders. By leading British makers.
Wall mounting in black enamelled case. 230 volt
A.C. synchronous motor, chart speed to speci-
fication. Tested and guaranteed. Variacs. Few
only. Type-CMH. 0-270 volits.

Wavemeters.- Type 1191, new surplus stock in
original transit cases, complete with Crystal
and Charts, also set of spare valves. T.E.149
Wavemeter with Crystal, charts, valves and
instruction booklet. New in transit case. 200 kefs.
to 30 Mc/s., accuracy 0.005%.

Precision Temperature Control Ovens, for
quartz crystalts. 230 v./I/50 c/s. Give stability
with suitable crystals of better than 2 parts in 2
million. Fitted thermostat and thermometer,
temp. adjustable 40/60 degrees C. As new and
guaranteed. £9/10/-.

Rotary Converters D.C./A.C. 24 volts D.C, to
230 v. A.C. 100 watts, 95/- or in metal cabinet
ficted Voltmeter regulator, on-off Switches and
fuses, £8/§0/-~. 110 v. D.C. to 230 v, A.C. 200
watts, £12/10/-. Starter, 45/-, Carriage and
Packing extra at cost.

Motor Alternators 28 volts D.C. input 145 volts
750 V.A. 3 ph. 400 cycles 24 volts 250 V.A. 400
cycles. Single Phase output. 24 volts D.C. input
115 volt 115 V.A. 400 cycles output. Write for
special leaflet.

Leslie Dixon & Co.

Dept. A, 214 Queenstown Road, London, S.W.8
Telephone ; MACaulay 2159

MISCELLANEOUS
COIL Wmdmg Machme Neville's.  Type
Montreal. Y had very little use. Per-
fect condition including electrical eguipment

and reel stand. Open to reasonable offer.—The
Medical Supply Association, Ltd., 53, Park
Royal Rd.. N.W.10. Elgar 4011. [0197

TA aerial assemblies for Channel 8 or 9 con-
sisting of director two driven elements
moulded insulator and mounting bracket; these
aerials are of American manufacture and repre-
sent amazing value; our price 10/- plus 2/6
postage and packing, special trade prices, high
grade, low loss, co-axial cable 1/- per yard.
postage and packing 1/6 per 12 yards extra.
WALTONS Wireless Stores, 48, Stafford St.,
Wolverhampton [0145

NOTICES
OURNEMOUTH EDUCATION COMMITTEE.

POURNEMOUTH Municipal College of Techno-
1 and Commerce.
PRINCIPAL: M. L. _Yates,
M.Sc.Tech 'h.D., M.I.Mech.E.
ELECTRONI(, Engineering.
THE requirements of the Electronic Engineer
are covered by the London Unijversity External
Se. (Engineering) Course. Three- and four-
ye for this examination are
provided at the College. There are 12 vacan-
cies for the September, 1956, entry. Early
application is desirable.——Full details and con-
ditions of entry may be obtained from the
Principal. [6058

OUNTY BOROUGH OF BOLTON—Education
Department.

BOLTON Technical College.
FULL-TIME Course in Electronic Engineering.
A THREE-YEAR full-time course in Electronic
Engineering is now available. Candidates
should be in the age range of 16 to 18, and
have taken, or be taking, General Certificate
courses at the Ordinarv level in Mathematics
or Physics, or equivalent courses in technical
institutions. Entry to the second year is open
to candidates of O.N.C. or G.C.E. Advanced
level standard.
THIS rapidly developing industry oﬂ‘ers new
and attractive openings to gqualified men
APPLICATION forms and particulars may bé
obtained from the Principal, Bolton Technical
College, Manchester Road, Bolton. Early
application for the course, which commences
in September, is desirable.
W. T. SELLEY,
CHIEF Educ'mon Officer,
Education Office:

Nelson Squale. Bolton. {6039

RITISH SOUND RECORDING ASSOCIA-
TION. Detalls of membership, open
the professional sound recording engineer and
all others interested in recording high quality
reproduction and other branches of audio
engineering, together with details of the Lon-
don lecture programme and the Manchester,
Portsmouth and Cardiff Centres, ma ob-
amed from the Hon. Membership cretary,
H. Houl te AM.IEE.,, 12, Strongbow Rd.,
Eltham S. [0031

SITU ATIO NS VAGANT
OUTH AUSTRALI

SQUTH Australian School of Mines & Indus-
tries, Adelaide.

APPLICATIONS are invited for the following
position in the Electrical Communications De-
partment of the South Australian School of

Mines & Industries:—

LECTURER.

SALARY range: £1,350/£1,550 Australian per
annum, according to guallfications.

DUTIES include conducting classes in elec-
trical communication engineering at B.Sc.

standard and assisting in the development of
laboratory courses.

APPLICANTS should hold a Untversitg degree
or equivalent qualification and preferably have
had some experience with television equipment.
PASSAGES to Australia will be paid and hous-
ing guaranteed.
SUPERANNUATION and sick

rply.

APPLICATIONS and requests for information
should be addressed to:—

GENT General & Trade Commissioner, South
Australia House, Marble Arch, W.1. [6048

ELEC’I'RONICS ENGINEER.

APPLICATIONS are invited from well-qualified
engineers experienced in low-power pulse work
for an interesting new application of this tech-
nique by .a well-established company operating
in Middlesex; previous design experience of
counting circuits, digital computors or tele-
vision is essermaf the position offers excellent
prospects to the ught man in an exwanding
organisation and under pleasant conditions.—
Applications which will be treated in the strict-
est confidence should contain full details of ex-
perience and qualifications. to Box 2353. (6084

RANSFORMER Development and Design.

GOOD practical man required, exFenenced in
small commercial radio and T/V ;;es,

qualifications not essential. This 8 per-

manent and progressive opening.—Please reply

in writing to:

READING WINDINGS, Ltd., 169, Basingstoke

Rd., Reading, Berks. (6050

HIEF engineer, T.V. broadcast, reguires
change, wide industrial and broadcasi ex-
perience, top engineering level, highest engin-
ignng and management qualifications. —[—oggus(

leave benefits

M.A.(Com.),

RXS8.112/114 (TR1987), with 3/EF91, 2/EL91, 5 gang
tuner, new, 37/8. Lcss valves, 7/68. B29 Rxs, 1-560 kefs.,
new; with valves, mains driven, £7/10/- (carr. 10/-).
MOTORS Gram., 280 v. Tnduction, 78 r.p.m. with
‘governor (Gamrd), 30/- (post 2/9); SYN(!H 230 v.
geared to 1 r.p.m. final, new, 22/8; Synoch. 100 v,
3,000 r.p.m. 10VA., 10/-. SPEAKERS 12in. Goodmans
new,  £6/10/-. DICATORS, type 6L, new,
45/ (car. 7/6). PP51/APQ9. New, with 4/5R4GY,
2/4 mfd. 1kV. and 2/1 mfd., 1 5kV. Oil-filled

etc.,, B0/~ (carr. 7/6) Switches, wafer,
w., 5 bank, 1/6. TRANSFORMERS, new,
230 v. 50 c. Sec., 66, 69, 72, 155, 163, 175 v.
HW 0.5 A: (additive to 221 247 v.), 15/- (carr. 2/9).
US A. BOXES, -diecast alum., biack crackle, with relay

conds.,
1P,

3 SVPPRESSORS radio interference, ex:A.M.
5/6 (post 2/-). VIBRAPACKS, U.8.A. Jeftereon-Trave
12 v., 16/6, Mallory, 18/6 (post 2/9 each).
istab close tol., prel. values, 10/- doz.
120 to ]00K 3. 20w 10/- doz.; 150 100 w., 1500 2b w.,
10k, 120 w., 15 k., 56 w., 1/6 each. BRAND NEW UNITS.
TYPES R.F, 26 or 27, 27/8 (postage 2/6); RF24, RF23,
soiled, 10/6. I.F. AMPLIFIER 178, 13 Mc/s, with valves,
15/6 (postage 2/3). AERIAL RELAYS (co-axial) c/o
12/24 v., 7/6, DYNAMOTORS, D.C., 6 v. input, 250 v.
80 mA, autput 10/6. Filters for theee, 2/6. EDDY-
STONE 12 v. to 190 v. 75 mA., cased, 15/~ (post 3/-).
11 v. to 300 v. 200 mA., cased, 13/6 (carr 8/6). CLOCK-
WORK Conta.ctors, 2 xmpnlses per sec., 8/6. B.A.
type, emall, 9/6. = R1355, new improved type, 37/6
(carr., 7/6) R1382A, 100{150 Me/s., 13 valves, used, good
condition (damaged meters), £4 (carr. 10/-). TBROAT
MICS., U.8.A,, new, 2/8. BENDIX RA-10, 4 wavebands,
8 valves. New, £3/10/-, (carr. 10/-). METAL RECTIFIERS:
600 v. 30 mA., §/-. 500 v.500 mA., 10/6. 1,000 v. 30mA.,
7/6. R1355 IF Strips only, complete, new, with valves,
25/-; iess valves, 12/8 (post 2/6). POWER UNIT 301.
Tnput 200/260 v. A.C. Outputs, 250 v. 80 mA., D.C.
8.3v.3a.A.C.and 24 v.1a. D.C. New, 40/-(post2/9)
Auto-transformers, 110/220 v., 450 w., brand new, 90/-.
XTALS. Octal, 6.2 m/cs. and 8 mjcs., each 5/-. Toggle
switches, new, metal DPST, 2/-. Wn(er Switches, 1 pole
11 way, 2 bank, 3/6; 6 p.. 2 w., 4 b.; 2 p,, 8 w., 2 b.;
1p, 6w 5b., 2/6; 4p, 2w, 11, 1/3. CHOKES.
H 0 mA., screened 7/6; 10 H. 200 mA.,
816. 5 H 200 mA., 5/8. Eddystone Receivers, P40,
30/-; Power Pack 30/- (post each 3/-).
308 CLOSED FIRST WEEK AUGUST.
List and enquiries. 8.A.E. please! Terms: C.W.O.
Postage extra. Immediate despatch.
Callers and Post, W. A. BENSON (WW), 3(8 Rathbone
Road, Liverpool, 13. 8TO 1604. Callers, SUPERADIO
(W'chapel) LTD., 116 Whitechapel, Liverpoo! 1. ROY 1130

CHEAPER IN
SMALL COILs
in length, unless requested shorter.

CABLE

All cofls 20-49 yds.

All prices per 100yd. lot, less supplied add 5%. Full 100 yd.
coils are available add 5% to any price. 3/029. 7j029
TWIN FLAT 1/044 3/029 m‘} W/E
Plastic g?’/- 88/6 153/6
Rubber .. - 88/6 150/-
FLUORES Comp.with choke and starier less tube

Batlens 5ft. square shape, 47/6. Hexagon, 49/6.
4ft. square shape 3’7[8 Hexngon 39/8.

Condensers extra. 5it.. 9/6; 4ft. Bend for fuil fiuo.
‘.l-]g control gear and cable lists. Part carriage on small
orders

BRIDISCO (W). 501 GREEN LANES, LONDON, N.8.

Neowoooorsroosroooos

|
|

Ligh:welght High Resistance (4,000
ohms). Complete with cord.
17/6

Ideal for CRYSTAL SETS
The *TYANA'® Standard Soldering Iron

—m@

@ Adjustable Bit.
@ Weight approx. 4 oz.
@ Heating Time 3 min.
@ 40 Watt economy Con-
sumption.
@ Standard Voltage Ranges.
16/9
Elements and Bits always
available.
KENROY LIMITED
152/287 UPPER ST., ISLINGTON.
LONDON,
Telephone: CANonbury 4905-4663
L B e o o o ol o o o o oF o o g

Replacement

I
g
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SITUATIONS VACANT
ONDON COUNTY COUNCIL.
EVERYTHING FOR| o0 mecimscas, corsros, smiemer
two Research Assistants (a) Chemistry or
Biology; (b) Telecommunications or Physics:

THE SERIOUS
CONSTRUCTOR

TRANSFORMERS OF EVERY
DESCRIPTION. CHASSIS.
SWITCHES TO SPECIFICATIONS
;‘;lNS TRANSFORMER OFFER

Universal mounting. Standard Primary.
Output : 250-0-250 volts at 60 m/A. 6-3
volts at ‘6 amps. 6-3 volta at 2 amps.

Offered at the special price of
(Add 3/- p[p.).

15/-

STEEL METER CASES WITH ALUMINIUM PANEL,
SLOPING FRONT

4in, % 4in. % 4in.
5in. % 5in. X 8in. .
6in. x 61n. x 12in.
SMALL STEEL TEST METER CASES WITH ALU-
MINIUM PANEL

din X 4in. x 24inc ...

6ln.x 4in. x 3in.
8ln.x 6ln. x 3in. .
11)’in.x6in.x2lin. 00000

STANDARD STEEL CASES WITH ALUMINIUM
PANEL

10in. x 7in. x 7in. 22/6
12in. x 7in. % 7in. 28/—
14in. X 7in. X 7in. 32/6
14in. x 8in. x 8in. 41/6

18 $.W.G. ALUMINIUM CHASSIS
8in. % 6in. x 2}in. 7/6 14n. x 5in. x 2}in.
10in. x 6in. x 2{in. 8/3 14in. x 8in. x 2}in. 10/8
12in. x 6n. x 2in. 8/6 14in. x 10in. x 2iin. 11/~
12in. x 8in. x 2iin. 9/6 17in. x 10in. x 2}in. 12/8
18 S.W.G. STEEL CBASSIS

H4in, x8in. X 2}in. 9/8 17in. X 10in. x 2in. 11/3
14in. x 10in. x 2}{n. 10/3 17in.x 10in. x 3in. 12/6

FULLY DRILLED CHASSIS FOR WILLIAMSON
AMPLIFIER ... 278

16in. x 9in. x 8in. 4§/~
16in, x 11in. X 8in. 51/6
19in. x 11in. x 10in. 58/-

G.E.C.
CHASSIS ......... or e 0 o 21/-

G.E.C. OSRAM 912 FRONT PANEL............ 14/8
f¢PANL " CRACKLE PAINT, BLACK. per tin.. 3/~

CROSS-OVER INDUCTANCES
Special offer—4 m/H Pot Core, Litz wound
Cross-Over Inductances. Made by well- 15 ,_
known manufacturer. g

(4dd 1/- plp). Per pair
0-30 M.A: METER ........ veamiaeees ceee. 78
813 VALVE BASES (New) .................... 10/-

40 H. 50 mA. WODEN OHOKES ....

2K COLVERN 15-WATT PRECISION POTEN-
TIOMETERS . ............... St oo o s e

PEN46. New and Boxed .......... 8/6

HVR2A. Newand Boxed .................... 8/6

LORENTZ TWEETERS
Amazingly efficient moving-coilunit which
ia ustrelnely eagy to add to existing speaker 39 ,6
systems.
STOCKISTS FOR LEADING MAKES OF
Tape * M h * Valves - Comp of
ail types - Gramo Motors, Hi+-Fi and Test Equipment. etc.

Well-organised mail-order and export
service available to all parts of the world.

@ Packing & Postage extra.

@ Shop Hours—9 a.m. to 6 p.m. (I p.m.
Thursdays).

@ Few minutes from Marble Arch.

TELE-RADIO
(1943) LTD.,

189, EDGWARE RD. W.2
. (Our only Address)
Phone : PADdington $455-6

should hold suitable degree or equivalent quali-
fications: must undertake small amount of in-
structional work; the appointments are for two
or exceptionally three years, with an allow-

ance of £350 per annum (at present under
review): application forms from Princigal at
Callege, Knight’s Hill, E.27, returnable as

soon as possible. (1119) [6095
WIRELESS operator mechanics required by

FALKLAND Islands Dependencies Survey for
service at isolated British bases in Antarctic.
Must be able transmit and receive morse at 20
words a minute (plain language or codez and
‘be capable elementary maintenance wireless
transmitting and receiving equipment. Salary
according age in scale £330 rising to £420 a
year with all found, including clothing and
canteen stores. Keen young men between 20
and required, preferably 'single,

education and high physical standard with
genuine interest in polar research and travel,
willing to spend 30 months under conditions
testing character and resource.—Write to the
Crown Agents, 4, Millbank, London, S.W.1.
State age, name in block letters, full qualifica--
tions and experience, and quote MZC/4}28%

W.F
APPLICATIONS are invited for pensionable
posts

b as
EXAMINERS in the
FFICE

PATENT O
TO_ undertake the official scientific technlcal
legal work in connectlon with Patent
Applications  There is a small number of
similar posts in the Ministry of Supply. Re-
cruitment is by competitive interview; the
Selection Board will sit at frequent intcrvals,
CANDIDATES must be between 21 and 28
years of age during 1956 (up to 31 for per-
manent membsrs of the Experimental Officer
Class) and have first- or second-class honours
degree in physics, chemistry, mechanical
electrical engineerfng, or mathematics. Can-
didates taking their degrees in 1956 may a;@ply
before the result of their degree examination
is known,
EMOLUMENTS in London. including Extra
Duty Allowance for 45%-hour week on the
scale £582 to £1,414 (men). Starting salary
assessed according to periods of National Ser-
vice and post-graduate experience, rising after
2 years’ service to £751 (men) at age 24
or over. After 5 years’ Patent Office service
(3 or 4 years in exceptional cases) advance
in scale to £1,099 (men). Good prospects of
romotion to Senior Examiner £1,414 to £1,800
men) with later opportunities of promotion
to Principal Examiner and to some stili higher
posts. Women’s salaries above £582 some-
what lower than men’s but subject to annual
upward adjustment under Equal Pay Scheme.
Pa¥’ and conditions of service are under review.
APPLICATION forms and further information
from the Civil Service Commission, Scientific
Branch, 30, Old Burlington Street, London,
w.1, quoting number S 128/56. {6052

WII}EL]E}SS Station Superintendent required
or the

POSTS and_ Telecoma:unications Department,
Gold - Coast Local Civil Service, for t(wo tours
of 18 to 24 months in the first instance. Con-
solidated salary scale £990 rising to £1,230 a

year. Gratuity at the rate of £100/£150 a
year. Outfit allowance £60. Liberal leave on
full salary. Free passages. Candidates should

preferably have served an apprenticeship in
electrical or radio engineering and have had
five years’ subsequent experience in the manu-
facture, installation or maintenance of radio
equipment. Candidates also eligible for con-
sideration with at least eight years’ engineering
experience including a minimum of five years
spent on above duties. Experience in two or
more of following flelds desirable; V.H.F. mobile
and fixed link systems; H.F. communication
system: frequency shift keying and teleprinter
mafntenance; V.H.F, and H.F. Cathode-
1ay direction finding; manufacture of light
engineering })rojects: diescl engine generation;
C. & G. Final Cert. in Telecommunications
(Radio) an advantage.—Write to Crown Agents.
4, Millbank, London, S.W.1, te age, name
in block letters. full qualifications and experi-
ence. and quote M2Q/29100/WF, {6091

COUNTHORPE HOSPITAL MANAGEMENT
COMMITTEE.
LINCOLNSHIRE Radiotherapy (50

s) .
PHYSICS Laboratory Technician. Duties con-
cerned with application of physics to medical
Ftoblems,_ maintenance and service of _elec-
rical egulpmem including high voltage X-ray
sets and electronic equipment used in radio-
active isotope work. Educational qualificatlons
Inter B.Sc., ONC (Elec. Eng.) or equivalent.
but practical experience considered in lieu o
other gqualifications, Salary scale £485X £15
3) X £2! hours 35 weekly, holidays
weeks.—A%})Ilcatlon form from Group Secre-
tary, War emorial Hospital, Scunthorp[%.om
ETROPOLITAN Ear, Nose and_ Throat
Hos%léal at St., Mary Abbots Hospital,
Marloes ., Kensington, 8.
HEARING atd technician required. National
salary scales and conditions. -
APPLICATIONS, giving full
Hospital Secretary (WW66)

Centre

particulnfs, to
immediately,
[6063

Three-in-one

AM/FM RADIOGRAM CHASSIS

MODEL AF 105—£37

[{AM and FM Tuners and High Fidelity
Ampfifier on one compact chassis

® FM, Long, Medium and two Short
Wavebands

@ Sensitivity on FM better than 10 micro-
volts with freedom from drift

@ Exceptional Selectivity for Continental
reception on the AM bands

@ 10 watt push-pull amplifier

@ Distortion: Less than 0.5% at 8 watts

[ J f’rg%ucncy Range: 15-35,000 c.p.s. +

@ Independent and continuously variable
Bass and Treble Controls with Visual
setting indicators

MODEL FC 48—£25.2.0.

For those who do not require the FM
band but wish to maintain the quality of
gramophone reproduction and AM recep-
tion, the FC48 can be recommended. %t
has substantially the same Amplifier and
AM circuit specification as the 105.

The MISSING LINK—PABO-1
| TAPE PRE-AMP AND ERASE UNIT

with built-In Recording Level Indicator and
Monitoring facilities.

PABO-1 provides the essential link up to
the Tape Deck when used with a Eigh
fidelity Amplifier. '

We shall be glad to give you.a demonstration
of these and other models in our range
at our Warlters Road showrooms (open
9-6 p.m. Weekdays and Saturday). If
you are unable to visit us please write
for descriptive literature mentioning
WIRELESS WORLD.
HIRE PURCHASE facilities are available,
GUARANTEE: All our models are sold
under full and unconditional money back
guarantee of satisfaction.
FREE TRIAL IN YOUR OWN HOME.
Your money will be returned if for any
reason you are not satisfied after 7 days’ trial.
WIRELESS &

-ARMSTRONG TELEVISion GO. LTD.
Warlters Road, London, N.7.
Telephone : NORth 3213
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OPPORTUNITIES
IN RADIO

‘ENGINEERING
OPPORTUNITIES'’
reveals how you can
become technically quali-
fied at home for a highly
paid key-appointment in
the vast Radio and Tele-
vision Industry. In 144
pages of intensely inter-
esting matter, it includes
full details of our up-to-
the-minute home study
courses in all branches of
TELEVISION and
RADIO, A.M. Brit.
I.LR.E, City &
Guilds, Special Tele-
vision, Servicing, Sound
¥ Film Projection, Short
Wave, High Frequency and
General Wireless Courses.

We definitely Guarantee

“NO PASS—NO FEE”

If you're earning less than £16 a week this
enlightening book is for you. Write for your
copy today. It will be sent FREE and
without obligation.

BRITISH INSTITUTE OF
ENGINEERING TECHNOLOGY Bl

S

2

EERING OPRPORTUNITEE

388b COLLEGE HOUSE,
28-31, WRIGHT'S LANE.
LONDON, W.8,

COMMUNICATIONS EQUIPMENT
WIRELESS SET 18 Mk. III. Frequeney 2-8 Mcfa., and
235 Mefs. Antenna output 8 watt. Bystems A.1, A.2,
A.3. Power source 12 v. battery with operating equip-
ment for mobile or ground use.

AMPLIFIER R.F. No. 2. For use with Wireless Set
No. 19 Mk. ITI. Boosts antenna output to 30 watts.
WIRELESS SET X32D. Frequency 2-8 Mc/s. in two
ewitehed bands. O.W. and irequency modulated and
amplitude modulated R.T. Remote control facilities.
Mobile or fixed station use. Power source 12. v D.C.
WIRELESS SET 62 Mk. II. Frequency range 1.6-
10 Mcfs in two switched bands. Crystal controlled.
For mobile use. Bystems A.l, A.2, A.3——with operating
uipment. Power source i2'v. Do,
CBYSTAL CALIBRATOR No. 10 for use with Wireless

WALKIE-TALKIE TYPE 58 (CANADIAN). Frequency

range 6-9 Mcfs. Complete with accessories.

HANDY TALKIE SCR536. Frequency range 3.5-6

Me/s. Complete with spare coil:

TCS TRANSMITTER/RECEIVER STATIONB complete.

Frequency range 1,500 kefs-12,000 kefs. Output 10

watts phone, 25 wntts C.W. All operating equipment

Including Remote Controt with loud-speaker and cholce

of Dynamotor 8upply (12 v., 24 v., or 115 w.).

AIRCRAFT RADIO COMPASSES. Installation Type

BCR269G. Fregueney coverage 200 Kefs.-1,730 Kefs.

in three switched bands. Superhet communications

receiver with compass circult elements. Remote con-

trol facilitles and motor driven aerial loop complete

with all operating accessories.

AIRBORNE VHF EQUIPMENT, ARC-1 multi-channel
ecefver 100-156 Mc/s. ARC-3

10 channel transmitter/receiver camplete 100-156 Mefs.

TELEGRAPH AND TELEPHONE EQUIPMENT.

Filter, line and directional.

High Speed Morse Telegraph Transmitters.

Telegraph Tape Printers.

Termina! Units Apparatus VF Speech 4 Duplex.

Apparatus VF Bpeech + Simplex.

A two-tone Tel

Carrier Terminals 1 + 1.
Field Telephone Sets typea D. F, H and L.
8witchboards, universal call, 6-line and 10-line.

Priees and further details on request.

Bpare parts and associated equipment.
Transmitting valves types 803, 805, 832.
Magslips Hunter 3in. used at 88 each.
Morse Keys, totally enclosed Air Ministry type, at 1/6

each.
Aserial winches, Air Miniatry type 5, at 2/6 each.
Flexible Drives 7ft. 6in. long.

F.T. 243 Crystals, frequencies between 3,000 Kc/s. and
6,000 Ke/a., at 10/~ each.

R. GILFILLAN & CO. LTD,,
7, HIGH ST., WORTHING, SUSSEX
Tel. Worthing 8718 and 30181
Cables *GIL WORTHING’ Codes BENTLEY'S 2nd

SITUATIONS VACANT

\‘ENIOR Development Engineers (Electrical
and Mechanical).

QUALIFIED engineers with experience on Re-

lays Solenoids, Rotaries, Printed Circuit Con-

necters, e etc., required in a factory in
East Anglia, engaged in manufacturing elec-
trical compon nts.

is exceptional for anyone with
initiative able to accept respon-

salag and excellent prospects.

APPLICATI NS in writing in strictest con-
fidence, stating age, qualifications and salary
required to Box 2 [6096

IERRA LEONE Government Post.s and Tele-
graphs Department require:

SIGNALS Staff for two tours of 18-24 months
each either (a) with prospect of Eensionable
emplo: ment or (b) on temporary terms with
gratuity at rate £100-£150 a year. Salary
scales (lncluding Expatriation Pay) as indi-
cated. Commencing salary according to quali-
fications and experience. Outfit allowance £60.
Free passages for officer and wife. Free pas-
sages for two children under age 19 or grant
up to £150 annually for maintenance in U.K.
Liberal leave on full salary. Candidates should
be experienced M.F., H.F.,, VH.F,, V.H.F./D.F.

and& anctlla{y equi ment Preference  for
SIGNALS Otﬁcer (Aeradl (MZC 41718/ WF).
Salary scale under te 272 rising to

£1,442 a year or fb) £1 rislng to £1,558 a
year. ates should possess P.M.G. 1st
Class Cert or equlv. and should be able to
control staff and organize traffic schedules.

SS ‘STANT Signals Officer (Aeradio) (MzCé

19/WF). Salary scale under terms (a)

rismg to £1, ear or (b) £859 rising to
£1,359 a ear andidates should possess
.G Cert. or equiv.

WRITE to the Crown Agents, 4, Millbank,
London, S.W.l. State age, name in block
letters, full qualificattons and experience and
quote the reference number shown against the
post applled for. [6060

ENTRAL FLECTRICITY AUTHORITY,
SOUTHERN DIVISION
FOURTH Assistant Engineérs (Telecommunica-
tions) Technical Deparfment.
APPLICATIONS are invited for the above
appointments for which vacancxes exist in the
Swindon and Reading are
DUTIES will include the lnstallatinn and main-
tenance of automatic telephone-type equipment
including applications in telephony, supenlsory
and remote control systems. Knowledge of V
line si anmg techmc}_\lle and an acquamtance
with electr. or F. radio would be an
advantage,
TECHNICAL qualification to graduate standard
of an appropriate Institution is desirable.
THE salary for these superannuable posxtions is
in accordance with the N.J.B. agreement AX
0){25 Grade 5 (£735-£300) or Grade 6 (£600-

£8!

APPLICATION forms, obtainable from P. D.
Oliver, Divisional Secretary Central Electncity
House, 111. High Street Portsmouth, should be
returned by 11th July, 1956. [6092

TV/RADIO service engineer, fully experienced,
drlver, pleasant Midland spa town.—
Box 23 (6069

TECHNXCAL Writer,

N for Glasgow area,
required by large

precision instrument

company.

APPLICANTS should be familiar with indus-
trial instruments, although those with other
electronic and electro-mechanical experience
will be considered, and able to write technical
service literature. The position can be progres-
sive for the right man and the initial salary
would be commensurate with experience.
APPLICATIONS, which can be made in the
strictest conﬂdence, should give full particu-
lars of experience, age and salary required, and
be addressed to Box 1856 tsom

A LABORATQORY Assistant is required by
progressive firm engaged in the manufac-
ture of transformer cores.

APPLICANTS should be familiar with the use
of electrical measuring instruments, and should
have a good grounding in electromagnetics.
Salary in" accordance with qualifications and
experience.

APPLY to the Chief Electrical Engineer, Telcon-
Magnetic Cores. Ltd., The Industrial Estate
Chapethall,” Lanarkshire, Scotland. t6004

IRST-CLASS TV en

ineer required to take
charge of new warks

0{51 must have Murphy
and Bush experience; at avallable; state
remuneration required.

e
MODERN RADIO (CHELTFNHAM) Ltd., 31,
Clarence St., Cheltenh! |' 070
YNATRON RADIO, Ltd, require for their
new and well- -appointed development
laboratories at Furze Platt, Maidenhead, the
tollowlng technical staff;—
(1) SENIOR Radio Receiver Development En-
gmeel with first-class qualifications and con-
siderable experience in the design of advanced
AM/FM receivers.
(2) SENIOR Development Engineer for nu-
cleonic and electronic group.
EXCELLENT prospects and working conditions.
—Apply Personnel Manager, Ray Lea Rd.,
Maidenhead, Berks. [6065
NGINEER with wide experience of tape re-
cording techmques required by well-known
electronies co! ~—Please write, glvlng brief
d&t;glls of qualiﬂca fons and experience, o Box

WAFER SWITCHES
TO SPECIFICATION

One or more A.B. Type “H >’
wafer switches to any desired
contact specification.

Werite for design chart and new
comprehensive price list.

SWITCHES FOR 912-PLUS

SI (14061/B1 .
52 £I4062;BI; E LT
S4 (SS/556/I; e el 116
S5 (55/556/2 10/

Truvox Amplifier Switch Type
12119/B3 : 14/6d.

SPECIALIST SWITCHES

23 RADNOR MEWS * LONDON W.2
AMBassador 2308

Enquiries by post or phone only

RECORD PLAYERS !
AMPLIFIED PLAYERS'
GRAM MOTORS!
AUTOCHANGERS!
CABINETS!

Many to be cleared at less
than haif price.

3-speed Gram Motors by
_well-known manufacturer.
¢ 100/125, 200/250 AC mains.

334, 45, 78 r.p.m. and
neutral by selector switch.
7 guinea value!
Our price £3/10/-.
3-speed Record Players, fitted Acos turn-over
HGP 59 pick-ups, with twin sapphire styli.
Rexine case with lid, fitted clasps and handle.
Worth 10 gns.! Our price £7/15/6.
Carrfage, Packing & Insurance 5/6.

Send stamp for complete bargain lists.

RONALD WILSON & CO.

12 Bridge Street, Worcester.

Type
B7

The type B7 unit is mounted in the standard B7G
valve envelope and is hermetically sealed and
fully evacuated.

Available for the frequency ranges from 100 kefs

to 500 kcfs. and from 3 Mcfs. to 16 Mcfs. Gold

electrodes applied by cathodic sputtering give

permanence of calibration. Normal adjustment

accuracy 0.019% Max. adjustment accuracy 0.003%,.
Early delivery can be given of some frequen-
cies, and we will be pleased to quote for
your specific requirements.

THE QUARTZ CRYSTAL Co. Ltd.
63-71, Kingston Road,
NEW MALDEN, SURREY
Telephone: Cables, etc.,
MALden 0334 QUARTZCO NEW MALDEN
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DEPENDABLE
RADIO SUPPLIES

122 TOTTENHAM STREET, W.I
TEL.: LANGHAM 7391}7392
I minute Goodge St. Station

LARGE QUANITITY OF METALPACK

CONDENSERS FOR SUPER TROPICAL
USE, AT MUCH BELOW COST.

Type Type
Values Number Values Number
0.1 CP45N 0.5 CP91S
0.25 CP48N 0.02 CP45U
0.5 CP47N 0.001 CP49W
1.0 CP9IN 0.002 CP49W
0.05 CP45S 0.005 CP45W
0.1 CP46S 0.0l CP45W
0.25 CP47S 0.1 CP47W

BRAND NEW TAPE RECORDER MOTOR
AT HALF MANUFACTURER’S COST
Single phase
motors suitabie
for tape record-
ers, radiograms,
workshops, etc.,

etc. Has many
uses. Reversible
200-230 v. 5in.

oz. torque. 1,400
r.p.m. Capacitor
start. Weight 47
Ib. Length over-
all Sin,, spindle
both ends. 2in.
x £in., #in. x fin.
capacitor, 55/-.

ROTARY CONVERTORS

Price, inc. P.P. and

Delivery Ex Stock. Quotations on apphication-

H.T.31
Input 11.5 v.
Outpur 250
v. at 125mA.

Input 11.5 v.
Output 490

H.T.32

v. at 65mA.

JHT 101150 in out 365 v.-310 v., 30 mA. |

Fully tropicalised if required.

TANNOGY
LouUD

HAILERS
EX-GOV.

Impedance 74Q
Handling cap. 8 watts
price 29/6, post 3/-.

POST OFFICE RELAYS
Type 3,000, 100 ohm coil. 3 makes L. Duty
contacts, 10/6. 175 ohm coil. 4 makes and 4
breaks, medium heavy contacts, 12/6. Both
brand new. P.P. |/- each.

HEAVY DUTY SLIDING
RESISTORS

250 watts at 25 amps,
Resistance 0.4 ohms.
Suitable for charging
board, etc.

Both brand new. Price 12/6. Post 3/-.

Quuantity and Export Enquiries Invited.
Callers also welcome

Open Monday to Friday 9.30-5.30. Sat. 9.30-I.

TERMS—CASH WITH ORDER AND C.0.D.
DEPENDABLE—ALWAYS DEPENDABLE,

1! ohm at 125 watts
12 am ps.

SITUATIONS VAGANT
SENIOR Deslgn Engineers.

REQUIRED for work on Television and allled
equipment; good ckground this fleld
essential; %ood salary offered to suitable men.—
Apply: Pilot Radio, Ltd., Park Royal Rd.,
N.W.10. [6097

INSTRUMENT Mechanics are required by the
Industrial Group of the United Kingdom
Atomic Energy Authority at windscale Works,
Sellafield, Cumberland.

DUTIES cover maintenance of instrumentation
in reactors and chemical plants, also a wide
range of specialized electronic equipment.
CANDIDATES must be experienced in indus-
trial instrumentation or electronics either
through apprenticeship or equivalent quali-
fication.

TRAINING in maintenance of specialized
instruments will be provided as necessary.

TE of pay for a 44-hour week is 189/-.
A Job Grading Scheme operates. The work
is divided into three grades (A, B and C)
and additional lead rates of 42/-, 30/- and
12/~ respectively are paid.
MARRIED applicants, living outside the daily
travel distance of the works, will be given
consideration for housing within a reasonable
period after recruitment.

APPLICATIONS, giving details of apprentice-
ship, training (including Forces training),
qualifications and ‘experience, to Senior Labour
Manager, Windscale Works, Sellafield, Cum-
berland. [6044

SENIOR and Junior Electrical and Mechanical
Draughtsmen required for the Electronics
drawing office at the Rugby Works of the
B.T.H. Co., Ltd. apply in writing to:—
CHIEF Draughtsman, Electronics Drawing
British Thomson-Houston - -
Rugby, giving details of age, experience, etfcf';sll

RAUGHTSMAN required for Electronics
Division of Scientific Instrument Company,
work involves preparation of chassis layouts,
associated metal work, circuit diagrams, etc.—
Apply to Box 2354. 1608

ADIO and TV receiver development en-
gineer, graduate I.E.E., Brit. IL.R.E, or
equivalent, age 25-35, required for laboratory in
North-West London area; salary £800-£1,000
according to ability.—Box 2356. [6083

CHIEF engineer (£1,500-£1,700 p.a.) required
\ by an expanding instrument manufactur-
ing company for the development of aircraft
and industrial measurement and control equiF-
ment (electronic, pneumatic and mechanical).
ALSO required are well qualified senior develq?-
ment engineers (£850-£1,200 p.a.)—one with
experience of fluid flow, and senior draughts-
men (£14-£17 per week); housing assistance
1f required; ension scheme; pleasant town
near coast and country; our own staff is aware
of this vacancy.

SEND details of training and career (including
present salary and employer) in confidence to
Baox 2050. [6054

ENGINEER required for development work on
polystyrene film capacitors; position offers
considerable scope for man with general
experience in the capacitor industry particularly
on the production side; own staff advised.—
Write Box 2382, [6093

MCMICHAEL RADIO. Ltd., Slough, Bucks,
have vacancies from time to time for
electronic engineers to be engaged on Govein-
ment projects; those wishing to be considered
are invited to write fully to the Chief Engineer,
Equipment Division, [0198

A.B. METAL PRODUCTS, Ltd., require addi-
tional technical representatives, applicants
must have previous experience in contacting
leading manufacturers of radio, television and
electronic equipment.—Apply Sales Manager, 17,
Stratton St., London, W.1. [6057

EXPER_IENCED radio testers and inspectors
required for production of communication
and radio apparatus, also instrument makers
wirers and assemblers, for factory test appara-
tus,—Apply Personnel Manager, E. K. Cole,
Ltd.. Ekco Works, Malmesbury, Wilts. [0238

SENIOR television development engineer with
administrative experience required, capable
of carrying out development projects with
minimum supervision up to production stage;
Kingston area.—Write, giving full personal
details, stating salary required, Chief Engineer.
Box 5942. (o123

WIRELESS technicians; salaries in range
| _£511 (at age 25) rising to £641; oppor-
| tunities of establishment and promotion; good
knowledge V.H.F. essential; ability to drive an
asset; write or call. —Director of Communica-
tions, Home Office, Whitehall, S.'W.1 (Whi.
8100 Ext. 268). [6073

JUNIOR Technical Assistant required by Lon-
don Chartered Patent Agents with a view
to training for qualifying as a Patent Agent.
Degree standard in electrical engineering de-
sirable.—Write glving details of age, experience,
etc., to Box 3140, c/o White's, Ltd., 72/78,
Fleet S8t.,, EC.4 (6035
ENIOR and Junior Electrical and Mechanical
Draughtsmen required for the Electronics
Drawing Office of the British Thomson-Houston
Co., Ltd., Blackbird Rd., Leicester.—Please
apply in writing to Chief bl'qu{;htsman. Elec-
tronics Drawing Office, British Thomson-

Houston Co., Ltd., Rugby, giving details of age.
experience, etc. (5643

_TUNERS—

: FMB1/MK 11

F.M. V.H.F. TUNER completely stable d_rift
free tuning. Volume control. Tuning indica-
tor. AV.C. Sensitivity better than 4 nV for
20 db quieting. 21 gns. Tax paid,

AM

3683

A.M. 9 band ali wave tuner. 33 m.-570 m.
Band spread, varfable selectivity. Tuning
indicator. Logging scale, delayed amplified
A.V.C. Tropicalised. Sensitivity better than
2 uV for 250 mjv output. £46/4/- tax paid.

FM/AM

S5/

FM/AM World Wide AM. in 2 ranges.
$SE/FM: 12,5 m.-37 m.; 35 m.-100 m.; 90 m.-
250 m.; 190 m.-250.

S5/FM: 16 m.-50 m.7; 195 m.-550 m,; 800-
2,000 m. Sensitivity better than 10 uV on all
ranges. PLUS completely stable drift free
VHF.FM. Sensitivity better than 8 uV for 20
db quieting. Tuning indicator on all bands
AM and FM. £34/2/6 tax paid.

All tuners suitable for modern high quality
amplifiers. Most tuners available with
Escutcheons in Gold, Siiver or Bronze.

C.T. CHAPMAN
Reproducers) LTD

RILEY WORKS, RILEY STREET,
CHELSEA, S.W.10

FLAxman 4577/8

Export Enquiries Invited
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CABINETS ¢ ¢ -
WE CAN SUPPLY ANY CABINET
to YOUR OWN
SPECIFICATION
The Contemporary
(left) is oak ven-
eered with
mahogany interior
normally wax
finished at £9/15/-,
Available in  any
shade to order at
slight extra cost.
The Cahinet
(below) <can be
supplied in any
shade of walnut,
oak or mahogany
for £19/19/-.

Both Cabinets
could be supplied
as a complete radio-
gram incorporating
any of the following
combinations of
units i—
5 valve
£12/10/-.
8 valve Armstrong,
FC48, £25/2/-,

14 valve Armstrong,
EXPI25/C. £51/19/6.
8 valve FM/AM,
£21/15/-.

9 vaive AM/FM 26gns
(incl. 2 speakers).
3-speed Garrard and Collaro

autochanger, also BSR Monarch, £7/19/6, and
Plessey Autochanger, £9/15/-. 8in,, 10in., and 12in.
Goodmans,Wharfedale, G.E.C.,and \W.B. Speakers,
Send for free illustrated catalogue of cabinets,
chassis, autochangers and speakers, etc, H.P. can
be arranged.

LEWIS RADIO COMPANY

120, GREEN LANES, PALMERS GREEN
LONDON, N.I3. BOWes Park 6034.

chassis,

|

N

Specialistsin Sub-
miniature Telecommuni-
cation Combonents.

STAND OFF
INSULATOR

For 1500 volt working.
Overall height 117,
Over chassis .86,
Silver plated spill .35”,
6B A hexagon stud |
chromium plated.

MINITRIMMER

Standard maxi-
mum capacities up
to |3pF. Voltage
500 DC. Base §°
square with fixing
centres for 10 BA
17 apart.

Cetails from:—

OX(EENg

DEVELOPMENTS CO.LTD.
ULVERSTON, NORTH LANCS

Tel : ULVERSTON 3308

| small

SITUATIONS VAGCANT

SENIOR Engineer required by electrical com-

ponent manufacturers to take charge of
test gear development, factory standards and
maintenance of electrical speclal purpose plant;
permanent position requiring man with initia-
tive and sound theoretical background; state
salary required.—Box 2364 {6087

LECTRICAL measuring instrument repairers

required for moving-coil, moving-iron and
multi-range meters; expanding organization
with high rates, borus scheme and excellent
conditions in light modern factory.—Apply L.
Glaser Co., Ltd., 96-100, Aldersgate St.,
E.C.1. Mon. 6822, [6008

DEVELOPMENT Engineer (Senior) required
with experience in development and design
of light engineering electronic_and mechanical
projects such as Magnetic Recording, Tele-
communications and Audio engineering eguip-
ment. Previous experience in development
work essential. Degree desirable.

LABORATORY Assistant to work with Senior
Engineer on development of new projects. Must
be keen and adaptable with some basic theoreti-~

cal knowledge
| WRT

ge.

TE, glving full particulars of experience
age and salary required, in confidence to Chiel
Engineer, Thermionic Products, Ltd., Hythe,
Southampton. {6078

HIEF Inspector required by Electronic Com-

ponent manufacturers, A.I.D, experience
essential, preferably on R.C.S.C. specifications;
position applicant holding ai
present senior inspection position who wishes
wider scope and better remuneration within a
! organisation; location London, E.11.—
Write Box £365. [6088

DEVELOPMENT Engineer required to work
on tape recording applications; the suc-
cessful applicant must have experience in de-
veloping tape recording machines from the
mechanical, electrical and electronic points of
view; this is a senior position and an appro-
priate salary will be paid.-—Appg' to Box
A45/12, Strand House, London, W.C.2. [6055

ELEC'I’RONIC engineer or Physicist for appli-
cation research on ultrasonic flaw detector:
the post involves contact with industrial users,
interesting work and opportunities for advance-
ment in a rapidly expanding field. —Write,
giving details of age, experience, qualifications,
salary required, etc., to Ultrasonoscope Co.
(London), Ltd., Sudbourne Road, London,
S.w.2. [5893
RADIO Mechanics wanted by large organiza-

tion for overseas duties; tours abroad up
to 2 years; candidates must be skilled men
with food knowledge radio theory, single,
medically fit and prepared to work anywhere
in the world; basic U.K, salary £500 after
training; overseas salary £75 per month |1>lus
all found.—Write Box WW.277, c/0 91,
Gresham House, E.C.2, [6046

| RADXO technicians required by International

Aeradio. Ltd., for overseas service; perma-
nent and pensionable positions; inciusive salary
from £894 per annum to £1,373 per annum,
tax free, according to marital status; free
accommodation; kit allowance; free air fares;
generous U.K. leave.—Qualified candidates, to
whom replies only will be sent, please write,
quoting RT to Personnel Officer, 40, Park St.,
w.1. [0262

G. & J. WEIR, Ltd.. Cathcart, Glasgow, have
vacancies for electronic engineers to under-
take research and development work, a univer-
sity degree or equivalent academic qualification
is required and experience in v.h.f. work is
desirable but not essential; starting salary will
depend on age and experience, superannuation
scheme.—Applications should  sent to The
Personnel Manager, J. Weir, Ltd., Cath-
cart, Glasgow, S.4. [5942

DRAUGHTSMEN, designer draughtsmen and
a checker are required by the electronics
division to meet an expanding and varied pro-
gramme of work; these are permanent posts
affording an opPortunity of broadening experi-
ence with excellent prospects and good com-
mencing salaries.—If this advertisement in-
terests you write for an appointment glving
details of experience to Personnel Department
(E.8), Murphy Radio, Ltd., Welwyn Garden
City, Herts. [6056

SENIOR research engineer; a vacancy will
shortly exist for a senior research engineer
with a leading form of transformer manufac-
turers; the successful applicant will be directly
responsible to the Technical Director and should
be capable of initiating research and develop-
ment work in connection with ail types of fron
cored components for electronic applications;
a knowledge of impregnating processes and
resin encapsulation techniques would also be
an advantage. i

THE post is regarded by the company as being
extremely important and will carry & substan-
tial salary.—Box 2296 (6079

ELEVISION service engineers, with first rate

technical grounding, requlred for fleld and
bench work in N.W. Lon Congenial and
businesslike working conditions in well equipped
retail service department, removed from show-
rooms. All leading makes of sets handled. It
is our alm to coilect a small select team of
top 1ate service engineers whom we are pre-
pared to pay appropriately. Only keen, able
and progressive men need apply.—Replies with
details of training and experience to Box [1(?01{19

Jury, 1956

’

for Close Tolerance Wax-protected Silver
Mica CAPACITORS.

Values stocked (pFds,):—

5 30 82 180 240 556 1000
10 33 100 200 356 600 1500
11 40 110 220 370 603 2000
12 47 120 225 386 636 2200
13 50 125 230 400 870 2500
15 56 130 245 410 880 3000
18 80 135 250 450 703 3300
20 85 140 270 475 710 3500
22 68 145 280 508 750 4000
25 0 150 300 515 800 4700
27 % 160 318 533 816 5000
28 80 175 330 540 820

Tol.: up to 33pF . . , 1pF, Over 33pF . . . 1%.

Prices: 5-300pF 9d. 316-820pF 10id. 1000-2500pF
1/3. 8000-5000pF 1/6.

H. L. SMITH & CO. LTD.
287/289 EDGWARE ROAD, LONDON, W2
. _Telephone: Paddilg_ton 5§9l

TELETRON SUPER INDUCTOR COILS

[ 7

Ferrite Rod Aerials. Wound on high permeability
Ferroxcube rod, Medium wave 8/9, Dual wave 12/9,

Type HAX. Selective crystal
diode coil for tape and quality
amplifiers, MW 3/-, LW 3/6.
Dual wave TRF Coils, matched
pairs (as illustrated) 7/-
pair. Type S.5.0. Supersonic
Tape Osc. coil, provides
1 L 6.3 v. 3 a. RF for pre-amp

. e+ =" heater., Eliminates induced
50 ¢/s hum, 40/100 ke, 15/~ ea. Transistor coils, etc.
Available from leading stockists. Stamp for
complete data and circuits.

THE TELETRON CO. LTD,,

266, Nightingatle Rd., London, N.9. How. 2527

\PATTERNING ?|

THE SPENCER-WEST
PATTERNING REMOVAL
UNIT TYPE 54

works with any Band lll convertor unit and com-
pletely removes patterning caused by Band |
breakthrough. Results are guaranteed.

PRICE D §7_ Complete

Full instructions ‘or simple fitting supplied, We will
send a unit on approval for 7 days against cash on
receipt of order, or from your Dealer

SPENCER-WEST

LIMITED

QUAY WORKS, GT, YARMOUTH
‘Phones : 4794 and 3009
'Grams : Spencer-West, Gt. Yarmouth
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THE

INSTRUMENT
MODEL

Specially designed for
soldering operations in
the compact assemblies
used in present day
radio, television
and electronic
industries.

Weight 3} oz.
excluding o Interesting
flexible. features
Length Yin. I. Bit %* dia-
25 Wattes. meter, simple
Voltafesroange to replace.
;2'/.2.;5:!. 2. Steel cased ele.
; ment, also replace-
220: 220- 3. Detachable hook
240 24/~ for suspending iron
each. when not in use.
4, Moulded two part

handle, remains coolin use.
5. Six ft. Henley Flexible.

ELECTRIC
SOLDERING IRONS _,

W.T.HENLEY'S TELEGRAPH WORKS CO. LTD
5§1/53, Hatton Garden, London, E.C.1

BUY IT FROM
MONDEX

on genuinely attractive terms

FAMOUS

DULCI
R/G CHASSIS

MODEL F3. 3-waveband.

55’ 06

Higa-

/ 11}in. multi-coloured dial, horizontal or
37 vertical, Pick up, extra speaker and
or
£14/11/11 cash. & P. 3/8)
MODEL F/3P.P. As F.3 but w
8 monthly paymenu of 47/6 or £18/15/4
cash. (P. & P.4-
8in. P.M, IM C. Bpeaker
X K X X X K K K X ¥ ¥ X & X ¥ K
DULCI TAPE RECORDER
Yours for Permits separately controlied
i IO 0 mixed inputs; bullt-in elliptical
- Dep. and 3 monthly pay-
mnu of £6/19 + or £55/2/6 cash.
and 8 monthly payments of 25/-. Brand new with
maker's guarantee direct from factory. Not a clearance
UNITELEX HI-FI AMPLIFIER for 28/-
and 8 monthly payments of 28f{- or £11/0/6 cash.
Power output socket. Guaranteed.
TUustrated Cat alogue Free on request.

qnality amplification, 4 w. output.
gram. motor connect at rear. 37/- Dep.
push-pull 6 w. output and Independ‘enlYou"s for
@oodmans
With latest Truvox TR7U deck,
speaker; magic-eye, etc. Specially
X ¥ ¥ K ¥ ¥ ¥ ¥ K ¥ X X X & & ¥k
line. Cash price £9/13/.. (P. & P. 3/6)
5 w. output. Independent bass/treble; matched Input
M 0 N D E X PRODUCTS

Yours for gt reriite serials, Neg, feed-back.
and 8 wmonlhly pa[/menu( of 37/-
bass and treble controls. 47/8 Dep. and /
47'6
40/- or 5/- to each payment.
microphone and 1,200it. tape.
damgned Duici amplifier, etec.
LATEST B.S.R. MONARCH for 25/-
(4-speed model 1when available — same price).
selector switch for LP/78/Radio/P.U./Mic. Ultralinear.
TD.
(Dept. WL/I32) 5 Gaswell Rd., LONDON E.C.1

SITUATIONS VACANT

IOR clectronic engineer required for

instrumentation work connected with the
motor industry; work will involve comstruction
and development of apparatus and candidates
must possess the nccessary energy and initiative
to devise new equipment and techniques; salary
according to age and experience.—Applications
to Chief Engineer, English Racing Automobiles,
London Rd., Dunstabl e, Beds. [6067

MBITIOUS man required by expanding

electronic and transformer manulacturer
in Home Counties; the right individual will be
eligible for an important post on the manage-
ment side at a later date; present duties will
be to design and develui: small transformers
and if possible to materially assist with similar
duties In eonnection with electronic engineer- t
ing products; good salary; write giving full
details of experience; deztgls of earnings \70817('1

be of assistance.—Box 2

ENGINEER for printed circuits required for
development of printed circuit processes,
including electro-plating of various metals, also

-dsvelopment of Prmted resistors; qua.hﬂcatxons

B.Sc., or equivalent and experience of electro-
plating and/or carbon resistors is desirable;
superannuation scheme.—Write, giving full
details of gualifications, experience, age and
salary required to Personnel Mﬂnager, The
Telegraph Condenser Co., Ltd., Wales Farm
Rd., North Acton, (6094

TECI-DIICAL Asmstants required in a mechani-
cal test laboratory, applicants should have
had some experience of instrumentation and a
knowledge of strain gauge techniques would be
useful, the work 1s of a var.ed nature, con-
cerning environmental testing, experierice of
testing and recording cxperimental results
could be more important than knowledge of
electronics.—Apply, stating age and experience.
to Personnel Manuger, The General Electric

. Ltd.. Brown’s Lane, Coventry. Rel. R.G.

591

83

QUALIFIED Electronic Engineer wanted by
large organization for training as overseas
project leader, must

be single, medically fit
and prepared to take charge of technical
supervision, administration, organization and
lisison on overseas contracts; age group 27
to 33. Qualifications: B.Sc degree or mem-
:)ershir of appropriate institute, H.N.C.C. &
final in telecoms. or equivalent plus at least
3 years’ experience in some branch of indus-
trial/communications_electronics.
in the range of £650 to £800 and overseas
£1 100 to £1,400 plus all found.—Write Box
W.278, c/o 191, Gresham House, IE:C[Z’6043
THE GENERAL ELECTRIC Co., Ltd., has a
vacancy in the editorial section of its
Publicity Organization for a writer capable of
preparing mformntlon for the national, tech-
nical and trade press, conducting active press
relations and producing literature. This is
a post which offers scope a technical
journalist and/or University graduate with an
interest in the wide field of activities covered
by the company. but principally in electronics
radio and television, Applications should in-
clude full details of education, age, qualifica-
tions. experience and salary reqnlred together
with specimens of written work, and should
be addressed to the Staff Manager, The General
Electric Co., Ltd., Magnet House, Kingsway,
London, W.&.2. 6066

ELECTRONIC Engineers are required by the
Equipment  Engineering Department of
Westinghouse Brake & Signal Co,, Ltd., at
Chippenham, Wiltshire. to take part in the
development and subsequent engineering design
for production, of new control systems, employ-
ing electronic technlques for traffic control on
British & Overseas Raflways. The scope Of
the work will range fro.n practical experimental
work to the issue of design instructions on
which will be based manufacturing drawings.
together with the compilation of manufacturing
specifications and descriptive pamphlets. In
addition co-operation will required with
Production Engineers during manufacture of
ﬂrst off equipments in the Company’s Chippen-

ham_ Wor!

POSITIONS are available for Umverslty gradu-~
ates with a good telecommunication Degree in
Electrical Engineering. Some experlence with
transistor techniques is required, together with
experience of line communicat.on systems em-
ploying audio and carrier frequencies.
knowledge of computing techniques would also
be -an advantage but is not essential.

THE salaries will be determined by age, quali-
fications and experience; the Company operates
a pension scheme and a 5-day

FOR further information v.rlte glvmg age and
full particulars. to Personnel Supermtendem
Westinghouse Brake & Signal Co., Ltd., C
penham, Wilts, quoting ref EQUIP/N/Q[ Gers

WAR OFFICE requires an Experimental
Officer (male) at Royal Military College
of Science, Shrivenham, Berkshire, in Engin-
eering Ph %(su‘s Branch of Department of In-
strument Technology. Degree in Engineerin;
Physics or H.N.C. in Electrical or Mechan cal
engineering, or equivalent qualifications, and
experience in instrumentation, especially servo-
mechanisms or computing. {Knowledge of
guided weapon control techniques highly de-
sirable.) Incluslve salary: £781-£968. Starting
ay nccordmtg age and experience. Age at
east 26, pre erabe under 31 years. Prospects
of permanency.—! ul] partmnlms and applica-
tion forms from 'echnical and
Scientific Register (K), 26 ng St., London,
S.W.1, quoting reference D.38/6A. Closing

hip-

| date July 17, 1956. (6076

Ov Whe losveny

TRANSFORMERS

Praise for Savage ** Massi-
core’ Transformers
comes from Scientists,
Technicians, and Amat-
eurs all over the world.
This trumpet blowing is
most gratifying to us, so
also are the repeat orders
from our silent cust-
omers !

SAVAGE TRANSFORMERS
LIMITED
NURSTEED RD., DEVIZES, WILTS.

TEL. DEVIZES 932
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TELEPHONE SETS | I i, s w2 | LYONS RADIO LTD.

BRAND NEW

Ideal for communication between 2 or more
positions, e.g., STORES, FACTORY AND
OFFICE; FARM BUILDINGS; GARDEN
SHED and HOUSE, etc. Price for 2 sets in
individual carrying cases, complete with long
life batteries, bells, ringer, etc.

£7 .10. O car. (aB) 76

Single sets can be supplied if required.

SPECIAL COFFER OF

AERIAL MASTS

R.A.F. Type 50

36 ft. HIGH

Kita comprise:—

9 2in. dia. Tubular Steel (Copper
Plated) Sections of 4it. length,
top-section and base, Pickets,
Guye and Fittiogs.

Canvas Carrying Bags con-
tain all items.

YOU can purchase this nor-
mally expensive MAS'{ for a
fraction of its cost, i.e.,

£7 .10.0 onLy

(Carr. 7/6)

The MASBT is particularly
suitable to take aerials for
Tx., Rx.,, FM. and T.V.

(especially COMMERCIAL),
and has mapy otner usea.
Extra 4it. sectlons can be supplied at 11/8 per section.

32 ft. HIGH

Lightweight kit comprising:—10 steel screw-in
sectlions of approx. lin. dia. Spray painted, to-
gether with complete set of guys, insulators, pegs,
etc. All in canvas carrylpg bag. Ideal for per-
manent lightweight installations or test sites,

ing,
Wt e3 10.0 @ um

SWITCHBOARDS

(Ex-A.M. A. D. 1240)

A SPECIAL PURCHASE

of these versatile SWITCHBOARDS from
the Air Ministry enables us to offer the com-
plete installation comprising:—

@ SWITCHBOARD A. D. 1240

@ Rectifier Supply Unit

@ Spares Case (10 years spares)

@ Operator's Head and Breast Set

@ Fused Protector Unit

at the ridiculous price of only

A set of data sheets and
photos will be sent for
a deposit of 20/- (re-
turned on receipt of

photos in good order),
{(complete as above)
As 8witchboard A. D. 1240, this unit has 2 Exchange
lines plus 14 Extenstons plus Operator’s position. It
can eastly be modifled for use as 16 Extension lines
plus Operator, or 7 Exchange lines plus 7 Extensions
plue Operator, or any use between theee (e.z., 3 Ex-
change lines plus 13 Extensions pluswOperator).
Enquiries are invited for Component Parts 2s listed above
HATTER & DAVIS (RELAYS) LTD

126, Kensal Road, London, W.10
LADbroke 0666

| test, offers good pros

| employment.

TS, gner
draughtsmen and draughtsmen, preferably with
experience of radar-type eguipments, for work
on gujded weapons and like projects; also re-
quired. senior and junior electronic develop-
ment engineers particularly in the field of
microwave and pulse applications; salary ac-
cording to age, qualifications and expzrience.—
Apply by letter, stating aie and experience, to
the Personnel Manager. ef. R.G. {0259

IR MINISTRY require civilian radio tech-

nlcians at R.A.F. Handforth; applicants
should possess sound knowledge of radio and
radar; employment subject to passing entry
cts of becoming pension-
able, inclusive annual salary £414 at age 19 to
£531 at 25 and over, ristng to maximum of
£641; flve-day week of 44 hours.—Applications.

stating age, qualifications and experience, to
Commanding Officer, No. 61 Maintenance Unit
(R.T. 11), R.A.F., Handforth, Grove Lane,

Cheadle Hulme, Stockport, Cheshire. {5898

NGINEER-IN-CHARGE, Broadcasting Ser-
vice, Nicosia, required by Government of
Cyprus, on_ contract for two years in first
{nstance. Salary In scale (Including overseas
allowance and present temporary allowance of
1114 per cent of salary) £1,480 rising to £1E"782
Te

a year. Gratuity at rate of £150 a year.
passages. Liberal leave on full salary. Candi-
dates. preferably between 25 and 35, should

have sound theoretical knowledge and practical
experience of operation and maintenance of
M.F. broadcast transmitters and aerial systems
and be able to control and supervise junior
staff.  Knowledge of studio engineering and
recording _desirable.—Write to the Crown
Agents, 4, Millbank, London, S.W.1. State age,
name In block letters, full qualifications and
experijence and quote M2C/41601/WF, 6100

TECBNIOIANS (Aeradio) Grade I required by
East Africa High Commission Directorate
of Civil Aviation on probation for penstonable
Salary scale (including induce-

resent temporary allowance of

ment pay and
Lins ear. - Outfit

109%) £772, rising to £1,122 a
allowance £30. Free passages.
on full salary after each tour 30-36 months.

Candidates not over 38 years of age should

preferably possess C. and G. Certificate in

Telecommunications Prineiples or Radlo Part
They must have had at least

IIT or equiv. 1
three years’ experience in erection and main-
tenanc: of ground station transmitters,
and radar navigational aids and aerial systems,
and should have up-to-date knowledge of work-
shop practice.—Write to the Crown Agents, 4,
Millhank, London, S.W.1 State age, name in
block letf,ers, fuil qualifications and experience,
and quote M20/41653/WF. [6064

D.S.I.R. require Experimental Officers and
Assistant_E.O.s at Radio Research Station,
Datchet, Berks. to (i) assist in radio research
(Ref. A 224/6A) and (ii) prepare abstracts of
scientific and technical articles on radio re-

search and development (Ref. A 225/6A).
Quals. in Physics or Electrical Engineering,
min. G.C.E, (Advancea level) in two scientific

subjects, or equiv. Over pass degree, H.N.C.
or equiv. generally expected. Experience in
radio research or development, or communica-
tions an advantage. For posts (it) ability to
read technical French and German an advan-
tage. Posts (i) offer opportunities for service
abroad. Salary E.O 7681-£968, A.E.O. £328
(at 18)-£706. Slightly less for women but sub-
ject to improvement under Equal Pay Scheme.
—Forms from M.L.N.S.. Technical and Scien-
tific Register (K). 26, King St., London, S.W.1,
quoting appropriate reference [6090

TECHNICAL TRAINING
LEARN it as you do it, we provide practical
equipment combined with instruction 1n
radio, television. electricity, mechanics, chemis-
try, photography, efc. —Write for tull details
to E.M.I. Institutes, Dept. WW47, London, YJVO(?G
ITY &nd Guilds (Electrical, etc.) on ‘‘ No
Pass—No Fee " terms, cver 95% successes,
—For_ full details of modern courses in all
branches of Electrical 'I‘echnologg send _ for
our 144-page handbook, free an ost free
B.I.LE.T. (Dept, 388A), 29, Wright's Lane,
London, W.8. [0117

TUITION
OTHING succeeds like success! What we
have done a thousand times we can do azain
for you—see the B.N.R.S. advt. page 123, [0172

IRELESS operating: attendance and postal

urses.—Stamp for reply to Manager, The
Wireless School, Manor Gdns., London, N'?(.)l

04

ULL-TIME courses for P.M G. Certs.,

C.G.L.I.. Telecommunications, Radar Main-
tenance Cert. and B.Sc.(Eng.): prospectus free.
—Technical College, Hull. fo11t

IRELESS.—See the world as a radio officer
in the Merchant Navy: short training
gerlod_; low fees; scholarships, etc.. available;
oarding and day students: stamp for prospec-
tus.—Wireless College, Colwyn Bay {0018

THE Institute of Practical Radio Engineers
have available home study courses in every
phase of radio and television engineering.
specialising in the practical training of appren-
tices in the retail trade, enrolments limited,
fees moderate.—The Syllabus of Instructional
Text may be obtained post free from the Secre-
tary, I.P.R.E,, irfield House, 20. Fairfleld
Rd., Crouch End, London, N.8. [0088

iberal leave

radio

HIGH STABILITY RESISTORS. Miniaturised § watt
+ 10% spesially selected kit to give you a compleet
coverage of preferred values between 10 ohms and
3 megohms. Kit contains one each of 60 different
valuea with resistance clearly marked on each. PRICE
per kit £1, post 8d. Values up to 10 megohms can
aléo be supplied. Smaller quantities your choice at
5/6 dozen, post any quantity 1/-.

WAVEMETERS, TYPE W.1239. Frequency coverage
3%-51 Mc/s. Rectifier type employing valves VR92,
8J5, 8X5 and tuning indicator Vil03. The tuning
oontrol is fitted with a Muirhead slow-motion drive,
3kirted type, with vernier ecale. The instruments have
their own built-in power pack for operation from A.C,
mains 200/250 v. Housed in copper lined {nstrument
cases 16x10x%n. A top-grade {ob which would
make a uaeful addition to any test room or laboratory
and at a price well below the value of the components
alone. PRICE ONLY 58/6, carriage 7/8.
TELEPHONE SETS, TYPH “F.” Utilice P/O type
hand vet with twin call belis, buzzer and hand generator
for calling. Operate from 2-1} v. cells. (Exact slze
to fit type ” 8,” 3/9 each if required.) Supplied in
case approx. 11x9x8in. In good condition and
working order. Ideal for two-way comwmunication in
the Home, Factory or Office, etc. PRICE per pair
£7/10/-, carriage 5/-.

MULTI-RATIO OUTPUT TRANSFORMERS, Provide
for the most important ratios needed from 24 to 1 up
to 114 to 1 matching all popular mains and battery
valves to standard 2/3-ohm speakers, 8 watis max.
All connectiona including push-pull clearly marked.
PRICE 8/9, post 1/3.

3 GOLDHAWK ROAD (Dept. M.W.)

SHEPHERDS BUSH, LONDON, W.12
Telephone ;: Shepherds Bush 1729

—PRECISION SHEET METALWORK—,

We specialise in manufacturing of
Chassis in all metals, large or small
quantities to your own specifications.

V. W. BEAMISH

Shardeloes Garage, Shardeloes Rd., New Cross,
London, S.E.14.

Telephone: TiDeway 4795

LOUDSPEAKER CABINETS

For
GOODMANS W.B.
KELLY and JENSEN
STANDARD BASS REFLEX CABINETS
Demonstrations without Appointment

You can see your cabinet being made
in our cabinet-making workshop.

G.E.C.

Cabinets made to order.

ARMSTRONG CHASSIS AND AMPLIFIERS
LOUDSPEAKERS.
Open till 5.30 Saturdays.

A. DAVIES & CO. (Cabinet Makers)

3 Parkhill Place, off Parkhill Road, London,
N.w.3. GULLIVER 5775

Whatever your age or experience, you smust read
“* ENGINEERING OPPORTUNITIES. Full detalls of
the easiest way to pass A.M.I.Mech.E,, A.MICE.,
C. & @G. (Electrical, eto.), General Cert,, eto.

, on
* ‘NO PASS—NO FEE"
144 PAGES

terms and details of
Courees in all branches
of Engineering—
Mechanical, Electrical.
Civil, Auto, Aero.,
Radio, ete., Building,
eto. If you're earning
lessthan £15a week, tell
ius what interests you
nd write for your cop:
* ENGINEERIN¢
PPORTUNITIES"
today—FREE

B.LE.T,

387 College House, 29
Wr{;hl’l Lane.
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TUITION ey

.M.I.Mech.E., A.M.Brit.I.R.E., City and

Guilds, etc., on * No Pass—No Fee '

terms; over 95% successes—or details of

MODERN BOOK COMPANY

BRITAIN’S LARGEST STOCKISTS OF
BRITISH AND. AMERICAN TECHNICAL

BOOKS
The Radio Amateur’s Handbook, by
A.RR.L. Price 30/-. Postage 1/6.

International Tube Handbook. M. K.
Buizen., Price 15/-. Postage 9d.

ngh Fidelity, by G. A. Briggs.

12/6. Postage 6d.

Electrical Interference, by A, P. Hale,
Price 15/-. Postage 6d

Germanium Diodes, by Dr. S. D. Boon,
Price 9/6, Postage 6d.

Fixed Resistors, by G. W, A, Dummer.
Price 28/-. Postage 9d.

Color Television Standards, by D. G.
Fink, Price 64/-. Postage i/-.

Automatic Digital Calculators, by
A. D, Booth & K, H. V, Booth. Price
32/-. Postage I/-.

The Services Textbook of Radio,

Price

Yolume 3—Electronics. Price 12/6.
Postage [/-.
Mullard Maintenance Manual. Price

10/6. Postage 9d.
Electronic and Radio Engineering, by
F. E. Terman. Price 71/6. Postage |/-.

Tables of Physical and Chemical
Constants, by G. W. C. Kaye &
T. H. Laby. Price 25/, Postage i/-.

Please write or call for your new 1956
catalogue.

19-23 PRAED STREET
LONDON, W.2,

PADdington 4185. Open 6.days 9-6 p.m.

NEW S.T.C. AND *“ WESTALITE"
SELENIUM RECTIFIERS. Largest L.T.
range in Great Britain. Latest Current
Products. NOT Surplus,

REVISED PRIGES 1st MAY

S.T. & C. EH.T. K3/15, 4/9; K3/45, 8/10;
K3/50, 9/4; K3/100, 15/10; all post 4d. extra.
BRIDGE CONNECTED FULL WAVE.
17v la, 18/6; 1.5a, 32/6; 2.5a., 39/-; 3a., 37/6;
4a., 45/6; 5a., 48/6, all post free,

33v. 0.63., 29/-; Ia.. 31/6; .5a., 57/-; 2
65/-; 3 66/- 78/-' 5a., 88/-, all post
1/é: sdv” 2/6- 1.5 néu 2a, 9|/-
92/-; sa, I26/- F2v. Ta., 5813 152 91/.
118/-; 3a,, II8/-' 5a., 164/-; IOOV la.,
80/- ISa £7; 2 66/- 3a.,’ 170/ 5a.,

237/6 all post I/IO

BRIDGE CONNECTED WITH T7in,,
SQUARE COOLING FINS 17v. 6a.,
64f-; 10a,, 74!/-, post 2/6.
BRIDGE CONNECTED HEAVY DUTY
FUNNEL COOLED or 7iin. SQUARE
COOLING FINS. Both types, same price.
17v. 12a., 124/-; 20a., 144/-; 30a., 210/-; 50a.,
340/-; 33v. €a., 106/-; 10a., 128/-; 12a., 210/-;
20a., 250/-; 54v. 6a., 148/-; 10a,, £9; 72v. 6a.,
190/~; 10a., 232/6; 100v. éa., 275/-; 10a,,
335/-, all post 3/-.

LATEST PRICE LIST

(BRIDGE), [2-15 v.
25/-; 2.5a,,
117/8; 30a.,
218[-; 24v. l2a IB‘IB; 2.5a,,
60/4; |09/8; 20a., 208/
32/10; 2.5a,, 60/4; 5a, B82/8; 10a.,
1.2a., 60/4; 2.5a,, 115/4; 5a,,
I9SIIO 10a.. 39I/8 Post from /6
E.H.T. Rects, 14DI34, 24/10; 36EHT6O0,
35/10; post 4d. extra.
Wholesale and Retaif
Special Price for Export and Quantity

T. W. PEARCE

66 Great PercyStrect, London, W.C.1
Off Pentonville Rd.  Between King’s Cross and Ange)

‘“ WESTALITE ”’
18/8; 2a,,
64[‘ 20a

Exams and courses in &l branches of Engineer-
ing, Building, etc., write for 144-page Hand-
book-—Free: B.LE.T. (Dept. 3878), 29, Wright's
Lane, London, W.8. ‘g

T/V & Radio.—A.M.Brit. I R E., City &
Guilds, R.T.E.B. Cert., etc., on ‘* No-Pass
—No Fee ” terms;

over 95% successes—De-
tails of Exams. and Home Tra:

in all branches of Radio and
144-page Han dbcok——Free. BI .T. B
397A), 29, Wright’s Lane, London, W.8, {0116

REE! Brochure giving details of home studly
training in radio, television, and
branches of electronics; courses for the hobby
enthusiast, or for those aiming at the
A.M.Brit.ILR.E., City and Guilds, R.T.E.B., and
other professional exammatmns. train with the

imng Courses
. write for
(Dept.

college operated by Britain’s largest electronics

orzanization; moderate fees.— Write

Institutes, Dept WW28, London, W.4. [0179
IRELESS telegraphy.—Merchant Navy

offers to youths 16 upwards after quali-
fication, lucrative positions as radio cers.—
Apply British School of Telegraphy. 179, Clap-
ham . S.W.9. (Est. 1906.) Recognised by
Ministry of Education, moderate fees, modern
equipment, day and evening tuition; aIso postal
goquSés ir(x: theory of wireless telegraphy for

erts, and Amateur Transmltting

Licence. 724
BOOKS, INSTRUCTIONS, ETC.

.P.R.E. technical publications, 5,500 Align-

ment Peaks for Superheterodynes, 5/9, post
free, data for constructing TV aerial strength
meter, 7/6, sample copy ‘‘ The Practical Radio
Engmeer." quarterly ublication of the Inst! tute
2/-: mem ershi S examination da 1/-—
Sec., I.P.R.E. 20. Fairfield Rd.. London “1)"103

“ INTRODUCI‘ION to Valves i By R W.
Hallows, M.A.Cant. ab LE.E

Milward, B.Sc.Lond., A.M EE Describes the
prlnciples, construction, ~characteristics and
uses of most types of radio valves. Th
approach is simple and, as far as possible, non-
mathematical, but the book provides the stu-
dent with a thorough unders nding of valves
and how_they work 8/6 net from all book-
sellers. By post 9/2 from Iliffe & Sons Ltd..
Dorset House, Stamford St., London, S.E.1.

BOOKS WANTED
ONE copy Volume I: Components (Part I)
‘“ Dimensional  Analysis of Engineering
Design,” published Ministry of Supply, Great
Britain, 1948.
AMALGAMATED WIRELESS (AUSTRALASIA)‘
Ltd., 99, Aldwych. [60:

TEN
'HE Dlrector—General. Incl_la Store Depart-
ment, Government Building, Bromyard
Avenue, Acton, London, W.3, invites tenders for
the sup}gly of:—
WIREL 'S5 Set & Station No. 62,
gIAL Vertical 4ft No. 1—qty. 1,980.
IAL Vertical 4ft No. 2—qty. 2
AERIAL Vertical 32ft No. 1 Mk l/l—qty 3,300.
FORMS of tender may be purchased at the
above address, C.D.N. Branch, on or after June
22, at a cost ot 10s (which cannot be refunded),
and must be returned by 2 p.m. on Friday,
August 3, 195
APPLICATION for tender forms should guote
Reference No, 5937/55/1/ET. 6062

NEW BOOKS
ON RADIO & TELEVISION

T.V. Time Bass Circuits, principles and

ractice, Banthorpe.
Fostage 4d ................................. 5/—
Fundamentals of Transistors, by L. M.
Krugman. Postage I/~ . ............. 20/~
Radio Amateur’s Handbook A.R.R.L.
for 1956, Postage }/3 .................. 30/-
Magnetlc Recording Handbook, by
Hickman, Postage I/- ...........coeoees 20/~
High Fidelity the Why and How for
Amateurs, by G. A. Briggs. Postage
5 12/6
The Se
Electronics. Postage lf— 12/6
Germanium Diodes by S. D. Boon.
PoStapgelbdit e B . hanse smemse « 9/6
Time Bases by O. S. Puckle, 2nd,
Edition. Postage I/3 ..............c.cce.. 40/-
M.K.Valve Data Handbook, most up-to-
date, published in Holland Postage
Slooanac - - 2a00a se0 300 IORO0A00GEAA0000TT R -
Radio Deslgners Handbook by
Langford-Smith, Postage I/8 ......... 42/~

Write or call for lists of English and American
publications.

UNIVERSAL BOOK CO.

i2 LITTLE NEWPORT STREET,
LONDON, W.C.2, (adjoining Lisle Street).

GILSON
TRANSFORMERS

No Flight
of Fancy @

The foremost vibration test
laboratories use Gilson Trans-
formers for aircraft fatigue

testing, on account of
their completely reliable
performance
arduous service
conditlons. We
can in fact
claim to have
helped

To Make Flying Safer

under

Gilson Transformers are made
for all electronic uses and include
Service Approved tropical types
as well as types for small power
engineering and amateurs.

List Prices for the
MULLARD 5-10 AMPLIFIER
Mains Transformer Ref. WOB823 £3.3.0

Output Transformer Ref. 696A/8K
and 696BJ6K.......... .each £2.7.6

892UL 439, taps £3.2.6

yer e araaes

OSRAM ¢%12 AMPLIFIER
Mains Transformer Ref, WO74|8B £3.0.0
Output Transformer Ref. WO710 £2.12.6
Choke I0Hy. 15mA. Ref. WO724 £1,15.0

Please write for informative leaflets on the above

R. F. GILSON LTD.

112 ST. GEORGE’S RD,, WIMBLEDON, S.W.19
Phone : WIMbIedon 5695

MAKERS OF NEON SIGN TRANSFORMERS
Contractors to Admiralty, etc., A.l.D. Approved

Our stockists include : Berry’s (Short Wave) Ltd., 25,
High Holborn, London, W.C.I, J. T, Filmer, Bexley, etc,

=
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REGD. TRADE MARK

“PERMATIP”

AND

“PERMABIT”

INSTRUMENTS
FOR

GREATER
SOLDERING
EFFICIENCY
[ ]

The soldering bit which main- ;
tains its face indefinitely without
attention. 25 models available for
mains or low voltage supply. Bit
sizes 3/32 to 3/8 inch. Full details
in booklet S.P.5 from sole
manufacturers (=

LIGHT SOLDERING  DEVELOPMENTS LTD.

106, GEORGE ST., CROYDON SURREY
———— TFel CROydon 8589 L

—

SIR W. G. ARMSTRONG WHITWORTH AIRCRAFT LTD.

ARMAMENTS DIVISION

SENIOR ELECTRONIC AND ELECTRICAL
ENGINEERS

A number of Senior Engineers both Electronic and Electrical are required for work
associated with the flight trials of guided weapons.

The work is of a very varied and interesting character and includes system testing and
the analysis of the behaviour of complex installations including mechanical and hydraulic
components, in addition to electronic and electrical components.

A number of years’ experience in electronic and/or electrical enginering is essential
for these positions, and service experience of radar, radio and telecommunications is a
very suitable qualification.

A university degree is not essential for these positions but pracucal experience and
experience of experimental work is highly desirable.

These positions are responsible posts and carry auracuve salaries and excellent prospects.
Pleasant working conditions and amenities are provided and an attractive superannuation
scheme is in operation.

Al replies should be addressed to:  Technical Appointments Officer, Sir W. G. Armstro
W hitworth Aircraft Lid., Baginton, Nr. Coventry. Quoting reference F T/9/ ARM/ TAO.

Facy

Thisis a four
of 6 months

primarily for

LABORATORIES,
mMIiDDX.

practical work at these Laboratories.

Applications are invited from young
men (preferably ex-National Servicemen)
under 25 years of age who possess Inter
B.Sc. or 3 “A’” Level G.C.E. Science
Passes (preferably Physics, Pure and

Applied Maths.) for admission to a newly instituted
INDUSTRY-BASED SANDWIGH SCHEME.

year course and involves alternating periods
full time studying and interesting varied
It is designed
Physicists and Electrical Engineers and will

lead to the London B.Sc. (Special Physics) or B.Sc. (Eng.).
A small numbsar of potential Chemists will also be con-
sidered. Apart from a generous salary all College and
examination fees will be paid.
* Applications should be made within 3 weeks of the appearance
of this advertisement and should be addressed to :—
THE EDUCATION AND TRAINING OFFICER, RESEARCH

G.E.C. LTD., EAST LANE, N. WEMBL EY,
QUOTING REFERENCE RLI./103

VHF and UHF HIGH POWER TELEVISION AND
SOUND (A.M. and F.M.) TRANSMITTERS

Pye Limited of Cambridge require for their
Transmitter Design Department

SENIOR AND JUNIOR ENGINEERS
for the design and development of the above tele-

vision equipment.

Previous experience of this type

of work is essential.

Applications, giving brief details of qualifications
and experience and quoting TKD, will be welcomed
by the Chief Engineer, Pye Limited, St. Andrew’s

Road, Cambridge.

SELF-LOCKING.
SPECIAL

WIDELY USED
INDUSTRY,

Mlustrated brochure
will be gladly

ODDIE FASTENERS

Pat. 507249

THIS FASTENER WITH ENDLESS
APPLICATIONS—SIMPLE—POSITIVE

VARIETY OF TYPES AND SIZES.

FASTENERS TO SUIT
CUSTOMERS® REQUIREMENTS.

DEPT.

| 0ddie, Bradbury & Cull Ltd., Southampton

i} Tel.: 35883 Cables:

MADE IN A ts)

IN THE RADIO

and other information
sent on requcst,
B A A

Fasteners, Southampton

Engineering an advantage. Per-
manent and pensionable appoint-
Five-day week Sports
and Social Club. Applications
in writing stating age, exper-
ience and qualifications to, or
call for interview,
PERSONNEL MANAGER,
RANK PRECISION INDUS- |
TRIES (B.A.F.) LIMITED,
Woodger Road, W.12.

RANK PRECISION |
INDUSTRIES (B.A.F.) LTD.
have vacancies for

EXPERIENCED
i INSPECTORS
in ELECTRICAL AND
MECHANICAL TEST

RANK PRECISION
INDUSTRIES (B.A.F.) LTD.,

have vacancies for experienced
DESIGN DRAUGHTSMEN
and DRAUGHTSMEN.

The work is of an interesting

nature in connexion with Pre-
cision Optical, Mechanical and

Electronic Instruments; also,
DEPARTMENTS. Sound Recording and Réprodu-
H.N.C. (Mech.) or (Elect) cing Equipment. H.N.C. in

Electricalor Mechanical Engineer-
ing desirable, but applicants must
have reached O.N.C. standard or
equivalent qualification.  Per-
manent and pensionable appoint-
ments. Canteen. Sports and
Welfare facilities. Please apply
to;
The Personnel Manager,
RANK

PRECISION INDUSTRIES
(B.A.F.) LIMITED,

Woodger Road, W.12.
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RANK PRECISION
INDUSTRIES (B.A.F.) LTD.

?ave vacangcies in their laboratory
or:

(a) SENIOR PERSONNEL
with experience and quali-
fications.

(b) ASSISTANTS
with at least
experience on
equipment.

(c) JUNIORS
with qualifications or carry-
ing out advanced study who
have considerable interests
in electronics or sound repro-
duction. '

Work includes development of

sound-recording and electro-

acoustical equipment amplifiers,
etc., for a variety of applications.

All positions are permanent

and pensionable.

Applications in writing, stating

age, experience and qualifica-

tions, marked (a), (b) or (c),

should be addressed to
The Personnel Manager,

RANK PRECISION INDUS-

TRIES (B.A.F.) LIMITED,
Woodger Road, W.12.

10 years’
electronic

L/P THE SPECIAL SUMMER OFFER
RECORD All new members taking out a six months’ (mini-

mum) contract during June and July are offered
LiBRARY

a bonus of an extra month’s membership—AT
OPERA

NO EXTRA CHARGE.

(This offer is subject to receipt of membership

BALLET application with appropriate remittance on or

. SYMPHONIES before July 3ist).

CONCERTOS .

o @ Inclusive cost (approx.) 1/- per week each
R A

e L/P borrowed.

ARIAS @ Return of Post Changing Service.

LIEDER AND 0

SONGS . @ Special arrangements for members wanting

ST Ty to hear new issues.

AND CHAMBER

MUSIC @ You can -purchase new L/Ps (MINT-UN-

PLAYED) from us and change Library
records at the same time—POST FREE,

:—i.HE I./P RECORD I.IBRARY

SQUIRES GATE STATION APPROACH,
BLACKPOOL, LANCS.

COMPLETE PLAYS
AND EXCERPTS

WRITE  NOW
FOR DETAILS

{Enclosing a stamped
addressed
envelope.)

FERRANTI LIMITED,
Edinburgh

A PROGRESSIVE CAREER ||
WITH AN EXPANDING OR-
GANISATION is offered to en-
gineers of ability and suitable ex-
perience. Applications are invited
for the following vacancies:

FERRANTI LIMITED,
Edinburgh
require an engineer with

invite applications for staff
appointments as Field Trials
Engineers to join teams en-
gaged in the field trials of
experimental radar and navi-
gational systems. Although
primarily based at Edinburgh,
much of the work necessitates
travel within the U.K. while
one or two of the posts will
require overseas travel. Ap-
plicants should possess a
Degree, H.N.C. or equivalent
in electronics or electrical
engineering and have had at
least three years’ experience
in centimetric radar tech-
niques. Salary according to
age, qualifications and ex-
perience. Please apply to the
Personnel Officer, Ferranti
Limited, Ferry Road, Edin-
burgh, 5, quoting Ref. FTE/
TID/59.

1.

. SENIOR

CHIEF TEST-ENGINEER to
take charge of department con-
cerned with the production test-
ing of the Company’s electronic
products. Substantial experience
1s essential, preferably in a
similar capacity and technical
qualifications to H.N.C. standard
or the equivalent are desirable.

DEVELOPMENT
ENGINEERS to undertake a
responsible part in the design of a
wide range of ELECTRO-
MEDICAL instruments. Candi-
dates should preferably possess an
Honours Degree or the equivalent.

ranging from O.N C. to Degree
standard are also rc?m'red for the

diesel/petrol/electric and elec-
tronics experience to join a
team of Field Trials Engineers
engaged in the field trials of
experimental radar and navi-
gational systems. The work
involved is mainly connected
with the running and main-
tenance of diesel generating
plant and petrol-driven cool-
ing plant but assistance in
maintaining the mechanical
and electrical aspects of the

3. 5D§1¥§L$PA3£II§£ dcgggnf;f radar equipment will be
seniority and having qualifications expected.  Qualifications up

to H.N.C. standard preferable
but not essential, with at least

design of a variety of ship and air- > i i
borne INSTRUMENTS AND g;elfn Yol © N e i
COMMUNICATIONS g pant.

EQUIPMENT.

For the development posts special-
ised experience in one of the fields
concerned is an advantage but it is
by no means essential.
All appointments are permanent
and pensionable and carry attractive
salaries; they offer excellent pros-
pects and the opportunity to work
on a variety of interesting projects.
l Apply in confidence to:
Superintendent, R. B. PULLIN &
COMPANY LTD., Great West
I Road, Brentford, Middlesex.

Although primarily based at
Edinburgh, much of the work
necessitates travel within the
U.K. Salary according to
age, qualifications and ex-
perience. Please apply to the
Personnel officer, Ferranti
Limited, Ferry Road, Edin-
burgh, 5, quoting Ref.
E/TID/59.




150 WIRELESS WORLD Jury, 1956
~ |
INDEX TO ADVERTISERS
Page Page Page
A.A. Tools 35 | Fairey Aviation Co., Ltd. ..... ol Y- el 199 | Painton & C Ltd ... iiiiiiiiia.. .ég
Acoustical Mfg, 16 | Ferranti, Ltd. ... _12| Palmer, G. Stanley Ltd. -
adeols Frodudty, Lo . 18 | Ehmer. 0. & i, 133 | Darsonage, WoF. & oo, ikd. " 15
1¢h . . D
Aeri?lxlllct%. I..tclp0 &o f’ ..... Franks, H. ... 119 Partridge Transformers,  Ltd. 1,3;
Aero Research, Lid. Fringevlsmn. Ltd. ..... 122 | P.C.A. Radio . .............. }.;7
A.G. Engraving .... Frith Radiocraft, Ltd. 1300l Bearce, FB. BW. .....0........ u
Airmec, Ltd. ................... Furzehill Laboraforles Ltd. il 61 g}grsl;ae;x, Str Isaac, & Son, Ltd. lgl

Alpha Radio Supply Co., The
Altham Radip Co. ............
Ambassador Radio & Television .
J:)ex Appliances (Kent). Ltd.
ers Electronics, Lt
Anmerence Ltd.
Appolntments Vacan

13;

Arcolectric Switches, Ltd
Ardente Acoustlc Laboratord
Ariel Sound,

ment Co.,
A\ifto&natlc Telephone & Electrical Co.,

el, J ha L. ciéiu':l'en'
elling & Lee, Ltd.
el Sound Products.

Benson, W, A, .. 140
Berry's (8hort Wa 106
Bird, S. & "Son, Ltd. 8
Birmlngham Sound Reproducers, Ltd. .... 64
K. Partners, Ltd. ............... 104
lickvac Engineenmg, Ltd. 70
radmatic, Ltd. ............ 102
rtam. Chas (Radm). Lid. 125
ritish Comununicating Corpn., Ltd. 57
ritish Distributing Co. ...... .......... 140
ritish Institute of Engineering Tech-
CUNTERT o B naias gaflaa no o o6 o ik Ao 146
Tit. nsulated Gallender’s Cables. Ltd. 14
ritish Natignai Radio School .......... 123
rit. Physical Laboiratories 84
rit Sarozal, Ltd. .
ritish Thomson-Houston

t:
rookes Crystals,

Lt
rown, S td. .....
ulgin, A. F., & Co., Ltd
ull, J., & Sons .......
Bullers, Ltd. ..............ccciuvenennn.

C. Kits
Candler ‘System Co.
Cathodeon™ Crystais,

Ltd.

Lid.

Cementation (Muﬂeme),
C.Jampion
Chapm (
Onema Television,
City Sale & Exchange, Ltd
Classic_Electrical Co.. Ltd. . 65
Clyne Radio, Ltd. . 94, 95
Concord Electronics 60
Qosmocord, Ltd. . 68
Cossor C., Ltd. 15
Coveniry Radio ... 131
Crane Packing, Ltd. 103
Crosfleld, J. F., Ltd. .................... 138
Daly (Condensers). Ltd. 34
Davies, A., & Co. ..... 146
Davis, Jack &%elﬂys), Ltd, 114
De La & Co., Ltd. 39
Denco (clacton Ltd. ... ... 38
Dependable Ra i ‘Supplies 143
Direct T.V. Replacements J 83
Dixon, L.. & Co. ............ 140
Domestic Dnect Sales, Ltd. . .87
Drake, DESAWIN . . o ks heicane = o] - B 152
Drayton Regulnwr & instrument Co., Ltd. 110
)ubYlier Condenser Co. (1925), Ltd. ...... 11
EHSZ RGN . e 135
Dulcl Co., Ltd., The 46
Duode Natural Reproducers .. ... ... ... 138

Edison Swan Electric Co.,
Egen Electrlc, Ltd.

ELR,,

EKE ...
Electro-Acoustic Developments
Electro-Acoustic Industnes. Ltd
Electro-Methods,
Electro-Winds,
Electronic Instruments (H’ton)
Electronic Precision Equipment
E.M.I. College of Electromcs

Ltd.
ii

Ltd.

Enthoven Solders, Ltd. .........
Eta Tool Co. (Lelcester), Ltd.
Excel Sound Services, Ltd.

Galpins
Gardners Radio, Ltd.

Garrard Engineering
Ges Bros. adio, Ltd
General Electric Co., Ltd
GJth R., Co.
Gillone Electric, Ltd.
Gilson, F., Ltd. .
Gladstone Radio .....
Glaser, ©i5y o-dooamar s oo o0 SRS -
Goldring “Manufacturing  (Gt. c
Goodmans Industries, Ltd. 8%
Goodsell, Ltd. ................ 120
Grampian Reproducers, Ltd 83
Gray, Arthur, Ltd. }%(9)
Grayshaw Instruments ... . .. ..
Griffiths Hansen (Recordings), Ltd. 130
Grundlg (Gt. Britain), Ltd. ............ 78
Hall Electric, Ltd. 6
Hanney, L. F. ..... 121
Harris, D. ... iiiniiiii e 156
Harris, P. 135
Hartley, 36
Hatfleld Ragio .............. 124
Hatter & Davis, Ltd. 146
enley’s, W. T., Telegraph Works Co.
[ P R s
Henry s (Radio, Ltd) . 127
Watts, Ltd. 38
Hlvac. Ltd. .................. 74
Holleys Radio ..... 138
H.P. Radio S elvlces. 121
Hughes, F. A, & C 52
Hunton, Ltd. 108
Iliffe & Sons, Ltd. .................... 100, 1K
International Correspondence Schools . .. 82
Jason Motor & Electronic Co 10€
J.P. Electric, Ltd. ............ 116

Kempner, S.,

Kolectric, Ltds ..........
K. W. Electronics,

1

Leak, B & Co., Ltd. ....
Leevers-hlch Equxpment. Ltd.
Lewis Radio Co.

Light Soldering Developinent: 148
Lionnet, Co. ........ 139
Lockwood & Co. (Woogdwor 130
Long Playm% Record Library 149
Lowther Mfg. Co. ...... 115
L. R. Sup ly Co " Ltd. 83
Lyons Radio, Ltd L Hocacocosoacag 146
Magnetic Devices, Ttd. 10
Mail Qrder Sué)ply Co 55
Malvyn Eng. 130
Marconi Instrument 47
Marconi’s Wireless Telegra d ., 74
Marks, C., & Co. (Newport, Mon) Ltd 111
Martln. JE L 30
McMurdo Instruments Co.. Ltd. .......... 53
Metropolitan-Vickers _Electricai Co., Ltd. 51
Midland Instrument Co, .................. 24
Miles Henslow Publications, Ltd. ........ 74
Minnesotn and Manufacturing

Mocem Book Co.
Modern Electrics,
Modern Sound Equipment
Mondex Products, d.
Morganite Resistors. Ltd.
Moss Wire Mtlls
M.R. pflies. Ltd.
Mullaxd,
Multicore Solders,

2

Multitong Electric Co. 48
Murex, ol SEEes 56
Murray-Hill Co. ........................ 136
Northern Polytechnic .................... 131
Northern Radlo Services 58
Nu-Swift, Ltd. .......................... 155
Qddie, Bradbury & Cull, Ltd. ............ 148

Ltd.

Osmor Radio Products,
Oxley Developments Co

Ltd.
Post Radio Supplies
Power Controls, Ltd.
Premier Radio C‘o
Proops BrosB

Pullin, R. 49
pye, Ltd. 13
Pye, W. G 52
Quartz Crystal Co., Ltd. .................. 142
Radio & Electrical Mart, The ............ 126
Radlo & T.V. Components (Acto; Ltd. 129
Radio Component Specialists .. 103
Radlo Exuhenge Co, The .......c...oo.0. 110
Radio hack ...... 63
Radio esistor. Lid. . 40
Radio Servicing Co. . .60
Radiospares, Ltd oy 1
Radio Supply Co. 96, 97
Radio Traders, Ltd. ........ . 125
R.C.A., Great Britaln, Ltd. ......... 37
Reliance Mfg. Co. (Southwark), Ltd. 138
Robinson, F. & Partners ......... 125
Rogers Development Co. 117
Rola Celestion, L 7
Rollet, H., 0., Ltd. ..... 130
Rudman Darlington (Electronics), 82
Salford Electrical Instruments, Ltd 45
Samsons Surplus Stores 122
Sangamo_ Weston, Ltd. 78
Savage Transformers, Lt 145
Service Radio Spares 122
Shawe Metal Spinning 118
Siemens ske ..., 28
Stfam Electrical Instruments Co 130
Simmonds, L Ltd. ... 84
Smith, G (Radlo), Ltd 105
Smith, Co., Ltd. ....... 144
Solartron _Electronic ‘Group, 109
Southern Radio Supply, Ltd. ..... 135
Specialist Switches .......... 142
Spec Ltd. ..... 102
encer-west 144
mford, A, L. .............. ... ..., 28

1
tandard Telephones & Cables. Ltd. 30, 67, 75
teatite Insulations,

tern ‘Radio, Ltd.

Stern ‘Radio, Ltd. ........ 90, 91
Stewart Transformers .. 118
Stratton & Co., Ltd 4
Suflex, d. . 55
fugden. AR, & 47
rior  Radlo Supplies 116
Su ton Coldfield Electrical Engineers 121
Tannoy Products, Ltd. .................. 130
Tawlor Electrical Co., Ltd. ......... 106
r Tunnicliff (Refractories), Ltd. 99
’I'eclmlcal Suppliers, Ltd. ............ 50
Technograph Printed Circuits, Ltd. 20
Tektronix Ime. ................... 26
lecratt, Ltd, ... ..............000 0.
Telegraph Condenser Co., Ltd. ...... Cover 111
Te egra h Constructlon & Maintenance 2
1
41
Tel on Co., 44
Trix Electrical Co L 49
TRS. ... 23
Uncles, Bliss & Co., Ltd. 38
Universal Book Co. a7
Universal Electrical 33
Universal Electronics 28
University of Southampton 130
Valradlo, Ltd. ............... 00
Verdtk Sales, Ltd. ... .00 0 34
V.E.S. Wholesale Services, Ltd. 24
Vitall Bulbs ..,............. 22
Vortexion, Ltd. ...............c.oooiiinns 77
Walmore Electronics, Ltd. 112
Watts, Cecil E.
Wayne Kerr Laboratories Ltd., The
Wehber, R. A. Lt
Webb'’s Radio
vVgestlnghouse Brake & Signal Co., Ltd.
es
Weymcuth Radie Mfg. Co., Ltd., The
Wharfedale Wireless Wor
ker, H. 20
te, of Gt. Brltaln, Ltd., The 56]
Wilkinson L (Cmydon) Ltd. . - 98
Wilson, Ronald ............... 142
wmsey Television, Ltd. 104
Wright & Weaire, Ltd. .................. 5
Young, C. H. ............. 0050000006000 126
Z. & 1. .Aero Services, Lid. ............. 136

Printed in Qreat Britain for the Publishers, ILIFFe & Soxs Lrp., Dorset House, Stamford St., London, S.E.1, by CoRxwALL Prgss L1D., Parls Garden, London, S8.E.1. Wireless

W«H

be obialoed abroad from the following: AUSTRALIA AND NEW
ud. Gordom & Gotch. Ltd. SouTH AFRIcAt Central News Agency, Ltd.,

3 Gor%on 3 Gou:h Ltd.- Ixnux A, H. Wheeler & Co. C.mnu The
Dawson & Bons (8.A.), Ltd.

e Wm, Rawson

bacri,
fnhmuou? B 9'4”

Usirep Srares: T



Jury, 1956

WIRELESS WORLD
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TO the equipment miaker, the printed circuit is just one more
component, but experience in the manufacture and marketing of
the specialist.

this particular item has proved beyond doubt that it is a job for

The T.C.C. Organisation with its enormous research,

=

development and production facilities backed by half a century
of specialisation, has been made available for printed circuitry.
equipment makers to take full advantage of the technique on
new designs of radio and T.V. receivers, electronic and electrical
equipment.

o~

Y

Y,

Special design and drawing office facilities are provided to enable

Engineers specialising in the design of electrical and
electronic equipment on to printed circuits and a laboratory
studying the physical and chemical problems, such as surface
finishes, plating, dip soldering, etc., are also available. A special

photographic department is also staffed by operators trained to
work to the close dimensional limits required.

The production of T.C.C. Printed Circuits is the com-
bined contribution of all these sections, and every stage is carried
out in a completely self-contained works.

As a technical service to the industry T.C.C. offer these
problems with our engineers.

confidence that T.C.C. printed circuits
are backed by all the resources of an

facilities. To manufacturers we say “Discuss your printed circuit
Put yourself in our hands, with full
established specialist organisation”.

SPECIAL PRODUCTS DIVISION
LONDON

W.3

THE TELEGRAPH CONDENSER CO.LTD
NORTH ACTON

Telephone: ACORN 0061
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HIGH QUALITY
AMPLIFIER
MANUFAGTURER
ADOPTS NEW

After extensive tests in their Laboratory H.J.Leak & Co.Ltd.,
the well known manufacturers of high quality amplifiers,
pick-ups, and tuners, have now decided to standardise on the
use of Ersin Multicore Type 1 SAVBIT Alloy in the manu-
facture of their equipment.

H.J. Leak & Co. Ltd., who have always prided themselves on
the high standard of their wiring and soldering, believe that
by the use of SAVBIT Alloy they can ensure an even higher
consistent quality of soldering, because their soldering irons
remain in good condition 10 times longer than when using
an ordinary tin/lead alloy.

SAVBIT ALLOY

Jury, 1956

Assembling and soldering a
Leak TL[10 *‘ Point One”
High Fidelity Amplifier.

——

Ersin Multicore SAVBIT Alloy contains 5-cores of extra fast
type 366 non-corrosive Ersin flux, and the very small pro-
portion of copper also contained prevents the absorption of
copper from the soldering iron bit.

At present SAVBIT Alloy is available only to manufacturers.
Many of the leading firms in the electronic industry have
adopted the use of SAVBIT Alloy as a means of improving
their soldering efficiency.

Ersin Multicore SAVBIT is supplied on 7-1b and 1-1b reels
in 14, 16, and 18 s.w.g.

7 Ib. REELS

factory use.Prices
on application.

@
,‘fmllm””

Bib WIRE STRIPPER

wire; splits plastic twin flex.
Adjustable to most wire

: \TION

6 tin/lead alloys. AND GUTTER TEc“N“:M' ‘rg?g,w,‘ghj;l‘gmlls-
’ m i Publication b ATloy

9 gauges for W, Strips insulation; cuts ff"'fs‘lﬁ‘,’,' Ivlf‘ullicore Type 1 Savbit Alloy,

/ thicknesses. 3/6 each % Bib THERMOMETER
fi b (subject). j \
: i Mecasures temperature of
\ ,@ / solder on bits and in baths up
SIZE 1 CARTON . W77 0 400°C. Calibrated also in
Available in 4 specifi- Bib RECORDING TAPE )  Fahrenheit. £6.12.6.
cations; e.g. C16018: SPLICER Makes accurate

60/40, 18 s.w.g. 51 ft.
5/- each (subject)

MULTICORE SOLDERS LTD., MULTICORE WORKS, HEMEL HEMPSTEAD, HERTS.

jointing of recording tape simple and

Catalogue | _Alloy S.W.G TApp‘ length qule' 18/6 (SUb'leCt)'
Ref. No. | Tin Lead =77e2 | per carton
Cle0l4 | 60/40 | 14 19 feer

"C16018 | 60/40 | 18 | 5l feet

TC 14013 | 40/60 13 17 feet

| clu4016 | 4060 | 16 | 36feer

7 26 PACK (subject)

Contains 19 ft. of 18
s.w.g. 60/40 alloy. Also
obtainable with 40 ft. of
22 s.w.g. 60/40 alloy for
soldering printed circuits.

(BOXMOOR 3636)




