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98 (A VERTISEMENT)

It is well known that satisfactory transistor perform-
ance can only be obtained by restricting the variation
of collector current with temperature. Under the worst
conditions of operation, stabilisation of the working
point is also essential to prevent thermal runaway.
The most widely used method of d.c. stabilisation con-
sists in deriving the base bias from a potential divider
connected across the base in
conjunction with an emitter
resistor. One possible refine-
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the entire temperature range.
For exact compensation, the voltage across Re should
have an equal and opposite coefficient to Vi!—s, that
is, the voltage across Re should increase by 2-5mV/C.
Pure metals such as copper and nickel have tempera-
ture coefficients of about +0-004/°C. If the value of Re
is chosen to give a voltage drop of about 630mV, this
voltage drop will increase by
about 630 x0:004 = 2-5mV/°C
as required.

ment is to give the emitter
resistor a positive tempera-
ture coefficient. This method
is of particular importance
in circuits using power tran-
sistors, suchasthe OC16,with
low impedance bias supplies.

Temperature Dependence
of Base-to-Emitter Voltage

The increase in collector
current with temperature
arises in part from the
temperature dependence of
the base to emitter voltage.
Under certain conditions,
and particularly with power
transistors, this increase
may become more important

Vee If the drop is higher, or if in
fact Vel decreases by less
than 2-5mV/°C, the circuit
will be overcompensated.
However, overcompensation
is not a disadvantage as it
helps to stabilise against the
collector current changes
produced by the temperature
dependence of the collector
leakage current.

Advantages

In general, an emitter resist-
orhaving a positive tempera-
ture coefficient reduces vari-
ations in collector current
butdoesnot directly improve
the stability of the circuit

than that produced by the
temperature dependence of
thecollectorleakagecurrent.
Referring to the figure, the
base toemittervoltage which
can be measured on an actual transistor exists between
b and e, and itself depends on the internal base resis-
tance, rm', and the voltage between bl and e. This
latter voltage, Vu*—e, changes with temperature at a
rate which is theoretically the same for all transistors,
and is equal to —2-5mV/°C. The minus sign indicates
that Vp'—e decreases with temperature.

Emitter Resistors of Pure Metal

The change of Vi!—e with temperature can be compen-
sated. by using temperature sensitive elements in the
circuit. Thermistors having a negative temperature
coefficient can be used in the bias circuit, but as their
temperature coefficient varies with temperature, it is
not possible to obtain exact compensation.

On the other hand, if the emitter resistor is wound from
wire made of some pure metal, such as copper or nickel,
it will have a positive temperature coefficient and
compensation for changes in Vp!—¢ can be obtained over

It is regretted that the circuit shown in Fig. 2 on this
page of the July issue was incorrect. The electrolytic
capacitor C should be omitted. There should be a
single load resistance Z as shown in Fig. | and the
top of the resistor R1' should be connected to the
collector of Trl (point X).

I Mullard ]

with respect to thermal
runaway, because the emit-
terresistorreacts to changes
in ambient temperature, not
junction temperature.
Signal handling capacity is reduced to a smaller extent
by any rise in ambient temperature.

The collector disgipation does not rise so much with
temperature. It is therefore possible to increase the
dissipation by 10 or 15%, or to permit a higher ambient
temperature, with any given heat sink: under these
conditions the runaway stability remains unaltered.
Alternatively, a somewhat smaller heat sink suffices:
the runaway stability then detériorates somewhat and
better circuit stabilisation is required.

Mounting the positive temperature coeflicient resistor
on the heat sink makes only a negligible improvement
to the runaway stability and may actually be inadvis-
able because of the heat dissipated in the emitter
resistor itself. It would, however, reduce the current

changes which occur when first switching on.

Heat Sinks

Transistors with higher dissipation ratings, such as the
OCT2 and OC18, have to be fitted with some sort of metal
cooling fin or mounting plate which serves to conduct
away, and radiate away, heat generated in the tran-
sistor itself.

Although these heat sinks operate on such a simple
principle, it becomes necessary at the power rating of
the OC16 to specify the dimensions, material, and the
gauge and finish of the metal plate rather exactly.
Usually the chassis can be designed to be the heat sink,
but, if the chassis gets hot because of the presence of
valves or other heat generating components, a separate
sub-chassis may be necessary.

T.8.D. DATA and PUBLICATIONS SECTION, MULLARD LTD, MULLARD HOUSE, TORRINGTON PLACE, LONDON, W.C.1
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Endurance Test

WHEN the International Geophysical Year began
last month an SWI (Special World Interval) was
already in force and observers in all parts of the
world were hard at work measuring the effects of
large solar flares on the ionosphere, the earth’s
magnetic field, the aurorac and many other
phenomena. The sun had collaborated in con-
firming the choice of timing of the experiment, the
world telecommunication network (tested by
practice alerts since January) went operational ”
for the first time, and all the months of elaborate
preparation for this massive international scientific
experiment gave place to the second phase, namely
that of observation.

Much of the information we have about the
constitution of the ionosphere is obtained by radio
pulse reflection at vertical incidence. The number
of stations making this type of continucus auto-
matic measurement has been trebled and particular
attention is being paid to the regions near the
carth’s geomagnetic equator. The basic informa-
tion given by radio sounding methods is the time
taken for the pulse to go and return through a
heterogeneous stratified dielectric, and although
much has been deduced from studies of the
behaviour of pulses of different frequency, the
direct physical measurement of electron density
and dielectric constant has only recently been
extended by rockets above the 20-mile limit of
balloons. During the IGY there is to be a much-
increased expenditure of rockets, including at
least twelve rounds of the specially designed
¢ Skylark ” from the Woomera range.

Studies of the turbulence of the upper atmo-
sphere and the measurement of drifts in the
ionosphere, hitherto made from observations of
the scintillation of noise from radio ¢ stars,” will,
if all goes well, be given an element of greater
precision when the fixed-frequency, point-source
transmitters of the artificial satellites come into
operation. Those stations which are fortunate
enough to be able to plot the track of the satellites
visually, as well as by radio methods, will have a
double check on the refracting properties of the
ionosphere. It is confidently expected that
signals will be heard in this country from the
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American satellite, though its power will be only
of the order of milliwatts, and plans have been
made to follow its course with the Jodrell Bank
telescope and by means of a special interferometer
to be set up and operated by the Royal Aircraft
Establishment at Lasham aerodrome in Hamp-
shire. At this distance and with a low-elevation
propagation path through the atmosphere the
apparent track of the satellite will show measurable
deviations from its true velocity. From these
deviations it is hoped to learn something more of
irregularities of the ionosphere and their variation
with height.

Which turns our attention to the third and most
important phase—the reduction and digestion of
results. This will not begin in earnest until the
end of IGY in 1958, when copies of all the figures
will be sent to the World Data Centres in the
U.S.A., U.S.S.R. and elsewhere. :

The IGY already stands as a monument to
Man’s ability to organize on an international scale,
and will require of him qualities of steadfastness
and concentration in making what will often be
dull routine observations. In this country, Sir
David Brunt, Secretary of the Royal Society, has
been intimately concerned with the detailed
preparation of the British contribution, including
responsibility for the establishment of the Halley
Bay observatory in the Antarctic, and we can
wholeheartedly endorse his hope, expressed at 2
recent conference, that we shall be given the wit
and perseverance, when the time comes, to make
good use of the results of all this collective effort.
Some lines of enquiry are already laid down
with reasonable precision and have as their object
the filling in of blank areas of world maps of
known geophysical phenomena by the addition of
data from strategically placed new observing
stations. Others, deriving from the use of new
tools for measurement, such as the rocket and
the artificial satellite, will extend the range of
measurement and confirm or refute those of our
ideas which at present rest only on hypothesis.
But the hidden treasure of new knowledge can be
revealed only by painstaking sifting and imagina-
tive correlation of apparently unrelated data.
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Colour Television

RESEARCH TRENDS FROM THE PARIS

APART from a new French colour system which
may prove a competitor to the N.T.S.C. system on
819 lines, Wireless World did not find anything at
the Paris Symposium to indicate a turn in the tide
away from the broad principles and techniques of
American colour television, It is true that develop-
ment is going ahead on a simple and cheap receiver
display device to make colour television an economic
possibility for the ordinary viewer. And if, as seems
possible, this turns out to be something like the
single-gun beam-switching or -indexing tubes, it may
recommend a transmission system somewhat differ-
ent from the American pattern. But no hint of this
came out in Paris. Rather we found that most of
the papers described researches which either lent
direct support to the N.T.S.C. system or were neutral
on this point.

It was perhaps significant that the French company
Laboratoires  d’Electronique et de Physique
Appliquées, which described and demonstrated its
own “double-message” system, also described and
demonstrated 819-line and 625-line versions of the
N.T.S.C. system. (Under the particular viewing con-
ditions and with the display equipment available it
was difficult to see much difference between any of
them.) Moreover, it appears that the powerful
Philips organization in Holland, which has devised
its own “two-subcarrier” system, is now virtually
won over to the N.T.S.C. system. In a paper des-
cribing their experiments with a 625-line version,
they stated the definite opinion that such a system
would be the best one for introduction in Europe.

Bandwidth Requirements

A question which seemed to concern a great many
contributors to the Symposium was the bandwidth
of colour television signals—particularly with regard
to the subjective requirements of the viewer in
picture sharpness and clarity. Here the general
view seemed to be that the bandwidth of the lumi-
nance, or brightness, signal could be considerably
smaller than that generally laid down for existing
monochrome transmissions. For example, a paper
from the Sylvania-Thorn company (Britain) des-
cribed subjective viewing tests which found the
optimum bandwidth for 405-line monochrome pic-
tures, viewed at ten times the picture height, to be
only L5Mc/s (and for 625-line pictures only
3.0 Mc/s). In colour pictures a B.B.C. communi-
cation stated that if the chrominance component
is given our full 3-Mc/s bandwidth, then the lumi-
nance component can be somewhat degraded before
any loss of sharpness becomes visible. An R.C.A.
paper mentioned that some statistical redundancy in
American television pictures can be removed simply
by passing the video signal through a 2-Mc/s low-
pass filter and the result is still very acceptable. All
this was confirmed, said a representative of one
British receiver manufacturer, by the fact that the
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Marks Time

INTERNATIONAL SYMPOSIUM

buying public do not seem to show any preference
for commercial receivers with wider bandwidths.

The point here seems to be that in the N.T.S.C,
system there is really no need for the colour sub-
carrier signal to share the same band as the bright-
ness (monochrome) signal because the viewer’s eye
is unable to perceive the brightness information over
the shared part of the video spectrum. In other
words the brightness signal could be band-limited
at the optimum point so that the two signals would
not overlap and there would be no sub-carrier inter-
ference problem. It is well known, of course, that
American monochrome receivers do in fact achieve
this effect when displaying compatible N.T.S.C. pic-
tures by virtue of their somewhat restricted video
bandwidths.

High Definition Pictures

The idea was illustrated in another way by the
demonstration of the French 819-line N.T.S.C.
system, with its exceptionally wide 10-Mc/s mono-
chrome bandwidth. Glancing at the compatible
picture on a black-and-white receiver, one was almost
impelled by the extreme fineness of detail to view it
at close quarters—much closer than ten times the
picture height—but then the disadvantage of the wide
bandwidth became immediately apparent in the
marked visibility of the colour sub-carrier dot pattern,

Incidentally, it was perhaps significant to hear two
representatives of British television broadcasting
privately, enthusing over the French 819-line
monochrome pictures, which at their best are
undoubtedly superior to the best we can do on 405
lines and 3-Mc/s bandwidth. On the other hand,
it was observed that the higher definition does not
seem to offer much advantage in colour television—
particularly when the R.C.A. tri-colour tube with its
restricted resolution of 400 lines is used as a display
device.

Indeed it is true to say that most of the existing
colour display devices leave much to be desired in
general performance, quite apart from the question
of cost. A comparative paper from Hazeltine in the
U.S.A. put the single-gun beam-switching and beam-
indexing tubes first in order of performance, followed
by the three-gun focus-grid tube, the three-gun
shadow-mask tube and finally the three-tube projec-
tion system. This was also roughly the order of in-
creasing cost. A representative of Pye, however,
disagreed with the low performance assessment of
projection systems. Describing a large-screen pro-
jection equipment using three Schmidt-type optical
systems, he mentioned that the problem of accurate
registration had been largely overcome by making
all adjustments mechanical in form so that any drifts
resulting from electrical controls were eliminated.
This equipment used large dichroic mirrors for opti-
cal superimposition, but another speaker said he had
used side-by-side Schmidt systems successfully (with
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optical correction) and thereby gained in light out-
put, definition and contrast ratio.

Another problem in registration, but this time in
direct-viewing colour c.r. tubes, is to get the electron
beam to fall accurately on the required phosphor
at all points without energizing adjacent colours. An
improved tube described in a Philips paper gave a
“post focusihg” action between a mask (compar-
able with a shadow mask) and the screen. The focus-
ing was obtained by slits in the mask of almost
elliptical shape and a reducing voltage gradient
between the mask and screen. Because the holes in
the focusing mask were larger than in the R.C.A.
shadow mask, a considerable improvement in trans-
parency was obtained (actually a transparency of 60
per cent), but since the screen potential was reduced
by a factor of 4 there was not an equivalent gain in
brightness. However, further improvements were
being made by the introduction of a second mask.

A difficulty comparable with registration is the
accurate matching of the gamma characteristic in
the three electron guns of a tri-colour c.r. tube or in
three separate projection tubes. Discrepancies can
cause errors, particularly in the reproduction of
brightness information. A subjective viewing test
described in a Mullard paper was designed to dis-
cover what differences were permissible between
the transfer characteristics of the three primary-
colour channels of a colour system, and this led to
the conclusion that the tolerances on tube manu-
facture would be very tight indeed.
< At the transmitting end, there are equivalent
difficulties in the registration and matching of the
three camera pick-up tubes, and any discrepancies
are particularly noticeable in the quality of the com-
posite black-and-white picture. A paper from Tele-
funken (Germany) emphasized the desirability of
using just a single tube with a three-colour filter to
avoid this situation but here of course the optical and
instrumental difficulties are enormous. The photo-
conductive pick-up tube was said to have great
possibilities for three-colour cameras, and a new
type using a layer of lead monoxide for the light-
sensitive element was described in another Philips
paper. This tube was characterized by its high
sensitivity, fast response at low light levels and
negligible dark current. The usual problem of stor-
age in photoconductive tubes was overcome because
the decay of the signal after interruption of light
was primarily determined by the discharging scan-
ning beam and not by the inherent inertia of the
photoconductor itself.

Receiver Performance

It was disappointing to hear no results of the B.B.C.
experimental transmissions on the N.T.S.C. sys-
tem, but one British receiver manufacturer (G.E.C.)
described subjective viewing tests which took
advantage of these transmissions to discover per-
missible tolerances in colour receiver perform-
ance. In particular the phase stability of the local
colour reference oscillator is important because it
controls the hue of the displayed colours. Deliberate
phase changes were made gradually to simulate drift
and it appeared that the more discriminating view-
ers would not tolerate more than a +5° variation in
phase angle. At the same time, there was a range of
adjustment as wide as 30° over which they were
willing to actually set the reference phase control
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for optimum colour reproduction. Viewers’ ideas
of what constituted pure white on the screen were
somewhat varied, and changed with the room light-
ing. The results, moreover, were not centred round
the official Illuminant “C” on the C.I.E. chroma-
ticity diagram. <

The G.E.C. contributors had also investigated the
subjective effects of noise in colour television re-
ceivers. Another kind of interference, resulting from
multi-path reception, was discussed in a paper from
the Swiss P.T.T., who had taken advantage of the
Swiss mountains to study the effect of this
phenomenon on the frequency spectra of mono-
chrome television signals. A swept frequency oscil-
lator was used at the Band-I transmitter and the
disturbances resulting from the multi-path
propagation were assessed statistically from
measurements at various domestic receivers. It was
concluded that for colour television the narrower the
bandwidth of the colour signal the better. These
effects, of course, are likely to create quite a pro-
blem in any future colour services in Bands IV or

For colour television recording, a method using a
lenticular film was described in a paper from the
Eastman Kodak Company. The film has a fine
cylindrical lenticular pattern on one side and its
emulsion on the other. Three primary colour com-
ponent images are directed on to the lenticular sur-
face from different angles and they appear on the
emulsion as three separate sets of interlaced thin
bands—the exposure in each case corresponding to
the primary colour content. One big advantage is the
speed and simplicity with which the film can be
developed and copies can be made.

Elecironics in Automation

Viewpoint on the Brit. [.R.E. Convention

THE introduction of digital computers into pro-
cess control systems was probably the most
significant thing discussed at this year’s Brit. LR.E.
Convention. Significant, because it is a definite step
in the direction of Norbert Wiener’s imaginative
forecast of ultimate automation to which we drew
attention two years ago*—the overall control and
co-ordination of complete factories by electronic
systems comparable with large-scale digital com-
puters.

Hitherto digital computers have been isolated in
laboratories and business offices and used merely as
aids to human calculation. Even when employed for
production planning in factories they have needed
human supervisors to feed in and take out informa-
tion. But there are signs of a change in this situa-
tion. Already engineers are beginning to explore
the possibility of incorporating digital computers
directly into control loops so that more variables can
be taken into account than by ordinary servo-
mechanisms.

Many people think that digital computers are

* ¢ The Automatic Factory,” W.W. August 1955.
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inherently too slow for operation in “real-time”
control systems. This idea was refuted by one
speaker at the Convention who described a “real-
time » digital computer which received its input in-
formation from shaft rotations (coded into digital
form) and gave an output which directly operated
an electro-hydraulic servo-mechanism. The “real
time ” in this instance did not mean instantaneously
but extremely fast—the process of addition, for
example, taking only 40usec.

This high speed was attained by using the
“ parallel ” mode of operation (all digit pulses of a
number advancing simultaneously on separate wires
instead of in sequence on one wire). The pro-
gramme of instructions was built into the connec-
tions and very little storage capacity was required
because of the direct manner of receiving, process-
ing and despatching the numerical data. High-fre-
quency transistors were used for the logical circuits
and the whole machine occupied only about one-
third of a cubic foot.

The technique of feeding information directly into
a digital computer from measuring instruments, in-
stead of via the medium of punched cards on tape,
was mentioned by another speaker, who described
how an existing business machine (the Elliott
«405”) was adapted for this purpose. The output,
incidentally, was used to operate an analogue type
of plotting device.

Conveyer-belt Systems

In some applications, the “real time” could mean
something really slow—for example, in the control
of manufacturing processes based on conveyer belts.
One of the Convention papers discussed the control
of a conveyer-belt system in which the products on
the belt could be varied in design (e.g., different
paint colours on motor-car bodies) according to the
day-to-day fluctuations in demand from customers.
In the control apparatus the slow movement of the
conveyer belt was simulated by a storage medium
moving equally slowly past a complexity of “read-
ing” and “writing” heads connected to the digital
computer. Numerically coded information about
the items on the belt was “written” by the com-
puter at corresponding places on the storage
medium. As a particular item reached a “decision
point” on the belt, the stored information on what
was to be done at that point came to a reading
head, which gave out the appropriate signals for
actuating the process.

Another paper considered the use of computers in
control systems applied to continuous-process
chemical manufacturing plants. Here the object was
to keep the plant output as near as possible to a
desired specification. The outputs from local con-
trol loops already existing in the plant would be
continuously monitored in a scanning sequence and
compared in the computer with the desired values
for the product. According to the results, the com-
puter output would be used to apply correcting
signals to the control-loop equipment. It was felt
that electronic circuits using such components as
transistors and cryotrons would be desirable in this
application so that voltages could be kept to low
values for safety reasons.

A particular feature of computers used for this
type of production control would be a multiplicity of
input and output devices distributed about the fac-
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“to use an all-electronic converter.

tory. One speaker went further and suggested that
the computing circuits themselves would probably
have to be decentralized and distributed in a similar
manner.

In order to feed information from measuring de-
vices into digital computers it is usually necessary
to convert an analogue type of indication into digital
form. When, say, the angular movement of a shaft
has to be measured, this can easily be done by using
a commutator disc or “digitizer” on the shaft.
When the output of a measuring transducer is in the
form of a varying voltage, however, it is necessary
A high-speed
electronic converter described in one paper was
basically a servo-mechanism using a non-linear
feedback element. The voltage to be measured was
compared with a voltage analogue of a number held
in a register. Any resultant error signal was used
to gate digit pulses into the register in such a way
that the error was reduced to zero. Thus the
number in the register increased and decreased in
accordance with the input voltage variations.

A somewhat sophisticated digital measuring tech~
nique described in another paper gave its output as
a ratio, or as a percentage of some reference value.
For this, independent sources of pulses were counted
and then compared. The device was said to have
applications in revolution counting and tachometry
and where comparative measurements have to be
made between driving and driven apparatus. An-
other rather complex type of digital measurement
under discussion was the evaluation of correlation
functions from statistical operating data taken from
different points in a control system. This could
be used, for example, for determining the transfer
function of a control system while it was still in
operation. Correlation computers are traditionally
analogue devices, but greater accuracy can be
obtained from digital methods, and a digital machine
was described which accumulated the sum of products
of pairs of numbers for this type of evaluation. It
operated in the decimal scale, using Dekatrons for
the arithmetic circuits. Working on pairs of two-
digit decimal numbers, it could accumulate 100
products per minute.

Analogue Techniques ?

The emphasis on digital computers in control loops
is perhaps rather unexpected when analogue com-
puters seem at first more obviously suited to the
purpose. Analogue computers do have certain
applications in continuous-process control locips, but,
as one paper pointed out, when the manufactured
product consists of a number of items, each with a
particular identity, then these machines are quite
inappropriate. It is the arithmetical accuracy,
ability to perform logical operations and facility for
storage of data and instructions which make the
digital machine more suited to the complex organiza-
tion of overall control.

Many other aspects of automatic control and in-
spection were discussed—machine-tool position con-
trol, ultrasonic inspection, pH control, ftuid density
measurements, to name just a few. It was, how-
ever, rather surprising to find a whole day’s session
devoted to simulators. If these come under the
heading of automation then Wireless World gives
up all hope of discovering what automation really
means.
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WORLD OF WIRELIESS

Medical Electronics

AN international organization to foster the applica-
tion of electronics to medicine is being formed by
Dr. V. K. Zworykin, the well-known American
pioneer in electronic television. Interviewed re-
cently by Wireless World in Paris, Dr. Zworykin
said he felt that electronics should be applied more
directly than it has been to the benefit of humanity.
Already he has been instrumental in establishing a
Medical Electronics Centre in the Rockefeller
Institute for Medical Research in New York. The
aim here is to develop new electronic techniques
for the medical world without any form of commer-
cial exploitation and already several devices have
been produced on this basis. Dr, Zworykin has also
composed a bibliography of medical electronics
literature. He hopes to organize an international
conference on the subject, possibly at the time of the
1958 Brussels Exhibition.

Further Education

WITH the opening of the scholastic year in Sep-
tember, we have received prospectuses of radio and
electronics courses from a number of polytechnics,
colleges and other bodies.

The Northern Polytechnic, Holloway, London,
N.7, has introduced a one-year evening course (one
evening a week) covering the audio-frequency engin-
eering syllabus, Part 5, for the Brit. L.R.E. Graduate
Exam. The tclevision engineering course (evenings)
has been extended to two years and now includes
the fundamentals of colour systems.

Among the short courses provided at the South-
East London Technical College, Lewisham, S.E.4,
is again one on transistors and their applications.
The College also has a four-year C. & G. electrical
technicians’ course in which specialization in in-
dustrial electronics is provided.

Details of evening courses on v.h.f. techniques,
radar maintenance, and radio and television servicing,
plus full-time day courses in telecommunication
engineering are given in the prospectus issued by the
Norwood Technical College, London, S.E.27.

Courses in preparation for the Radio Amateur
Examination are again being provided at the Brent-
ford (Middlesex) Evening Institute, Ilford (Essex),
Literary Institute and Northwood (Middlesex) Even-
ing Institute.

NATIONAL RADIO EXHIBITION

(Earls Court, Aug. 28th—Sept. 7th, Il a.m.—10 p.m.)

WIRELESS WORLD SHOW NUMBERS

September: Show Guide (publication date August
27th). Plan of the stands with stand-
to-stand guide to the exhibits.

October: Show Review (publication date Septem-
ber 24th). An assessment of trends in

the design of television and sound
WRELESs WORLD, AuGusT 1957

receivers.

L.E.E. Premiums

APPROXIMATELY a third of the awards made by
the LE.E. for papers read, or accepted for publica-
tion, during the 1956-57 session are for contributions
in the radio and electronics field.

Two papers on signal-noise ratio in radio-
telegraphy have won for H. B. Law, of the G.P.O.
Research Station, Dollis Hill, the Kelvin Premium
(£25). Mr. Law also shares the Fahie Premium
(£10) with his Post Office colleagues, J. W. Allnatt
and E. D. J. Jones, for their paper “Frequency
diversity in the reception of selectively fading binary
f.m. signals.”

For their paper “Fading of long-distance radio
signals and a comparison of space- and polarization-
diversity reception in the 6-18 Mc/s range,” Dr.
G. L. Grisdale (Marconi’s), J. G. Morris (Govern-
ment Communications Headquarters), and D. S.
Palmer (Marconi’s), receive the Duddell Premium
(£20). Professor H. E. M. Barlow (University Col-
lege, London), is awarded the Ambrose Fleming
Premium (£15) for “Hall effect and its counterpart,
radiation pressure, in microwave power measure-
ment.” There were also ten extra premiums, valued
at £5 cach, awarded for papers presented to the
radio and telecommunication section,

Tape Exchanges

DURING the past five years various organizations
have been formed, both in this country and abroad,
to encourage the exchange between individuals of
tape recordings. :

World Tape Pals, which issues a bi-monthly pub-
lication Tape Topics, was founded in Dallas, Texas,
in 1952. The British representative is Roger D.
Smallwood, of 28, Wrekin Road, Sutton Coldfield.

The only British organization is the recently
formed British Amateur Tape Recording Society,
of which E. Yates, of 210, Stamford Road, Blacon,
Cheshire, is general secretary. The society is issu-
ing a tape-recorded bulletin—playing time, one hour
—and also a quarterly tape “magazine” for blind
members.

B.A.T.R.S., the Voicespondence Club (Noel, Va.,
U.S.A.), and the Australian Tape Recordists Asso-
ciation (Adelaide), are the founder members of the
International Association of Recording Clubs.

In addition to the American clubs already men-
tioned there are Tape Respondents International,
United Recording Club, International Tape Worms,
and National Tapespinners. '

Amateur Recording Contest.—Copies of the rules and
entry forms for the Concours International du Meilleur
Enregistrement. Sonor, which is organized by the
world’s amateur recording associations, are obtainable
from H. J. Houlgate, 12, Strongbow Road, London,
S.E.9, on receipt of a stamped addressed envelope. Last
year two British entries won prizes in this international
contest organized to find the best amateur examples of
recording techniques for various subjects. The closing
date for entries is September 15th.
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1.G.Y. Broadcasts.—Warnings of expected increases
in solar activity and declarations of Special World In-
tervals, issued by the Royal Society during the Inter-
national Geophysical Year, are being broadcast by the
B.B.C. at 11.03 p.m. in the Home Service after the news
and before the weather forecast. These announcements
supplement the communications system already estab-
lished by the World Warning Agency.

Test transmissions from the site of the I T.A. station
being built at St. Hilary, Glamorgan., to serve South
Wales and the West of England will start on September
ond. The station will operate in Channel 10
(199.75 Mc/s vision, 196.25 Mc/s sound). The test
transmissions will be radiated from an aerial mounted at
a height of about 350 feet on the partially completed
750-foot mast, and will have an e.r.p. of about 1 kW.
It is hoped to start programme transmissions from the
station before Christmas.

Scottish Television—With the opening on August
16th of the B.B.C.’s television station at Rosemarkie,
near Inverness, the coverage of the Scottish television
service will increase to 93% of the population. The
station, which is the B.B.C.’s seventeenth, will operate
in Channel 2 (vision 51.75 Mc/s, sound 48.25 Mc/s)
with horizontal polarization and an er.p. of 1.5 kW.
Test transmissions will be radiated from 10.0 a.m. to
1.0 p.m. each weekday from July 31st until the station
is brought into service. )

Welsh V.H.F.—A site at Cyrn-y-Brain, near Llan-
gollen, Denbigh, has been chosen by the B.B.C. for the
north-east Wales v.h.f. sound transmitter. It is
expected that the station will be brought into service by
the autumn of next year. It was originally intended
to build the station at Corwen, Merioneth., and to
transmit only the Welsh Home Service, but it is now
planned as a three-programme station radiating on 88.9,
01.1 and 93.3 Mc/s with an e.r.p. of 6 kW.

Television licences increased by 68,390 during May
bringing the total to 7,118,698, The overall number of
broadcast receiving licences in the United Kingdom,
including those for television and 312,528 for car radio,
was 14,583,256 at the end of May.

1958 Audio Fair.—Next year’s London Audio Fair
will again be held at the Waldorf Hotel, but it will be
for five days instead of four (April 18th to 22nd). A
day will be reserved for trade buyers, overseas visitors
and the press.

Northern Audio Fair.—Plans are being made to hold
a three-day Audio Fair at the Grand Hotel, Harrogate,
from October 25th. Particulars of this show and next
year’s London fair are obtainable from Audio Fairs,
Ltd., 42, Manchester Street, London, W.1.

‘Band IV television from the Television Society’s
transmitter installed at the Norwood Technical College
are being discontinued during the summer vacation, but
will be resumed on September 9th. The transmissions,
which are radiated on 427 Mc/s, vision, and 423.5 Mc/s,
sound, and consist of Test Card C and a tone, will be
orlx Mondays, Wednesdays and Fridays from 7.0
till 9.0.

Mobile Radio.—Reference was made at the British
Electrical Power Convention at Eastbourne to the grow-
ing use of v.h.f. radio-telephony by the electricity supply
industry. There are now 99 fixed stations and well over
1,000 mobile transmitters in use by electricity boards.

Amateur Television.—There are now 32 amateur tele-
vision transmitting stations in the UK. A list of call
signs and locations is given in the summer edition of
CO-TV, issued by the British Amateur Television
Club.

Circuit details, or instruction manual, of the Eddy-
stone 358X receiver is being sought by a reader.
Information should be addressed to M. Osborne, c/o
The Editor. .
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Electronic Telephone Exchanges.—The Post Office
has entered into an agreement with five telephone equip-
ment manufacturers for the pooling of ideas with the
object of designing the best possible electronic switch-
ing system,” and to this end a research committee has
been set up under the chairmanship of the Post Office
engineer-in-chief. This is recorded in the annual report
of the Telecommunication Engineering and Manufactur-
ing Association.

Computer Society.—Last year the London Computer
Group was formed and from this has now grown the
British Computer Society with headquarters at 29, Bury
Street, St. James’s, London, S.W.1. The primary object
of the Society is to “further the development and use
of computational machinery.” Among the members of
the provisional council is Dr. A. D. Booth, of the
Birkbeck College Computational Laboratory.

Computer Exhibition.—Plans for this country’s first
Electronic Computer Exhibition, to be held at Olympia,
London, from November 28th to December 4th next
year, .mclude an international technical symposium
organized by the National Physical Laboratory. It is
also proposed to hold a business computer symposium
arranged by the sponsors of the exhibition, the Radio
Communication and Electronic Engineering Association
and the Office Appliance and Business Equipment
Trades Association. Incidentally, the Exhibition is non-
profit making and any excess of receipts over expendi-
ture is to be returned to exhibitors. .

Thorn-Champion.—Rumoured change of ownership
of the Champion Electric Corporation was confirmed
when Thorn Electrical Industries (makers of Ferguson
receivers) announced on July 8th their acquisition of a
group of three companies—Champion Corporation,
Newhaven Cabinet Works, Ltd., and Austin Clark
(London), Ltd.

Thorn-Bendix.—An agreement with Bendix Aviation
Corporation, of the U.S.A., permits Thorn Electrical
Industries to manufacture the Bendix range of AN..
Pigmy and Unitor connectors,

Soviet Television.—According to a note in Soviet
News, which is issued by the Soviet Embassy in London,
the U.S.S.R. now has 24 television stations and a further
ten will be opened this year. In April there were about
1.5M television receivers in the Union,

« Operation Smoke-Puff ” is the title given to a series
of tests being undertaken in the United States to estab-
lish two-way radio communication by reflecting signals
from man-made ionized clouds produced by releasing
nitric oxide gas from rockets. Members of the American
Radio Relay League are participating in the tests which
are sponsored by the U.S. Air Force.

Audio Engineering.—This year’s convention of the
Audio Engineering Society of America, at which some
fifty papers will be presented, is to be held in con-
junction with the New York High Fidelity Show.
Both will be held in the New York Trade Show Build-
ing from October 9th to 12th.

U.S. Electronics Conference.—The 13th annual
National Electronics Conference will be held from
October 7th to 9th at the Hotel Sherman, Chicago.
Information on the Conference and the associated
exhibition is obtainable from the N.E.C, 84 E.
Randolph Street, Chicago 1, Illinois, U.S.A.

Interkama—an International Congress and Exhibition
of Measuring Instrumentation and Automation—is being
held in Diisseldorf, West Germany, from November 2nd
to 10th. Particulars are obtainable from Nordwest-
deutsche Ausstellungsgesellschaft m.b.H., Ehrenhof 4,
Diisseldorf. .

LEE. Students—The 1957-58 chairman of the
London Graduate and Student Section of the LE.E, is
F. L. Fielding, of Standard Telephones & Cables,
and the honorary secretary, L. A. Harris, of Marconi’s.
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An Alternative Col

By E. J. GARGINI*

THERE is a great temptation in Britain to adopt
the American N.T.S.C. colour television system
—suitably modified for 405-line standards—exactly
as it stands. This would be very unwise, however,
until the details of the system have been critically
examined, particularly in the light of recent develop-
ments.

The author has been investigating colour systems
with the ultimate aim of finding the best method
of transmission to result in a simple and cheap
domestic receiver—on which the success of colour
television so much depends. In the course of this
work several deficiencies of the N.T.S.C. system
have come to light, and these have led to a proposal
for an improved alternative system using a funda-
mentally different method of transmitting the colour
information. However, the broad principle by which
the N.T.S.C. system obtains its compatibility is
retained—that of transmitting a luminance, or
brightness, signal in the correct form for monochrome
receivers, together with a colour signal providing
the additional hue and saturation information
required for colour receivers.

Three major features of the N.T.S.C. system are
open to criticism, and these have already been
discussed in Wireless Worldt. The first is the nature
of the colour signal. This signal conveys colour-
difference information—that is, differences from

* E.M.I, Research Department.,
1 N.T.S.C. Colour Information,” by E. L. C. White, February,
1957, issue.
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white—and is formed from colour-difference com-
ponents Ez-Ey, Eg-Ey and Ep-Ey (where Eg,
E; and E; are the red, green and blue camera-
tube outputs and Ey is the luminance or “ white-
ness > signal). As colours become more saturated
for a given brightness level, the Ey, Eq and Eg
camera outputs become larger and more significant
in the Ex-Ey, Eq-Ey and Ez-Ey colour-difference
signals, while the Ey signal remains constant.
Thus, any brightness detail in a saturated colour
(e.g., dark shadows on a bright red curtain) will
produce larger amplitude changes in the appropriate
colour-difference signals than with a less saturated
colour (e.g., the same shadows on a pale red curtain
of equal brightness). In other words, the brightness
information, which properly belongs in the luminance
channel, is carried increasingly by the colour signal.
Since in the N.T.S.C. system the colour signal is
band-limited by filters to give a narrow-band colour
signal—and hence slower rates of change—the result
is that with saturated colours a good deal of the
brightness detail (to which the eye is particularly
sensitive) is completely lost.

In the proposed alternative system this particular
disadvantage is avoided by transmitting a colour
signal which carries no redundant brightness informa-
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Fig. I. Three-dimensional vector diagrams illustrating the difference between a chromaticity signal (a) and a chrominance

signal as used in the N.T.S.C. system (b).
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tion. Consequently only true colour information—
that is, hue and saturation—is conveyed. For this
reason the colour signal is called a chromaticity

signal, as distinct from the chrominance signal of -

the N.T.S.C. system. The difference between the
two is illustrated by the three-dimensional vector
diagrams in Fig. 1. Here the colour signal vector
represents hue by its phase angle and saturation
by its amplitude. In the chromaticity signal (a)
the colour signal amplitude is not influenced by
different brightness levels, but in the chrominance
signal (b) the amplitude is determined partly by the
colour content and partly by the brightness.

Gamma Correction

The second feature of the N.T.S.C. system under
criticism is the composition of the luminance signal.
This is formed from a mixture of the red, green and
blue camera-tube outputs (actually Ey=0.59E.+
0.3E;+0.11E3) which are first individually gamma-
corrected. The fact that an inverse square-law
correction is applied to the individual components
of the luminance signal at the transmitter leads to
inaccuracies in the displayed luminance information
at the receiver. Moreover, if the individual gamma
corrections are not balanced properly the displayed
colours will alter in hue and saturation at different
intensity levels. This problem does not arise in the
improved alternative system, since the luminance
signal is gamma-corrected after formation.

The third questionable feature of the N.T.S.C.
system is the use of a sub-carrier inside the normal
monochrome vision band. In American receivers
it is well known that the video response is substan-
tially reduced at the sub-carrier frequency so the
effect of interference from the colour signal is not
very severe. In addition, although the so-called “ I >
modified colour-difference signal has extended
sidebands to convey the more detailed information
which the eye can appreciate at the red end of the
optical spectrumi}, this extra information is not,
in fact, utilized in current receivers.

Consequently the N.T.S.C. system as used in
America is not really a band-sharing system, but
one in which colour information is virtually trans-
mitted outside the monochrome band in the unused
area close to the sound carrier. If the system were
adopted in Britain, however, the wider bandwidth

1 The other modified colour-difference signal, called the “Q” signal
has a narrower bandwidth and conveys the less detailed information
required at the blue end of the optical spectrum.

SOUND  SATURATION

VISION
CARRIER SUB-CARRIER CARRIER

HUE (PHASE M0D.)

—-i «i—j/soon/s L—IM:/S ——><'—IMc/s——>j
SMc/s

3.5Me/s

100ke/s

Fig. 2. Frequency spectrum of the proposed alternative
system. The sub-carrier is at 3Mc'’s instead of 2.66Mc/s
as in the British N.T.S.C. system.
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of the average domestic model would insufficiently
attenuate the colour sub-carrier and thus permit a
display of dot patterning.

Although this may not be a severe price to pay for
colour broadcasting, the fact that the colour receiver
must treat the colour transmission as an outside-the-
luminance-band transmission, means that the lumin-
ance detail at the colour receiver is restricted. This
band restriction comes about because the sub-carrier
itself must not appear at the colour receiver c.r.t.
control electrodes otherwise it will increase the
brightness of the colour components upon rectifica-
tion in any particular electron-gun assembly. More-
over, if the guns are in any way fed with unequal
amounts of colour sub-carrier the colour balance
will no longer be maintained at different brightness
levels.

- A further difficulty arises because in practice it is
necessary to use a ‘“ notch > filter at the transmitter
to prevent those brightness transients which produce
components at frequencies close to the colour sub-
carrier from beating with the receiver’s synchronous-
detection local oscillator and so causing low-frequency
colour beat patterning. This filter inevitably reduces
the bandwidth of the brightness signal.

If it were possible to use a 3-Mc/s colour sub-
carrier in Britain, however, instead of one at
2.66Mc/s, most domestic receivers would display
very little dot patterning. This, in fact, is what is
proposed in the alternative system. Moreover the
“notch ” filter mentioned above is not necessary
because the low-frequency colour beat patterning is
reduced by other means. In the N.T.S.C. system
the interaction between the brightness transients and
the colour sub-carrier actually occurs because the
sub-carrier is positioned in the single-sideband part
of the monochrome band. This is avoided in the
alternative system by removing from the colour
signal the component most susceptible to interference
—the hue information—and transmitting it over the
double-sideband part of the monochrome band
around the main carrier. It is clearly not possible
to have a sub-carrier at the same frequency as the
main carrier, so the method adopted is to transmit
the change of hue angle by phase modulation of the
main carrier. The 3-Mc/s sub-carrier is then merely
concerned with conveying the saturation information
—transmitted by amplitude modulation.

The complete signal of the alternative system has
a frequency spectrum as illustrated in Fig. 2.
Summarizing the situation, it can be said that the
chromaticity information to be transmitted is
separated into its two components, hue and satura-
tion, and the hue is conveyed by phase modulation
of the main carrier and the saturation by amplitude
modulation of a 3-Mc/s sub-carrier just outside the
normal monochrome video band.

It will be noted, first of all, that the chromaticity
signals are restricted in bandwidth, compared with
the luminance signal, in the same way as the chromin-
ance signals in the N.T.S.C. system, This restriction
takes advantage of the general principle that the eye
is less sensitive to small colour detail than it is to
small brightness detail, and that a sharp colour
picture can be synthesized by combining blurred, or
narrow-band, colour information with sharp or wide-
band, brightness information.

Actually the rate-of-change of hue information has
been restricted to a bandwidth corresponding to that

WIiIRELESS WORLD, AuGgusT 1957

www americanradiohistorv com


www.americanradiohistory.com

MASTER
CRYSTAL
OSCILLATOR
I:'ig. 3. Block schem.af.ic show- f COMPLETE
ing how the chromaticity signal PHASE - MODULATED COLOUR
is generated and transmitted in SUB-CARRIER FAYMHEEL MODULATOR AL
the form of the Fig. 2 frequency SUB-CARRIER CONTROL MODULAT
0SCILLATOR
spectrum.
) HUE
sING
Eg-E; | I-BAND \v
Er L3y - LIMITER DELAY MODUL ATOR hmr
wn M FILTER T o
w ) 3 e
° : £S5
g Eo-; | I-sano e % ENVELOPE Q-gaND
8
€ ¢ Lp (—=— 5% DETECTOR v
z B ! FILTER FILTER | SAT.X BRIGHTNESS
S ¢
z
g E|E cos 6 R /
w S
Eg—> SUB-CARRIER
3 0SCILLATOR
Y
G B
L.P. a
FILTER DELAY {; S
E o
SYNC. BURST
GENERATOR
S B
ES EE / EE
L GAMMA L oeLay ADDER
CORRECTOR
| B

of the “ I” modified colour-difference signal in the
N.T.S.C. system, and the rate-of-change of satura-
tion to a bandwidth corresponding to that of the
“Q?” modified colour-difference signal. This has
been arranged purely for the purpose of comparative
tests with the N.T.S.C. system. The fact that the
saturation component is assigned the narrower band
is mainly a matter of expediency—and it provides
another reason why the transient hue information
should be phase modulated on to the main carrier.
With this arrangement it will be noted that the
transmission of the colour information corresponds
to the colour vector diagram in Fig. 1(a)—the hue
being represented by angle or phase and the satura-
tion by amplitude.

Signal Synthesis

It now remains to be shown how the chromaticity
signal is manufactured in the form of hue and
saturation components and how these are combined
with the luminance information to form the complete
colour signal in Fig. 2. A block schematic of the
system is shown in Fig. 3. To begin with, the red,
green and blue camera-tube outputs, Eg, E; and Eg,
are passed into proportional adding circuits known
as matrices. Various proportions of these voltages
are then combined to form three brightness type
signals. The first is a luminance signal Ey, as in the
N.T.S.C. system (Ey = 0.59E4 + 0.3E; + 0.11Ey),
the second is an “ equal-energy > brightness signal,
Ey, formed from equal amounts of the three camera
outputs (Ey = (Ey + Eg + Eg) = 3), while the
third, E,, has a special composition which will
appear shortly.

This E, signal is subtracted from E; and Ej to
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form two colour-difference signals Eg-E, and
Ez-E;, as shown. These are passed through low-pass
filters which limit them both to a bandwidth corres-
ponding to that of the I signal in the N.T.S.C.
system. The two colour-difference signals are then
used to amplitude modulate two components of a
3-Mc/s sub-carrier having a phase difference of 90°
between them. The two modulated components are
combined to produce a single chrominance-type
signal at 3Mc/s which conveys hue information by its
phase angle and saturation and brightness informa-
tion by its amplitude. It differs from the N.T.S.C.
chrominance signal, however, in that the composition
of the E; signal is arranged so that the phase angles
which represent the three primaries, red, green and
blue, are equally spaced at 120° intervals. This
arrangement is called a symmetrical colour-difference
signal,

The symmetrical signal is passed to a splitter unit,
one output of which is taken through a delay device,
and the other to an amplitude detector. The output
of this detector is the saturation X brightness
component of the colour signal (see Fig. 1(b)) and
has the character of a video type of signal. As the
Ex-E; and Ez-E, components have been passed
through ““ I-bandwidth » filters before medulation,
it follows that the chrominance signal will possess
phase and amplitude changes which are related to
the rise times of the two component voltages. The
detected saturation signal will therefore have a rise
time which depends on the rise time of the original
I-bandwidth modulation signals. Consequently this
signal should be passed through a narrow-bandwidth
filter to restrict the saturation X brightness amplitude
rates of change to that of the Q band if a narrow-ban
saturation signal is desired as in Fig. 2. .
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The hue signal is formed by passing the chromi-
nance signal from the splitter into a limiter circuit
which limits on the first perceptible colour change
from white (i.e., from zero amplitude). The out-
put of this limiter, therefore, for any picture element
other than white is a continuous 3-Mc/s signal, the
phase of which is determined by the hue of the
transmitted colour. This signal is next passed
" through a delay network to ensure that hue changes
occur in step with the corresponding saturation
changes and finally the restricted saturation signal
is used to remodulate in amplitude the steady-
amplitude hue carrier. A chrominance-type signal
is thus re-formed which has the special feature
that hue angle changes occur at a rate determined
by the I bandwidth and saturation amplitude
changes at the slower rate fixed by the Q bandwidth.

Segregating Colour Information

This signal now has to be converted from a
chrominance-type signal, containing redundant lumi-
nance information, into a chromaticity signal. What
is required is to remove the inherent modulation
due to the brightness changes, and this is done by
arithmetically dividing the instantaneous value of
the chrominance signal by the instantaneous value
of the E; brightness or intensity signal occurring
at the same time§. In other words, any changes
due to brightness in the chrominance-signal ““ num-
erator >’ are automatically cancelled out by the same
brightness changes in the “ denominator,” leaving
just the changes due to pure chromaticity informa-
tion.

Since the brightness rates-of-change in the
“ numerator >’ have already been restricted by a
Q-bandwidth filter (used on the saturation X bright-
ness information to give a narrow-band signal), it
is obviously necessary to restrict the brightness
rates-of-change in the ‘ denominator *’ in the same
way. This is achieved by passing the Ej signal
through a low-pass Q-bandwidth filter, as shown,
before it goes to the dividing circuit. (It is also
passed through a * trimming ”’ delay line to keep
it in step with the “ numerator *’ brightness changes.)

As a result of the division process a true chroma-
ticity signal is produced, consisting of a 3-Mc/s
oscillation modulated in phase by hue changes and
in amplitude by saturation changes. It now remains
to be shown how the hue and saturation components
are separated as in Fig. 2. In the first place the
3-Mc/s chromaticity signal is added to the Ey
brightness signal (after the last-mentioned has been
gamma-corrected), together with short bursts of
sub-carrier frequency for colour synchronizing
purposes. This gives the combined signal E’,
which can be expressed mathematically as

r— B vV (Ex-Ez)*® + (Ex-Ep)?
Y EE

where f=tan~(E;-E,)/(Ez-E;), representing the
changes of the hue phase angle.

The hue information, provided by the phase
angle of the limited 3-Mc/s sub-carrier, is phase
modulated on to the main vision carrier by means
of a flywheel frequency control circuit|, as shown,

Ey sin (wt-+6)

§ British Patent Application No. 10976/56.
| British Patent Application No. 19201/56.
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and the output of this is in turn amplitude modulated
by the E, signal. As a result of modulating an
already phase-modulated carrier wave with the
phase-modulated 3-Mc/s sub-carrier contained in
the E,  signal, the transient phase modulation of
the 3-Mc/s sub-carrier disappears. - There remains
only the saturation amplitude modulation of the sub-
carrier, which appears as in Fig. 2.

Having transmitted a signal of the form shown
in Fig. 2, we may now consider briefly the situation
at the receiving end of the system. After the com-
plete colour signal has passed through the usual
r.f. and if. stages it is fed to a detector, which
recovers the E,’ signal as already defined—that is,
an Ey brightness signal plus a symmetrical chroma-
ticity signal in which hue changes are I-bandwidth
and saturation changes are of Q-bandwidth. Al-
though originally the sub-carrier, considered as a
transmitted signal, was modulated with the satura-
tion signal only, the effect of heterodyning the steady-
phase saturation signal against the hue phase-
modulated main carrier at the Ey’ detector is to
transfer automatically all the hue phase modulation,
transmitted double sideband, to the sub-carrier
signal.

This symmetrical chromaticity signal is synchron-
ously detected, using a local 3-Mc/s reference
oscillator, and the outputs are multiplied by an
“ equal-energy ”’ brightness signal of the form Eg
(necessary because of the division process at the
transmitter). These operations subsequently yield
the original E;, E,; and Eg voltages which may be
applied to the colour display device. The Ej signal
at the receiver is actually derived by a converter
circuity from the received Ey signal.

Lower Receiver Costs

It will be noted, incidentally, that the rate of change
of colour information is determined by the trans-
mitter filters, and no expensive filters or delay lines
are required at the receiver., Nor is there any need,
in certain receivers with single-gun colour tubes,
for matrices as used in the N.T.S.C. system
receivers. As far as the average monochrome
receiver is concerned, there is substantially no sub-
carrier to cause visual interference at the reproducing
tube because of the considerable drop in the receiver’s
video response at 3Mc/s.

It would be an advantage in an alternative system
to dispense with the colour sub-carrier altogether.
This could be achieved by using the existing sound
carrier as the colour sub-carrier as well as for convey-
ing its own sound information. This is not possible
with the existing 405-line system, in which the sound
signal is broadcast as an amplitude modulation of
the sound carrier. It is possible, however, to consider
the inauguration of a new high-definition service
in Band IV or V in which a number of changes
could be made. For example, a 625-line system
with brightness signals transmitted in the conven-
tional vestigial side-band fashion, the hue component
of the colour signal transmitted as phase modulation
of the main vision carrier, the saturation signal
transmitted as an amplitude modulation of the sound
carrier, and the sound signal transmitted by the
conventional 75-kc/s deviation of the f.m. sound
carrier,

4 British Patent Application No. 6576/57.
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Ionospheric Problems

By T. W. BENNINGTON*

APPLICATION OF IGY DATA TO RADIO COMMUNICATION

MANY geophysical phenomena are to be specially
investigated during the course of the International
Geophysical Year and among them are to be found
several appertaining directly or indirectly to the
ionosphere. From 1st July, 1957 to 31st December,
1958, ionospheric measurements of different kinds,
and observations upon extra-terrestrial phenomena
which affect the region, are to be made upon a world-
wide scale, and from the mass of data thus accumu-
lated it is hoped that much will be learned.

Our present knowledge of the ionosphere has
been built up largely on the basis of the information
obtained by the use of exploring radio waves; but
much may be missed by such a process, for the
echoes bring little information about the regions
lying between the points where ionization maxima
exist. Knowledge of the conditions within such
regions is arrived at largely by deduction, which
may not always be correct. Rocket flights into the
ionosphere give different ideas as to the distribution
of ionization with height, but the information so far
obtained in this way is sparse. It is well, therefore,
that the “ radio >* measurements to be made during the
IGY will be supplemented by those obtained by flights
into, and perhaps beyond, the ionospheric regions.

The IGY is, of course, mainly a scientific project,
aiming to obtain more knowledge of the physical
nature of the earth and its atmosphere and of the
extra-terrestrial phenomena which affect them.
But it is hardly conceivable that the ionospheric and
other data obtained by this effort will not have direct
application to the engineering problems of long-
distance communication. And it must be admitted
that communications engineers are sorely in need of
more ionospheric information, for it cannot be
claimed that their present techniques for making use
of the ionosphere are by any means completely
satisfactory. In this article, therefore, we will discuss
one or two outstanding ionospheric problems which
are of direct consequence in radio communication.
“ Sporadic E >, One feature of the E layer about
which little is known is that of the localized “ clouds ”
of high ionization which frequently occur within the
layer, and which are known collectively as “Sporadic
E”. This remains as perhaps the outstanding
mystery of the ionosphere, for no real notion as to
its cause yet exists.

The high ionization density of the sporadic E
clouds are capable of reflecting radio waves of much
higher frequency than is the normal layer. In fact,
their ionization density is often high enough to
“ blanket ** the wave from the F, layer, which lies
higher up, and which would normally be the refracting
medium for the wave in long-distance communication.
Fig. 1 shows the highest frequencies which would have
been reflected from the E, F, and sporadic E at
oblique incidence during a day in June, as obtained
from the vertical incidence ionospheric measure-
ments made at a mid-latitude northern hemisphere
station. It is true that during June sporadic E is
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especially prevalent in such latitudes, but it is seen
that, for the greater part of the day, its MUF (maxi-
mum usable frequency) was far higher than that
for the other layers. Thus, the sporadic E can
modify the transmission mechanism for long dis-
tances in an important manner.

Over most of the earth’s surface the sporadic
nature of this phenomenon is most marked: it
appears to form for no apparent reason, remain in
being for up to several hours, then decrease in
intensity and disappear. Nevertheless, in spite of
this, it has some well defined general characteristics,
which Fig. 2 will help to make clear. In point of fact,
there appear to be several different types of sporadic
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Fig. |. Highest frequencies on which transmission could
have been sustained during a June day at a mid-latitude
northern hemisphere station.

E, even at a given location, There is certainly
considerable difference between the types which
predominate over different zones of the earth’s
surface, as is evidenced by, amongst other things,
differences in the distribution with time of day and
month of year. In the temperate zone, of which the
location of Slough is typical, it is seen that the more
intense sporadic E is largely a summer-time pheno-
menon, and, at that time, is chiefly prevalent during
the day. In the auroral zones surrounding the
geomagnetic poles, of which the Greenland station is
representative, it is prevalent throughout the year,
but is chiefly present at night, with a peak occurrence
before midnight. At a station like Ibadan, near the
geomagnetic equator, it is again prevalent throughout
the year, but is largely confined to the daytime, with
a peak occurrence around noon. In all zones it is
often present for more than 30% of the time, and in
the equatorial zone, during the daytime, has such
a high degree of prevalence as to be practically a
permanent feature of the daytime ionosphere. An
ionospheric phenomenon such as this, capable of
reflecting, at oblique incidence, frequencies higher
than 25 Mc/s, and present over certain transmission
paths for from 309, to over 90% of the time, is
evidently of considerable importance, yet the

*Research Dept., British Broadcasting Corporation
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means necessary for taking account of its effects are at
present inadequate,

The pronounced diurnal and seasonal features in
its occurrence rate point to some sort of solar control,
but, on the other hand, its generally sporadic nature
would seem to indicate that it is not directly caused
by the sun, In the auroral zones the sporadic E
occurrence has a high degree of correlation with
auroral and with geomagnetic activity, and both
of these phenomena are almost certainly due to the
action of solar corpuscles which, on arriving in the
vicinity of the earth, are carried by its magnetic field
towards the geomagnetic poles. So the auroral
sporadic E may also be due to the effects of these
corpuscles upon the atmospheric gas. But over the
rest of the earth’s surface there is no such correlation,
and the origin of the ‘“clouds” remains unknown.
Various possibilities ' have been investigated by
different workers: for example, that they are due
to electric energy discharged into the E layer from
thunder-clouds in the troposphere, that they are a
by-product of the large electric currents which
circulate in the ionosphere, that they are caused by
meteors or by ionospheric winds. Some evidence
has been presented in support of each of these
possibilities, but none has been by any means proven.
Night-time E Layer. In general, the behaviour
of the E layer closely resembles that of a Chapman
layer, in which the maximum ionization is pro-
portional to the square root of the cosine of the
sun’s zenithal angle. This follows from a considera-
tion of the rate of ion production by the absorption
of solar radiation by the gas molecules, and of the
rate of recombination and attachment, which
depends on the density conditions in the atmospheric
gas.

At the height of the E layer the gas is relatively
dense, and during the day the ionization increases
from a low value at sunrise to reach a maximum
around noon, and to fall again to a low value around
sunset. After sunset it would be expected to continue
falling rapidly, and shortly to disappear entirely;

AURORAL ZONE
(NARSARSSUAK, GREENLAND ~ GEOMAG. LAT. 71°N)

TEMPERATE ZONE
(SLOUGH, ENGLAND ~ GEOMAG. LAT. 54°N)

but in point of fact, after falling rapidly for a time
the rate of decay gradually diminishes until, some-
time before sunrise the ionization appears to assume
a constant value. The result is that the E layer
has a low but definite ionization level throughoyt
the night, It would appear, therefore, that there is
a component in the E layer ionization which has
a different recombination rate from that of the
main body of the daytime ionization, and is due
to a different cause, and that, after dark when the
ionization due to the sun has disappeared, it is
this which is maintained. Its origin is not, however,
known, though it has, for many years, been thought
to be due to the influx into the atmosphere of count-
less numbers of small meteors which, by reason of
their high velocity, could ionize the gas atoms. It
would seem that the jons produced in this way have
a lower ionization potential and, therefore, a slower
recombination rate, than those produced by the sun,
and that, in this way, the ionization could be main-
tained. This night-time E-layer ionizationis, at any
rate, of considerable importance in communication,
and particularly so in the new system which uses
ionospheric scattering as the transmission mechanism,
for this scattering occurs, both by day and night,
in the ionization ‘‘ turbulences >’ permanently exist-
ing in the E layer.
Ionospheric Disturbances. Long-distance com-
munication via the ionosphere is subject to relatively
frequent dislocation and interruption due to the effects
of ionospheric disturbances. Yet little definite is
known about the major kind of disturbance experi-
enced; or, at least, insufficient is known about its
cause and the mechanism of its production to be put
to much practical use. If, for example, it were possible
to tell within a day or two, or even within several
hours, that such a disturbance were coming, exten-
uating measures could often be taken to prevent
its worst effects.

Ionospheric disturbances are of two distinct
kinds, though one kind is often associated with the
other, and both have their origin in the sun. The

EQUATORIAL ZONE_
(IBADAN, NIGERIA ~ GEOMAG. LAT. [0°N)

0
o
=
-
=
g
© - i Fig. 2. Distribu-
I 10-30% oF TiMg | tion, during 1955,
- ° I of sporadic E (cri-
| V722 30-s0 /o [ ] tical frequency 5
| SSSY  s0-70% « v | Mos) with timeof
1 70-90% : day and month of
1 o | year for auroral,
| > 90 v v | temperate  and.
s equatorial Zzones.
366

JFMAMUI JAS ONTD

JFMAM I JIAS OND

sequence of events in their occurrence may be
somewhat as follows.

An eruption occurs on the sun, usually near a
visible sunspot, and the eruption itself may be
observed as a solar flare. The electromagnetic
radiation from it covers a wide range of frequencies,
in addition to those of the visible light, including

(Continued on page 367)
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some far into the ultra-violet part of the spectrum.
This latter penetrates into the earth’s atmosphere
to the level of the D layer, where it temporarily
raises the ionization to a very high level. Radio
waves travelling through this much enhanced
ionized region, where, at the same time, there is a
high density of neutral gas molecules, are subject
to a greatly increased amount of absorption, due
to the frequency of the electron/molecule collisions
which they engender, and the resultant dissipation
of their energy as heat. They therefore fail to reach
the ground again, and communication is interrupted
by what is called a *“ sudden ionospheric disturbance.”
The condition giving rise to this does not last long,
however, for the burst of solar radiation usually
dies down within a few minutes and, the recombina-
tion rate at the height of the D layer being high,
the abnormal ionization within it usually disappears
within an hour.

The sequence of events so far is pretty clear
and well established, and, since the incidence of
solar flares varies with the degree of sunspot activity
we should expect that of the sudden ionospheric
disturbances to correlate with sunspot activity also,
Fig. 3 shows that, in general, there was, over the
years 1947 to 1956, a good correlation between the
Annual Sunspot Number and the annual number
of sudden ionospheric disturbances.

But the latter is not the cause of the major inter-
ruptions to which h.f. communication is subiject
(since it is of such short duration). At the same
time that the electromagnetic radiation from the
flare occurs there is also emitted from the solar
atmosphere, according to present ideas, a stream
of corpuscles, which, in the form of a cone-shaped
jet, has the disturbed solar region at its apex. Though
the corpuscles constituting it possess individual
charges the stream as a whole is neutral, and the
corpuscles travel with a velocity of approximately
1,600 km/sec. The earth in its orbit encounters this
stream (if it is emitted in such a direction that this
is possible) about 26 hours later. As the corpuscles
approach the earth they are affected by its magnetic
field, and are swept towards the magnetic poles,
so that the effects which they produce are more
intense in zones surrounding the magnetic poles
(the auroral regions) than elsewhere. These effects
are of several kinds, viz.:

1. Disturbances in the earth’s magnetic field (mag-
netic storms). .
Disturbances in the ionosphere (ionospheric
storms) consisting of abnormal decreases in the
ionization level and in the height of the F, layer,
giving rise to deteriorations in h.f. radio pro-
pagation via that layer,

3. Displays of the polar aurorae and the setting up

of abnormal earth currents.

All these phenomena, it should be noted, are
different effects due to a common cause, the origin
of which is a flare (or a sunspot region with which
it is associated) on the sun. This type of ionospheric
disturbance constitutes the major form of interrup-
tion to h.f. radio services, since it generally lasts
for one or two days, and sometimes for as long as a
fortnight,

The problem of forecasting these disturbances,
which, given an up-to-date knowledge of the
positions of sunspots and the occurrence of flares,
might appear to be a simple one, is, in fact, very

2
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difficult. ‘This is because, whilst the sequence of
events leading to them appears often to be as just
described, in many other cases it appears not to be
s0. Many ionospheric storms occur without there
being a flare or even a sunspot on which to pin
their occurrence, and, on the other hand, many
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Fig. 3. Variation with sunspot activity in number of
sudden ionospheric disturbances and in number of iono-
spheric storm days.

sunspots cross the solar disc without giving rise to
any ionospheric disturbance. In short, ‘the solar/
terrestrial relations appertaining during the build-up
and course of ionospheric storms are not yet properly
understood, and it is well appreciated that the
solar phenomena mentioned (and other solar data
obtained by visual and radio means) do not correlate
well with ionospheric disturbances.

In Fig. 3 the dotted curve is a plot of the annual
number of days affected by ionospheric storms.
In 1947, when sunspot activity was at a maximum,
the number was high, having increased considerably
from the previous sunspot minimum, and this was,
no doubt, due to the connection of many storms
with sunspots. But in 1951 when the sunspot
activity was decreasing sharply, the number of
storm days was increasing, and continued to increase
in 1952, Only towards sunspot minimum in 1954
did the number of storm days decrease to a very
low value. The 1952 peak in storm days corres-
ponds with the well-known fact that, during the
declining phase of sunspot activity, many storms
of a type quite unconnected with sunspots occur.
These storms show a very marked tendency to repeat
themselves at 27-day intervals, and the mean period
of the sun’s synodic rotation, that is after allowing
for the earth’s motion in its orbit, is 27.3 days.
Thus it is apparent that the cause of the storms is a
certain region on the sun, which will always be
“ pointing >’ at the earth at approximately 27-day
intervals. But these solar regions—called M regions—
show no significant observable features to distinguish
them from the rest of the visible disc, unless it be,
as has occasionally been observed, a localized
magnetic field, which may be a clue as to the special
activity of the region.

Fig. 4 may be of interest in this connection.
During 1953 the ionospheric storms associated with
solar M regions were much in evidence, and 6th May
marked the beginning of such a storm, as was
evidenced by a deterioration in h.f. reception over
transatlantic circuits. By calling this day and the
next five days occurring at 27-day intervals from
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t ¢ zero days ”’, and by taking the average reception
quality for these circuits for the six periods about
these zero days as shown, the full-line curve was
obtained. This shows that there was a marked
deterioration in reception during the periods follow-
ing the days at 27-day intervals from 6th May.
In 1955 the M-region storms had subsided and the
storms which occurred may have been due to sun-
spots. A disturbance started on 25th May and, in
the same manner as described, the dashed curve
was plotted for the average of reception during six
periods at 27-day intervals from it. The dotted
curve is that giving the average reception during
the periods around six zero days which were the
days following the central meridian passage of six
large sunspots during 1955, which occurred at
May 21.3, June 16.4, Aug. 10.9, Oct. 7.0, Oct. 28.8
and Nov. 13.6. Neither the dashed nor the dotted
curves show any significant reception variation con-
nected with the zero days, the inference being that
during 1955 there was neither a marked 27-day
recurrence tendency in the ionospheric storms, nor
any marked connection between the storms and the
passage of the six sunspots across the sun’s central
meridian.

It is of interest to note that geophysicists are able
to distinguish the magneric storms associated with
M regions from those due to other solar causes,
such as sunspots. The latter are usually of the type
with a sudden commencement (S-C type) as though
they were produced by the sudden beginning of a
corpuscular stream, whereas the recurring storms
are more often of the non-S-C type, as though
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Fig. 4. Superposed epoch curves for quality of h.f. re-

ception from eastern America based on the first day of

the following events:

Full-line curve: Six 27-day intervals from 6th May, 1953.

Chain dot curve: Six 27-day intervals from 25th May, 1955.

Dotted curve: Day following CMP of six large sunspots
55.

Reception quality: 7 = good; 6 = fair to good; 5 = fair.

produced by a persistent and long-lived stream. It
has not, however, been possible to distinguish
different types of ionospheric storms in this way,
except by reference to their magnetic counterparts.

It will be gathered from the above—and that is
the point of this discussion—that much remains to
be learnt about this interesting subject, and the solar-
terrestrial relations require to be better understood,
before much practical use can be made of the data,

These, then, are three ionospheric problems affect-
ing radio communications. And there remain, of
course, many others. The IGY world-wide data
should, when analysed and co-ordinated, throw
some helpful light upon some of them.

French Air Show

New Electronic Developments at the 22nd Salon International de |'Aeronautique

‘/ISITORS to aeronautical exhibitions are now
accustomed to a large proportion of the apparatus
shown being of an electronic nature and for new
systems and devices to appear each year. However,
although electronics are now moré important than
ever for the successful and safe operation of aircraft,
a period of stabilization is being reached when the
accent is more on the improvement of apparatus
and its reliability than on new devices.

This position was confirmed at the 22nd Salon
International de ’Aeronautique held at Le Bourget
acrodrome near Paris recently, where aeronautical
electronic equipment from a number of countries
was shown. Specifications of apparatus were more
comprehensive than hitherto, and guarantees of
satisfactory performance at altitudes in excess of
the existing world’s record were given for some of
the apparatus exhibited. As an example, for such a
simple device as a 75-Mc/s marker receiver aerial for
use with radio ranges and instrument landing
systems (ILS), Collins supply curves of the v.s.w.r.
over a temperature range between —60°C and
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+60°C together with a polar diagram of reception.
S.T.C. quote the aerodynamic drag of their Bent
Sleeve v.h.f. aerial as 6.251b at 400 m.p.h. The
operating life of the American DF301 airborne
DF equipment is quoted both in terms of stability
before readjustment of pre-set controls is required
and in terms of minimum operational hours before
removal for a bench test is needed, these characteris-
tics being equated to the g forces, vibration and
acoustic noise of very high-speed aircraft.

An examination of the latest airborne radio equip-
ment shows that much thought is being given to
rapid servicing facilities, not only for military
apparatus but also for that used in-civilian aircraft.
If it is borne in mind that the Boeing Type 707 jet
air transport is designed to carry 55,000 passengers
per year across the Atlantic (equivalent to the
number carried by a large ocean-going liner) the
small amount of time which this aircraft can be on
the ground for servicing will be appreciated. The
introduction of this aircraft into regular service in
the very near future will probably bring about drastic
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to me that with a microphone, amplifiers and some
cutting device actuated electrically (as the B.B.C. did
its " carrier), it should be possible to record a better
representation of the original sounds.

The suggestion was well received and I was allowed to
make experiments on the subject when my radio work
permitted. So by 1924 I was in and out of the studio
quite often and had first-hand knowledge of their
methods.

By 1926, the new system which used a slack dia-
phragm condenser microphone and a moving coil cutter
was being operated, and in 1927 I spent six months with
duplicate equipment on a recording expedition to
Zagreb, Jugoslavia, where I recorded over 600 titles.
Other foreign expeditions followed and my last trip for
Edison Bell was in 1933 to Scotland where we were re-
cording for the Beltona label. Edison Bell ceased opera-
tions in the slump that year. I can therefore claim to
have an intimate knowledge of recording as practised
at Edison Bell in the decade ending 1933.

During the whole of that period master waxes were

never played (monitored) prior to processing. Such an idea
would have been condemned instantly by everyone con-
nected with the work, for the wax used for making
masters was very soft and would most certainly have
been damaged most seriously.
" The idea that waxes were monitored may have arisen
from the fact that certain waxes were regularly played
back. The waxes used for that purpose however were
of a harder texture, were called test waxes and made a
hissing noise while being cut. When the music had
been selected, cut to fit into the time, the musicians re-
hearsed etc., the usual thing was to make a trial record-
ing on to a test wax. This was then immediately played
back to the artists on a special machine.

When I was recording, I allowed any master waxes
spoiled by technical or musical faults to cool off and
played them privately after the session before releasing
them for re-shaving. This gave me a better check on
the equipment, for the better wax with its silent back-
ground was more revealing than the noisy test wax.

Needless to say, in due time pickups and loudspeakers
were used for the playback system, but no matter how
delicate the pickup might be, satisfactory masters were
never played prior to processing.

Lacquer discs are a subsequent development and I
do not know what other companies did when using
these. However, I would expect that the tradition that

the master wax must be left intact would be carried for-
ward indefinitely in professional circles.
Toronto. P. G. A. H. VOIGT.

Mobile Radio 25-kc/s Channelling Trials

THE report in your June issue (p. 256) regarding the
Post Office trials of 25-kc/s mobile equipment, is not
quite accurate, Trials, as recommended by the Mobile
Radio Committee in fact commenced in May of this
year, and are now under way using three adjacent chan-
nels in the low band and operating in the London area.
They are being carried out with standard “Ranger”
equipment manufactured by our Company.

The target 25-kc/s channelling specification referred
to in the Committee’s report, has been established with
manufacturers’ agreement, and is based on the same
principles and requires the same degree of channel
isolation laid down in the 50-kc/s specification. The Pye
equipment has recently been approved to this 25-kc/s
specification and some 500 “Ranger” mobiles meeting
it are now in constant use in this country alone.

Our Company policy is to recommend 25-kc/s
channelling equipment for all standard mobile schemes
in this country even though the channels are at present
spaced at 50 kc/s. At the same time all “ Ranger series ™
equipment is readily convertible from one standard to
another. In these circumstances users will have little
difficulty in deciding which specification will give them
maximum technical life and the minimum of channel
sharing in the longer term. -

Cambridge. J. R. HUMPHREYS,

Pye Telecommunications, Ltd.

Services Charges

MR. MAYER, in his review of colour TV in the U.S.A,,
refers to the “lively imagination” of those who repert
that an engineer is required per set installed. Your
contributor has made use of a good deal of the same
thing in quoting £17 as the comprehensive service charge
in this country for a black-and-white 17-in receiver.

My own company offers these facilities for £7 per an-
num; the dearest quotation I can trace is only £9.

It is to be hoped that his conclusions are not coloured
by any other imaginative figures of conditions in the
UK MAURICE SOKEL,

.Ecigware. JMS Radio and Television, Ltd.

SHORT-WAVE CONDITIONS Prediction ﬁ)r August
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THE full curves given here indicate the highest fre-
quencies likely to be usable at any time of the day or
night for raliable communications over four long-
distance paths from this country during August.
Broken-line curves give the highest frequencies that
will sustain a partial service throughout the same period.
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eeonsssses FREQUENCY BELOW WHICH COMMUNICATION SHOULD
BE POSSIBLE FOR 25 OF THE TOTAL TIME

w— —— — PREDICTED AVERAGE MAXIMUM USABLE FREQUENCY

= FREQUENCY BELOW WHICH COMMUNICATION SHOULD
BE POSSIBLE ON ALL UNDISTURBED DAYS
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Multi-Valve
Circuits

By J. G. THOMASON, B.sc.

TI{E various cathode followers described so far may
be classed as single-stage circuits since only one
valve is directly providing loop gain, other valves
(or neon tubes) merely improving the gain and
signal-handling capacity of this valve.

Two-stage Cathode Follower.—Where a greater
increase in performance is required, it is logical to
try to add an extra stage to the cathode follower in
order to secure a larger loop gain and feedback
factor. It is not a straightforward matter of adding
a stage to the forward circuit as in the conventional
negative feedback system, since the negative feed-
back in the cathode follower is inherent with the
configuration and not an external connection im-
posed by the designer. The only way in which
negative feedback may be applied to two cascaded
plain amplifying stages is by making a connection
from the anode of the second valve to the cathode
of the first valve. The output is taken from the
anode of the second valve. Both valves now give
gain in the forward circuit, which is superior to the
use of local feedback in individual stages.

For operation at frequencies down to zero fre-
quency, however, an anode output terminal is often
inconvenient because of the inherent large positive
quiescent voltage (say, 4150 V). A simple resistive
d.c. coupling network connected to a negative line can
be used to obtain zero quiescent output voltage,
but the price paid is a higher output impedance.

For this reason it is attractive to add an extra
stage in cascade with the basic cathode follower
and to make a shunt feedback connection from the

lOOkﬂé
R, o-mp,F'I' %mkn

+ 300V

IML 4700 [ ke i {
INPUTO—AAAA—4= AN = = = === 3
12AT7 47000
R .
, Mfﬂ. - P—O0UTPUT

s .Y N

= | [

< 1-8MQ

éskﬂ%

Fig. 8. Two-stage shunt feedback cathode follower.
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Cathode Follower

2—PRACTICAL DESIGN CONSIDERATIONS

(Concluded from p. 313 of the previous issue)

cathode follower output to the grid of the first
valve. A simple example of such a circuit is
shown in Fig. 8, using the 12AT7 double triode.
The /gain of the outer negative feedback loop, via
the two 1 MQ resistors is about 12 and this
reduces the output impedance of the overall circuit
to about 16 ohms compared with the 200 ohms
of the second triode as a simple cathode follower.
The circuit will function as a feedback amplifier
if the ratio of the feedback resistor (R;) to feed-in
resistor (R,) values is increased above the figure
of unity used in the circuit in Fig. 8. It may be
shown that in any shunt feedback system the overall
gain G is given by:
R, L

G R 1L .. .. )
where R, and R, are the values of the feed-in and
feed-back resistors respectively and L is the loop
gain of the system. The minus sign indicates a
phase reversal. By careful adjustment of R, and R,
it is possible to make the circuit give an overall gain
of exactly unity if required. This condition would
only hold for -a certain value of L., however, i.e.

R,=R, 1+ 1/L) .. .. (10)

The quiescent output voltage of the circuit
(earthed input terminal) will be positive and equal to
R, + R,)/R, times the grid bias on the left-hand
triode e.g. approximately + 3.5 V for the circuit
values shown, corresponding to a grid-cathode
voltage of —1.75 V in the left-hand valve.

The circuit is a multiple-loop negative feedback
system, but as the inner loop (i.e. the output stage
cathode follower on its own) is stable and the outer
loop remains stable whether the inner loop is opera-
tive or not, it is quite permissible to analyse the
system disregarding the fact that the cathode
follower stage derives its characteristics from an
inherent feedback connection.

In this circuit, however, the input impedance is no
longer determined by the inherent series feedback
of the cathode follower but is controlled by the
overall shunt feedback, giving a low input impedance
(equal to R,, approx.) which may limit the applica-
tions of the circuit as a buffer stage. Where it is
desired to retain the high input impedance the
added triode amplifier stage in Fig. 8 may conveni~
ently be replaced by a long-tailed pair as shown in
Fig. 9. The long-tailed pair (or “ difference ampli-
fier ) now performs the dual function of mixing,
i.e. subtracting the input and feed-back voltages,
and also providing extra gain for the external nega-
tive feedback loop. The long-tailed pair gives only
half the gain of the single stage, but this loss is con-
veniently offset by changing to a low current high-p
valve such as the 12AX?7, since one half is no longer
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required to function as an output

+300V

stage. The loss of loop gain in
the feed-back and feed-in resis=-
tors of Fig. 8 is climinated and
the circuit shown has a gain of
19 round the external loop. The
feedback factor is thus 20, giving
an output impedance of 10 ohms
compared with the 200 ochms of
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the cathode-follower stage alone.
Note that a control is provided
for arranging to feed back only
a fraction of the output voltage
so that the finite feedback factor
may be allowed for an exactly
unity gain obtained.

A further useful feature of the
circuit shown in Fig. 9 is its
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ability to provide a quiescent
output voltage of zero. This =
condition is set up when the :

r2MN 68k L

%Bsek.ﬂ.

~ long-tailed pair is adjusted so that
the two grid voltages must be
equal for the current partition to
be such that the anode voltage
of the right-hand valve sits at the design value.
The “ balance > control shown enables this condition
to be found since, for a given current partition, it
varies the anode voltage of the left-hand valve and
therefore its grid base with respect to the right-hand
valve. This circuit is particularly useful where a
simple buffer circuit is required which introduces
neither attenuation nor d.c. shift. The long-tailed
pair also assists in reducing drift due to heater
fluctuations and cathode ageing, giving an improve-
ment factor of about 10 compared with the single-
ended circuits.

There are no stability problems with the multi~
stage feedback circuits shown in Figs. 8 and 9.
In the circuit of Fig. 8, there are two lags of almost
equal time constant, at the amplifier triode anode
and art its grid, a situation which can give a danger-
ously large phase lag when considering also the
third small time constant lag at the cathode-follower
cathode. The low value of loop gain in the circuit
given, however, precludes the danger of oscillation
and where a valve of higher gain is used, the lag at
the amplifier stage grid could be removed by shunting
R, with a 22 pF capacitor. The frequency response
of the overall system is restored by similarly bypassing
R, with the same value of capacitance, This stabiliza-
tion method, of course, places
capacitive load on the signal source.

The circuit of Fig. 9 is inherently more stable
since there are only two lags, the lag of large time
constant at the right-hand anode of the long-tailed
pair (about 2usec) and the lag of small time constant
at the cathode-follower stage cathode (about 0.005
psec). .

In both circuits the capacitor in the d.c. intervalve
coupling network prevents the formation of an
extra lag at the cathode-follower grid, at the expense
of increasing the time constant of the lag at the
preceding anode. It is, of course, standard practice
in negative feedback work to reduce the number of
lags to the absolute minimum in thé interests of
stability.

Two Examples of Complex Multi-stage Cathode
Follower Circuits.—When two amplifying stages
are added in cascade with the basic cathode follower

Fig. 9.
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Two-stage cathode follower wifh difference amplifier.

an extra 22 pF -
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the individual phase reversals of the extra stages
add to give no total phase reversal, and it is therefore
possible to revert to cathode feedback in the first
stage, as in the simple cathode follower or the two-
stage a.c, circuit mentioned earlier. A simple
version of this three-stage cathode follower is shown
in Fig. 10, using a double triode to provide the two
extra stages. Series feedback is provided by inject-
ing almost the entire voltage from the output cathode
follower into the input valve cathode. With the
component values shown, the measured loop gain
at 500 c/s is about 4000. At zero frequency the gain
falls to about 700 due to losses in the inter-stage
couplings and the local feedback caused by the
cathode resistor of the input valve.

The input stage and second stage are both con-
nected as low-consumption voltage amplifier stages,
using the high-u triode, 12AX7. The output stage
is conveniently made a simple cathode-follower
using a single triode, a pentode or a double triode.
The output cathode-follower load is divided so that
a fraction of the output may be fed back, to secure
an overall gain of exactly unity for operation at very
low frequencies. The quiescent output voltage may
be adjusted to be zero by arranging cathode bias
on the first stage as shown. With the input earthed,
the 1.5kQ resistor and 1 kQ potentiometer com-
bination may be set so that their voltage drop is
equal to the 1.6 volts grid bias required by the input
stage plus the 3.1 volt drop across the 270-ohm
resistor. The 100 pF cathode decoupling capacitor
is effective for frequencies down to about 1 c/s,
and at z.f. the stage gain is reduced to one-third
approximately by the presence of this cathode bias-
sing resistance.

The feedback loop is not inherently stable since
there are three lags, at each of the amplifying stage
anodes and at the output cathode follower cathode.
Allowing 130 pF at the first valve anode, including
anode-earth capacitance (0.4 pF), Miller effect at
the grid of the second valve (110 pF), and wiring
capacitance (20 pF), would give a lag of time constant:

(65 kQ) (130 pF) = 8.5 usec. (approx.)
The lag at the second valve anode is formed by,
(Continued on page 375)
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say 20 pF capacitance to earth, giving a time con-
stant:—

(65kQ) (20 pF) = 1.3 usec. (approx.)
In both cases the anode-earth resistance is calculated
as the value of the load resistance in parallel with the
valve differential anode resistance (80 k(2).

The time constant of the lag at the output is cal-
culated from the differential resistance at the out-
put stage cathode (100 ohms) and say 30 pF load
capacitance, giving:—

(100 ohms) (30 pF) = 0.003 usec. (approx.)

The phase advance provided by the cathode de-
coupling of the input stage and the two inter-stage
couplings is arranged to be distributed over the band
1 ¢/s to 200 c/s (approx.) and does not affect the h.f,
stability of the loop. The phase advance contributed
by the 100 pF capacitor shunting the 270-ohm resistor
is negligible at any frequency. The simple theory
of the stability of the three-lag feedback loop in-
dicates that with these three values of time constant,
a h.f. loop gain of 2,940 (approx.) or higher will
make the loop unstable. This critical value of loop
gain L is calculated from the formula:—

L=(m+n)<1+lm><l+%>

where m and n are the respective ratios of the two
larger time constants to the smallest one. In this
design, stability has been achieved by the common
method of increasing the largest time constant, in
this case increasing the time constant of the lag at
the input stage anode from 8.5 psec. to 333 usec
(approx.) using the 0.005-pF capacitor shown shunt-
ing the anode load resistor.

The critical value of loop gain is increased to
about 110,000, giving a generous gain margin and
adequate bandwidth for most applications where
circuitry with triode amplifying stages is considered
appropriate. The phase margin is 90° over most
of the cut-off interval. Low :
frequence stability is assured

becomes the familiar “ ring-of-three * fast pulse-
counting amplifier commonly used in nuclear physics.

It is important to note that in the circuit of Fig. 10,
the fraction of the output voltage which must be
fed back in order to secure unity overall gain has
not the value (loop gain)/(1+loop gain) which was
used in the shunt feedback circuits (Fig. 8). The
cathode injection method of subtracting the input
and feed-back voltages does not give a perfect sub-
traction of the grid and cathode voltages since for
a fixed anode current in the first stage, the difference
between the grid and cathode voltages varies with
the working anode-cathode voltage (screen-cathode
voltage for a pentode). The ratio is simply the
amplification factor p of the first valve and it is seen
that even if the stages following the input valve
gave infinite gain, it would still be necessary to feed
back a fraction p/(1+ ) of the output voltage in
order to secure an overall gain of unity. In the
circuit shown in Fig. 10, the p of the first valve is
100 and with a loop gain of 700 at z.f., it is necessary
to feed back about 1/90 of the output voltage to
obtain unity overall gain at low frequencies and z.f.
The overall gain stability must therefore be controlled
largely by the characteristics of the first valve, how-
ever high the loop gain. Several ingenious refine-
ments are available to remove this weakness of the
circuit, the simplest being to use a pentode input
stage with a.c. bootstrap screen decoupling, similar
to the circuit in Fig. 6 in the first part of this article.

Imperfect signal subtraction caused by the chang-
ing valve operating conditions also occurs in the
long-tailed pair. In the circuit of Fig. 9, for ex-
ample, variations in the “ tail > current of the double
triode necessitates feeding back an appreciably
larger voltage to the right-hand grid than the fraction
(loop gain)/(14loop gain), to give unity overall
gain. For example, suppose the “ balance > control
in Fig. 9 has been adjusted so that with zero input

+300V

by the absence of a.c. coup-
lings and the staggering of
the phase-advance time con-
stants. The output stage

shown in Fig. 10 operates 150k}

VVVAA

at 11.6 mA quiescent current
and the overall output im-
pedance is about 0.13 ohm
at z.f., falling to about 0.025
ohm at 500 c/s.

The circuit shown in
Fig. 10 has a very large
loop gain at mid-band fre-
quencies and if a smaller
fraction of the output volt-
age is fed back, some of
the loop gain may be con-
ceded in exchange for overall
gain. The reduced feedback
is achieved simply by alter-
ing the ratio of the resistors
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time adjusting the d.c. con-
ditions, or else changing to
a.c. couplings. In this form
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it is usual to replace the
triode amplifying stages by
pentodes, when the circuit
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Fig. 10. Three-stage cathode follower.
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voltage the two grid voltages need to be equal to
produce a given voltage at the right-hand anode
(say +150 V, which would give zero output voltage
from the output cathode follower). If the left-hand
grid voltage is now made, say 450 V, the +150 V
at the right-hand anode will only be restored if the
right-hand grid voltage is made slightly lower than
+50 V. The common cathode voltage has increased,
also by about 50 V, turning on an extra 0.15 mA
in the 330Kk} common cathode  tail” resistor.
All this extra current, however, must flow into the
left-hand triode since the current in the right-hand
triode is constant, by virtue of its assumed fixed
anode voltage. It is seen, therefore, that the grid
of the left-hand valve will need to become more

% B
] . T0 SUCCEEDING
s> STAGES

g

Vi

FEEDBACK VOLTAGE
LAST STAGE

Vs

Fig. 1. Basic precision difference amplifier (Benjamin
and Tomlin).

positive than that of the right-hand grid by a voltage
equal to the increase in current divided by the work-
ing mutual conductance, in this example:—
’ 0.15mA 0.15 vol
ImA/NV .15 volt
Both grid-cathode voltages must now be less since
both valves have suffered a reduction of 50 V in
anode-cathode voltage whilst one passes the same
current as previously and the other even more cur-
rent. In general, however, the simple long-tailed
pair is a better difference amplifier than the cathode-
injection stage, since the unbalance for a given input
voltage is seen to depend on (mutual conductance) X
(tail resistor), which can be made appreciably higher
than the p of a single stage without bootstrap re-
finements.
The major source of imperfection in the long-
tailed pair difference amplifier can be removed
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by replacing the “ tail ” resistor by a good approxi-
mation to a constant current generator. The simple
pentode “tail ” as used in Fig. 7 of the first part
of this article is usually convenient, giving a differen-
tial anode resistance of tens of megohms for values
of R, of about 2 or 3kQ, with the grid returned
to a voltage of between + 10 V and <+ 20 V
referred to the lower end of R,. The long-tailed pair
using this refinement is capable of good accuracy,
since the extra “ tail > current turned on or off with
varying cathode voltage can be made negligible,

Even when the valves in the long-tailed pair are
operated at constant current, the changing anode-
cathode (or screen-cathode) voltage will cause slight
unbalance unless the valve characteristics are identical
An ingenious circuit* for overcoming this problem
has been reported by Benjamin and Tomlin. Auxi-
liary cathode followers are used to maintain a con-
stant anode-cathode voltage in each valve of the
long-tailed pair, even though the input voltage is
varying, ‘The basic circuit is illustrated in Fig. 11,
where V3 and V4 form the input long-tailed pair
of a feedback circuit and V1 and V2 are cathode
followers which maintain the anodes of V3 and V4
at a voltage ¢, higher than that of the input grid,
whatever the input voltage. The valve V5 provides
an almost constant current to the common cathodes
of V3 and V4. The load resistors for V3 and V4 are
transposed to the anodes of V1 and V2 as shown.

In practice, the battery might be replaced by a
neon tube connected to the long-tailed pair cathode
(similar to the circuit of Fig. 5 in the first part).
Alternatively where further stages are used to give
a high loop gain, a method described by Benjamin
and Tomlin is more convenient. In Fig. 12, V3 and
V4 form the precision long-tailed pair triodes, using
V1 and V2 to maintain substantially constant
anode-cathode voltages and V5 to maintain sub-
stantially constant anode currents. The output from
the precision long-tailed pair is taken from the anode
of V1 and direct-coupled to the amplifying stage V6
as shown. The coupling between V6 and the output
cathode follower V7 uses a further constant-current
valve V8, as the lower element in the coupling net-
work. The high differential anode resistance of V8
ensures that almost the full voltage excursion at the
anode of V6 appears at the grid of V7. When the
overall gain is made unity, the output voltage will
exactly equal that at the input and also the voltage
on the grid of V7 will be almost equal to that at the
output, being slightly larger in fact, due to the slight
loss in V7. Due to the absence of attenuation in the
coupling network between V6 and V7, it may there-
fore be assumed that at the tapping point in the
resistors in this coupling network, the voltage is also
equal to that at the input, except for a positive bias,
and a tapping point may therefore be chosen to
provide the correct drive voltage for the cathode
followers V1 and V2.

The zf. loop gain of the circuit in Fig. 12t is
about 10,000 and it is seen that a fraction (loop
gain)/(1 +- loop gain) of the output voltage is fed
back to the input precision long-tailed pair, no
allowance being made for imperfect subtraction of
the two grid voltages.

The 500-ohm ¢ balance ” potentiometer in the
cathode circuits of V3 and V4 enables the output

* Included in a publication of the Royal Naval Scientific Service

(May, 1954) )

T This is a variant suggested by the author.
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Fig. 12. Muiti-stage cathode follower with precision difference circuit.

to be set to zero for zero input, and this initial
adjustment for V3 and V4 grid-base symmetry once
set, should be independent of the varying input
voltage. The h.f. gain is about twice the z.f. gain
due to the z.f. loss in the coupling network at the grid
of V6.

The loop gain is quite high and, as in the circuit of
Fig. 10, it is necessary to increase the time constant
of one of the lags in order to ensure h.f. stability.
The anode load resistor of the second triode is shown
padded with the 0.01 pF capacitor, choosing a point
in the loop where the signal level is small so that the

Fig. 13. Test circuit for cathode followers.
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increased time constant is less likely to cause over-
loading with high-frequency signals.

It is interesting to note that in the precision long-
tailed pair, the triodes V3 and V4 (Figs. 11 and 12)
are enabled to give a stage gain of the full value of
their amplification factor g, by virtue of their constant
anode-cathode voltages.

Setting-up Procedure for Unity Gain Cathode
Followers.—A simple but effective method of
setting the “ balance ” and “ set gain > adjustments
for a multi-valve cathode follower of the types dis-
cussed (except that of Fig. 8 which gives an overall
phase reversal) is illustrated in Fig. 13. The0-50 mV
meter is switched as shown to read either output with
earthed input (“set balance” position), or the
difference between output and input (‘set gain ™)
position. Progressive setting of each control alter-
nately until the meter reads zero in both positions
is seen to set up the conditions of zero quiescent
output voltage simultaneously with exactly unity
gain for a 30-V, signal (i.e. about half the overload
level). For the circuits with extremely high loop
gain (Figs. 10 and 12), a somewhat more sensitive
millivolimeter would be necessary if the setting is
required to the utmost accuracy made possible by
the precision of the circuits.

«Pportable Transistor Receiver”: An 8-uF electrolytic
capacitor (C,,) should be inserted in the lead from R,
to the earth line in the circuit diagram of this set on page
341 in the July issue.- It should be connected with the
positive lead to earth.
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Limiters and Discriminators for

5.—-MEASUREMENT OF A.M.

THE purpose of a limiter stage in a f.m. receiver
is to reduce the magnitude of the amplitude-modula-
tion component of an applied signal. The perform-~
ance of a limiter may be judged by the degree of
reduction of the modulation depth which it achieves,
and this degree of reduction may be termed the a.m.
reduction factor. However, a figure for the reduction
of the modulation depth would not be directly applic-
able to self-limiting detectors such as the ratio detector.
Furthermore, many discriminators have some degree
of inherent a.m. rejection. For example, with a
perfectly balanced Foster-Seeley discriminator there
is zero output when the carrier is at the centre
frequency and hence no output if the carrier is ampli-
tude modulated. Thus a criterion is required which
provides a figure of merit for a combination of limiter
and discriminator, and which is applicable to self-

AF.
outPOT | il T
* 1+m
il
'y
"/J SIGNAL FREQUENCY
(a) (b)

Fig. 1. Oscillograms of a.f. output from perfectly balanced
Foster-Seeley discriminator with input signal simultaneously
modulated in amplitude and frequency (a) with sawtooth
time-base (b) f.m. component applied to X plates as time
base.

limiting discriminators. Such a criterion is obtained
by employing a test signal modulated simultaneously
in frequency and amplitude, and measuring the ratio
of the components of the output signal due to the
two components of the signal modulation respectively.
This criterion is termed the aum, suppression ratio.
If a limiter has a given a.m. reduction factor, it
would appear that its effect, in combination with a
given discriminator, would be to increase the a.m.
suppression ratio by an amount equal to the a.m.
reduction factor. However, this is not always true as
the limiter may introduce spurious f.m. in the course
of its limiting action.

However, there is general agreement as yet as to
the test conditions to be employed in making a
measurement of a.m. suppression ratio; the result
is that any one device may have a number of
values of a.m. suppression ratio, depending on
the conditions of measurement. There is also the
undesirable result that the minimum figure for
the am. suppression ratio of a receiver, under
given conditions of operation, is subject to a mar-
gin of uncertainty, unless the conditions adopted
for the measurement of the a.m. suppression ratio
are defined. In this article, the definition and measure-
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ment of the a.m. suppression ratio is that recom-
mended by the B.B.C. Research Dept. The modula-
tion depth of both a.m. and f.m. components of
the test signal is 40 per cent (430 kc/s frequency
swing for the f.m. component) and the frequencies
of the fm. and a.m. components are 100 c/s and
2 kc/s respectively. The measurement is carried
out as follows.

The apparatus under test is fed from a signal
generator which can be modulated simultaneously
in amplitude and frequency. The af. output is
fed to a power-measuring instrument, preceded
by a standard aural weighting network. (This
network has a frequency response substantially
flat in the region of 2 kc/s, where measurements are
made, and therefore does not appreciably affect
the measurements, save in exceptional circumstances,
as, for example, when the a.m. component produces
a substantial output of high-order harmonic com-
ponents.) The input signal is set to the required
amplitude for the test, and is first modulated by
f.m. only to a swing of 35 kc/s by a signal at 2 kc/s.
The af. power output P, is then measured. (If
the apparatus under test is a complete receiver,
the gain control is adjusted to give the standard
power output of 50 mW). The value of 35 kc/s
frequency swing is greater than the modulation depth
of 40 per cent specified, and is used to allow for the
effect of a 50 microsecond de-emphasis network,
so that the a.f. power output is the same as that which
would be obtained with a signal of 30 kc/s frequency
swing at 100 ¢/s.

The frequency-modulating signal is then set to
100 ¢/s, and the frequency swing to 430 kc/s. The
amplitude modulation signal at 2 ke/s is then applied,
with a modulation depth of 40 per cent. The
fundamental-frequency component in the output
due to the frequency modulation is then filtered
out by means of a high-pass filter having a cut-off
frequency of 250 c/s. The af. power output P,
due to the remainder of the signal is then measured.
The a.m. suppression ratio is then the ratio of
P, to P, expressed in decibels.

It was mentioned earlier that the Foster-Seeley
discriminator has some degree of inherent a.m.
rejection, and its a.m. suppression ratio can be
calculated as follows. In an ideal discriminator of
this type, the af. output is very nearly equal to
I.f, over a region near the centre frequency, where
I is the magnitude of the input signal current, and
f is the difference between the signal frequency and
the centre . frequency. If the input current I is
amplitude modulated, its value is given by (1+m
coswyt) I, where m is the amplitude modulation
depth expressed as a fraction, w, = 2xf,, and £, is
the frequency of the a.m. component. If the
f.m. component has a frequency of f;, then the
a.f. output is proportional to (1-+m cosw,t) coswsz.
Such an output gives rise to oscillograms of the type
shown in Fig. 1. The expression for the a.f. output
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F.M. Receivers

By G. G. JOHNSTONE*, B.Sc.

(Concluded from page 280 of the June 1957 issue)

waveform is precisely similar to the expression for
an amplitude-modulated carrier. It can be resolved
into three components, corresponding to the carrier
and sidebands of an a.m. signal. However, the
“ carrier > component in this case is the fundamental
frequency component of output due to the frequency
modulation, and the power output due to this
component alone may be taken as unity. When this
component due to the frequency modulation is
filtered out, there remains two components due to
the amplitude modulation. These are of equal
amplitude, m/2, and have frequencies (f; — f,) and
(f, + f2). With the test frequencies postulated, i.e.,
100 ¢/s for the f.m. component and 2 kc/s for the
a.m. component, these two residual components of
the a.f. output have frequencies of 1900 c¢/s and
2100 ¢/s. The total power output is then pro-
portional to 2(m/2)®? = m?/2. With the value of
m postulated, 0.4, this power output is proportional
to 0.08. Thus the ratio of the power outputs due to
the f.m. component to that due to the a.m. com-
ponent is 1:0.08, i.e., some 11 dB. However, this
figure includes no allowance for the effect of the
- de-emphasis network, which introduces a loss of
some 1.5 dB in the region of 2 kc/s; thus the value of
the a.m. suppression ratio is some 12.5 dB.

The effect of a change of test conditions upon the
value of the a.m. suppression ratio can be judged
from the foregoing; if the amplitude modulation
depth used had been 30 per cent., the a.m. sup-
pression ratio would be 15 dB.

If the input signal carrier frequency is not precisely
at the centre frequency of the discriminator char-
acteristic, the a.m. suppression ratio alters. The
output signal, with the input signal simultaneously
modulated by a.m. and f.m., is then proportional to
(1 + m cos wet)(F cos wt — f,), where f, is the
displacement of the carrier frequency from the
centre frequency of the discriminator, and F is the
frequency swing of the f.m. component. The types
of oscillogram obtained under these conditions are
shown in Fig, 2. In addition to the two components,
each of amplitude m/2 relative to the fundamental
frequency f.m. component, discussed previously,

Fig. 2. Carrier frequency displaced by frequency f, from
centre frequency.
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Fig. 3. Oscillograms of a.f. output from a counter-type
discriminator with input signal modulated simultaneously
in amplitude and frequency (a) with sawtooth time base (b)
f.m. component applied to X plates as time base.

there is now a further a.f. component of amplitude
mfo/F at the a.m. modulating frequency f,. The
power output due to the a.m. component is thus
increased to (m?%/2) + (m3f,?/F®). 1If, for example,
the carrier frequency is displaced 30 kc/s from the
centre frequency, the power output due to the a.m.
component rises from 0.08 to 0.24, i.e., the a.m.
suppression ratio falls by some 4.8 dB. to 7.7 dB.

This special case was considered because it can be
extended to other discriminators. For example, the
counter-type discriminator gives zero output at zero
frequency, and its output is proportional to the input
signal amplitude and the signal frequency. Thus if a
counter-type discriminator is operated at a centre
frequency of 200 kc/s, a typical figure, the value of
fois 200 kc/s. The type of oscillogram obtained with
the - input signal modulated simultaneously in
amplitude and frequency is shown in Fig. 3. Apply-
ing the formulae given previously, the a.m. suppres-
sion ratio is — 6.1 dB. Thus a counter-type dis-
criminator requires that very careful attention be
given to the performance of the preceding limiter.

The minimum desirable value for the a.m. sup-
pression ratio measured in the manner described
above, depends upon the type of a.m. interference
encountered, and upon the class of service desired.
For a broadcasting service, giving a signal output of
good quality, a minimum value of 30 dB would seem
to be necessary, and it would appear preferable that
the ratio should be greater than 35 dB. It is doubtful
if any aural change is perceptible if the value is
increased beyond 40 dB.

Although the a.m. suppression ratio provides an
excellent criterion of performance, another important
factor must not be overlooked. This is the range of
input signal amplitude over which a.m. rejection is
maintained. The test for a.m. suppression ratio

*B.B.C. Engineering Training Deprt.
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Fig. 4. Basic circuit of
grid limiter.
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explores limiting performance over a range of
40 per cent. modulation depth, but it is important to
know the maximum modulation depth. which the
limiter can handle. Dependent upon the type of
limiter, there may be a minimum signal amplitude
below which limiting action fails, or alternatively,
there may be a maximum modulation depth which
the limiter will handle. In general, limiting action
fails when the signal amplitude is decreasing. If the
limiter has a minimum value of input signal below
which limiting action fails, the limiter is said to have a
threshold value. The maximum modulation depth
in the “ downward > direction then varies with the
amount by which the mean signal amplitude exceeds
the threshold. With limiters of the type which have
a fixed ““ downward ” modulation handling capacity,
there is no fixed threshold. However, with such
limiters, the a.m. suppression ratio generally falls
with mean carrier amplitude, and there is thus a
quasi-threshold fixed by the input signal amplitude
above which the a.m. suppression ratio is satisfactory.

For most purposes, it would seem desirable that
satisfactory limiting action should be maintained for
“downward” modulation of 50-70 per cent., although
in some locations the depth of amplitude modulation
due to reflections may exceed this value. Thus
if a limiter has a threshold input of 1 volt for satis-
factory limiting, the mean carrier level should
normally be greater than 2-3 volts. With a limiter
or self-limiting discriminator (e.g., ratio detector),
having maximum “ downward ** modulation handling
capacity, this modulation handling capacity is fixed
in the course of design and should be in the region
50-70 per cent.

Iy
Vg : et ——— ————
| (a) (b) (c)
|
3 @
=
i
I
! Fig. 5. Input voltage and
% } (b) output current waveforms of
[ grid limiter with three ampli-
: tudes of signal input.
I
[ P—
==
¢ [}
1
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Grid Limiter. The grid limiter has been widely
used in f.m. receivers, particularly in conjunction
with Foster-Seeley discriminators. It comprises a
pentode operated with a low screen voltage, fed at
the control grid through a self-biasing network, as
shown in Fig. 4. No cathode bias is usually em-
ployed, and one of the reasons for employing a low
screen voltage is to prevent the valve drawing
excessive current in the absence of an input signal,
The low screen voltage also results in the valve
having a short working grid-base, so that the limiting
action commences with a relatively small input. The
action of the circuit is as follows.

The grid and cathode of the valve function as a
diode detector. When the input signal is positive-
going, grid current flows at the tip of the cycle, and
the capacitor C is charged, biasing the valve. With
a reasonably large value grid resistor R (i.e., large
compared with the resistance of the grid-cathode
path when conducting), the bias so adjusts itself that
grid current flows only on the tips of the positive
peaks of the input signal. As the input signal
amplitude increase from zero, the valve behaves
first as a class A amplifier. When, however, the
input signal amplitude exceeds half the cut-off bias,
the valve is driven beyond cut-off on the negative-
going peaks of the signal. As the input signal
amplitude increases still further, the periods when
the valve conducts become progressively shorter, as
shown in Fig. 5.

The resultant anode current waveform may be

la
( FUNDAMENTAL

FREQUENCY
COMPONENT)

VIN

Fig.6. Fundamental frequency component of anode current
plotted against input voltage for typical grid limiter.

analysed into components at the input signal fre-
quency, and harmonics of this frequency. We may
plot this fundamental-frequency component against
input signal amplitude and obtain a curve of the
type shown in Fig. 6. It will be seen that this
fundamental-frequency component rises linearly at
first with increasing input signal amplitude, until a
“ threshold  is reached, beyond which the output
current is substantially independent of input signal
amplitude. With a typical circuit of this type,
comprising a pentode having a screen voltage of the
order of 40-50 volts, the threshold input signal is of
the order of 1 volt.

In practice, the portion of the curve above the
threshold is not flat, but generally tends to fall
slowly. This tendency may be minimized by careful
choice of screen feed resistor, anode feed resistor
and grid resistor. The selection of these components
is usually done on test. A well-designed grid limiter
will have an a.m. reduction factor of the order
of 20-30 dB. )

The grid limiter of the type described above has
one major disadvantage. This is bound up with the
time constant CR of the grid circuit components.

(Continued on page 381)
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Fig. 7. Showing the effect

of the grid circuit time con-
stant of a grid limiter with a
sudden change of input signal
amplitude.

(b)

For satisfactory operation, the bias developed across
the capacitor C should change instantaneously with
any change of signal amplitude so that the positive-
going peaks of the signal are always at zero bias.
With an increasing signal amplitude, this condition
is very nearly fulfilled, since the capacitor is charged
through the relatively low resistance of the grid-
cathode path. When, however, the input signal
amplitude falls, the capacitor has to discharge
through the resistor R, and whilst this is happening,
the amplitude of the signal may be insufficient to
cause the valve to conduct at all, or only partially.
This is shown in Fig. 7. Thus, to ensure rapid
discharge of the capacitor when the signal amplitude
is decreasing, the time constant CR must be small.
The desirable value of the time constant depends
upon the maximum rate of change of input signal
encountered, and the problem is the same as that
of avoiding “ tracking » distortion in conventional
diode detector. It can be shown that this form of
distortion can be avoided if CR<1/2xf m, where f
is the modulation signal frequency, and m is the
maximum modulation depth. To consider the
simplest case, co-channel interference, if the wanted
signal is at one extreme of the frequency swing, and
the unwanted signal is at the other, the wanted
signal will be amplitude modulated at a rate of
150 kc/s. If the ratio of wanted to unwanted signal
is 2:1, then m is 0.5, and in this case CR must be
less than 2.1 microseconds approximately. In prac-
tice a value in the region of 2.5 microseconds is
frequently adopted.

The choice of values for C and R individually is
limited in two ways. If C is made small, a capaci-
tance potential divider with the input capacitance
of the valve is formed, and the signal appearing
at the grid is materially reduced. Thus there is a
lower limit to the value of C which can be tolerated;
if the valve input capacitance is 10 pF, this minimum
value is of the order of 20 pF. If the value of R is
reduced, the damping of the tuned circuit feeding
the limiter is increased. Since the grid and cathode
of the valve behave as a diode detector, the damping
resistance is given by R/27, where 7 is the rectifica-
tion efficiency of the circuit. Thus if the preceding
Circuit has a dynamic ~resistance of 20 kQ, the
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minimum value of R would appear to be in the
region of 40 k2, giving a reduction of approximately
one-half in the working Q-value of the tuned circuit
feeding the limiter. Values of C and R often
adopted for a time constant of 2.5 microseconds
are 50 pF and 47 kQ respectively.

There is one variant of the grid limiter which is
worthy of special mention. This is the form of grid
limiter in which the valve employed has a high input
resistance at the input grid, even when driven
positive with respect to the cathode. Valves of this
type have been discussed before in the section on
gated-beam discriminators. - Thus the valve type
6BN6 may be employed, and because of its high
input resistance, it may be operated without the
grid-current biasing network. The valve is biased
to a class A operating condition in the absence of a
signal by the cathode components, and when the
signal amplitude is sufficiently large, square waves
of anode current are generated, the magnitudes
of which do not vary appreciably with input signal
amplitude above the threshold value. This type of
limiter thus has the advantage over the conventional
type of grid limiter that its operation is not affected
by the action of the grid circuit time constant. The
damping presented to the input circuit under
operating conditions is of the order of 20 k(.

A similar type of action to that described above
may be secured with a normal pentode by inserting a
resistor in series with the grid as shown in Fig. 8.
When the signal drives the grid positive with respect
to the cathode, the series resistor limits the flow
of grid current, and ensures that the grid is not
driven appreciably positive with respect to the
cathode. The behaviour of the circuit is thus
essentially similar to that of the 6BN6 type of
limiter described above, the input signal driving the
valve between anode current cut-off and its value at
zero bias. However, there is one major disadvantage

H.T.

1 DISCRIMINATOR

Fig. 8. Series-resistor
grid limiter.

T3

of this circuit: it is not suitable for use at high
frequencies because of the effect of the grid-cathode
capacitance of the valve. This, in conjunction with
the series resistor, introduces a loss of signal increas-
ing with increasing frequency. The circuit is thus
useful only for maximum frequencies of the order
of hundreds of kilocycles per second.

Another form of grid limiter sometimes used has
a tuned circuit directly coupled to the grid of a
pentode stage operated with a small bias. Grid
current then damps the circuit, and gives a limiting
action.
Anode Limiter.—The anode limiter relies for its
action upon the existence of the “knee” of the
1,-V, characteristic of a pentode. The valve is
operated with a high value of anode load impedance,
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so that when the grid voltage is a few volts negative,
the anode voltage ‘ bottoms > at the value given
by the intersection of the load line and the portion
of the I,-V, curve below the ‘ knee > of the charac-
teristic, as shown in Fig. 9. The anode-current/grid-
voltage characteristic is modified by the “bottom-
ing >’ action to the form shown in Fig. 9(b). If the
valve is biased to the working voltage V, indicated
in Fig. 9(b), symmetrical limiting of the input
wave form occurs. Such a limiter was described by
Scroggie* for use with a counter-type discriminator
with the added refinement that a series grid resistor
was used to assist the limiting action when the grid-
cathode voltage was driven positive.

Dynamic Limiter—The dynamic limiter operates
by presenting a varying impedance to a source of
signal, the impedance varying in such a way as to
tend to maintain the output signal at a constant
amplitude. In its simplest form the circuit is shown
in Fig. 10. We shall assume that the diode has a very
low forward resistance compared with its load
resistance. Then under quiescent conditions, the
damping of the tuned circuit by the diode circuit
is approximately equivalent to a parallel resistance
R/2. This resistance is usually comparable with,
or less than, the dynamic resistance of the tuned
circuit. The time constant of the load circuit of the
diode is made large compared with the period of the
a.m. signals it is desired to suppress. Under quiescent

* Wireless World (April, 1956)

la Vg=0
(2)
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LOAD LINE Ve
L Fig. 9 (a) Showing
NO LOAD the  “‘ bottoming

effect occurring with
an anode limiter with
a high-value anode
load.  (b) Modifica-
tion Of the Ia'Vg
curve of the valve by
the high-value anode

load.
H.T.
R
T3 T
Fig. 10. Basic circuit of dynamic limiter.
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conditions the diode load capacitor charges to 3
voltage just less than the peak signal voltage. If now
the signal amplitude tends to increase, the diode
will take increasing current on the peaks of the
signal, in an attempt to increase the voltage across
the capacitor. If the capacitor is large, however, the
voltage across it cannot increase appreciably and
the damping of the tuned circuit will increase, so
that the load presented to the driving valve falls,
and the gain from grid to anode decreases. The
decrease in gain largely offsets the increase of input
signal amplitude, so that there is only a small change
in output signal amplitude.

If the input signal amplitude decreases, the
opposite effect occurs, the damping decreasing, so
that the driving valve gain rises, offsetting the fall
in signal amplitude.

However, there is a lower limit below which the
limiting action ceases. This occurs when the sighal
across the tuned circuit falls below the voltage across
the diode load capacitor, and the diode fails to
conduct on the peaks of the signal. Below this signal
amplitude, the driving valve behaves as a linear
amplifier. The range over which limiting is main-
tained can be calculated from the graph of Fig. 11.
The curve of E=Rg, where R, is the dynamic
resistance of the tuned circuit, shows the relationship
between the output voltage and the current supplied
by the driving valve in the absence of the diode
circuit. The curve of E=R’7 is the curve obtained
when diode limiter is connected, R’ being equal to

E=Rdi

Fig. 1. Showing graph- £

ical construction for
determining maximum
‘“ downward >’ modu-
lation handling capacity
of dynamic limiter.

R, in parallel with R/2, the equivalent damping
resistance due to the diode circuit (the diode rectifi-
cation efficiency is assumed 100 per cent.). In
plotting this graph, the input current is assumed to
change its amplitude very slowly, so that at each stage
the diode load capacitor charges to the peak value of
the output voltage.

Under dynamic conditions, when the input signal

-amplitude decreases from the quiescent value i,

the charge on the diode load capacitor does not have
time to change appreciably, and the output voltage
amplitude remains constant until the input current
falls to the value 7, when the diode ceases to conduct;
the equivalent damping resistance due to the diode
circuit is then infinite. If the input current de-
creases further, the output voltage falls linearly,
following the curve E=Ry. Thus the maximum
“ downward ” modulation depth which the limiter
will suppress is given by (ip—i;)/i,. From the geo-
metry of the figure, this modulation depth is given
by 1—(/i)) = 1—-R//RY. But R’ = Ry (R/2)/
(R4 + R/2), so that this maximum value is given
by R /(R;, + R/2). Thus for good “ downward ”
modulation handling capacity, R, must be large
compared with R/2. This means that the tuned
circuit is heavily damped under quiescent conditions,
and hence the gain of the driver stage is low. .

Because a diode employed in a practical circuit
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Fig. 12. Ratio detector with added dynamic limiter.

Fig. 13. Basic locked-oscillator circuit.

1

cannot have 100 per cent. rectification efficiency,
the limiting action is not perfect, and the a.m.
reduction factor is usually of the order of 10-20 dB.
This type of limiter offers no protection against long-
term changes of input signal amplitude or slow
flutter due to reflections from aircraft, as the diode
load capacitor will charge to the mean value of the
input signal amplitude. It has, however, the
advantage that the limiting action is maintained over a
constant range of modulation depth at all levels of
input signal amplitude, down to the quasi-threshold
value at which the diode efficiency falls to the point
where the limiting action is seriously impaired.

The damping imposed on the tuned circuit under
operating conditions varies with the amplitude
modulation of the input signal, and so, therefore,
does the pass band of the tuned circuit.

The dynamic limiter may be employed with ad-
vantage in combination with those forms of limiter/
discriminator where the a.m. suppression ratio falls
somewhat short of the desirable value. In particular,
it may be employed with a ratio detector, connected
11? paralle] with the primary circuit, as shown in

g, 12,

The Locked Oscillator. The type of osci]lator
used widely in receivers employs grid-current bias-
ing, and in this resembles the grid limiter. The
limiting action which takes place stabilizes the oscil-
lation amplitude. Thus if an oscillator of this type
can be made to change in frequency in step with an
applied signal, the oscillator output amplitude will
tend to remain constant independently of changes
in the input signal amplitude. A suitable arrange-

LOCKING
SIGNAL

VWY
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i > 1,

Fig. 14. Vector dia- (2)
grams for circuit of i,
of Fig. I3. /

i| q) > £

(b)

ment for locking an oscillator to an applied signal is
shown in Fig. 13.

Consider firstly the conditions of operation when
the applied signal frequency is equal to the free-
running frequency of the oscillator. The equilibrium
relationship between the vectors representing the
oscillator valve anode current (7,), the locking valve
anode current (4,) and the voltage across the tuned
circuit (E) are as shown in Fig. 14(a). The current
vectors are in anti-phase, and the oscillator valve
anode current is also in anti-phase with the tuned
circuit voltage, indicating that the oscillator valve is
equivalent to a negative resistance in parallel with
the tuned circuit. The locking valve current is in
phase with the oscillator voltage, corresponding to
a damping resistance of magnitude E/i,. If now the
locking signal frequency increases, the locking-valve
anode current vector will commence to rotate in a
clockwise direction, as shown in Fig. 14(b). There
will now be a component of the locking signal current
in quadrature with the oscillator voltage, i.e. the
locking valve now behaves as a resistor and reactor
in parallel. The reactance is equivalent to an induc-
tive component under the conditions postulated,
and this equivalent inductance re-tunes the oscillator,
circuit to a higher frequency. Equilibrium is restored
when the oscillator frequency is equal to that of the
locking frequency, i.e. synchronization has been
achieved. If the phase angle between the locking
valve anode current and the oscillator voltage in
this equilibrium condition is 4, then the reactance of
the equivalent parallel inductance is E/i,sind. The
range over which locking occurs is limited because
when the phase angle between the oscillator voltage
and the locking valve anode current is equal to 90
degrees, the equivalent parallel inductance is at its
minimum value; any increase of phase angle beyond
90 degrees increases the magnitude of the equivalent
parallel inductance. At the minimum value of in-
ductance, the reactance is given by E/i,, For maxi-
mum effect, this reactance should be as small as
possible, and hence for locking over a wide frequency
range, E should be small, and 7, large. Further, the
main tuning inductance of the oscillator circuit
should be as large as possible, for the equivalent
parallel inductance to have maximum ° pulling”
effect.

The argument applied above can be applied also
when the locking signal frequency is below that of
the oscillator; in this case the locking valve behaves
as an equivalent capacitor.

The relationship between the oscillator frequency
and the locking frequency is as shown in Fig. 15(a).
Outside the locking range, the oscillator frequency
tends to swing between wide limits, as the heating
effect with the locking signal produces alternately
the effect of a parallel capacitance and parallel
inductance; the mean frequency tends to follow the
curves shown dotted in Fig. 15(a). In practice,
however, non-linearity in the oscillator valve causes
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the oscillator to lock over a succession of small
ranges at fractional multiples of the locking signal
frequency (e.g. 10/9, 9/8), as shown in Fig. 15(b).

The greater the amplitude of the locking signal
current, the greater is the frequency range over which
locking is maintained. When the input signal is
amplitude modulated, therefore, the minimum
value to which the input current falls must be suffi-
cient to lock the oscillator over the full frequency
range of the f.m. signal. The locked oscillator thus
resembles the grid limiter, in that there is a threshold
limit of signal which must be exceeded for satis-
factory performance. The “downward” a.m.
modulation handling capacity is determined by the
ratio of the mean input signal amplitude to this
threshold amplitude.

The locked oscillator limiter may also suffer
from the effects of the time constant of the grid-
biasing components in the same way as the grid
limiter, and the grid components must thus be
chosen with care.

Examples of the locked oscillator limiter were
given in Part 4 of this series. This type of limiter
is not now widely used. One of its principal dis-
advantages is the feedback of the oscillator signal
to early if. stages, which can lead to overloading
in the if. amplifier. A number of schemes have
been proposed for locking an oscillator at a sub-
multiple of the intermediate frequency to avoid
this effect.  Additionally, a single stage locked
oscillator limiter-discriminator has been described
by Bradley (see references).

The “Clipper.”” This type of limiter employs
two triodes cathode coupled as shown in Fig. 16.
It thus comprises a cathode follower driving an
earihed-grid triode. Under quiescent conditions,
both triodes are conducting, and each is biased
approximately to the mid-point of its grid base.
If now the input signal at the grid of V1 increases
positively, the anode current of V1 increases. The
cathode potential therefore rises, and this in turn
leads to a decrease of anode current in V2, In fact,

B
< .
SHIFT NG
N = S~
~. (i)
“LOCKING SIGNAL (¢)
- FREQUENCY
“~
.
.
N 0SCILLATOR
FREQUENCY
SHIFT 7
//,
(b) LOCKING SIGNAL
, FREQUENCY
/
7,
7

Fig. 15. (a) Locking of oscillator frequency to that of locking
signal. The dotted portions of the curves indicate the mean
value to which the oscillator frequency tends outside the
locking range. Curve (i) is that for a larger locking
signal input than curve (ii); (b) Showing locking of the
oscillator frequency at fractional multiples of the locking
signal frequency over restricted ranges outside the true
locking range.
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Fig. 16. Basic circuit of the ‘“ clipper * type of limiter,

the common cathode potential rises by an amount
equal to half the increase of V1 grid potential. If
the input to the grid of VI increases sufficiently,
the common cathode potential rise to the point
where anode current is cut off in V2. The degree
of feedback applied to V1 then increase sharply,
and V1 behaves as a true cathode follower. During
the rise of common: cathode potential the anode of
V2 rises to h.t. potential, and when anode current
is cut off, it remains at this value, i.e. the output
signal is then limited.

When the input signal at the grid of V1 is negative-
going, the common cathode potential falls, and the
anode current in V2 rises. Whilst both valves are
conducting, the change in cathode potential is
approximately half that of V1 grid. If the input
signal rise to a value sufficiently negative, anode
current in V1 is cut off, and there is no further
change in common cathode potential. Thus this
circuit “clips” the input signal symmetrically,
providing a chain of square-wave output pulses.

This form of limiter is very useful at low fre-
quencies, and may be used with input signal
frequencies of the order of a few Mc/s. It has a
fixed threshold of the order of 5-10 volts above
which limiting occurs. As it does not depend
for its action upon the charging and discharging
of capacitors, it is free from “ blocking > effects.

The author wishes to record his thanks to Dr.
G. J. Phillips and Mr. J. G. Spencer for helpful
discussion. :
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Nickel-Iron I.umiliutions

THE new British Standard BS2857/1957 covers lamina-'
tions for transformers and chokes of 0.004, 0.008 and
0.015in thick respectively and containing between 36
per cent and 75 per cent of nickel with the residue
mainly or wholly iron.

Measurements of permeability are to be made normally
at 50 c/s, but by arrangement between user and manu-
facturer audio tests can be effected at six frequencies
between 300 ¢/s and 4,000 c/s, or at a single frequency
of 800c/s. Details are given of a method of testing for
compliance with the minimum values of permeability
laid down in the specification. .

Copies of BS2857 are obtainable from the British
Standards Institution, 2, Park Street, London, W.l
price 3s (3s 6d by post).
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“Rainhow 'Round my Shoulders”

An American Serviceman Faces Up to Colour Television

By JACK DARR*

SOME several years ago, television came over
the Arkansas Hills into our little town. It wasn’t
too far behind the bigger towns, at that. To most
of the radiomen it came as no surprise: we’d heard
rumours of its existence!l We’re speaking, of course,
of the old-fashioned monochrome, or “B. & W.”
(black and white) TV, not the multi-hued version.
 The papers were full of it,”” literally. In consequence
of this, we felt pretty well at home when TV finally
did put in an appearance. At least, we weren’t perfect
strangers! But we found the inevitable assortment
of troubles not mentioned in the books: the normal
ratio between ‘ book-larnin’ > and practical exper-
ience still holds in this, as in every other trade!
It was several years before we become as “ at home
in the underside of a TV set as we were in radio chassis.

The average American serviceman accepted the
advent of television as a challenge, as do servicemen
everywhere in the world, whenever a new piece of
equipment is introduced. He set out to learn all he
could about it, and today, even in the smaller towns
such as ours, there are several shops, staffed with
well-trained technicians and provided with an
astonishing array of modern test equipment. (This
does not, of course, include my home town, and
my competitors!)

Literature

We accepted the advent of colour TV with the same
aplomb that we had B. & W.: the magazines began
to run articles about it, and are still doing so: the
set-manufacturers put out study courses on the
fundamentals of colour, some of them free, some at
a very nominal figure. RCA, for instance, sent out
an excellent course, prepared by RCA Institutes,
beginning with the wavelength of coloured light and
winding up with a detailed description of conver-
gence and setup procedures for the latest sets then
available. I obtained mine free by agreeing to buy
a few hundred tubes! Other set-makers had similar
material: Philco, for instance, published a single-
volume course, illustrated in colours, showing test
patterns, etc., to be found under certain conditions.

In addition to this, RCA, Philco, Hoffman, and
others held ¢ Colour Clinics,”’> schools, in the larger
cities, and some servicemen travelled many miles
to attend them. Service meetings held by manufac-
turers and service groups became devoted almost
exclusively to colour, and after a while even the most
remotely situated serviceman could answer without
hesitation when asked, “ What angle is Green?”
(299.4 degrees, by the way!) Fundamentals and theory
came out of our ears: chromaticity diagrams became
as familiar to us as our own front lawns. All we
needed now was some practical experience!

Came the day when a customer in our town,
possessed of more money than most of us, ordered
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a colour set, and called upon us to set it up. Came
also the day when we discovered that all was not
going to be multi-chrome beer and skittles! Came
also our first experiences with what one of my
associates described with some bitterness as * pink
trees and purple peoplel’” We made the same dis-
covery all over again, that we’d made with B. & W.
TV. Easy as it might sound in the books, actually
sitting down on one’s haunches before a huge colour
TV receiver, confronted with an array of controls
bearing such exotic names as ‘ Green Horizontal
Dynamic Slant *’ and * Blue Vertical Static Parallax
was a far cry from sitting at home in an easy chair
reading about it!

Preliminary Adjustments

To set up a colour TV receiver correctly, a series
of adjustments must be made. These should be made
after the set is installed in the owner’s home, as
any moving of the set afterwards disturbs them;
not from a shifting of the adjustments themselves,
but from the changing magnetic fields from metallic
objects, such as radiators, etc. This process is known
as “ convergence,” although it covers a great deal
more than that. Strictly speaking, the convergence
adjustments are those made to enable the beam from
each of the three guns in the c.r.t. to strike its own
colour dot on the screen, through the same hole in
the shadow mask. Improper convergence or, indeed,
errors in any of the other adjustments, means that
the set will not only not give a good colour picture,
or even a good black-and-white picture: such ill
effects as colour fringing, tinting, etc., will interfere
with the use of the set. This is the * rainbow *round
the shoulder ”” effect so common in badly adjusted
sets.

RCA and most other manufacturers recommended
the use of a “ dot generator > for alignment, a signal
generator which creates a pattern of small dots on
the screen. Test equipment makers leaped eagerly
into the breach, and assorted pattern generators
were soon available at all prices.

After the proper test gear is assembled, then arises
the problem of learning how to use it. Fortunately,
the distributor sent along his own expert technician,
a happy character named Gene, complete with dot
generator and other equipment. His main purpose
was to check me out on the set. He turned it on, and
suggested that I make the first setup on it, to gain
experience. Happily I agreed, and sat down in front
of the monster. Thoughtfully, the maker had
mounted all the adjustments on the front panel
of the set, exposed by removing the knobs and a
couple of small screws, after which a small panel

*Quachita Radio-TV Service, Mena, Arkansas, U.S.A.
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came off, and there they were. These were all plainly
labelled, a feature unfortunately sometimes omitted!

Gene handed me the instruction sheets, and stood
back, hands in pockets, with a knowing grin on his
face. I casually glanced at them, then laid them
down, after locating the various controls. After all,
hadn’t 1 finished my colour TV correspondence
course with honours? I knew all there was to know
about it! Deftly I made the initial connections,
finally obtaining a pattern of small multi-coloured
dots on the screen, about an inch apart. Apparently,
none of the blasted things was converged: I didn’t
see a white dot anywhere! This is one of the charm-
ing paradoxes of colour TV work: you must adjust
for a complete lack of colour!

Dot and Carry Two

Gene mildly suggested that I select a dot in the
centre of the screen, since I had to start somewhere!
This individual was selected, and I tentatively
wiggled one of the adjustments. This resulted in
the blue dot taking off wildly for the left side of the
screen, winding up about a half-inch away from
where I wanted it. Reversing the direction brought
it back to the other side, then finally to centre,
where it overlapped the red dot, anyhow. The green
dots were still about 11 o’clock, high. Adjusting
that control brought them down; it also moved the
red dots over to about 2 o’clock. Adjusting the red
dots brought them back: the blue dots, meanwhile,
had apparently found something interesting going
on over at the right side of the screen: at any rate
they were all wandering off in that direction! Turning
their control halted their flight and brought them
back toward the centre, at the same time separating
the red and green dots, so that I once again had a
perfect triad: translated, this means that I was right
back where I started!

At this point, we had to stop and revive Gene,
who was rolling helplessly on the floor behind me.
After we had administered restoratives, and wiped
the tears from his eyes, and he had recovered some
degree of coherence, we followed the standard
American custom in such circumstances: we
took a coffee break. Bringing the instruction sheets
along, he tactfully explained to me that the main
trouble was my complete ignoring of the instruction
book! (This is an unusually frequent occurrence
among us technicians: I recently read the instruction
book on a piece of test equipment I'd owned for
ten years, and discovered three things that I didn’t
know it would do!).

Back at the store we sat down with the instruction
sheet, a very detailed and lucid piece of technical
literature, and began at the beginning! First, as in
B. & W., we made the vertical linearity and size
adjustments: once convergence is started, these must
never be touched. Next, we measured the high
voltage on the tube, using a special test socket
provided on the back of the set. After the horizontal
size and linearity adjustments were checked, then
we began the setup procedure.

First, under constant supervision, I made the
purity adjustments. This consists of turning the
blue and green guns off, through their gain controls,
and adjusting pots, etc., for a pure red screen.
This was slightly marred by patches of orange and
magenta at the edges. Adjustments of small magnets
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at the tube’s rim failed to eliminate these completely,
so we went through a mystic rite known as * de-
gaussing > it. This consists of waving a large ring.
shaped coil, about 18 inches in diameter, pluggedq
into the mains, before the face of the tube, genu-
flecting and backing away the while. Appropriate
incantations are chanted throughout this process,
The coil is then unplugged, anf the rites continue,
Correctly done, this enables the attainment of a pure
red screen. The red is turned off, and the procedure
repeated for blue and green.

Now, the fun begins: convergence. A dot is
selected in the centre, and it is ‘‘ converged, ” to
make a white dot; all three colours must be perfectly
overlapped before this will happen.  There is a
total of four adjustments needed for this: for the
blue, a small magnet on the neck of the tube is moved
to move the dot sidewise, and the control on the
front moves it up and down. The same control for
red moves the red dot from 2 o’clock to 7 o’clock:
the green dot moves from 10 o’clock to about
4 o’clock. The idea is to find a combination setting
which will zero all dots in at a given location! At
least fifteen adjustments were provided to accom-
plish this: vertical and horizontal static convergence,
vertical and horizontal dynamic convergence, and
vertical ¢ tilt > for each colour: the last named are to
correct any bowing in the lines of dots and to enable
convergence to be achieved over the entire screen,
Adjustment of these controls, I learned, must follow
the proper order: failure to do this will upset the
whole process and require repeating it from the
beginning. (How did I learn this? Please!)

The end result of the procedure, after much
patient coaching from Gene, was a pattern which was
converged over almost the entire area of the screen,
with the exception of about eight or ten dots at the
corners. Gene assured me that this was very good,
and that these would never be noticed in the picture.
(This took place a year ago: since then, with perfec-
tion of techniques and adjustments, I’ve seen screens
100%, converged!)

Black and White Check

Now, we gave it the acid test; we tuned in a picture!
In black and white, of course. Incidentally, this
set was connected to a community-antenna system,
and one of the things we wanted to check was the
ability of the system’s amplifiers to carry the colour
signals, without clipping colour burst, etc., which
they did, perfectly. The black and white picture was
perfect. In fact, it appeared to have much better
detail than that seen on a B. & W. set nearby. One
could view it from a much closer distance, and get
a better picture. This was due to the shadow mask
inside the colour c.r.t., which broke up the scanning
line structure and gave the picture the appearance
of a newspaper halftone print, with its multitude
of tiny dots.

This all took place in the morning: not until
afternoon would we be able to view a colour pro-
gramme. NBC was running * Howdy-Doody”
every afternoon, between 3 and 4 p.m., in ful
colour. Gene had to leave as he was on his way to
an appointment with another hopeful dealer, so
he wished us well, and departed, with a few final
guffaws at my attempts to converge. Eagerly we
awaited the start of the programme. After the
inevitable commercials, the familiar kaleidoscope
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pattern was seen: this time in colour. But what
colours! Instead of the bright rainbow we had
expected, they were all washed out, pale and wan
looking! We twiddled the various operating con-
trols, with no results, no good ones, that is: the
picture retained its weak pastel tones! The signal
strength was measured and found to be around
1,000 microvolts: no trouble there, still pastels.

The next day we made further checks. The set
still made beautiful B. & W. pictures, but once again
the familiar pastels met our eyes. This time there
was a great difference, however. The day before,
the colours had at least “stayed put ”’; today, great
waves of colour washed back and forth across the
face of the tube! Red, green, blue; they waved back
and forth like a demented rainbow, resulting in a
very picturesque display, but hardly the one intended!
Repeated adjustments of the controls had no effect.
In desperation we tried to call Gene on the telephone,
but he had vanished: no one knew where he was,
and they didn’t expect him back to his home until
the last of the week!

Chromatic Climax

Many alternatives were discussed, including suicide,
without result. A careful study of the instruc-
tion sheet gave us no help. A glum group of
technicians and salesmen watched the remainder of
the show in a grim silence, broken only near the
close of the show when a fat-faced trumpet player,
in a close-up, puffed out his cheeks and blew a mighty
blast on a final high note: as he did, his face turned
a brilliant purple! It stayed purple until he took
the horn from his lips, when it turned a pale blue!
This wound up an otherwise dismal performance
on a jovial note, and most of the audience departed,
leaving the community-antenna technician and
myself to further study. of the situation.

Another colour show, a short 15-minute musical
affair, follow the first. ‘This displayed the same
symptoms. We watched it for a few minutes, and
then turned to each other and said simultaneously,
“Let’s try another station!” Fortunately, we had
another NBC station on the cable system; one which
had been included as a * standby,”” which was so
far away that the signals were usually too weak and
snowy to watch. Tuning the set to this station, we
watched open-mouthed as the colours suddenly
snapped into place with an almost audible “ click >*!
Faces once again became flesh-coloured: dresses were
red or green, hair lost its magenta tinge and became
brown, etc. The salesmen came running from the
back of the store, wanting to know what we were
screaming about. We showed them. Turning back to
the original station the colours once again wandered;
on the weaker station they locked perfectly into place!
With this as a clue, we came to the conclusion that
the colour bursts were being clipped from the signal
at the transmitter! This left us the colour, but no
colour sync information, hence the wandering!

With this off our mind, we were free, the next
day, to pursue our original problem: Why the pastels?
No audience this time. The salesmen had abandoned
all hope and disappeared, leaving only two puzzled
technicians. Halfway through the show, I decided to
attempt another adjustment of the much-adjusted
controls, and reached for the * Chroma > knob.
Watching the picture, I gave it a slight turn. The
scene being televised was brightly coloured, or
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should have been: gay drapes and costumes abounded,
and the whole thing should have been a riot of colour;
instead they were all pale and washed out. Suddenly
as I turned the control, they leaped into vivid life:
reds glowed, blues and greens became deep and rich,
and the whole thing came up to the colour standard
of a Technicolor movie!

Amid loud shouts of “ Hey! Whadja do?” “ Boy!
Looka that, willya?”’ and similar exclamations, I
investigated. Fortunately, my hand had frozen to
the knob, and I discovered that I had turned the
brightness control, instead of the “ Chroma »’! Further
investigation revealed the horrifying truth: we had
simply had the brightness turned up to maximum
all the time! This gave our colour picture the same
aspect as a black and white under the same condi-
tions: it was just washed out! A few experiments with
brightness and contrast controls showed us their
proper settings, and the pictures we got were simply
beautiful!

As a result of these experiences, we have come to
this conclusion: the installing technician is the key
man in the success or failure of any colour TV
installation. If this worthy has the proper equip-
ment and the ‘know-how > to use it, and the
humility to read and heed the manufacturers’
instructions, he will be able to obtain first-class colour
pictures! The know-it-all” type, who assumes
that all sets have been constructed by a group of
morons far below his technical level, and that he
can make setup adjustments alone, using his own
version of the procedure, is in for a rude awakening!

One dealer in another city told us that he’d had a
new colour set which worked perfectly when un-
packed: no adjustment at alll This happy state
continued until his serviceman decided to check the
convergence adjustments, using only a signal for
reference; no dot generator! Ever since then, he
moaned, everybody’s had rainbows ‘ round their
shoulders !

Ready to Go

The practising TV technician’s biggest problem,
right now, outside of acquiring the extra cash to buy
colour TV test equipment, is the lack of material
to practice on! Although colour TV has taken hold
to some extent in the larger cities, it is still a case of
“few and far between >’ in the smaller towns, such
as ours. In fact, here we have only two colour TV
sets, at the moment: both are still on the dealers’
floors! This is caused, of course, by one simple fact:
the price! Although colour sets have been reduced
tremendously during the past two years, from RCA’s
beginning with a 15-incher at $15,000 down to the
latest production of 2l-inch sets listing around
$450 they are still away out of reach of the average
TV buyer, and most especially the mass market.
Until colour circuits are simplified enough to enable
a price reduction to about $300 we do not look for
any drastic increase in colour-TV density! (The pre-
ceding statement is entirely the writer’s own personal
opinion, and is entirely uncluttered by such things
as facts, etc.!)

One optimistic note is seen in recent articles in
radio and TV magazines, detailing new and simpler
circuits for colour matrixing, new colour c.r.t.s,
such as Philco’s Apple tube, the Lawrence Chroma-
tron now under investigation by Dumont, and others.
The last two named are single-gun tubes, and offer
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POTENTIAL — MAP READING IS A GREAT HELP

By ¢« CATHODE RAY”

IT is customary for the people who unravel the
intricacies of semi-conductor theory to illustrate
their remarks with diagrams showing the variations
of electrical potential in the material. Fig. 1, for
example. This represents a p-n-p junction transis-
tor, and it is pointed out (though probably in more
refined language) that if the “ holes” shown re-
posing on the emitter shelf are jerked up the slight
hill to the base they are very likely to topple over
the potential precipice on the other side and land
on the collector. :

Assuming it is clear to all why the potential
diagram should have this particular shape, fair
enough. But is it safe to assume this? If the relative
heights of the various parts of the graph corres-
ponded to the voltages imposed from without
on the electrodes corresponding to those parts, all
would be well. So far as the collector is concerned,
all is well, for its depressed potential corresponds
to the relatively large negative voltage applied by a
battery. But on the same principle the base potential
ought to be slightly Jower than that of the emitter,
to correspond with the small negative bias applied.

Presumably the instructor will have already dealt
with this anomaly by some preliminary work on
the simple p-n junction, in which he may well

POTENTIAL T

Fig. 1. This kind of diagram
is a great help in visualizing
how a transistor works, pro-
vided one can understand
why the potential level
changes in the way shown.

COLLECTOR

have exhibited something like Fig. 2. Here it is
supposed that no batteries are connected, the
potential changes shown below being a result of
the distribution of charges shown above. Now
this is the point where I suspect the assumption
of obviousness often comes unstuck. I feel that
those whose studies have tended towards the practical
rather than the theoretical are likely to associate
potentials with applied voltages and are not par-
ticularly enlightened by potential diagrams derived
from vague charges inside a chunk of material.
It was for this reason that I carefully avoided
potential diagrams when on this semi-conductor
subject just a year ago.

But such diagrams do appear, and if it is true

at some of us are not too clear how they are arrived
at, then it is time we went back to first principles
to find out. Is it unkind to suggest that 4 lot of
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people who talk about potential would be unable
to say what it means?

There are various textbook definitions; for example:
‘“ Potential is the quantity whose space rate of
change in any direction is the field strength in that
direction.” That is delightful for people who
thrive on textbook definitions, but what does it
mean in terms that can easily be visualized?

Potential, Height and Energy

One thing we can hardly have failed to notice
at a very early age is that where differences of
height occur between two places there is a tendency
for things to move from the higher place to. the
lower. Further observation shows that the greater
the gradient between the two places the greater the
tendency. This tendency has been named gravita-
tion. To sound more scientific we can call the
tendency the force due to a gravitational field—the
one in which we happen to be situated. Another
name for gradient is rate of change of height. So
if we look again at the textbook definition we dis-
cover that it defines what we usually call height.
Height, in fact, is the particular kind of potential
when the field is a gravitational one. A gravitational
field manifests itself by the force it exerts on the
mass. of objects. An electric field manifests itself
by the force it -exerts on the electrical charge of
objects. But whereas electric potential (which is
the one we are supposed to be discussing) is difficult
to visualize, gravitational potential in the guise
of height is familiar to all. No wonder, then, that
it is the favourite analogue for potential. A par-
ticularly attractive feature of the analogy is that
diagrams like Fig. 1 become more than mere graphs;
they are also drawings of working models whose
mechanical performance gives quite a good idea
of the electrical performance of the thing repre-

CHARGE t -
DENSITY

POTENHAL?
!

Fig. 2. This is the usual explanation, but is it clear ’why

k-3

(b) follows from (a)?
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sented. (Like most attractive things, however, this
analogy can lead one astray if one doesn’t know
where to stop.)

If the dimension along the arrow in Fig. 1 repre--

sents height, the diagram is a vertical section of the
gravitational analogue of the transistor, In the
same way Fig. 3(a) is a vertical section across a
tract of country. In this form, the information is
limited to a single line on the ground, so it is more
usual to transfer it to the horizontal plane as shown
at (b), forming a contour map. Of course, this one
vertical section locates only a row of points along
AB; to draw the contour lines it is necessary to
plot the heights at many more places. Alternatively,
Fig. 3 shows how a contour map can be used to
construct a vertical section along any line. It is
the same with potentials; given one form of diagram,
the other can be derived,

Now although a scale of height is shown in Fig. 3(a),
what usually matters most is the relative height.
The appearance of this piece of country, and the
behaviour of loose objects on it, would not be
affected if all the figures in the scale were increased
or decreased by some fixed amount. There is
really no such thing as absolute height; the figures
usually specified are heights relative to mean sea
level. In the same way there are only relative
potentials. Unless the contrary is stated, “ earth ”
is the “mean sea level ” in the electrical world.

The meaning of a contour line is that all points
on it are at the same height. It could be called an
“ equi-height line.” Analogous to it on a potential
map is an equipotential line. As Fig. 3 iliustrates,
steepness of gradient can be judged from a map by
closeness of contour line spacing. So without look-
ing at (a) we can easily see that there would be a
stronger tendency to fall down the right-hand slope
of the hill than the left. What we may actually
have done by now, however, is to have fallen into
atrap. How did we reckon the gradient?

Rolling Stones

The usual procedure is to measure the distance
on the map between two contour lines. Take the
points x and y on Fig. 3(b). Suppose the distance
scale shows them to be 200ft apart. Then, as x
is 100ft higher than y, the gradient is said to average
lin 2, or 4. If somewhere two contour lines were
found to touch, the gradient there would be 1 in 0,
which is infinity. According to our textbook' defini-
tion, that ought to mean an infinitely large gravita-
tional force! It would certainly mean an infinitely
large electric force if two equipotential lines touched.
But we know in fact that even at a vertical precipice,
where the gradient is (according to usual reckoning)
¥ in 0, the force on a body is no more than equal
to its weight. Where is the catch?

No. doubt you have already spotted it—the prac-
tice of reckoning land gradient in terms of height
difference per horizontal distance (because that is
what one can measure on the map). In applying the
textbook definition to a hillside we tacitly assumed
that the gravitational field strength is reckoned along
the surface of the ground, because that is the only
place where stones, etc., can roll; so for that purpose
gradient ought to be reckoned as difference of height
per distance along that surface. The maximum is
therefore 1 in 1, or the full vertical gravitational pull.
The operative word in the definition is * space rate
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Fig. 3. Vertical section and contour map of a hill. |t
would be strictly correct to refer to the height scale as q .
potential scale.

of change.” Our interest in electric force is not
usually limited to the two dimensions of a surface,
but may occupy three-dimensional space. So electric
contour maps are not necessarily based on a horizon-
tal plane.

This shows how careful one must be not to swallow
an analogy whole without making sure that there are
no differences in custom regarding method of
reckoning,

An advantage of a contour map over a vertical sec-
tion is that it shows not only the amount of gravita-
tional pull (when correctly reckoned!) but also
its direction. Obviously the gravitational force is a
maximum in the direction of steepest downhill
gradient. And the steepest gradient between two
parallel contour lines is at right angles to them,
because that gives the shortest distance from one
level to the other. So a ball will tend to roll in that
direction, along what we might call a line of gravita-
tional force. In the same way, the so-called lines
of electric force are everywhere at right angles to the
equipotential lines.

We mustn’t jump to the conclusion that the lines
of force (gravitational or electric) are the paths that
would actually be taken by a freely rolling ball or a
freely moving charge. Fig. 4 shows a succession of
contour lines, and we can plot a line of force beginning
at A by drawing it at right angles to them (and to all
the intermediate ones, not shown but estimated).
It arrives at B. But a ball released at A would depart
from this line directly it began to turn the corner,
because its own inertia would tend to carry it on in
a straight line (Newton’s first law of motion). The
ball’s path—probably something like the dotted
line—would be determined by the resultant of its
movement in the direction of the line of force and
its previously acquired movement in another direc-
tion. Roughly the same is true of a charged body
in an electric field; even an electron has some inertia,
minute though it is. But here there is another
slight flaw in the analogy, for the ball rolling under
the influence of gravity is rather a special case, in that
the gravitational force tending to deflect it from its
original direction is proportional to its mass and
therefore to its inertia, so that (apart from secondary
effects such as friction) balls of every weight would

WIRELESS WORLD, AugusT 1957

www americanradiohistorv com


www.americanradiohistory.com

follow the same path*. Charged bodies are not so;
the force brought to bear on them by an electric
field is proportional to their charge, which is quite a
different thing from their mass or inertia, This
distinction is not merely academic; it has an impor-
tant bearing on the design of the domestic television
tube. When an electron is knocked off an atom, it
and the damaged atom (or ion) have equal though
opposite electric charges, so have equal forces acting
on them in a given electric field. But the mass of the
ion is enormously greater than that of the electron,
so the field deflects the ion far less. Advantage is
taken of this fact in devising ion traps to prevent
negative ions from bombarding the screen.

A very important part of the subject of potential
concerns work and energy. Rolling a ball or anything
else uphill is work in the strictly technical sense, and
can only be done at the cost of energy. If a 10-lb
weight is raised 50 feet, measured vertically, 500 ft-
Ibs of work have to be done (not counting friction) ;
and ths weight gains 500 ft-lbs in potential energy.
Its potcntial is increased by 50 feet. So another way
of defining height could be as the amount of work
that had to be done on a standard weight—say
1 Ib—in order to lift it from the lower to the upper
level.

If a weight is allowed to go downbhill, its potential
energy is (neglecting friction) converted into kinetic
energy—energy of motion—which is capable of
doing work. For instance, it could carry the weight
some way up a hill. So alternatively height could be
defined as the amount of energy acquired by a
standard weight in falling from the upper level to
the lower. This amount could be judged by the
velocity it has acquired.

It happens that height can usually be much more
conveniently and accurately measured as vertical
distance. But one cannot measure difference of
potential in any such simple and direct way, so
reckoning it in terms of work is of practical as well as

* It was this curious fact that led Einstein to his General Theory
of Relativity.

Fig. 4. The curve AB
is a line of force, but A
a body acted upon by
the force might take
the dotted path.
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theoretical importance. In fact, potential is com-
monly defined as the amount of work required to
transport unit charge from one place to the other—
a definition apparently quite different from the
one quoted at the beginning, but amounting to the
same thing.

Of course it is necessary to be consistent with the
units. If you want the potential difference to be in
volts, the unit charge must be taken from the same
set of units, viz., one coulomb, and the work must
be reckoned in joules (=watt-seconds). In electronics
one is so often concerned with the very minute
amount of work required to push a charge of one
electron up a potential hill reckoned in volts that a
semi-official unit of work or energy—the electron-volt
(eV)—is commonly used. It is about 1.6x 10-1°
joule.

It is also necessary to get the signs right. Saying
the difference in height between A and B is 50 feet
is not much help unless one knows whether A is
higher or lower than B. If work has to be done
on the standard weight to move it from A to B, that
implies at once that B is higher than A. But it is
really meaningless to ask which of two points has the
higher electric potential because, in relation to
potential, “ height” is only metaphorical. It has
however been generally agreed to describe the
potential at A as higher than at B if (relative to B)
A has a surplus charge of the kind arbitrarily called
positive. (This is the same thing as B having a surplus
of the other kind of charge, called negative). Now
it is an experimental fact that charges of the same
kind repel one another, so one of them has to have
work done on it to make it move nearer the other.
It follows that if a positive charge needs an external
effort to make it go in a certain direction, then that
direction is towards a higher potential. The natural
tendency of a positive charge, then, is to run ¢ down-
hill,” so it is the analogue of the rolling stone on a
hillside. A negative charge, on the contrary, tends
to move ““ uphill  towards points of higher potential.

For the purpose of this explanation I attributed
the high potential at A to a positive charge there, but
it is not necessary to have any charges at either point
between which there is a difference of potential, In
the arrangement shown in Fig. 5(a) the battery
transfers- electrons from plate P, to P,, charging I,
negatively and P, positively, This establishes a
difference of potential (equal to the voltage of the
battery) between the plates, and there will be a
potential gradient from one to the other, A being
at a higher potential than B; see Fig. 5(b). An
electron in the space between them would tend to
move towards A and would have to be forced to
move towards B. An analogue of this could be
constructed of a large sheet of thin rubber stretched
on a horizontal frame, with a horizontal rod to
represent P, pushed up from below to raise the
rubber into a ridge, and another one (P,) pushing it
down. Bearing balls could represent loose positive
charges. If the space beneath the rubber were filled
with liquid, electrons could be represented by small
air bubbles, which would tend to run towards P;.

All this may be simply underlining what I began by
assuming everyone understood—the potential
patterns due to batteries and other sources of volts.
But when tackling the potential gradients inside
semi-conductors, next month, it will be an advantage
to have some definite ideas about the meaning of the
word “ potential.”
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Doppler Navaid for Civil Aircraft

Self-contained Air Navigational System Entirely Independent of Ground Station Co-operation

MILITARY aircraft of the Royal Air Force
have been- using the Marconi Doppler Navigator
for the past three years, but so far nothing quite
comparable to it has been available for civil aircraft.
All the existing airborne radio navaids require the
co-operation of one or more ground stations and fail-
ing this navigation in the air hitherto had to rely on
old-fashioned systems. More important than this
the pilots of civil aircraft flying to-day have no
accurate knowledge of the actual ground speed, drift
or prevailing wind velocity. :

These points serve to underline the importance of
the new Doppler Navigator, Type AD2300, specially
designed for commercial aircraft and recently
introduced by Marconi’s Wireless Telegraph Com-
pany. The equipment operates as a self-contained
system in the 8,000-Mc/s band and is entirely
‘independent of any ground station.

The AD2300 provides the airline pilot with ac-
curate indication of ground speed, drift-angle and
distance flown, and used in conjunction with a
computer, gives instantaneous and continuous in-
formation of the aircraft’s immediate position in
latitude and longitude, wind direction and wind
speed. The distance to go along a “leg ” of a pre-
determined flight plan, or the distance to fly along a
composite track to reach a destination, and also more
accurate computation of ETA (expected time of
arrival), than hitherto, comprise some, but by no
means all, of the navigational information available
with this new navaid.

Theory of Operation

The full equipment comprises an aerial system,
a transmitter-receiver, a tracking unit, computer
and display unit. The system is based on the pheno-
menon of the displacement in frequency which occurs
at the receiving position when the transmitter and
receiver are in relative motion to a fixed point of
reflection of the waves. The basic principles were
described in Wireless World recently.* Two c.w.
beams are radiated from the aerial one projecting
forward and the other backward and both are
depressed towards the ground. A small amount of
the radiated energy is returned, by ground reflection,
to the aircraft where analysis is made of the difference
in frequency existing between the transmitted and
received waves. This difference ‘is directly related
.to the speed of the aircraft relative to the ground.
By displacing one beam to starboard and the other
to port, and alternately switching their positions,
the drift angle of the aircraft is found by comparing
the Doppler frequency when the forward beam is
displaced to starboard and the backward beam dis-
placed to port, to the frequency derived when the
beam positions are reversed. The aerial is then
rotated until the two frequencies are equal and it is
then aligned along the aircraft track.

%« Airborne Doppler Navigation” by G. E. Beck. Wireless World
May 1057, p. 225. Y Wirles
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The aerial system comprises four slotted linear
arrays lying parallel to one another in a directiona]
horn assembly with the axis of the aerial horizontal,
The forward and backward beams are obtained by
feeding from each slotted unit in turn, two wave-
guides being used for transmission and two for
reception. At the half-power points the beam width
is 33°. A sample of the transmitted signal is extracted
in a directional coupler and mixed with the received
signal.

Airborne Computer

The transmitter and receiver units and their
associated power supplies are housed in a single un-
pressurized case with cooling complying with the
American ARINC standard. The carrier wave is
generated by a klystron and the transmitter output
is one watt. The output from the receiver is fed to
the tracking unit, which contains the frequency
measuring circuits for determination of ground speed
and drift angle, a.g.c. and automatic search circuits,
Frequency measuring is effected in a discriminator,
where the Doppler signal is compared with the tone
generated by a phonic wheel. The resultant fre-
quency is used to control integrator and azimuth
drive circuits, the former controlling the speed
of the phonic-wheel motor and the latter a motor
situated in the aerial systerh which rotates the aerial
for drift-angle measurement. The phonic-wheel
speed is a measurement of aircraft ground speed.

The resultant speed and drift information is fed
to the computer, an electro-mechanical type using
analogue methods for solution of the trigono-
metrical equations concerned in the navigational
problem. Inputs of compass heading and true air
speed are also fed to the computer.

The display is capable of considerable variation
to suit individual requirements. It may be embodied
in the computer, or if the only information required
is ground speed, drift angle and distance flown,
these can be displayed by a small indicator unit which
will in such cases replace the computer unit.

The Marconi AD2300 operates over an altitude
range of 150 ft to 50,000 ft, at ground speeds of 80
to 900 knots, at drift angles up to +45° up to 10°
climb or descent and up to 20° of bank. The
equipment will function in steeper angles of climb,
descent and bank than given, but the accuracy may
be degraded slightly. )

A pilot’s left-right indicator for steering the air-
craft on a desired rhumb line, or great-circle course,
can be included, also information of distance to
destination and visual indication when the end of a
“Jeg ”’ of a pre-determined course has been reached.
In addition the left-right course indication is avail-
able as a signal for feeding into an auto-pilot.

All units are for standard ARINC rack mounting
and all valves have American equivalents. The total
weigllljt, including aerial system and computer, 18
130 1b.
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wure coefficient of resistance in series
with the thermocouple an opposite
deviation can be added to that of
the thermocouple. In this way
power ' measurements to within
0.25% can be obtained.

C.R.T. Chronograph has been built
for measuring and recording a large
number of consecutive time intervals.
The signals appear as lines on a c.r.
tube raster and are recorded photo-
graphically. Circuitry and possible
extensions are discussed in D.S.I.R.,
unpublished report PB114757 by
H. G. McGuire and K. A. Yama-
kawa.

Video Response Control, equiva-
lent to the tone control of a sound
broadcast receiver, is used in a recent
German television receiver, the Nord-
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mende “ Diplomat 58.” Three con-
ditions are available, “Studio,”
“Film” and “Brilliance,” as shown
in the accompanying sketch, and the
circuit corrections to obtain them are
selected by a piano-key switch.
Appropriate compensation is applied
automatically to the picture contrast
as each key is ‘depressed. A full
description of the receiver appeared
in the issue for the second half of
March, 1957, (No. 6) of Funk-
Technik.

High-Power Microwave Frequency
Doubling in ferrites is reported by
J. L. Melchor et al. in Proc. I.R.E.
for May 1957. The frequency doub-
ling arises from the generation of a
double frequency component of mag-
netization along the direction of the
d.c. magnetizing field. The efficiency
depends markedly and in a compli-
cated manner on the ferrite geometry,
By careful attention to this point a
conversion loss of only 6 dB has been
achieved for doubling from 9 to 18
kMc/s. Peak and mean power levels
can be as high as roughly 32 kW and
20 watts (at 9 kMc/s) respectively.

Coaxial-Line Monitor Diodes for the
S, X and Q microwave bands are
available from Elliott’s. These con-
sist of a length of evacuated coaxial
line terminated in a dissipative load
(iron-loaded resin). When an electro-
magnetic wave is propagated along
the line the potential difference pro-
duced by the r.f. energy between the
inner cathode and outer anode causes
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electrons to flow between them.
Owing to the short response time
(less  than 0.0lpsec), r.f. pulse
envelopes can be directly viewed on
a c.r.o.; the high output (of the order
of 50 volts) being also useful for
this purpose. Mixing and demodu-
lation are, of course, also possible.
High maximum mean and peak
power inputs of at least 10 watts and
50 kW respectively can be accepted.
Reflection coefficients of less than
0.09 over the band can be obtained
in the tunable holders provided.

Magnetic-Core Delay Cable, pro-
duced by the Columbia Technical
Corporation of New York, contains,
inside the inductive winding, a con-
tinuous, flexible, low-loss magnetic
core which serves to increase the
impedance and the unit delay of the
line. This kind of delay element is,

P.V.C. JACKET

OUTER CONDUCTORS

of course, a distributed-parameter

‘type, and does not have the same

sort of cut-off frequency as lumped-
parameter lines. Rather the attenua-
tion increases gradually with increas-
ing frequency. Cables are available
with delays ranging from 0.08 to 1.0
microsecond per foot and with im-
pedances between 1,500 Q and
3,900 Q. They are intended mainly
for pulse work in a frequency spec-
trum up to 30 Mc/s and have band-
widths ranging from 6 to 15 Mc/s.

Any delay can be obtained by cutting -

off the appropriate length of cable,
and the makers will supply calibrated
lengths complete with terminations.

R.F. Power Transistor, capable of
providing an output of 5 watts at
10 Mc/s either as an oscillator or an
amplifier, has been developed at Bell
Telephone Laboratories. Normally,
of course, it is difficult to make power
transistors work at even high audio
frequencies because of their neces-
sarily large dimensions. The Bell
device, however, which is made from
silicon, achieves the high frequency
performance by using the diffusion
method of forming, together with a
p-n-i-p type of structure in which
a “neutral ” layer of silicon separates
the collector from the other elements.
Alpha cut-off frequency is about
100 Mc/s and some laboratory
samples have apparently provided as
much as 1 watt output in oscillation
at this frequency. Another silicon
power transistor of high performance
has now been put into commercial

www americanradiohistorv com

production by Texas Instruments in
the U.S.A. This is the 2N389, with
a power dissipation of 37.5 watts at
25°C and 15 watts at 100°C, and
it is made by a diffusion process
similar to that of the Bell Labora-
tories, It is intended for use in
power circuits which have to operate
at high temperatures.

Transistors in Parallel for obtain-
ing greater power output from pulse
amplifiers are used in a technique
described in D.S.I.R. unpublished
report PB111665 by J. F. Spades
and A. W. Carlson. Parallel opera-
tion of the transistor regenerative
pulse amplifier is achieved by means
of common-base and common-
emitter connections, but with each
emitter returned through a separate
path.

Microwave Pulse Powers can be
measured from the perturbation of
electron beams in a new technique
described by H. Thomas in Proc.

I.R.E. for February 1957. The
beam is accelerated transversely
through an evacuated section of

waveguide carrying power in the
TE,, mode. To a first approxi-
mation, the electrons gain energy in
one half cycle of the r.f. (when they
are in phase with the r.f.), and lose it
in the next (when they are out of
phase). Thus, if the transit time is
an odd number of half cycles, there
will be a net gain or loss 1n the odd
half cycle. The accelerating potential
is adjusted so that the transit time
is such that there is a maximum net
gain, This gain is measured by a d.c.
cut-off potential. It can be theoreti-
cally related to the Poynting vector
of power flow. It is necessary to
correct for the perturbations in the
r.f. field produced by the holes in the
waveguide through which the beam
passes. This also can be done theoreti-
cally. "Corrections due to. standing
waves in the guide can be made either
from measurements of the phase and
amplitude of these waves, or by using
three separated beams. The thermal
distribution of the electron’s energy
produces an uncertainty in the true
current cut-off point which can lead
to serious errors at low powers. How-
ever, by subtracting the apparent
cut-off voltage without power flow
from that with power flow, this un-
certainty is eliminated. The direct-
ness of this method is of particular
advantage in the measurement of peak
pulse powers where the errors are
normally about 30% or more. The
fact that the power flow is not dis-
turbed by the measurement may also
be useful.

Unpublished  Reports mentioned
above come. from various sources but
can be obtained from the Technical
Information and Documents Unit of
the Department of Scientific and
Industrial  Research, 15, ~Regent
Street, London, S.W.1.
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RANDOM RADIATIONS

By “ DIALLIST"

Sound Sense About Aerials

THERE’S good sound sense in the
recommendations on TV aerial and
feeder installation recently issued by
the RE.CMF. From my window,
for instance, I can see a horizontal
array so erected that it overhangs a
chimney pot and is less than a foot
above it. One hates to think of the
devastation when the sweep comes
to do his stuff! Very rightly, this
sort of thing is frowned on, as is the
all-too-common practice of letting
feeders straggle over roofs without
tile clips to anchor them, As I watch
some of these blowing about over
slates and tiles I can’t help wonder-
ing that breakages of feeder “inners ”
isn’t a whole lot commoner than it
is. Another useful point made is
that feeders must not be taken over
the outer edge of gutterspouts unless
stand-off brackets are used. I won-
der whether some of the makers of
TV aerials could re-institute short
courses for erectors. It would be a
jolly good thing if they did, for care-
less, slovenly erection is often res-
ponsible for breakdowns for which
the aerial makers are quite unjustly
blamed.

FM/DX

THE ranges at which reception from
the B.B.C.s f.m. stations has been
reported are quite uncanny. Writing
from Sidcot Heaton, near Bolton in
Lancashire, a reader tells me that be-
fore the Holme Moss service started
he had no trouble about getting
Wrotham, though it is well over 200
miles from him. It was receivable
with an improvised single dipole
(lengths of brass wire fixed to a thin
board with paper clips!). The signal
was so strong at night-time that it
came in loud and clear in no matter
what direction the dipole was pointed
—and even if it was turned from
horizontal to vertical. ~Wrotham
seems, for some reason which eludes
me, to be pushing out the most far
flung of the Band II transmissions.
I’ve had reports of it from many parts
of the country. In my East Anglian
home town we normally get our
v.hif. programmes from Norwich.
But these are the Midland pro-
grammes in the Home Service. If
there’s an item from London that we
want to hear there’s not the least
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difficulty about doing so if you have
an indoor aerial and can reorient it.
Our friend has separate outdoor
aerials for Norwich and Wrotham
and can take his choice.

Timeo Danaos

“IVE my doubts about those
Greeks though they come with gifts
in their hands,” as the Trojans had
good cause to feel when they were
offered the fatal wooden horse. Now
it’s the Irish Republic which is
scratching its head over the offers
made to it to put up a television
transmitter free of charge in return
for the sole use of it for some hours
every day. As those hours would,
one imagines, be used for advertis-
ing, it must be plain that the object
of the would-be-benefactors can
hardly be to serve only Southern
Ireland with its rather small popu-
lation. One feels that they’d like to
build a station with a very high e.r.p.
and capable of reaching Northern
Ireland as well as considerable por-
tions of this country. Mutual inter-
ference between TV transmitters has
already become quite a big problem.
The Irish station, if built, would pre-
sumably have to occupy a channel
on Band I or Band III and those
available are already pretty well
booked up. It’s quite understand-
able that such offers must be very
tempting to a country which is

anxious. to have a television service,
but whose government has not the
money to build the transmitter and
run the programmes. If, though, any
such offer is accepted, I hope there
will be very strict provisions that no
interference with other stations shall
be caused.

Matters of E.H.T.

IT has often puzzled me that it’s
almost (if not quite) universal prac-
tice to use miniature types for that
hard-worked valve, the e.h.t. recti-
fier. In some cases it may be neces-
sary for space-saving reasons; but
there certainly are receivers with
heaps of room for a full-sized valve,
yet fitted with tiny e.h.t. rectifiers.
These little valves are apt to break
down more quickly than bigger types
would. I know, in fact, of one case
in which e.h.t. rectifiers seldom much
outlasted their three months’ guaran-
tee until an expert friend installed
one of larger size. Since then there’s
been no trouble. Another point
which calls for attention is the regu-
lation in some e.h.t. circuits. It can
be very poor. You adjust, for
example, height, width and focus on
Test-card C and get them just to
your liking. Now, the test-card con-
tains a good deal more white than
the average TV picture and the drain
on the source of the e.h.t. can cause
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UNBIASED

Telephilanderers’ Troubles

JUST lately we have read a lot in the
press about telephone tapping and
many of us who are not indulging in
what the prayer book calls “ seditious
and privy conspiracy” cannot help
feeling uncomfortable when using the
phone to fix up a date with our re-
spective blondes. -

After all, even though we are not
plotting to overthrow Queen and
Parliament we do perhaps say some
things to our blondes which sound
unconvincing and even a little foolish
when set down in cold print. Few of
us can rise to the heights of Homer
when we try to express our feelings
over the phone, and even fewer of
us attain to the simple dignity of
Barkis when he sent his famous
three-word proposal of marriage to
Peggotty. Perhaps it is well we do
not, for I feel sure that the stolid
policeman licking his pencil at the
phone-tapping table might easily
read something sinister into such a
cryptic phrase as “Barkis is Willing”.

Naturally I have been' hard at
work trying to work out an electronic
speech scrambler on the lines of the
one used in the transoceanic radio-
telephone. The difficulties that con-
front me are economic rather than
technical. Each subscriber who de-
sired to be immune from telephone
tapping would have to have a scram-
bling and descrambling unit. But
the cost of these devices puts them
out of court and their absence is apt
to put telephilanderers into one even
if only the divorce court.

The simplest and cheapest form of
“scrambler ” is the one the Germans
used so successfully in the first
World War to convey information
and instructions to their agents in
certain nearby neutral countries. In
those far-off days anybody tuning in
to Norddeich heard the station trans-
mitting what appeared to be a con-
tinuous high note which in reality
was a “scrambled ” message.

By FREE GRID

The modus operandi was simple.
In Berlin messages were recorded in
the ordinary way on a wax cylinder
of the type used on the old-fashioned
cylinder phonograph and also, of
course, on a well-known office dictat-
ing machine of those days. The
record was then put on a special re-
producer having a mandrel rotating
at high speed. A primitive mike
picked up the resultant high-pitched
noise which, at the receiving end, was
recorded on another high-speed
machine. It was then only necessary
for the record to be transferred to
an ordinary cylinder reproducer and
its message read in the ordinary way.

Surely one of your technological
tycoons can think of a workable sys-
tem lying somewhere between the
crudities of the Germans’ 1918 device
and the prohibitively expensive trans-
oceanic arrangement. At present my
blonde and I are both learning
Swahili but at any moment it may
occur to the authorities to use a tape
machine and send the record for
translation to one of the big mission-
ary societies, the officials of which
might think it their duty to phone
the Queen’s Proctor at once.

A Photoarchic Camera

I WAS delighted to see an advertise-
ment in W.W.J)s sister journal,
Amateur Photographer (19.6.57) des-
cribing a 16mm cine camera in which
a photocell is used to operate the
iris diaphragm of the camera so that
it is always opened to the correct
aperture according to the varying
conditions of light. Thus the lens
is always opened to the correct
aperture according to the varying
conditions of light available even if a
cloud momentarily passes over the
sun while shooting.

This is indeed a praiseworthy
application of electronics and the
reason for my delight is the fact that
I first described this type of photo-
archic cine camera in this journal

“Barkis is Willing”*
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some twenty years ago (20.6.34).
is gratifying to learn that all the big
manufacturers of scientific apparatyg
keep a wary eye on these columns,

In the advertisement it is describeq
as the firsz cine camera of this type,
I have little doubt that the maker of
this camera honestly believes this ty
be the case. After all, we all useq
to believe that Harvey discovereq
the circulation of the blood until j
was revealed that he was anticipated,
several centuries earlier, by an Arabjc
medical man. But this oriental sage’s
discovery was forgotten and Harvey
made the discovery independently
long afterwards. No doubt the
camera has been re-invented and its
progenitors owe nothing to my
former description.

Is Ernie Radioactive?

I AM very sorry to say that my
attempt to use electronic techniques
to influence Ernie in my favour,
about which I wrote in June, proved
a complete flop. At the same time I
must take off my hat to the Post
Office engineers for their very suc-
cessful effort to outwit me and others
like me. I was unaware of their pre-
cautions at the time and thought that
my pulse generator had developed a
fault.

However, the Editor has solved the
mystery by forwarding to me a com-
munication he has received from the
Lead Development Association in
which it is stated that the whole of
Ernie’s innards were encased in lead.
This would, of course, effectively
prevent any outside influence affect-
ing his distributions of largesse.

I am astonished to realize from the
wording of the bulletin sent out by
the Lead Development Association
that its public relations officer
obviously does not realize the real
reason for Ernie being provided with
a lead casing. The P.O. engineering
department seems to have informed
him that the purpose of the lead
casing is to contain the radiations
from Ernie’s neon tubes and so pre-
vent interference with other parts of
his anatomy.

If this be true I cannot for the life
of me see why the screening
metal had to be of lead and
not of some non-plumbeous
metal such as we use for
screening in our radio sets.
Could it be that the P.M.G.
has not been as truthful as
he might have been and
that the real reason for
Ernie’s lead waistcoat is to
shield his audience
from harmful radioactivity?
That would at least explain
the presence of lead. Per-
haps the P.M.G.s tech-
nologists will write to the
Editor and explain, an
maybe the Lead Develop-
ment Association will join me
in this request for enlighten-
ment.
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THE AUTOMATIC COIL WINDER & ELECTRICAL EQUIPMENT CO. LTD.

Regd. Trade Mark

Change

For the convenience of 0 f N a m e

our Customers, Suppliers

and other friends, the

name of the Company

has been changed

Ltd.

AVOCET HOUSE * 92-96 VAUXHALL BRIDGE ROAD * LONDON - SW.,

Manufacturers of AVO :
ELECTRICAL, ELECTRONIC & NUCLEONIC INSTRUMENTS

e ond DOUGLAS & MACADIE COIL WINDING MACHINES

G.13
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High performance . .. wide applications ... truly portable

In the Solarscope CD 614 we have BRIEF SPEGIFICATION:
included all the valuable features of NN NPT
q . 2 | ¢/s—9 Mc/s & | Mc/s for 3 db down
heavier and more expensive oscilloscopes,
. . SENSITIVITY CALIBRATION
while producing a truly portable By a 50 c.p.s. square wave
instrument at an economical price. EXPANSION
It is particularly suited for radio 10 diameters nominal
C— CALIBRATION
. _communication, radar, TV and By O-1 S, | 1S, and 10 uS markers = 5%
applications involving pulse work and TIME BASE

transient investigations. 10 ¢.p.s. — 200 Kc/s. Trigger from TV frame block

THE SOLARTRON ELEGTRONIG GROUP LTD.

4

THAMES DITTON « SURREY » TELEPHONE: EMBerbrook 5522 « CABLES: SOLARTRON, THAMES DITTON
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JYINIEYell tunable magnetrons

These tunable X-band medium power magnetrons, developed
by Mullard and produced in the new microwave valve factory,
represent an important contribution to the field of microwave
valves. They ate particularly suited for use in microwave test
equipment where c.w. power levels of a few watts are required.

Tunable X-band magnetron with waveguide output. The valve
delivers a c.w. output of 5 to 10 watts over a 450Mc/s band centred
on 9375Mc/s. Tuning is by single-knob control, and has a total range
of 8ooMc/s, including the 450Mc/s band centred on 9375Mc/s.

This is a similar valve intended for pulsed applications. It will
deliver peak powers in excess of 20 watts over the 450Mc/s band at
Juty cycles up to 0.05.

ﬁ Experimental samples are available of another c.w,

magnetron which gives a power output of several
@ watts over the frequency range 5850 to 7300Mc/s.

MULLARL LIMITED MULLARD BOUSE - TORRINGTON PLACE - LONDON W.C.l

] COMMUNICATIONS-AND s
& INDUSTRIAL VALVE DEPARTMENT &
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oltage Regulating Relay

ZA44704
ZA44706

ZAA44705
ZA44707

The Voltage Regulating Relay was
; designedin co-operationwithS.R.D.E.,
Two forms of the relay are available, to reduce voltage variations in

g;f)’s‘:; f:jzldy 3%;’?311%‘1;? bszfgli?zs%:tlfzz- certain essential circuits of radio sets
The inter-service reference numbers are gil:giﬁhaa}snrggﬁ-% other applications of a
as follows:— This is particularly necessary in the case of vehicle-borne
Unsealed equipment, with power supplies consisting of lead acid batteries
ZA 44706 25.5V. make 23.5V.break and a small charging generator. ) )
ZA 44707 12.75V. make 11.75V. break The armature is balanced to withstand vibration, and the
complete relay has been subjected to severe vibration testing.
Sealed Magnetic shielding is achieved by the iron case, enabling the
ZA 44704 25.5V. make 23.5V.break relay to be used within reasonable proximity of transformers,
ZA 44705 12.75V. make 11.75V. break chokes, etc.
The Voltage Regulating Relay complies with the stringent
“GNE 7~/ Ministry of Supply specification No. 166/1, to operate within
\x‘ Q tolerance, over a temperature range of —40°C. to +85°C.

MAGNETIC DEVICES LIMITED

A.LlLD. & A.R.B. approved
[~ Q EXNING ROAD, NEWMARKET, SUFFOLK
((‘k «‘Q Telephone: Newmarket 3181/2/3 Telegrams: Magnetic Newmarket

MD20A
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OSCILLOSCOPE

TYPE 723
DC—5Mc]s

@ Y Amplifier response flat from D.C. to 5
Mc/s.
@ Sensitivity of 100 mV per cm. at | kV

E.H.T.

@ No overloading occurs with full screen
deflection over the complete frequency

range at 2 kV E.H.T.

& Variable E.H.T. voltage of I, 2 and 4 kV.

& Automatic Brilliance Control Circuit,

@ Time-base range from 0.5 seconds to |
screen- deflection.

microsecond for full
@ Versatile Auxiliary Amplifierincorporated.

@ A deflection of | cm. ensures rigid syn-
chronisation over the whole frequency

range.

@ Instantaneous shifts.

HE OSCILLOSCOPE TYPE 723 utilises a vertical cathode ray tube with a 4in. flat screen, which is viewed
through a surface aluminised-mirror. This form of construction has considerable advantages. The instru-

T

ment which is only 8in. deep, may be forward rack mounted on a 19in. rack, but when employed for bench use
it takes up less room than a conventional oscilloscope. The screen is‘observable at a reasonable height from
the bench without tilting, and an effective light shield is obtained without a projecting hood. The large front
panel makes possible a clear and convenient layout of controls, and an Oscilloscope Camera Type 758 may be
mounted permanently on the top of the instrument without interfering in any way with normal viewing.

Full details of this or any other Airmec
instrument will be forwarded gladly on request

AIRMEC LiMmiTED ~

HIGH WYCOMBE, BUCKINGHAMSHIRE, ENGLAND

Cables ¢ Airmec, High Wycombe

Telephone : High Wycombe 2060.

o
-
-

.~ IMMEDIATE DELIVERY
. R
=y

-y
=0
- =

PRICE £160
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Distortion Detected -
Transmission Perfected

The introduction of electronic techniques
to the measurement and correction of
telegraph distortion brings laboratory
precision to the maintenance of modern
line and radio telegraph circuits and all
equipment, including teleprinters. The
equipment described and illustrated on
this page is representative of the contri-
bution made by ATE to this field.

T.D.M.S. 5A
Sends an automatic test message, or characters, or
reversals at any speed between 20-80 bauds with or
without distortion. The CRO has a circular time base
Sor distortion measurements on synchronous signals only,
or relay adjustment. Weight 37 lb.

T.D.M.S. 6A
For distortion measurements on working circuits ewithout
interrupting service. Each element of a start-stop signal
appears separately on the spiral time base display.
Adjustable speeds from 20-80 bauds. Weight 33 [b,
Higher speed versions can be supplied to order.

REGENERATIVE REPEATER TRR.1

is a start-stop, five unit code equipment,
designed to correct distortion on long
line or radio telegraph circuits. It
covers the speed range 45, 50 or 75
bauds, and accepts signals with

up to 49%, distortion.

AUTOMATIC TELEPHONE & ELEGTRIC GO. LTD. 6 M

RADIO AND TRANSMISSION DIVISION, 2
STROWGER HOUSE, ARUNDEL STREET, LONDON, W.C.2. G
TELEPHONE : TEMPLE BAR 9262. CABLEGRAMS : STROWGEREX LONDON.

ATI4601-BX107
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The fruits of TRUVOX Development.

o

Tape Recording Amplifier | Tape Deck Mark IV. Stereophonic Head Telephone Attachment

Senior Radio Jack Standard Radio Jack Lightweight Headphones Foot Control

=¥

©Q

, %
N=

No other
manufacturer can boast
of so wide a range of componenus
end accessories devoted to the perfect
reproduction of- taped speech and music.
Designed and developed in our own laboratories
by a team of highly skilled acoustical engineers, the
Truvox range of equipment represents years of
patient research which has now reached full
fruition by the introduction of the
Truvox Rl Recorder. The available
accessories provide almost limitless
applications for this truly high.-
fidelity equipmsent.

Detalled literature qvailable on request from

) AT A TRUVOX LIMITED
T R L ‘ 10’ x Sales Office: 15, Lyon Road, Harrow, Middlesex. Tel: Harrow 9262
o /o Service & Technical Dept : 328 Station Rd., Marrow, Middx. Tel: Harrow 4455
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HIGH STABILITY

ELECTRICAL CHARACTERISTICS

TYPE 74

TYPE 73

TYPE 2

The electrical characteristic of a High Stabllity Carbon Resistor depends upon the
physical size of the-units dnd upon the ohmic value, All thie data given helow relates
to the Type 73 Relistor. To obtain the equivalent ohimlc vafues to which the
informatlon Is applicable In the other four sizes of Resistor the following factors

should be applied :
Type 2x }

FULL LOAD STABILITY
Up to 100 K.chms the resistance change ag full load
with an amblent ‘temperature of 70°C, is less than
0759 (average 0-255'{;) after 1,000 hours opération.
At 1 hegohm the change ts fess than 19} (average
0-75%).
N.B. On D.C, loading the maximum voltages
stated In RCL 112 should be obsérved.

AGEING AND SHELF DRIFT.

Up to 100 Kohms the average change iy o
12 months (never greater than 0-75_%3. or 4
Megohm reslstors the average ;}gange 5 0-6%51n 12
months (fever greitér than 1259%).

CLIMATIC
Exposure to the two cycles of H.l. hum|dity as laid
down in R%S]l-l's'hows‘a change of less than 0:7%,
(average 0-4%? up to 100 Kiohms. At )} Megohm
the change Is fess than 1%, (average 0-7%).

TROPICAL EXPOSURE
Eighty-four. days exposure to ¢he standard 25°C./
35°C. 1009, humidity-cycling shows a change of Tess
than 19 ﬁ‘averzge 0-5%) up to 100 K.ohms, At |
Megohm the change'is léss thah 29 (average 1-6%2).

Type 74x2

TEMPERATURE COEFFICIENT
The temperatyre coefficlent Is fess than 0-04%/°C.
ap to 100 Kihims. At 1-Megohm the ‘coefficient
I approximately 0-055%,/°C.

NOISE
Nolse which is generated in a reststor, as the
result of a direct voltage applied across. it, varles
aceording to the Shmle vilué of the resistor, ithe
nolée decredsing ds-the’ohimicValue increases. The
noise Is also influenced by factors such ai €he size
of the resistor,
For nolse which falls within frequency range of 0
to 10 Kc./sec.,the Painton high stabllity resstors
have noise levels which are between 0-05 and 0-4
microvolts of ‘noise per applied direct volt, when
the resistor Is dissipating poWer at Its maximum
wattage rating,

VOLTAGE COEFFICIENT
Not exceeding 0-0029, per volt D.C.

3
o

Type 75x 4

Type 76 x 8

TYPE 76

TYPE 75

CARBON RESISTORS

DERATING FOR AMBIENT TEMPERATURES EXCEEDING 70°C.

(FROM RCL 112, ISSUE 2)

WATTAGE RAT!I{\IGIAMBIENT TEMPERATURE GRAPH

COMMERCIAL DERATING CURVE

L3
4‘} | 2 I
e "a}.)
‘P‘) O“C d
AN . L
- 4 e, & 3, I & 20! \\
E %;b\ E 3 N
-8 NN\ S 2o N
"’Ps:}\ \ e Tieg 53 a
o \\ N N \
S~ \\\ N
\\ [ ]
70 @ 90 160 10 130 130 140 150 70 8h 90 100 110 120 130 140 1S0
AMBIENT TEMPERATURE {DEGREES C.) AMBIENT TEMPERATURE (DEGREES C.)
TYPE RESISTANCE VALUES OUTSIDE THIS RANGE MAY
RANGE (ochms BE QUOTED FOR SEPARATELY.
7 419 4—T700K 429, 4~ 1-OM 5% 4— 26M
73 £, 4—10M £29,  4~20M 5% 4— SOM
74 +1%, 20—20M 239 20— 40M £5% 20— 10-0M
75 +1% 20 —30M | 42 20—50M £5% 20 — 10-0M
76 +1% 20—55M +2% 20—90M +5% 20 — 50-0M
TYPE n 73 74 75 76
Normal Commerclal =3
Rating 70°C—watts i i i ! 2
R.GS:C. style RC2-E RC2-D RE€2-C RC2-B RC2-A
R.C.S.C. Riting
at 70°C—watts i ¥ t ! 't
R.C.S.C. Rating .
at 100°C—watts t i t [} 1
H # 1% 1} 14
DIMENSIONS
IN INCHES | — x z = z :
€ 1} 3 1} 1} B

INT?N
oiclhampiton Ongland
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—

Typed €
and Tabbed £

Sk L4B
= B LAB |

—=t__§ with
e LAB Continuous
Storage Units

Thousands of LAB Continuous Storage
Units are daily solving the problem of

control and storage of the great range of resistors.
MAX. MIN. ORDER | UNIT STORAGE .
| REF, [ VUL ‘ VOLTS ’ OHIS lFOR FREE um'r] CAPACITY ‘ Compact, and capable of storing up to 720 separate
ERNEORE resistors, LABpak make selection positive, simple
T T T 100 10 YT =50 and speedy. Now that Ceramicaps, Histabs and
I R ‘ %[ \ 500 o oo 180 ' 500 | Wirewound resistors have been added to the
Tolerances available £20% 10% 5% car.ded' range the usefulness of LABpak storage
HIGH STABILITY RESISTORS units is enhanced.
l HS3 ’ 3 l 750 l 1 to 500M | 93 l 500 I FREE with any purchase of the LABpak range,
Tolerances available £5% 2% 1% these units are the complete answer to the
WIREWOUND RESISTORS Ttgragi .probltecms of small production units,
aboratories, etc,
| LM '5&10. —ftolOOK 72 ’ 300 l oratories,
LP | 5&10 | — 5 to 100K 72 300
MAKE UP YOUR ORDER TODAY — DELIVERY EX-STOCK
CERAMICAPS . . .
e e o T2 to " T All LABpak resistors are carded in ohmic
ubular to D . q
HK | Tubular | 500 |470 to 5000pf 141 500 value, rating and tolerance, colour indexed and
HKD | Disc 500 | 470 to 5000pf 141 500 tabbed for easy selection.

Tolerances available +2% 10%

The LAB Continuous Storage Units are available from your normal source of supply, but more detailed information and literature can be obtained from

THE RADIQ RESISTOR GOMPANY LIMITED

50 ABBEY GARDENS, LONDON, N.W.8 - Telephone: Maida Vale 5522
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BATRYMAN

POWERPACK |\*

198 1R4EI31GR D10
111084 AtaymINTS

"/ /,,//l/ Z

Little fellows making

OWEREUL HISTORY
U W m U, hodd b & 1% 4

Top manufacturers and designers have been quick to grasp the
advantages offered by the recent introduction of the Ever Ready
Power Pack range of batteries for transistor duties and are exploiting the
enormous potential they offer in the design of portable transistor
equipment. Have you considered how Ever Ready Power Packs

might help develop new lines in your business?

Write or telephone today for comprehensive leaflet which gives full details, to: Sales Department
(Technical Service) The Ever Ready Company (G.B.) Ltd., London, N.7. Tel: Archway 3030.

L EXTRA
IFVERREADY power racks for | life!

‘(

W

ALGO TRACE mas

;i, X The illustrations show only three of the new range of Ever Ready Power Packs.

11
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It is gratifying to know that
in a world of rising prices our
policy of maintaining and, in
many instances, reducing
prices has resulted over the
years, and especially at this
period, in ever increasing
sales.

We carry a stock of 2,000
types of receiving, transmit-
ting and special purpose
tubes, and invite your en-
quiries not only for com-
mercial grade tubes but also
for those tested to C.V., JAN
and MIL specifications.

Our Organisation is A.R.B. Approved.

If you are not already on our Mailing List, please send
for latest Price and Stock Lists.

HALL ELECTRIC LTD | i,

Hallecteic, Londoo

Haltron House, 49/55 Lisson Grove, London, NW.1 | r1euex 22618
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Sapphire
is silver

Acos X 500 tested Replacement Styli
are shortly to appear in new containers.
Sapphire styli in silver packs, diamond styli in golden packs.
These sealed envelopes will give added protection to the styli.
Also, their striking design will catch your eye
in the shop to remind you: for your records’ sake,

fit Acos styli, and fit them in time.

o_g_@_@-g-a ARE DOING THINGS IN STYLI

COSMOCORD LTD WALTHAM ‘CROSS HERTS. TEL. WALTHAM CROSS 5206 (London subscribers please dial WA4 5206)
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INTRODUCING THE NEW

/ NASHTON

Resistance

(582 to 500MQ)

Capacitance

(5PF to s00uF)

omparison
(—30% t0+45%)

(1% mid-scale;

2%% from 2082 to 20M )

The Nashton R.C.C. Bridge is the first of a new
range of electrical test instruments by Nash &
Thompson, the Company specially selected to
carry out the R.C.S.C. approval testing for the

INSTRUMENT RANGE

[NASHTON

and incorporates a 0.1% linearity wire-wound

cam-corrected balancing potentiometer.
Instruments in the new Nashton range, of

which the R.C.C. Bridge is the first, will all be

Ministry of Supply. The R.C.C. Bridge is Accurate . Low-priced - Reliable
precision-built of high stability 19/ components Compact
WRITE TO:—
@ i
Nash and Thompson
LIMITED
OAKCROFT ROAD * CHESSINGTON * SURREY * Elmbridge 5252

for inclusion in the Z NASHTON/ mailing list for information

WHG/NT52
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A wide rangé of applications
FERRANTI SILICON JUNCTION DIOCDES
and SILICON POWER RECTIFIERS

Ferranti Silicon Junction
 Diodes are used in
Smiths Flight System.

Ferranti Silicon Junction Diodes have
been chosen for use in Smiths Flight
System not only for their efficient
® LOW REVERSE CURRENT operation, but also for their complete
reliability, robust construction, small
° g . 5 2
RICUIESEMARDRSES S size and lightness in weight.

® HIGH TEMPERATURE OPERATION Ferranti Silicon Junction Diodes and
Silicon Power Rectifiers have many
® SMALL PHYSICAL DIMENSIONS applications in the aircraft, electronic,
® HIGH MECHANICAL STRENGTH elg,ctrigal anq general engineering indus-
tries including aero engine controls,
aircraft power supplies, radar systems,
guided missiles, computers, indicating
and recording instruments, process
control and telephone equipment.

FERRANTI LTD * GEM MILL * CHADDERTON * OLDHAM - LANCS
London Office : KERN HOUSE - 36 KINGSWAY - W.C.2.

FEI174
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address below.

Voiltage Reference Tubes

Abridgded Data for Reference Tubes

WIRELESS WORLD

oltage Reference and

This comprehensive range of Mullard gas-filled voltage reference and stabiliser
tubes fulfils the needs of a variety of applications—both civilian and military.

The tubes are highly stable and mechanically strong. They have a long life
and their operating characteristics are well defined.
Most of them are available to British Services CV Specifications and in Special
Quality versions—both pinned and flying lead-for operation under rigorous
conditions of shock and vibration.

AvucusT, 1957

Further information and data are readily available upon request at the

85.volt reference

tube. This is the
most widely used
reference tube in
industry and com.

85-volt subminiature
reference tube in-
tended for applica-
tions where space is
at a premium.

munications.

the optimum constant current.

These tubes provide a constant voltage standard of
extreme accuracy. They are normally operated at

(Please send for details of Special Quality Versions)

Burning Typical
. g ’l/oltage vHin. IP‘Iax. Drift in Max. Voltage
. 3 referre ange at oltage ncre- Burning jump of typical
Th)"ge EJ';'V;"’": CV No. C°".’°"“C' Operating | Preferred for mental Voltage tube gt prlf':rred
g 3 TYP tion Current Operating Ignition Resistance per operating current
Current 1000 hrs.
(mA) v) v) (ohms) (%) (mv)
85A2 —_— CV449 B7G 6.0 83 to 87 115 450 0.1 5
B85A3 * 5783 — Sub-min. 1.5t0 2.0 84 to 88 130 1000 0.5 5
flying
lead
o e  d——
i % Mullard Ltd., Mullard House, [Mullard]
R ¢ )
g\’é COMMUNICATIONS AND . Torrington Place, N,

INDUSTRIAL VALVE DEPARTMENT &K

BRI

} Londen, W.C.1
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Stabiliser
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Tubes

This 75-volt stabiliser
combines a good regu-
lation voltage with
long term stability and
a wide range current of
2 to 60mA

90-volt and 150-volt The most important

90-volt subminiature
voltage stabiliser tube
equivalent to the 5644.

stabiliser tubes. These
two tubes offer parti-
cularly good long term
stability and close

tolerance charace-

teristies.

feature of these 108-
volt and 150-volt stabi-
liser tubes is their low
regulation voltage. The
150C4 is an improved
version of the 150C2.

These tubes are designed to give a constant output
voltage despite wide variations of input supply.
They have a wide current range and good regulation.

Voltage Stabiliser Tubes

Abridged Data for Stabiliser Tubes (Please send for details of Special Quality Versions)

T Equivalent Nom. Burning Min. Ignition Current Max. Regulation
h’llge U.s. CV No. Construction Voltage Valtage Range Voltage * *

b Type (8] (42} (mA) )
75Ct — — B7G 75 15t 2.0 to0 60 8.0
90C! — — B7G 90 15t 1.0 to 40 14
90C2 * 5644 Cvi987 Sybmin. 90 125 § 5.0 to 25 5.0

flying lead

108CH 0B2 cvi833 B7G 108 133 § 5.0 to 30 4.0
15082 — Cv2225 B7G 150 180 ¢ 50to IS S.0
150C4 0A2 Ccvi832 B7G 150 185 § 5.0 to 30 8.0

Preliminary information only.
Measured over the range Imin. to Imax., where I = Operating Current.
This voltage covers operation in daylight or complete darkness.

In total darkness a somewhat higher voltage is required for ignition.

G@MV306a
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THE QUAD Il IN THE WORLD—No. 2.

e
L 4’\‘ - E Sl
PPr W S
W P P . ./ R PR - o o~

This is what the Swiss think about the QUAD Il

‘The feature most appreciated by our customers is the nice
layout of the QUAD II Amplifiers that has not a too technical look
if it is mounted in a piece of furniture.

Furthermore,QUAD II Amplifiers are preferred by many of our
dealers in particular for installations in remote country houses
high up in the mountains where reliability is most important since
the slightest defect would mean a long journey for the dealer in
question.

Since QUAD II Amplifiers show practically no defects whatso-
ever even after long use,and since the interior can really be shown
also to the most critical customer, they represent a preferred type
of amplifier on the Swiss market.

Needless to say that this quality has also been appreciated
by the Swiss Broadcasting Authorities and by a great number of
people using these amplifiers for professional purposes,”

Yours sincerely,

- m,_«,m—-»-‘1( &

e

R -
gt ErEa
e

An extract from a letter received from

Willy Egli & Co. of Switzerland.

IN like manner, enthusiasts the world over
express their approval of the QUAD II — the best
which present techniques can devise. The design
of the QUAD II is simple and straightforward,
without the sacrifice of a single refinement

capable of contributing to the final objective —
the closest approach to the original sound.

Send for full details & Brochure to Dept. W.W.

ACOUSTICAL MANUFACTURING COMPANY LTD
HUNTINGDON, HUNTS. Telephone: HUNTINGDON 3618

THE QUAD 11 IS AVAILABLE THROUGHOUT THE WORLD
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iUl = C RS e
L IR CRYSTAL UNIT

Might in miniature

# Precision frequency control from
5.0 Mc/s to 60.0 Mc/s.

% Above average frequency stability without
oven control.

@& Wide operating temperature range.

® Direct soldering to printed circuits or selector
switches.

® Ideal size for packaged and transistorised
circuits. |

® Specially suitable for frequency synthesising
as used in the latest transmitter-receivers.

® Fundamental 5 to 20 M/cs
3rd Overtone 20 to 60 Mcls.

® Frequency tolerance -+ 0.005% -55°C to +105°C.

® 2MM holder equivalent to R.C.S.C. Style J and
American type HC-18/U.

—T— —] b
ea 192"
ACTUAL SIZE i L =

CATHODEON CRYSTALS LIMITED

LINTON CAMBRIDGESHIRE
TELEPHONE LINTON 223
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Tubular and

Disc Ceramics

HIGH-@ TUBULAR

List Prices List Prices
List No. Capacitance +5% + 109, +209% List No. Capacitance +59, +10% +209%,
e quer BRIl
CTI0Q/2 1.5 pF - = 1/0d CTI2Q/2 pF 3 4
cTI00/2 22 pF = 1/14d 1/od CTI5Q/2 150 pF 1 4id 1/3d 111
CT20Q/2 200 pF 1/9d 1/74d 1/6d
crioQp2 274vE =y 1/14d od 1 Cr20Q72 240 pF 1/9d 17%d i/6d
CTI0Q/2 3.3 pF = 1/14d 1/0d CT25Q/2 300 pF 1/9d 1/71d 1/6d
CT10Q/2 3.9 pF = 1/134d 1/0d CT25Q/2 330 pF 1/5d 1/7%d 1/6d
CTI0Q/2 5.0 pF 1/13d 1/0d 104d | CT30Q2 390 pF 1/9d 1Tid 1/6d
CTi2Q/2 7.5 pF t/14d 1/0d 104d CT35Q/2 510 pF 1/9d 1/72d 1/6d
CT12Q/2 82 pF 1/13d 1/0d 104d
cTRQR2 10.0 pF 1/14d 1/0d 10d HIGH-K TUBULAR (Tolerance -20% - 80%)
CTI5Q2 15.0 pF 1/14d 1/0d 104d - E T [
CT20002 200 pF 1/1id 1/0d 104d List No. Capacitance ist Price
CT20Q/2 22,0 pF 1/13d 1/0d 104d CTI0K/2 470 oF 104d
CT25Q72 300 pF I/l iod 10§ Tionla 680 pF lofd
CT25Q 2 33.0 pF 1/14d l/0d 104d CTI0K/2 1,000 pF 101d
CT30Q/2 39.0 pF 1/14d 1/0d 104d CTI0K/2 1,500 pF 104d
CTI0K/2 2,200 pF 104d
Traftre S L ol
CTI0Q)2 10 pF 1/14d 1/0d 104d ! 1700 pE
cTI0Q/2 15 pF 1/lid 1/0d 104d CT20K/2 5,000 pF od
CTI10Q/2 20 pF 1/14d 1/0d 104d
CTI0Q2 22 pF 1/14d 1/0d 104d HIGH-K DISC (Tolerance -20% +80%)
CTI0Q/2 24 pF 1/14d 1/0d 104d
CTI0Q/2 30 pF 1/14d 1/0d 104d CD 8K[2 470 pF 103d
CTI0Q2 36 pF 1/11d 1/0d 104d CD 8K/2 680 pF 10zd
CD 9K/2 1,000 pF 104d
CTI0Q/2 39 pF 1/13d 1/0d 104d ?
CD 9K/2 1,500 pF 104d
CTI0Q/2 47 pF 1/14d 1/0d 104d CDIIK)2 21200 pF 10id
CT10Q/2 51 pF 1/14d 1/0d 104d CDI2K/2 3,300 pF 104d
CTI10Q)2 68 pF 1/14d 1/0d 10d CDI4K/2 4,700 pF 104d

% Hunts announce their new ranges
of Tubular and Disc Ceramics.
Precise in their characteristics and
robust in design, these capacitors

available in High-K and

High-Q Tubulars and in High-K

Discs. Working Voltage 500 v D.C.

or 300 v A.C. Minimum quantity

are

6 of any one capacitance.

RECISTERED

A. H. HUNT (Capacitors) LTD.
WANDSWORTH, LONDON, S.W.18 BAT 1083-7

Factories also in Surrey and North Wales
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INCREMENTAL INDUCTANCE BRIDGE

¢t REMENTAL
NBUCTANCE 3%.3F

Designed to measure the value of iron cored chokes and similar

inductors in the range 0:0IH to 1000H of Q value not less than 2.

Provision is made for passing any current up to | Amp d.c. through
the winding and selectable a.c. excitation voltages of 1, 2, 5, 10
and 20V r.m.s. are provided.

Full technical information is available on request.

CINEMA

A COMPANY WITHIN THE RANK ORGANISATION LIMITED

WORSLEY BRIDGE ROAD =+ LONDON 0 S.E.26
HITHER GREEN 4600

SALES AND SERVICING AGENTS:

Hawnt & Co, Ltd., 59 Moor Street, Birmingham 4

McKellen Automation Led,. 122 Seymour Grove, Old Trafford. ‘Manchester 16
Atkins. Robertson & Whiteford Ltd., Industrial Estate, Thornliabank, Glasgow

21
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The latest in thé‘ Hi-Fi range
The Elac

4 inch
Tweeter

A further addition to the *‘ Elmag "
High Fidelity range, this 4in. cone
type Tweeter is the finest of its
class yet produced. Response to
transients is exceptionally good and
the absence of undesirable peaks
results in clear and smooth
reproduction.

For best results it should be used
with a suitable cross-over filter in
conjunction with | or 2 larger units.

Frequency response within 5 dB from
5,000-17,000 cps, only 74 dB down at

20,000 cps.

OVERALL SIZE: 4in. DIA. x 2gin.
. DEEP.
1 POWER HANDLING: 2 W. Peak
| AC.INPUT.

VOICE-COIL IMPEDANCE: 6 ohms
] at 5,000 cps.

PRICE: 2910 inc. P.T.
i Trade Terms 33%%,

J

%

ELECTRO ACOUSTIC INDUSTRIES LTD

STAMFORD WORKS BROAD LANE TOTTENHAM LONDON N.i5 TEL.: TOTtenham 0505-9

q
L—...d-»u. - =y b - = L, . A'@
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530 €986 F. N Branding of Wood
Y4 p
500 C. ¥ Py W
3 &
g <0
< N ,
&
e & - W —
[ 370 C698 FG 45“ Branding of Thermo-Setcing Plastics
h/
300 €. / . -
260 C.500 F. /. Melting of Eathaven Aluminium Cored Solder
238 C.460 F. B Melting of 40/60 Solder
T4 e
=150 c’-m F / Melting of 60/40 Solder.
200 €. : : =
10-CI ST e £ Marking of Thermo-Plastics |
T3
0C.
Osecomos 5 6 10 15 20 2 30
seconds

35,

For full particulars, including guarantee terms and free trial facilities,

TIME /TEMPERATURE CURVE CHART from
the SUPERSPEED SOLDERING IRON
TIP/TEMPERATURE TIME CHECK

The effect of different voltages on initial
heating-up time is shown. Whilst 4V is the
standard voltage normally employed, 6V will
cause no harm, and accumulators are a useful
source of current supply.

Activated by light thumb pressure on the switch
ring. When pressure is released, current is

automatically switched off —thus greatly reducing electricity

consumption, wear on copper bit and carbon element.

WIRELESS WORLD 23

heats up from cold
in 6 seconds!

Manufactured for Enthoven Solders Ltd., by Scope
Laboratories, Melbourne, Australia.

Designed on an entirely new principle, this
light-weight, versatile iron is eminently suitable
for soldering operations in the radio, television,
electronic and telecommunication industries.
For test bench and maintenance work it is by
far the most efficient and economical solder-
ing iron ever designed. Ideally suitable for
use with Enthoven Aluminium Cored
Solder (melting point 260°C. 500°F.).

LIST PRICES

IRON 39/6
TRANSFORMER 35/6

All prices and trade
discounts subject to revision

—

Length, 10”; weight, 33 ozs.; can be used on 2.5 to 6.3 volt supply 3

(4 volt transformer normally supplied) or from a car battery.

More powerful than conventional 150-watt irons; equally suitable

for light wiring work or heavy soldering on chassis.

Simple to operate ; ideal for precision work.

Requires minimum maintenance — at negligible cost; shows

lowest operating costs over a period.

please write to the sole concessionaires in this country :—

ENTHOVEN SOLDERS LTD. (Industrial Equipment Division)
Dominion Buildings, South Place, London, E.C.2.

Switch to the

MONarch 0391

Superspeed

Soldering Iron

as being used by the
Royal Society Antarctic Expedition
for the International Geophysical Year.
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1X2/4E
A complete range o Indoor  and  outdeor
" BAND I Antex (%Iustratedg)' Di{ BAND I models to suit all
¥ pole, “ H,” Fringe and Indoer models is conditions and_to_provide the very best
E available. Qutdoor models ean easily be results for VHF|FM _equipment. odels
adapted for Band 111 by adding Band 111 for fitting to existing TV masts are
Grip-on aerials. awvailable.

.........

l

350/1C

BAND |11 3, 5, 8, 10 element

and Stacked Arrays
for ourdoor installation and a compre-
hensive range of indoor models.

...........

STANDARD

% PLUG &
SOCKET

AR

“Y” BOXES

R.E.C.M.F. SPECIFICATION.

Robust and simple to fit. For combining or dividing Band I and

Band III Television Aevial down leads. HIL_O IB7a7:§nd¢IIIsB‘tt;fmm'de Derfect

PLUG TVP/1 with only one aeridl. inclzl o';-e:?ﬁme’
SOCKET Tvé /1 Outdoor Model Y.1.— 1 6, 6 pa;}e'medlyEIutraAn’tl'ii;gg:Af:%ng e?clus:veﬂ:a
Both 8D Each Indoor Model Y2.— 1276
NTI FERENGE BICESTER RD.,
LIMITED AYLESBURY, BUCKS.
HL402/4K
ntiference ur ondon ntiference * d ,
THE ANTIFERENGE GROUP (i iy ik & it <~ 926

Antiference Aerials are supplied through Appointed Antiference Distributors to all leading Radio and Television Dealers. We
regret that we cannot supply direct to members of the public.

]
DHBL/4093
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“Vivace”. . . with life . . . so vital to a \

musical performance. An ordinary record

played on the Super Black Box becomes a

thrilling musical experience . . . springing

to life with all the feeling and beauty of the

original performance. The Super Black 7

JF- Box gives a standard of performance un-

- equalled by any other table record player

(for the technical this means only 0.5%

distortion at 8 watts output). Ask your
Pye dealer for a demonstration.

. O OO ]

A\

| % 3-speaker system, in-
cluding the amazing
‘Infinite Throat’ Electro- |
static Speaker which
%, spans the full width of
/ the cabinet * 4-position
Z noise filter * *Loudness’
/ control for baianced
7. sound * push-button con-
" trols * facilities for radio
tuner <

N\

A\

A\

AN\

A\

NN

NN

AN

4-speed record player for auto-
matic or manual operation. In
gay Conl ary or Traditiona]
mahogany-venecered cabinets.
A.C. Mains. 59 gns. taz paid

N

\\

A\

SUPER
BLACK BOX

AN

A\

&-------

‘,'7 i WW///////////////} This superb instrument is an impressive

ﬂ
. " . - | cddition to ihe famous Pye “Black Boz” [ ]
Pye Corporation of America, Pye Limited, range of Mgh-fidelity record veproducers.
1149 Raritan Avenue, Tucuman 829, Buenos Aires. l For full details, fil in and post this ﬁ
Highland Park, Argentine " g:mrgzmtgc;m LTD., HI FI DIVISION, ;
New Jersey, U.S.A. Pye Limited, °
od Tel Mexico City. . Py 8
Pye Limited, Pye Radio and Television "
Au)::kland, clL, (Pty) Led,, Pye (Canada) Led., |
New Zealand. Johannesburg, South Africa. Nerthline Road, Torento. I Name g
Deutsche Pye G.m.b.H.
Pye Pty. Ltd., Pye (Ireland) Ltd., Berlin Zehlendort West, . E
Melbourne, Australia. Dublin, Eire. Roonstrasse,2, Germany I ------------------ - g

PYE LIMITED OF CAMBRIDGE Il o mw o s s o
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o P

for the mass-production of

Using a continuous strip of solderless
terminals and a completely automatic
crimping cycle, the A-MP AUTOMATIC
WIRE TERMINATOR achieves pro-
duction speeds up to 4000 identical
electrical connections per hour without
special operator skill.

Continuous strip solderless terminals
are available in many stock wire sizes
and tongue shapes. Types of terminals
include: PRE-INSULATED, INSULA-
TION PIERCING, INSULATION SUP-
PORT, NON-INSULATION SUPPORT,
SPECIAL DESIGNS.

§

A-MP AIDS EXPORTSN

The A-MP  solderless
method meets wire ter-
mination specifications in
foreign countries. Use of
the A-MP method will
enable you to compete in

WIRELESS WORLD

AuGusT, 1957

_— o
// -—;’
TRADE MARK

electrically wired products

world markets. It is par-
ticularly significant that
A-MP systems are standard
practice in the U.S.A.

TRADE MARK

Works: SCOTTISH INDUSTRIAL ESTATES, PORT GLASGOW, SCOTLAND.

London Sales Office: DEPT. |5, 60 KINGLY STREET, LONDON W.I

Telephone; REG 2517-8 and 3681-2-3

AP323/46
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MINIATURE OSCILLOSCOPE

Type
CT52

Type
CT84

Weight—approx. 15 Ib. Size—I34”x87x 54" approx. Finish—Dark Battleship Grey.

Designed as a general-purpose instrument, the Metrovick miniature oscilloscope is particularly useful for radar servicing.
Its light weight and compact construction result in a portable and robust instrument designed to withstand rough use,
so that it has now become standard equipment for the fighting services.

SPECIFICATION

SUPPLY: With A.C. Power Pack (CT52)—100/125 v., 200/250 v., 50/60 ¢/s.; 180 v., 500 ¢/s. With D.C. Power Pack (CT84)
—28 volts D.C. Power consumption 50 VA approx.

CATHODE RAY TUBE: Hard tube—2%in. diameter screen. Standard tube fitted has Green screen with medium afterglow.
Alternative tubes can be fitted.

TIME BASE: Free-running linear time base, paraphase amplifier and synchronising. Repetition range 10 ¢/s. to 40 Kc/s. Single-
sweep linear time base with paraphase amplifier, triggered by 30-volt pulse. Repetition range—50 ¢/s. to 3,000 ¢/s. Sweep
range—50 milliseconds to 3 microseconds.

Y PLATE ATTENUATOR: Resistance attenuator, capacitance compensated. Flat response—3 db. from D.C. to 100 kefs.
Fixed attenuation of 14 db. (5 times).

Y PLATE CONNECTION: Direct or series capacitor connection.
Input resistance—2.5 megohms. Input capacitance—50 pf. approx.

Y PLATE AMPLIFIER: |. Max. gain of 38 db. (80 times) flat to 3 dbfrom 25 ¢/s. to 150 Kefs. 2. Max. gain of 28 db. (25 times)
flat to 3 db. from 25 ¢/s. to | Mc/s.

CALIBRATION: An internal supply of 50-volt peak 4 109%, sine wave, at the supply or vibrator frequency.

DELAY LINE: A delay network brought to the Y plate switch, and the displayed signal is delayed by approximately 0.5
microseconds, having its source impedance of 75 ohms.

RATING: Continuous operation at ambient temperatures between—32° C. and 4 50° C.

Write for leafler 632/14-1 for technical detasls

METROPOLITAN-VICKERS

ELECTRICAL CO LTD - TRAFFORD PARK ° MANCHESTER {7

An A.EIL Company R/E603
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LAY EQUIPMENT FOR DEPENDABLE,

ECONOMICAL MULTICHANNEL COMMUNICATIONS

RCA MM-2 provides

TYPICAL MM-2
TERMINAL rack shown here
with transmitter, receiver, and
power supply on upper half
with multiplex equipment
mounted below,

multiplex telephone and

telegraph circuits in 152 fo 174 mc band

AT T

- oy ="

T

RCA MM-2 radio relay equipment is
ideally suited for private, commercial
or governmental application where
from 1 to 6 channels are needed for
opening new radio communications.
The modulation bandwidth, from 300
cps to 28 kes, can provide up to five 3
ke carrier derived telephone-channels
plus one voice frequency channel.
Each channel may be further multi-
plexed for high speed voice frequency
carrier telegraphed circuits, tele-
printer or manual telegraph, tele-
metering and control circuits.

Compact, Easy Access Deslign.
The entire MM-2 equipment, includ-
ing multiplex equipment such as the
RCA MYV-124, can be mounted in one
standard 19” width rack. All tubes,
components and adjustment controls
are readily accessible for mainte-
nance and service purposes. The
simplicity and dependability of the
equipment reduce maintenance to a
minimum.

The Transmitter unit, with built-in
power supply, features crystal con-

RCA INTERNATIONAL DIVISION

Trademark ® Registered

i

e ——

trol and phase modulation, and pro-
vides a power output of 60 Watts.
When used in conjunction with a
directional type antenna, the effective
radiated power may be increased.

The Receiver makes use of two crys-
tal controlled local oscillators in a
double conversion superheterodyne
circuit. A Receiver Power Supply is
also furnished as part of the basic
equipment.

Low Cost MM-2 Packages are
available to meet the needs of every
user. RCA Communication specialists
will study the system requirements,
terrain, and other factors, to recom-
mend the correct equipment package.
Adaptions will be made to meet local
power supply, or a power supply will
be included in the equipment package.

For further information on this low-
cost radio communications equipment
seeyour local RCA Engineering Prod-
ucts Distributor or write to Dept.
RR49H] RCA International Division,
30 Rockefeller Plaza, N. Y. 20, N. Y.

RADIO CORPORATION of AMERICA

RCA Building, 30 Rockefeller Plaza, New York, N.Y., U.S.A.
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This K-18 connector is
ACTUAL SIZE
—made under U.S. licence from
Winchester Electronics Inc.

DATA RELATING TO
SERIES ‘K’
PRINTED-CIRCUIT
CONNECTORS

L]
CURRENT CARRYING
CAPACITY : S amps
L
BREAKDOWN VOLTAGE
BETWEEN CONTACTS:
3 kV (at sea level)
' ®
AVERAGE MATING
AND UNMATING FORCE
(per contact): 8 oz.
L
CONTACT CENTRES: 156"
L]

FIXING HOLES: *125”
L]
POLARISING KEYS
fitted in any position
L
CONNECTIONS TO CONTACTS
by rivets or solder-cups

SERIES ‘K’

with 6, 12, 18 & 22 contacts

NOW AVAILABLE
FOR

PROMPT DELIVERY

AvugGusT, 1957

099999999002 prw%
D

- €LECTRo ~

S

(oF sTEVENAGE)

— the foremost manufacturers of

printed circuit

connecitors

GOLD-PLATED CONTACTS

made from spring-tempered phosphor-bronze
provide low contact-resistance,
‘prevent corrosion and
facilitate soldering.

MELAMINE MOULDINGS
conforming to B.S.S. 1322

provide high arc-resistance,
high dielectric
and mechanical strength.

Full technical data and illustrated
leaflets forwarded on request:
ELECTRO METHODS LTD.

12-36 Caxton Way, Stevenage, Herts.
Telephone : Stevenage 780
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UNQUESTIONABLY ...

 The variable oscillator employs a triode in a
modified Colpitts circuit comprising a split-stator capacitor
and an appropriate tuning inductor which is selected
by means of a range switch, the oscillator output
being monitored by a crystal rectifier and
indicating meter which are coupled to an 80dB

resistive step attenuator.”

W

A

A\ A

/ HEN schoolboys are as interested in square-wave
/ techniques as they are in square-leg tactics, it is
advisable to know all about Marconi instruments.

It’s not difficult. Take the Marconi TF 982A, for
example, about which our young friend is so obviously
well-informed. Here is a Marconi instrument that pro-
vides complete test facilities for mobile radio telephone ‘.’

sets. It combines, in one compact unit, a signal generator,

\\
N\

LMMIINIDODODOIOA
A\

N\
\

NN

/// a crystal-controlled auxiliary oscillator, a.f. and r.f. MARCONI V.H.F. TEST SET
power meters, a local r.f. field detector, and an a.c./d.c. Type TF 982A %
mu}tl_range [EBL mEfer. Signal Generator Section: 60 to 200 Mc/s ; also eight /

Details of ‘a_ll this apparatus are given in a leaflet, full .74 centred on common i.f. values from 1-6t0 85
of technicalities, so that you, too, can discuss the Mc/s ; fixed depth 309, a.m. can be applied internally.

V.H.F. Test Set authoritatively. You really should  OQutput2:Vto2mV at 52 and 75 ohms; higher out-
send for a copy puts at 37-5 ohms. A.F. Power Meter: 30 mW full

5 scale at 600 ohms; 1 watt full scale at 3 ohms. R.F.
Power Meter: 20 watts full scale at 75 ohms. Test
Meter : Five ranges covering from 100xA d.c. to 200
volts a.c. full scale.

NN\
N\

A\

N

IR

N

oy

%

AM & FM SIGNAL GENERATORS - AUDIO & VIDEO OSCILLATORS

FREQUENCY METERS - VOLTMETERS - POWER METERS

DISTORTION METERS . FIELD STRENGTH METERS

TRANSMISSION MONITORS . DEVIATION METERS

OSCILLOSCOPES,  SPECTRUM &  RESPONSE ~ ANALYSERS
Q METERS & BRIDGES

MARCONI INSTRUMENTS LTD * ST.ALBANS * HERTFORDSHIRE * TELEPHONE: ST.ALBANS 56161
London and the South : Marconi House, St and, London, W.C.2. Tel: COVent Garden 1234
Midlands : Marconi House, 24 The Parade, Leamington Spa. Tel : 1408 North : 30 Albion Street, Kingston-upon-Hull.  Tel : Hull Central 16347
WORLD-WIDE REPRESENTATION

TC 105
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CIRCUIT MAGNIFICATION METER

Vit
I|Il|||lll|l|||l!llll\lllllll

.

Direct reading of ‘Q’ Range
10-400

‘C’ by substitution

. » <l? ey L4
venient instrument for making R.F. measure- Rapid calculation of ‘L’ and ‘Z

ments of circuit magnification (‘Q”), inductance,
capacitance and power factor at frequencies
between 100 kc/s and 100 Mc/s. Its portability
and excellent specification make it a valuable
addition to the electronic laboratory as well as

&
The “T1” is an easily operated and con- ©
&

No ‘Set-Zero’ problems

@

Small and portable

for production testing. | (151 x 10% x 63 - 14Ib)
Full technical details in Leaflet W31 available on request
e FICZEE NS mopeL Tl "7 £855

A new version of the Model Tl providing additional
facilities for comparing ‘ Qy Inductance and Capaci-

tance, and is most suitable for the production testing of —
coils,

Full technical details in Leaflet W44. £70 Ne"u.Plz.ice o Export enquiries welcomed.

ADVANGCE COMPONENTS LIMITED - ROEBUCK ROAD - HAINAULT - ILFORD - ESSEX - Telephone: HAlnault 4444
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Competitive (trans)formation

There is value in numbers—in industry as well as on the chess board.

Thanks to the factory extensions, Parmeko transformers are now being produced on
a larger-than-ever scale, with resulting savings in time and unit cost,

Prices are competitive; quality unsurpassed. If the transformer you want is not
shown here, write for details of the complete and comprehensive Parmeko range.

PARMEKO TRANSFORMERS

for the electronic and electrical industries
PARMEKO LIMITED, PERCY ROAD, LEICESTER.
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ARCOLECTRIC

SWITCHES & SIGNAL LAMPS

) < S.L,81 T622, Toggle Switch
g.zgg: mormally off T.600 Neon Signal Lamp D.P.C.O. 3.amp., 250v.
.938: Normally on 3-amp., 250v, 1” hole fixing

Write for Catalogue No. 3]

S.L.90/SB
Low Voltage
Signal Lamp

for M.E.S. bulbs ARCOLECTR'C

SWITCHES - LTD

K.75: Small Pointer Knob

CENTRAL AVENUE, WEST MOLESEY, SURREY. TELEPHONE: MOLESEY 4336 (3 LINES)

AN
Yours peg, %* N

! MESOuN/ yory &2
L eagi, o

A typical example of the use of Murex

¢ Sincomax ’ Magnets where a high energy
product with high magnetic stability is essential. il 13

Murex °Sincomax’ Magnets with an alloyed bond o T
between magnet and soft iron, continue to give accurate and - .
reliable service in this and many other applications. ny X

Yoomy

[

MUREX LTD. (Powder Metallurgy Division)
RAINHAM - ESSEX - Rainham, Essex 3322

Telex 28632 ~ Telegrams : Murex, Rainham — Dagenham Telex Photograph by courtesy of
British Physical Laboratories Ltd,

London Sales Office - CENTRAL HOUSE, UPPER WOBURN PLACE, W.C.!.  EUSton 8265
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MINIATURE

CERAMIC CAPACITORS

FIXED & VARIABLE

MINIATURE CERAMIC CAPACITORS AND TRIMMERS
for Radio, T.V., Electronic Appliances
Suppression. MICRODISC TRIMMERS for printed circuits.

Vast range, new designs.

Capacitors and Trimmers are of
unsurpassed quality to build relia-
bility that sets standard of long life

and trouble free performance,
and are used throughout the
world by leading manufac-
turers.

T.C. range:— P100, NPO,
N100, N220, N500, N750,
and High-K materials with
permittivity of 2500 and 4000.
FIXED
CAPACITORS:—
Disc, Tubular and
Pearl.
TRIMMERS :—
Disc and Tubular.

Please apply for
further details
and Prices.

& FINEST QUALITY

CERAMIC INSULATORS

LOW LOSS, METALLIZED, GROUND, etc.

Radio & T.V. Cera-
mics in Low Loss
High Frequency
material.

Valve Holder Bases, Switch
Stators, Coil Formers—rib-
bed and metallised, Stand-off
feed-through Bushes, Pil-
lars, hermetic seals, etc.
Many types of metallized
Bushes, seals, pillars, tubes,
etc., for all applications.

If you want to improve the quality of your products, send us your enquiries for fixed
Capacitors, Trimmers and Ceramic Insulators.
of standard types are available on request.

Catalogues of a very wide range

STEATITE INSULATI®NS LTD.,
25 SOMERSET ROAD, EDGBASTON, BIRMINGHAM, 15.

Telephone :

EDGBASTON 5381/2.

Telegraphic Addre33° “STEA TITE-BIRMINGHAM, 15”
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18 way

34 way

Alternative long plug cover provides
pin shroud.

Strengthened extruded aluminium cover
with rigid cable clamp, top or end cable entry.

Optional latch prevents accidental disen-
gagement. Available for all combinations.

Mask to protect pins of panel mounted plug.
Gold plated sockets and pins.
Dowels provide mechanical alignment.

Special alternative dowel socket for electrical connection.
Send for full details to :

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

JSP.MMCA4.

- TAKE YOUR PICK

Our wide range of capacitors, incorporating all the latest
developments, are described fully in these new leaflets. ..

SEND NOW for COPIES

DALY has succeeded in maintaining full capacity
values and working voltages in more compact
designs, specially suited to ultra modern
equipment :—

PHOTO-FLASH EQUIPMENT o DEAF AIDS
PRIVATE TELEPHONE INSTALLATIONS
AMFLIFIERS » D.C. POWER UNITS
TRANSISTOR EQUIPMENT
MAGNETISATION
EQUIPMENT

ELECTROLYTIC
CAPACITORS

Condenser Specialists for over 20 years.

DALY (Condensers) LTD., WEST LODGE WORKS,
THE GREEN, EALING, LONDON, W.5, Phone: Ealing 3127-8-9. Cables: Dalcyon, London
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English Electric Valve Company are displaying
Magnetrons for marine radar transmitters
Reflex Klystrons for radar receivers

Pulse Modulators for marine radar

Valves for industrial R.F. heating
ff
k

Make a special point of

seeing the new developments in

Microwave valves for J-Band

LIGHT ... COMPACT . .. ROBUST |

»The A‘Elll;gineering,g Nia.rine
Welding and Nuclear

Energy Exhibition
Stand 24

NATIONAL HALL GALLERY, OLYMPIA

"ENGLISH ELECTRIC

ENGLISH ELECTRIC VALVE 0. LTD. @ ST M

AP[75
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THE BEST OF BOTH WORLDS =
Whether yo;ivgv:nt lz;icslzllti';;on.tain.ed plug-in- Aoah Z‘ s L‘tf'

- rument or
and play lnSt. 0 0 PLUG-IN-AND-PLAY
a complete range of matched High Fidelity Record Reproducers
units—specify RCA. For over 25 years the
q . e e Above is the RCA ‘‘PRESI-
world’s recording studios have consistently DENT” High Fidelity phono-

s s graph, ready-to-play, automatic
preferred RCA. Now let RCA bring this E°P5 Fea'v Dy o repro-

same studio quality to your home. ducer of outstanding quality.
Panoramic multiple speaker sys-
tem; new triple control with
722"/ 0 balanced loudness feature; 20 watt
peak push-pull power from ex-

tended range amplifier; elegantly

f[l_fwu? styled in superb cabinets in @7 GNS.
20 watt Power Amphﬁer g;l?l:ct; light oak, or dark oak (tax paid)

Matched Units The RCA * VICE PRESIDENT”
7 High Fidelity phonograph (illus-
trated right) is a beautifully
- styled record reproducer with a
Super-sensitive FM Tuner. quality of reproduction never
£24.3.0 plus £9.84 P.T. Transcription Turntable DeCk before associated with instru-

£22.6.0 plus £8.14.0P ments of its size. Panoramic

triple speaker system; 10 watts
peak power from push-pull am-
plifier with frequency range 40-
20,000 cycles; triple control sys-

Multiple Speak Versatile Pre-amplifier (a0 Syl o I
tiple Speaker 5 e-amp X
Pa“°§“y'§'r‘e°m 25% 11:0 Control Unit. £16.10.0 41 GNS. (pIUfa xilp-;i%O optional legs)

RCA GREAT BRITAIN LIMITED, Lincoln Way, Sunbury-on-Thames, Middx.
iAn Associate Company of Radio Corporation of America)  Telephone: Sunbury-on-Thames 3101.

V.H.F./F.M. HOME, LIGHT AND THIRD
PROGRAMMES INSTANTLY SELECTED AT
THE TURN OF A SWITCH

Full constructional details, pomt-to-pomt wmng diagrams and alignment
POWER REQUIRED H.T-250V. 60mA. Seem L instructions for building the ‘ MAXI-Q” PRE-SET F.M. TUNER
HTRS. 6-3V. 1-5A, gmd also t?e VARIABLE TUNED version are given in Technical Bulletin

TB.8, 1/6

Completely punched Chassis, Screens and Bronze finished Cover, 19/-.
Station Indicator Plate, 1/1. 3-position Switch, 4/3. Station Condenser
Trimmers, 3-9 pF, 2/- cach Complete set of RESISTORS and CON-
DENSERS for either version, 48/-.
RATIO DISCRIMINATOR TRANSFORMER, RDT. 1/10.7 Mc/s.
Secondary winding of bifilar construction, iron dust core tuning, poiy-
styrene former, silver mica condensers. Can size: lin. sq. x 2#in. high, 12/6.
. TRANSFO R, IFT.11/10.7 Mc/s. Miniature L.F. Transtormer
of nommal frequency 10.7 Mcfs. The ““ Q ” of each, winding is 90 and the
coupling critical. Can size: 1{in. x {in. square, 6/6.
COILS TYPE L1, T1 and T2. Specially designed for use in this unit are
wot}1lnd on polystyrene formers complete with iron dust core tuning 3/11
each.
THE ‘“ MAXI-Q ” PRE-SET F.M. TUNER is available completely
i - - wired, assembled, valved and housed in a sturdily made bronze finished
||| |[||" ; : cover at £8/11/5, plus £3/8/7 P.T., total £12.

AFTA1/10-7 | 1 VARIABLE F.M. TUNER completely assembled, £11 including P.T.

oy (camEge 3/-, terms c.w.0.).
CASE DIMENSIONS “ GENERAL CATALOGUE covering technical informaton on full range of
65/8")( 51/8"X 5i/4" components 1/- post free
. WORKS HOLIDAYS—GOODS CANNOT BE
P R E ] S E I DESPATCHED FROM 27/7 TO 11/8/57.
F.M. TUNER

(DEPT. W.W.) 357/9 OLD ROAD,
CLACTON-ON-SEA, ESSEX
STOP I:R_ES_S “MTXITQ-”_G; kc_/s_TA_PE DECK ?SCILLATOR COILS, TDO.1—for high impedance Erase Heads (Truvox

etc.).lscll: TDO.2—for low impedance Erase Heads (Brenell and Collaro), 5/-. Tradmg Terms for direct Postal Orders. C.W.O. plus appropriate
postal charge.
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Mobile sound and
vision receiver de-
signed and produced
by P.AM. for Mar-
coni’s Wireless Tele-
graph Company
Limited. It is pri-
marily intended for
use in studio and
= mobile control rooms.

If it’s Eleetronice . . .
and you want it Designed and Developed or produced*

to your specification

Consult¢

Model P.48 Projection
Receiver for closed
circuit Television for
Industrial use giving a  combines the technique of several

picture up to 4ft. x
3ft.

P.AM. Electronics Department

companies, long-established in

the Electronic field, with the

extensive modern production

resources of P.AM. Ltd.
Open and Shrouded
types of Transformers .
for general use in elec- Examples of recent work are illustrated.
tronic equipment. De-
signed and manufac-
—  tured to individual
= requirements,

R.F., EH.T. Unit. A .

safe, D.C. high voltage P.A.M. Limited,

unit specially designed Electronics Department,

Lo e i “eedff"r 2 MERROW, GUILDFORD, SURREY
;ti;a fOt:‘ S:lilr&?el(;w?:gn Telephone: Guildford 2211.

C.R. Tubes including
the new wide angle
and aluminised types.

Also satisfactory for *Whichever stage of the struggle you've
flash testing where a reached, we can save you ame and
D.C. supply is neces- trouble—maybe money too—write or

sary. *phone without delay.
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NEW!

A clock-type Counter
to fit all models

of the

Ferrograph

For Ferrograph users who want something

more precise than the conventional scale, there
is now available a clock-type zero-setting
Counter which can be fitted to the Deck
(between the two reels) to locate

any required position on the tape track.

As can be seen, the traverse of the tape is continuously registered on a clock face
scaled from o-10 in tenths by a pair of hands. The Counter is belt driven through
an intermediate pulley enabling the full length of an 8}” reel of standard or
long-play tape to be covered in one count.

Any Ferrograph or Wearite Tape deck owner can easily fit the Counter,

which is supplied as a complete kit of parts with instructional booklet

| R g . = 5

and a drilling template.

THE BRITISH FERROGRAPH RECORDER CO. LTD.
131 SLOANE STREET, LONDON, S.W.I. Telephone: SLOane 2214/5 and 1510

High quality material and
dimensional precision are
attributes of Bullers die-
pressed products.

Prompt delivery at com-
petitive prices.

Buller’'s ceramics

FOR INDUSTRY

We specialise in the manufacture f —PORCELAIN FREQUELEX
for general insulation for high-frequency insulation
REFRACTORIES PERMALEX & TEMPLEX
for high-temperature insulation for capacitors

BULLERS LIMITED

MILTON * STOKE-ON-TRENT - STAFFS
Phone: Stoke-on-Trent 21381 (5 lines) * Telegrams & Cables: Bullers, Stoke-on-Trent
fronworks : TIPTON, STAFFS London Office : 6 LAURENCE POUNTNEY HILL, E.C.4
Phone : Tipton 1691 Phone : MANsion House 9971

(LTI

I’
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A NEW APPROACH...

The Sperry size 15 Variable Linear Transformer gives two output
voltages whose amplitudes vary linearly with shaft rotation. It consists
0 of a rotor with two windings at right angles which rotates in a stator
having a single winding. If the Synchro is connected as shown, the
voltages VR __ R, and VR, R, vary linearly as shown in the
accompanying graphs,

) SUPPLY : — The unit is designed to work with a 1000 c.p.s. 10-volt
£ T SHAFT FHIET signal applied to the stator, but will work at other frequencies including
90°H18 0 360° ROTATION 400 and 50 c.p.s. with suitable adjustment of the signal level.

TRANSFORMATION RATIO: — The rotor output voltage, when
the stator is excited at 10 volts 1,000 c.p.s., is arranged to rise to 5 volts

when the rotor is displaced 45° from a null position. This transforma-
10 TR tion ratio of 2:1 varies + 0.2 per cent between the windings in any
} [ananss: one model and + 0.5 per cent between models.
+ E fHE NULL SPACINGS: — @ = 90° & 4.
I N\ LINEARITY: — ‘The rotor output voltage rises linearly from
E the null position
i E §=404% Q° — 60° displacement
7 §=40.5% 60°— 75° displacement
% 3 ISHAFT HH
2 180! 0°H360°E ROTATIONHHH Expressed as a percentage of the output
: voltage at 60°.

Linear Synchros offer a new approach to a wide range of computing
problems and may also be used for position control and signal
modulation.

’ 3
/
s / ::
/] A/
OUTPUT VOLTAGE. /| 7 /
TRUE LINEAR
VOLTAGE Verr,

|
A

N,
/

Advice on their application to your problem is available

SPERRY SYNCHROS

SPERRY GYROSCOPE COMPANY LIMITED, GREAT WEST ROAD, BRENTFORD, MIDDLESEX. Telephone: EALing 6771
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THE (VD) JUSIIOGE [Fm uniT

Review Extracts .
the construction and workmanshxp of this Rogers FM

tu'ner jsa delight to behold. The chassis is rigid and the wiring
neat

. the signal is held like a limpet over a few degrees of the dial
then disappears and the inter-station noise increases until the
next signal drops in and is held firmly, with no * off-tune ”
positions of distortion.”

¢ The discriminator is of the Foster-Seeley type and provides
ﬁrst class audio quality.”

. on switching on cold no drift is apparent, as the AFC takes
over w1th1n plus or minus 500 kc/s of correct tuning point.”
(GRR Home Test No. 37 by Donald W. Aldous, M.Inst.E.,
M.B.K.S., G.R.R. March 1957).

PART OF A\ COMPLETE | HOME HIGH FIDELITY

SYSTEM

‘v Automatic Frequency Control v Foster-Seeley Discriminator
¢ Variable Inductance Tuning v Low Impedance Output
v Built-in Filament Supply v Grounded-grid RF Stage

pricE £24 . 17 . 0 INCLUSIVE

Available from leading High Fidelity dealers throughout the country. Immediate delivery.

A new Illustrated Leaflet giving concise details of the complete range of matched
units forming the RD JUNIOR Home High Fidelity System may be had on request.

ROGERS DEVELOPMENTS (ELECTRONICS) LTD

"“RODEVCO WORKS " 4-14, BARMESTON ROAD * CATFORD *+ LONDON, S.E.6

Telegrams: RODEVCO LONDON SE6 Telephone: HiTher Green 7424

"YOU CAN RELY ON US”

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

Rapio SERvICING COMPANY

82, SOUTH EALING ROAD, LONDON, W., Telephone: EAL. 5737

Next to South Ealing Tube (TURN LEFT) 9 to 6 p.m., Wednesday | o’clock.
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Factory-calibrated . Stable - Reliable . Quick set-up . Easy-to-read

RCA VOLTOHMYSTS’

professional test instruments
FOR LABORATORY...SERVICE...PRODUCTION

PREFERRED AROUND THE WORLD

RCA-WV98A ... SENIOR

VOLTOHMYST...incorporates all
the important time-proved perfar-
mance features of earlier VoltOh-
mysts including direct peak-to-peak
readings of complex waveforms.
‘Has improved circuit providing
great accyracy, and a BIG full.
vision meter face with the easiest-
to-read scales ever designed into a
VTVM! Supplied complete with WG-
299A DC/AC-Ohms probe and ca-

ble, and most detailed instructions..

RCA-WV-77-C...JUNIOR
VOLTOHMYST ...biggest value
in vacuum-tube voltohmeters. Em-
bodies new design features in addi-
tion to operational characteristics
which have made VoltOhmysts the
choice of thousands in radio and
TV servicing, industry, electronics,
communications, broadcasting, and
the armed forces. Supplied com-
plete with WG-299A DC/AC-Ohms
probe and cable, and complete
instruction book.

RCA-WV-87-B... MASTER “ﬁ
VOLTOHMYST...Truly a Master
VoltOhmyst, it features a 7* wide-
face meter and 3% accuracy
on all ranges. Easy-to-read peak-to-
peak scales are particularly useful
for TV, radar, and other types of
pulse work. Has accuracy and sta-
bility necessary for most applica-
tions. Supplied complete with new,
slim WG-299C probe and flexible
cable, current leads, ground lead,
complete instructions.

Modern engineering, testing, and production
techniques demand test instruments with

high precision, practical operating features.
RCA VoltOhmysts are especially suited for
operation over extended periods under rigorous
production-line and field conditions:
electronically protected meters; accuracy
unaffected by normal line voltage
fluctuations; easy-to-read expanded scales;
one zero-setting holds for all voltage and
resistance ranges; accessory probes extend
all DC voltages, and extend frequency
response to 250 Mc. All RCA VoltOhmysts are
tested and calibrated to the highest
laboratory standards. Remember, only RCA
makes the VoltOhmyst.

RCA INTERNATIONAL DIVISION

RADIO CORPORATION of AMERICA

CHOOSE THE VOLTOMMYST
THAT SUITS YOUR NEEDS
Master Senior Junior
VoltOhmyst VoltOhmyst VoitOhmyst
_ Features Wv-878 WV-98A wV-77C
Measurements:
DC Voltage 0.02-1500v 0.02-1500v 0.05-1200v
AC (rms)

Vojtage 0.1-1500v 0.1-1500v 0.1-1200v
AC (peak-to-

peak)

Voitage 0.2-4200v 0.2-4200v —_
Resistance |0.2-1000 meg.|0.2-1000 meg. [0.2-1000 meg.
Current 10 vamp.- — =

15 amp.
Accuracy:**
DC current *3% — —_
DC Voltage *3% *3% *3%
AC Volitage 3% *3% *5%
**At 1u|l scale points

SEND THIS COUPON FOR COMPLETE lNFORMA‘I’ION

I RCA INTERNATIONAL DIVISION —DEPT. (E-49-H
RADIO CORPORATION OF AMERICA

I 30. Rockefeller Plaza

l New York 20, N.Y., U.S.A.

| Please send details and descriptions on VoltOhmysts

| company

30 Rochketeller Plaxa, New York 20, N.Y, U.S. A.I ADDRESS.

Trademarks®Registered

I

|

|

|

| MY NAME i
|

|

K}

43



44 WIRELESS WORLD AugusT, 1957

"00" TWIN CONDENSER

Designed for use in miniature transistor receivers.
The front (aerial) section is 208pf. to provide
coverage for medium waves, and the rear section
is 176pf. which may be padded to match the
oscillator, very robust yet light weight. Front
area 13in. x 133 in. x 1gy in. deep, price 9/6d. JACKSON BROS.
(London) LTD.
Kingsway, Waddon, Surrey

“’é reliable...ii"s macle by JaOkSOh Tel.: CROydon 2754/5

ARE YOU SHORT
of CHASSIS SPACE 7

. . . then why not MINIATURIZE with -
METALLIZED PAPER

TM MULTIPLE
" CAPACITORS

This illustration shows some of the numerous designs
made for leading aircraft and electronics manufacturers

® A STANDARD RANGE ® WE MANUFACTURE AN
OF TUBULARS IS EVER-INCREASING
ALSO AVAILABLE RANGE OF AMERICAN
STYLED CAPACITORS
Write for complete technical details to—
Component Sales Division

TELEPHONE MANUFACTURING CO LTD

CRAY WORKS - ST. MARY CRAY - ORPINGTON - KENT  Telephone & Telegrams: Orpington 26611
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resenting A/%W X-BAND TEST SET

Designed and engineered for the routine

testing of Radar Systems and Beacons - e

operating in X-band. Equally suitable for : ' Loy

Laboratory measurements. Special atten.

tion has been paid to the convenience of
the user.

RF Output
1to-83 dBm., 8-5 to 9-6 KMc/s. CW
or pulsed FM sweep initiated by video
or R.F signal.

Frequency Measurement accuracy 2-5 Mc/s.

R.F. Power Measurement + 7 to + 30 dBm,

Rugged case contains test set and
accessories, including connecting cables,
pick-up horn. spare lamps. fuses. crystals.

TYPE UE16

G. & E. BRADLEY LTD.

ELECTRAL WORKS - NEASDEN LANE - LONDON - NW10

TELEPHONE GLADSTONE 0012-7 - TELEGRAMS BRADELEC LONDON- NW10
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THE LINEAR

A HIGH FIDELITY ULTRA LINEAR AMPLIFIER WITH

A special feature is the compactness of the
unit. Full advantage has been taken of
latest component miniaturisation develop-
ments to produce a 10-watt Hi-Fi push-
pull amplifier incorporating tone control
preamplifier stages within the measure-
ments of 10 x 6 X 6in.

In addition two high impedance input
sockets are provided for microphone and
gram, etc. Each input has its associated
vol. control, five B.V.A. (Mullard) valves
are employed ECC83, ECCS83, ELS84,
EL84, EZ8I.

H.T. and L.T. power supply point is
included for a radio tuner.

L45 MINIATURE 4/5 WATT
QUALITY AMPLIFIER
Size only 6 x 5 x 53in. high. 12 d.b. Negative
Feedback. Sensitivity 30 m.v. for full output.
3 Mullard valves, ECC83 Twin Triode, EL84
Power Output, EZ90 Rectifier. Separate Bass

WIRELESS WORLD

SIZE ONLY [10—6—éins.

Weight: 1211b. Power consumption 90 watts
A.C. mains.

For 200-230-250v. 50 c.p.s.
Outputs for 3 and |5 ohm speakers.

AuUGUST, 1957

‘DIATONIC’

INTEGRAL PRE-AMP

FREQUENCY RESPONSE
+ 2 d.b., 30-20,000 c.p.s.

MAXIMUM POWER OUTPUT
In excess of 14 watts.

RATED OUTPUT 10 WATTS.

SENSITIVITY
Volume (1) 22 millivolts for rated
output.
Volume (2) 220 millivolts for rated
output.

TREBLE LIFT CONTROL
Continuously variable + 6 d.b.
to —13 d.b. at 12,000 c.p.s.

BASS CONTROL
Continuously variable + 13 d.b.
to —18 d.b. at 50 c.p.s.

HUM LEVEL

and Treble Controls. For 200—250v. 50 c.p.s.
A.C. Mains. An ideal unit for use with Gram.
or ‘Mike.* Output matching for 2—3 ohm
speakers. Retail Price £5.19.6

LT/45 TAPEDECK AMPLIFIER
A complete unit ready for connection to
200—250v. 50 c.p.s. A.C. Mains, 2—3 ohm
speaker and practically any make of Deck.
Negative feedback, equalisation adjustment by
multi-position switch'for 32, 74, 15in. per sec.
Retail Price 12 Gns.

LINEAR PRODUCTS LTD.

Ch;lssishﬂnish S LD Referred to maximum output and
e iy G N s_ including integral pre-amp —60

Retail Price d.b.

From your local stockist or, if in difficulty, direct from us. HARMONIC DISTORTION
Send S.A.E. for descriptive literature. 0.19% measured at 6 watts.

TRADE AND EXPORT NEGATIVE FEEDBACK
ENQUIRIES Total 32 d.b. including 24 d.b.

in main loop.

5-9 MAUDE STREET, LEEDS, 2.
Tel. 26311

FLEXIBLE
REMOTE CONTROL
OUTFITS

offering facilities for making prototype flexible remote
controls as required, without flexible casing.

The Remote Control Flexible Shafts in these Qutfits cover
the range of torque loadings required for volume controls,
wave change switches and condensers used in electronic,
radio and television equipment.

No. 130 (.130 in. dia.) for controls up to 4 inches long
No. 150 (.150 in, dia.) for controls up to 6 inches long

oNS

‘N,.'nUcT\

Longer controls with flexible casing made to order.

Detailed Parts and Price List available upon
request to Dept. W.

INDUSTRIAL DIVISION

BRITANNIA WORKS, 25-31. ST PANCRAS WAY,

Telephone : EUSton 5393

N.w.I.

R.C.4.
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Height ......... : 20in.
Dia. of base i

Fixing holes, No. and size as required,
on a 33%in. P.C.D.

WIRELESS WORLD

for fatigue testing

Guided missiles, aircraft and all

forms of industrial components . . .

TYPE VI00l. This vibrator is of the moving
coil type with a wound field magnet energised from
an external source of direct current. It is continu-
ously rated and therefore suitable for extended
fatigue testing as well as for intermittent use in
research, development and production work.

The useful frequency range is up to 5 kc/s.

Weight............... 1 ton 15 cwt. 10Ib.

Table ....... BTN o o YT, o o 18in. dia. . P . .
TRAPUSt ceeirereeeeeee 3,000ib. ple. The design of the vibrator is such that the electrical
Excursion ............... -..0.500in. max.

Max. permitted acceleration 100 *“G”’
Direct current force factor 36lbfamp.
Max. input............ 64 amps (r.m.s.)
Moving coil blocked impedance
1.5 ohms (est.)
D.C. resistance of moving ccil
0.875 ohms.
Field coil current ............ 4.6 amps.

impedance of the ‘‘speech coil” shows only a
slight rise at the higher frequencies and this obvi-
ates the need for frequent output transformer tap
changing as the frequency is varied.

Our Technical Dept. is always
available to give assistance on any

47

Vibration problems.

W. BRYAN SAVAGE LTD

Ww.1

17, Stratton Street,

GROsvenor

London,

Telephone: 1926

Das167
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oON T SHORT CIRCUIT

WIRELESS WORLD

AUGUST, 1957

POTO INTED CIRCUITS LTD.

FOR

BEST - CHEAPEST - EARLIEST - PRINTED CIRCUITS

CUILDFORD

ROAD,

BROOKWOOD 2200-3297

BISLEY,

SURREY

Question “Why don't dealers stock and recommend our Amplifiers and Tuners, etc?”
Ansver “Because they cannot afford to as we give their discount to YOU (the public).”

This direct trading explains why our products, though in the top class,

are so much cheaper than our competitors’.

If any reader should have his mind set on a high-priced amplifier of
possible, we should
ike to make the following clear-cut offei: If he buys one of our
“ Symphony > Amplifiers or Tuners and is not entirely satisfied with it
he may return it for full credit against any other amplifier or wuner on the

another make and would like to save money i

market.

deal with enquiries by return of post.

It should be emphasised at this stage that we can supply any
Amplifier, Radio Tuner, etc., advertised.

Our chief Engineer, who is operating a Technical Guidance Service,
is available daily including Saturdays from 10 a.m. to 6 p.m. or will
Send for new catalogue mention-
ing “Wireless World.”” NORTHERN RADIO SERVICES, Dept. W.W.
11 Kings College Rd., London, N.W.3.

'Phone PRI, 3314.

The new No. | “ SYMPHONY ** AMPLIFIER Mark Il
is a 3-channel 5-watt Gram/Radio Amplifier with astonish-
ingly 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 ar radio programme being heard. Independent
Scratch-cut is also fitted and special negative feedback
circuit. amployed. The Amplifier can accommodate a wide
variety of records from old 78s to new LPs. Input is for all
types of pickup ef 0.1 v. output or more and there is full
provision for Radio Tuner Tape take-off and Playback.
It is available to match |5 ohms or 2-3 ohms speakers.
Price 12 gns. (carriage 7/6). Fitted in Portable Steel
Cabinet 2 gns. extra.

The new No.2 *“ SYMPHONY > AMPLIFIER Mark (Il
as No. | but with 10-watt Push-Pull triode output and
triodes throughout. Woden mains and output trans-
formers and choke. Output tapped 3, 7.5 and 15 ohms.
provision for Tuner and Tape. Competes with the most
expensive amplifiers on the market yet costs only 16 gns.
{carr. 7/6). Fitted in Portable Steel cabinet 2 gns. extra.

“SYMPHONY " AMPLIFIERS with REMOTE
CONTROL Both the above model Amplifiers are avail-
able with all controls on a separate Control Panel with,
up to 4 feet 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 ” F.M. TUNER. High grade
instrument with extremely silent background. Based on
the latest type of permeability-tuned Coil Assembly of
advanced design housed in anti-radiation shroud giving
extreme sensitivity and high music/noise ratio, Suitable
for amplifiers in the highest fidelity class. £15/8/-. Power
Pack £3/7/6. Magic eye £1 extra if required.

No.2* SYMPHONY ” AM/FM TUNER. Combining
all the specifications of our Long, Medium and Short wave
Superhet AM Tuner and our No. | FM Tuner. Separate
Coil Assemblies and |.F.s. Fully self-powered on one
chassis. 26 gns. {(carr. and pkg. 7/6).

“SYMPHONY " AM/FM RADIOGRAM CHASSIS,
Mk. ll. Very high grade Radiogram Chassis incorporating
the Long, Medium, Short and VHF Pands; nine valves
including new fan-type, built-in Magic Eye; push-pull
output for high quality reproduction. Input sensitivity
adequate for Studio Professional quality {P) and transcrip-
tion (PX) pick-up cartridges. New type ultra-sensitive,
anti-radiation, no-drift FM front-end; built-in ferrite rod
A.M. aerial; plug-in F.M. indoor dipole aerial supplied free.
Negative feedback; 15 ohms tapped 3 ohms output;
entirely new-look German-type dial and knobs in gold,
brown and cream, measuring 15in. x 6in. hot izontally.
Depth front-to-back 8in. An extremely attractive up-to-
the-minute instrument. Price complete with 10in.
Goodmans Loudspeaker, 26 gns. plus carriage, 10/-.
Alternatively, allowance made on standard Speaker
against a more expensive, high fidelity speaker. Delivery
from stock.

RECOMMENDED GRAMOPHONE UNITS
LENCO GL50 4-speed TRANSCRIPTION UNIT,
complete with pick-up and either Studio crystal or
variable reluctance cartridge and two sapphires, £2§/17/10.
Ditto, less pick-up, £i7/10/4. Hlustrated leaflets available.

SPECIAL BARGAIN
COLLARO 4-SPEED MIXED AUTOCHAN-
GER, Model 456, for A.C. mains. Complete with
Studio pick-up and two sapphire styli. Fitted with
Automatic/Manual control. Brand new in maker’s
sealed cartons. List Price £13/17/6. Our Price £9/15/0.
Immediate despatch. Illustrated leaflet on request.

“SYMPHONY " BASS RE-
FLEX CASBINET KITS. 30in.
high, consist of fully cut Zin.
thick, heavy, inert, non-resonant
patent acoustic board, deflector
plate, felt, all screws, etc., and full
instructions. 8in. speaker model
85/-; 10in. speaker model 97/6;
12in. speaker model £5/7/6.
The design is the final result of
extensive research in our own
laboratory and is your safeguard
of optimum acoustic results and
tull rich bass. Carriage 7/6.
Ready built 15/- extra. As above
but fully finished in figured
walnut veneer with beautiful
moulding and speaker grille 10in.
£11; i2in.  £01/10/=.  Other
veneers to order.

THE “SYMPHONY* DE-
LUXE TAPE RECORDER.
2-speed, twin-track, microphone,
radio and gramophone inputs
Facilities for playback through
high quality internal elliptical
speaker, or through external
high fidelity speaker or through
external high fidelity amplifier.
Automatic head demagnetisation.
Wide frequency range heads.
Housed in handsome polished
walnut cabinet. New Mk |l model
with Rev counter only 52 gns. or
9 monthly payments of £6/13/-.
Plus carriage £1.  Full details
in catalogue.
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The answer to a troublesome circuit design problem

R +5%
RSessibocaciac: s +- 113
ffasssiii i i
} s
- 2683
The use of the latest low consumption i $ 3
miniature valves in AC/Battery-Portable radio 31 5 disieess oo : o
! . sassiitaisen sl : b
receivers no longer presents problems of mains R R jsaistet 107k Q
. Ty it 551 1ESIRRRSE 1255 Z
voltage or filament current variations to the circuit de- Vi1 e R g
d q g - E R s i Y Q
signer who uses the SenTerCelcombined rectifier/stabiliser. SE s e 1
F | . . . 1§ssseesans secte- g >
Available in two alternative rectifier ratings — compact, HEse e s o
. . .. . . A I T T T ]
lightweight and rigid — this new component is manufac- Aq : ¥ gin ey el o
~ tured on a non-conductive spindle for simple mounting g e oo UL 3
on the radio chassis using a ““‘Spire Fix”. s it ; $
Hr T ;
. . 0 0 0 (38833 +3 Btriiets = g
Booklet F/RS 53, giving full details including SaH sessten n g |
b . . . L . § 238,288 T Q
dimensions and ratings, circuits |[design £t L 4 z
procedure, regulation curves, typical AT i3 \ N j
circuits and other leading Pre;ais e : g ;;f"omu?
particulars will be Sl :
5344 bestgssass susansanas
sent on request. 53 Sisisaszescisiio)

D.C. OUTPUT VOLTAGE - VOLTS

Srandard Telephores and Cables Limired

Registered Office: Connaught House, Aldwych, London, W.C.2
RECTIFIER DIVISION: EDINBURGH WAY . HARLOW . ESSEX
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.5« Going in for Tape Recording?

WE RECOMMEND THE

P

AUTOMATIC
TAPE RECORDER

%* 4 watts output % 3 hours’ playing time

PRICE 5 5 gNs. or on easy terms

S nn—n——————e—————.—"w,.

ST A

IR

ALL OTHER TAPE RECORDERS ARE AVAILABLE inciuding
GRUNDIG—VORTEXION—TRUVOX—BRUNELL
CHAPMAN

Hi-Fi enthusiasts—  CONNOISSEUR Write for details

o | B THE RADI ENTRE :::

huge and varied LEAK M.O.S.
QUAD

B3 Al Ui :' ROGERS 33, Tottenham Court Road, London, W.I.

test equipments by .B.
WHARFEDALE Telephone : MUSeum 6667.

¢ | p— e, -  — - s =#

& §
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. ADJUSTABLE

STEEL

SHELVING

The illustration shows a typical
installation of ABIX Steel Shelving,
supplied to a well-known Paint Manu-
facturer. Note the easy access to the
Shelving and the orderly appearance.

ABIX: Steel Storage Equipment
1s supplied in 2 number of Standard
components which can be used to make
up an infinite variety of assemblies to
suit your particular need. These com~
ponents can be erected and dismantled
by unskilled labour in a minimum of
time.

They are . Steel throughourt,
Stove  Enamelled Olive  Green.
All fixing bolts are sherardised.

b & J Catalogue upon request. Our
OTHER ABIX PRODUCTS: SINGLE & DOUBLE SKIN PARTITIONING, CLOTHES LOCKERS, MATERIAL  Representative will be pleased to call
RACKS, SLOTTED ANGLES (JUNIOR, UNIVERSAL, SENIOR) CAR & MOTOR CYCLE SHELTERS. TOOL  and submit schemes and prices if required,

 (METAL INDUSTRIES) LIMITED

FACTORY EQUIPMENT SPECIALISTS

TAYBRIDGE HOUSE, TAYBRIDGE ROAD, BATTERSEA, LONDON, S.W.II
Phone BATterses B666/7 Grams: Abix, Batt, London.
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how Rowley Bristow Hospital
solved staff location problem

No loudspeakers, bells or flashing lights for
the Rowley Bristow Orthopaedic Hospital,
Pyrford, Woking: instead, medical and other
key staff are called quietly, personally by push-
button transmission to small receivers carried
in the pocket. There is one transmitter cover-
ing the two main buildings and the area in
between—in all, 750,000 square feet—and 15
receivers are in use.

This staff location system—Multitone
PERSONAL CALL—isthe most efficient in the

H i
- e y -

Careairien
€ nanspes Sowie

Woes

world, and one of the cheapest to install.
It was developed originally for St. Thomas’
Hospital in co-operation with the Elec-
tronics Department there. PERSONAL
CALL COULD BE USED IN YOUR BUILD-
ING.Writeandwe’llgladly sendyoudetails.

o []L

s

$0060000000000000000s00s0sstossogBoe
DA-be

|

p—.
freeey 3

Lavenay - -l
. I

Setoaall
m u l t l t 0 n B .Eerson d | Cd l I STAFF LOCATI':)N SYSTEM

A

Multitone Electric Company Ltd., 12-20 Underwood Street, London, N.1. Tel: Clerkenwell 8022
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Designed from First Principles

Wharfedale

MODEL SFB/3

After a long absence from the audio scene, the baffle re-
enters the field with this wide-range, high quality three-
speaker system. Low resonance foam surround units
made it possible to design from first principles, and the
result embodies most of the features required in a domestic
loudspeaker.

% Free-standing and easily moved.

% Resonance free, sandfilled baffle.
% Frequency range 30 ¢/s to 20,000 c/s.

MODEL SFB/3
Regd. Design 881,557

£ 3 9.1 o.o ‘ Specification: Size 34" x<31” X 12”. Weight 64 Ibs. Bass Resonance
30/35 ¢/s. Impedance 8/15 ohms. Max input I5 watts.
COMPLETE
) ) ) Units: W12SFB, 10in. Bronze/SFB, Super 3. The 12in. and 10in.
Tropical model made with resin-bonded units are in parallel. The Super 3 is again in parallel via 4 mfd.

plywood can be supplied at £2 extra. capacitor and is mounted on a small baffle facing upwards. There
Choice of Walnut, Oak, Mahogany and Maple Veneers.

is no cabinet resonance because there is no cabinet. The 12in.
When fitted with the WMT1 Matching Transformer 2 3 . . .,
(cost 13s. 6d.) this model will give full domestic and 10in. units are specially built and matched for optimum results
volume from any good F.M. receiver. from this system. Baffles cannot be supplied separately.

Made and guaranteed by
WHARFEDALE WIRELESS WORKS LTD., IDLE, BRADFORD, YORKS. Tel. 1dle 1235-6 *Grams: Wharfdel Idle Bradford.

o —— — | ————————
M. R. SUPPLIES Ltd.

(Established 1935)
Acknowledged for over 22 years as the best source of supply for TECHNICAL ELEC-

TRICAL material of the following kind. Immediate delivery, carefully packed.
Prices nett.
CENTRIFUGAL AIR BLOWERS. A remarkably fine offer of a limited supply of brand

new £16 units by Leach Electrical, powered with G.E.C. Capacitor/induction Motor,
230/240 v. 50c. 1 ph. Rated output 35 C.F.M. Overall length 8 in. Max. dia. 4} In.
Intake 2} in. dia., outlet 1} in. dia. Weight 8} Ibs. An excellent, quiet running unit

for extraction or blowing. £4/17/6 with capacitor (despatch 2/6).
SHADED POLE MOTORS with 8in. FAN-BLADE (Woods—G.E.C.) 200/250v. A.C.

New units but without any mounting, 58/6 (des. 2/6). .

DRAYTON R.Q. REVERSIBLE GEARED MOTORS, 230/250v. 50c. 1 ph. Cap./Ind. A D s R E I AYs I I D

Final speed 37.5 r.p.m., double-ended shaft. Tbeso are new but are not ftted wnth = ] ] '
ungcSver t?'eiéen&m‘axlc;garg. \ge hl:;v\z aover_vofew at £5/7v/6 each (deal._“?l/'t;ll)l:l n
8 ED PO D ON MOTORS, 200/250 v. A.C. ‘ery silent g An
ideal for many lab. and domestic_applications, stirrers, cooling fans, extractors, etc. MANUFACTURERS OF 3000 & 600T RELAYS
No interference with radloﬂ/TV. Brand new units: B.T.H., body 3in. dia. by 21421.
with three-hole mounting flange. Shait }in. dia. by $in. proj. 27/6 (despateh 1/6). 3 B

Also Delco super model, fan-cooled, body 4iin, by SHn., shatt prol. 13in., torque Wish to make it known that they are

600 grm/cn:., and the perfect unit for tape recorders in addition to above duties, 42/8

(dea. 2/«). All of the above are 4-pole and speeda are: B.T.H., 1,400; Hoover, 1,200; .
Tl T s FULLY TYPE APPROVED

SYNCHBRONOUS TIMER MOTORS, 200/250 v. 50 ¢. (G.E.C.—~brand new). Compact
motorg, 2} x 1] x 1}in. with Iin. shaft proj. Self-starting, high torque, 6 r.p.m., suitable L

also for dlsplay turntables. 57/8 (des. 1/-). TO
V;E}!DY M"s TUIJIE ‘L % MSTORS 3/6 wolt D.C., low consumption, only lﬂ(aam.a.
af volts, suitable for dry battery operation. Slze 1in. by lin., with mounting flange,

shaft and puliey, Fine bargain for model makers. 7/6 (des. 6d.). I N TE R s E va C Es S P ECI FI CATI O N

A.C. CONTACTORS, 230 v. A.C. coll, 2-pole 7} amp. “ make,’” base 4} by 2in., 12/6

gdes 1. NEON gg)nxxmgms (Philips) 230/240v. AC, with 8. BC. 2/6 each, or 24/-§ | R.C.S. & R.C.L. 161
ozen, brand new. ELAYS (Western Llectric), 24 volt, 120 ohms coil, 2-pote q
“ make " with precision adjustable delay action (max. delay 3 seconds) on base 4} by (Certlﬁcate Nos. IOOO. IOOI. 1003 & 1004)

2%in. New, boxed, 15/6 (des. 1/-). AMMETERS, /5 amp. D.C. m/coll, 2in. sq. flange,
12/8 (des. 8d.). MICRO SWITCHES, single pole * make " or * break,” at choice,
5 amps, A.C., new, boxed, 3/-.

SWAN-] NECK LAMPS, ad)ustable to any angle or curve. Best grade flexible brass
support, 17in. long, with 8.B.C. holder and shade. On wood base with switch and
tﬁrmmin/lg——smtable for drawing offices, ideal as bedside lamp, limited supply at 21/-
(des.

WIRE-WOUND POTENTIOMETERS (Colvern) Brand new, dual 5,000/5,000 ohma,

10-watts, 360 deg. rotation, bail-bearing, 8ize 3jin. dia. by 3in. deep, with shaft,

remarkable bargain, 7/8 (des. 1/6). : A. R. B & AD M I RALTY
M.»'a)emss /%-UZZF{RS gmall model for direct use on A.C. mains 200/250 v. approx. lin. "
cu post_pai

COMPLETE SEWING MACHINE MOTOR ou-m'rs There s 00 vetter quality job APPROVED
at any price and we have many of ve d large sale,
{rom recommendations. 200/250 v. A.C./D.C., ﬂwed with latest radxo/TV suppressora
wmcluding motor with fixing bracket, foot cum.rol needle light with switch, belt, ete.,
and Instructions for Atting to ANY machine. And we still offer the complete outft ‘

for £6/15/- (des. 2/9).

EXTRACTOR FANS. Very well made units at much below pormal price. 200/250 v. ) i i

A.C. (induction motor, silent running, no interference). With mounting frame and A D s R E L AY S LT D D nt. W.W
back grille, ready for easv Installation. With 8in. impeller £5/5/~. With 10in. 37 i * g ept. i’ ©
irapetler, £5/12/6 (des. either 3/-).

M. R. SUPPLIES Ltd., 68, New Oxford St., London, W.C.1.

12, STORE STREET, LONDON.W.C.I.
Telephone: MUSeum 2958 ! Tel. .MUSeum 2453
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for all indicator purposes Thorn miniature lampholders

Miniature lampholders

in the Thorn

range have been made
possible by the
development of the Atlas
Midget Panel bulb.

These types of
midget panel bulbs
are available

28 volts  0.04 amps
12 volts 0.1 amps
6 volts 0.1 amps

THORN
ELECTRICAL
INDUSTRIES

LTD.

Thorw/

Aircraft Components Division,
Gt. Cambridge Road, Enfield,
Middlesex.

MINIATURE SEALED PANEL LAMPHOLDER—INDICATOR TYPE

Completely waterproof and will withstand conditions of con-
stant vibration and shock, these lampholders are intended
for installation on aircraft, armoured fighting vehicles, and
marine equipment. They are sealed and insulated from the
panel, the thickness of which can vary from 20 S.W.G. (.036")
to 10 S.W.G. (.128”). Thicker panels can be counterbored.
Rotation is prevented by flats on the body. Mounting is by a
single hole. Access to the lamp, for replacement,.is from the
front of the unit by unscrewing the dome. Lamps may be
renewed, without breaking the seal to the equipment.

Weight: .420 oz. (11.6 grammes) with bulb.

Electrical connections: Two solder tags.

Catalogue No. MPL. 20 Red: MPL 21 Green.

Catalogue No. MPL. 22 Amber: MPL 23 Opalescent Ivory.

MINIATURE SEALED PANEL LAMPHOLDER—DIMMER TYPE

Identical to the Indicator type, except for the interchangeable
cap. This is ribbed for grip, continuously rotatable and contains
a light output control from bright to * blackout.”

Weight: .530 oz. (14.8 grammes) with bulb.

Electrical connections: Two solder tags.

Catalogue No. MPL. 10 Red (T'ranslucent).

Catalogue No. MPL. 11 Green (Transparent).

Catalogue No. MPL. 12 Amber (Transparent).

Catalogue No. MPL. 13 Clear (Transparent).

THORN MIDGET PANEL LAMPHOLDER

This is the simplest and most economical lampholder designed
to accommodate the Atlas Midget Panel lamp. It is extremely
effective and easily installed. ~Available with its transparent
top in a variety of colours. Weight: 8.4 gr. (0.3 oz.).

Can be supplied with insulated washers and connecting tags
where non-earth return is desirable.

FLUSH OR RECESSED LIGHTING UNIT

This lampholder is used as a standard unit in the Plasteck
Console panel. The body of the lampholder may be retained
in a countersunk hole in the panel by a hexagonal backnut and
lock-washer. A small projection under the collar prevents the
fitting turning in the panel. The special coloured filter is
contained in a moulded screw cap and a soft rubber sealing
washer prevents any light from escaping round the edge.
Filters in red, green, amber and clear. Weight: .31 oz. with bulb.
Terminals: Solder tag and earth return.
Catalogue No. PPL90.
Catalogue No. PPL120 (with 6BA terminal screw and earth
return, weight: .35 oz. with bulb).

Interservice ref: Type A, No. 1.
Flush type—Solder connections. Ref. No. 5C/X. 5143,

Type A, No. 2.
Flush type—Screw terminals. Ref. No. 5C/X. 5144.
Can be supplied with insulated washers and connecting tags
where non-earth return is desirable.

SURFACE TYPE LIGHTING UNIT

An alternative design to PPL90 for Plasteck and other control
panels where no room exists immediately behind the metal
panel. The bulk of the component projects above the face of
the panel. A soft rubber sealing washer under the cap prevents
the escape qf light from the front of the panel. The lamp is
inserted with tl%e cap up.
Weight: .49 oz. with bulb.
Terminals: Solder tag and earth return.
Catalogue No. PPL. 100.
Interservice Ref: Type B,

Surface type—Ref. No. 5C/X. 5145.
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HARTLEY-TURNER
SOUND EQUIPMENT
LOUDSPEAKER
ENCLOSURES

The Hartley-Turner ‘ Boffle ” is now
available in either assembled or kit form,
for use with 10in. or 12in. loudspeakers.
The design, which utilises a special
acoustic filter, provides an efficient loud-
speaker enclosure, occupying the minimum
of space (only 18in. cube) without sacrific-
ing quality or introducing false coloration.

PRICES
In Kit Form (with assembly
instructions)
Type 1.K for 10in. diameter
Loudspeakers .. .. £810 0
Type 2.K. for 12in. diameter
Loudspeakers .. . £810 0

Assembled
Type 3A for 10in. diameter
Loudspeakers .. .. £89 0 0
Type 4A for 12in. diameter
Loudspeakers .. .. £9 0 0

Carriage Patd in Great Britain.

Overseas Freight Charges Extra.

H. A. HARTLEY CO. LTD.

66, WOODHILL, WOOLWICH, S.E.18.

Telephone : WOOIwich 2020 (Ext, CB.32).

(An A.E.l. Company)

HARDING ELECTRONICS

120A, MORA ROAD, CRICKLEWOOD,
LONDON, N.W.2.

The demand for a high quality TAPE RECORD/PLAYBACK
AMPLIFIER of small size, to suit the Collaro Tape Transcriptor,
has encouraged us to design the ‘* Miteeamp.’’

Specification 2§ watts (max) output, with -specially designed
U./L. output transformer.

Sec. 3 ohms and 15 ohms.

Separate BASS and TREBLE controls on Playback.

5 latest type valves.

Optional monitoring via L/Speaker during Recording as well as
by new EMB840 strip type Magic Eye.

Igranic input and output jacks, and co-ax. head outlets.

As a high impedance outlet is provided for feeding larger Hi-Fi
Amplifier, the "' Miteeamp '’ has all the advantages of the best
Pre-Amps., plus audible monitoring, an output of its own (for
portable recorder use) and, a lower price!

Frequency response. 45 c.p.s. to 12K c.p.s. & 2. Dbs. at 7{in, per
sec. (Via Hi-Fi Amp.).

Separate Power Pack with welf smoothed output.
Good components employed. Neat tagboard construction.

Price 18 gns. or IS5 gns. less P. Pack.

We can wire up your Collaro Deck to suit, free if purchased from
us, or 17/6 otherwise. To suit Reflectograph, Bradmatic Decks,
etc., the ** Miteeamp '* costs 20 gns., and includes a Push-Pull
Oscillator circuit. A Valvevoltmeter circuit instead of ‘‘ Eye,"”
2 gns. extra. We arestill continuing our 6 watt 25 gns. ** Lodestar*”
type model, and the 4 watt, at 23 gns. | watt TRANSISTOR
AMPLIFIERS for TAPE (playback only), to order, 6 volt. 16 gns.

Write,
HARDING ELECTRONICS,

120a, Mora Road, Cricklewood,
London, N.W.2.

Phone. GLA. I770.

The heart of
HIGH FIDELITY

MODEL H.II TUNER
CHASSIS (AM/FM)

A combined and
self-powered tuner

Control Unit and Audio Pre-
amplifier covering every require-
ment of the connoisseur of the
higher sense of sound. Precise
equalisation for every input
channel. F.M. (VHF), Long,
Medium and Short wavebands.
Switched also for L.P. and 78
r.p.m. records and Tape replay.
Graded Bass and Treble Controls
with 15db lift and cut each side
of zero level indication. Price
£29.3.10 inc. tax.

Dulci High Fidelity
: Amplifiers include:—
D.P.A. 10 (10-14 watts) Main
Amplifier. £212.12.0.

D.P.A10 with Control Unit.
£15.15.0.

D.P.A.10 with combined Pre-
amplifier and Tone Control.
£19.19.0.

G.A .4 (4 watts) with neat Control
Panel, size 6in. x 4in. on fly leads
with separate Bass and Treble
Controls. Frequeney range 40-
15,000 c.p.s. Selector switch for
Tuner and Gram. channels.
(78 r.p.m. and L.P.), £9.9.0.

1 D.P.4 (4 watt:) Main Amplifier £7.10.0.
Direct from manufacturer to other enthusiasts

write for full specifications

DULCI COMPANY LIMITED

97-99 VILLIERS ROAD, LONDON N.w.2
TELEPHONE: WILLESDEN 6678/9



AvGUST, 1957 WIRELESS WORLD 55

Quality Approval
ONLY STEATITE & PORCELAIN ETTT
NICKEL METALLISING HAS THE ‘

FULL JOINT SERVICE
METALLISED

QUALITY APPROVAL

(Cert. No. 980. Issue 2)

BUSHES

Approved:
Humidity class H.l.
Temp. category 40/100

Samples sent

on request . ‘#’

Please write for Catalogue No. 47

STEATITE & PORCELAIN PRODUCTS LTD.

STOURPORT ON SEVERN, WORCS - Telephone: Stourport 2271 Telegrams: Steatain, Stourport.

S.P.50a
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18 way
12 way | 25way

Send for full details to :—
THE McMURDO
ASHTEAD, SURREY.

Sturdy, Reliable and Inexpensive

Nylon—PF mouldings. Silver plated contacts. Solid
drawn aluminium cans. Positive locking mechanism,
Breakdown voltage 3.5kV.

INSTRUMENT CO.

AvuGusT, 1957

LTD.
Telephone: Ashtead 3401

JSP. MSC 6

— METERS —

To B.5.89 Calibrated and scaled to your requirements.

COMPREHENSIVE RANGE AVAILABLE
EX-STOCK or TO ORDER

DELIVERY 7-14 DAYS

Stockists of: »
ERNEST TURNER, BALDWIN, EAC, \
WEIR and LEADING MANUFAC- -
TURERS’ INSTRUMENTS.

——— e

MOVING COIL, MOVING IRON,
THERMO COUPLE, ELECTROSTATIC.

——————

CIRCULAR  (Flush or Projecting),
SQUARE, RECTANGULAR, & IN-
DUSTRIAL PATTERNS.

Typical 2%in. &
3iin. Round Flush
Pattern
We can supply meters with Non-Standard Current and
Voltage Ranges to any specification.

Owing to increased capacity we are now able to accept customers’ own Meters for

SCALE DRAWING & LETTERING

Manufacturers of:
ELECTRONIC TEST EQUIPMENT, NETWORK ANALYSERS, EDU-
CATIONAL, GEOPHYSICAL and SPECIAL INSTRUMENTS, PORTABLE
MULTIRANGE TEST SETS at | megohm per Volt.

May we quote for your requirements?

ANDERS ELECTRONICS LTD.

91, HAMPSTEAD RD., LONDON, N.W.1. EUSton 1639

Suppliers to Govt. Depts., B.B.C., Tech. Colleges,
Leading Manufacturers & Research Laboratories

PRE-SET CONTROL LOCK

Designed to lock the spindles of pre-set
potentiometers or trimmers without
rotational or lateral
displacement of shaft.

Will accept wide range ot
panel thicknesses.

TYPE P
Very attractive

appearance for Send for
panel mounting leafler A.1

““KNOB LOCK™’

The ideal method of locking
panel mounted controls. Positive
guard against vibration, ete.

This development of our popular
pre-set control lock is finished
in black plastic and embodies
control knob and instantaneous
finger-tip locking knob.

Send for List No. A.$

TYPE C

SUTTON COLDFIELD ELECTRICAL ENGINEERS
Reddicap Trading Estate, Sutton Coldfield. ‘snonesut 3038 & 5666
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is the exclusive sound reproduction found in
all Garrard record playing units. It is a direct
result of over 37 years’ research into the design
and manufacture of precision gramophone
equipment by Garrard technicians. Garrard
equipment is fitted to the finest gramophones
and radiograms in the world.

When next you buy a radiogram or gramophone
be sure that it is fitted with a Garrard record
player or, if you already have a radiogram
bring it right up-to-date by fitting one of the
latest Garrard models. -Ask your dealer for
full details.

|
I
I
I
I
I
I
I
I

R.C. 120/4 AND R.C. 121/4

R.C. 88/4

R.C. 98/4

This four-speed automatic record changer
will play automatically any number of
records up to eight. It is superbly finished
in cream and brown enamel.

&v )

4 S.P. AND 4 S.P.A.

Both these four-speed single record
players are compact and differ only in
that the 4 S.P.A. is designed to take a
range of plug-in pickups. They are high
quality units of minimum size and
low cost.

The record changer for the connoisseur.
It is similar to the R.C. 88/4 but has the
additional features of an electrical
speed control and switch click sup-
pressor.

MODEL 301

The 301 Transcription Motor with its
suppression of switch clicks and care-
fully designed turntable is supreme in
its class for High Fidelity reproduction.
It is used by the BBC and many other
broagcasting stations throughout the
world.

-
I
I
I
I
I
I
I
I
|
|
I
|

These units play all sizes of records auto-
matically and are designed to be small,
compact and inexpensive. The R.C. 121/4
is equipped to take a range of plug-in
pickups.

MODEL TPA 10

(Transcription pickup arm)
All the latest refinements make this
pickup arm the High Fidelity enthusiasts’
delight. For the critical expert who re-

quires the best.

THE GARRARD ENGINEERING AND MANUFACTURING CO. LTD

iR

SWINDON - WILTSHIRE - ENGLAND

STAND 22

The RADIO SHOW
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ships’
operators

are using-
S. G. BROWN Headphones

Every seagoing vessel in this electronic age
relies on Marine Communication Equipment.
And for that final vital link, reliable BROWN
Headphones are chosen time and time again

for their purity of tone and clear reception of
weak signals.

Photograph by courtesy of The
Marconi _International  Marine
Communication Co., Ltd.

*Type A

Embodying the adjustable reed
principle, these instruments
are capable of the utmost
sensitivity.

The ideal choice when purity
of tone and clear reception of
weak signals is essential.

Headphones of all types
‘Automatic Helmsman’
Marine Compasses
Echo Sounders
Navigational Equipment

For full details of BROWN Head-
phones and other equipment write to
Telephone Dept.

S. G. BROWN LTD.

SHAKESPEARE STREET WATFORD
Telephone Watford 7241

HERTS

AvucusT, 1957

~ Radiospares components are
delivered absolutely “by return”

RELAYS

TYPES
3000 and 600

Supplied to specification
for the following uses:—

e METER PROTECTION ¢ TIME DELAY
e OVERLOAD TRIPS e ALARM
SYSTEMS (] FLASHING & PULSING
e PROCESS CONTROL o TIMING DEVICES e AERIAL
CHANGE-OVER . MAINS FAILURE PROTECTION
e COMPLEX OR SEQUENCE SWITCHING e SELECTION &
COUNTING SYSTEMS L] HIGH VOLTAGE SWITCHING
(CONTACT INSULATION UP TO 2KY)

Consult us with your problems

MAGNETIC

POLARISED, HIGH SPEED, A.C.
& TELEGRAPH RELAYS IN STOCK

ELECTRO MAGNETIC COUNTERS
UNI-SELECTORS
KEY SWITCHES, P. O. and LOW LOSS

JACK DAVIS (reravs) LTD. §

O
0
0
{ (Dept. “W.”) TUDOR PLACE, LONDON, W.1 {
§ museum 7960 LANGHAM 4821 ()
[~ O ]
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Valve Manual
PART |

This manual is a guide for those engaged in the
design or maintenance of broadcast receivers and
electronic equipment. Characteristics, operating
data and curves are given for valves and other
electronic devices. There are over 200 pages of
invaluable reference, including 28 pages of com-
prehensive comparative tables. Information on
other devices includes cathode ray tubes, photo-
electric cells, current and voltage regulator tubes,

AT F cmeersto sforrions

Dept.

N
N neon indicators, Geiger-Miiller tubes, and semi-
N
S conductor devices. Data on obsolete valves is
Iso included.
§ a.
PRICE
N
N , plus 9d for post and
A packing from the G.E.C.
4 Valve and Electronics
;

246

THE GENERAL ELECTRIC CO. LTD.. MAGNET HOUSE, KINGSWAY, LONDON, W.C.?
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The W TALLINK in HI-FI EQUIPMENT

k ;

ODEL GL 56
LENCQO TRANSCRIPTION

- VARIABLE RELUCTANCE

£ No Sf;o.‘j
- |

THE JUBILEE MICRO-
BALANCE TRANSCRIPTION
ARM

Write for full Technical information ts:

THE GOLDRING Manufacturing Company (Great Britain) LTD.

486-488, HIGH ROAD, LEYTONSTONE, LONDON, E.Il.

Telephone: LEYtonstone, 8343-4-5

EXECUTIVES REQUIRE
'CRISP, CONCISE
REPORTS—DICTATE
THOSE DETAILS IN
YOUR CAR!
VALRADIO BC/AC
CONVERTERS
MAKE DICTATING
MACH INES AND
TAPE RECORDERS
MOBILE

For use too with Record
Changers, Radiograms,
Electric Gramophones, Television
Receivers, and T.V. from country
house lighting plants. (Prices accord-
ing to instrument.)
INPUTS . ENTREES . ENTRADAS
6, 12, 24, 32, 50, 110 or 200/250 v.
OUTPUTS . SORTIES . SALIDAS

110 v. or 230 v. AC 50 or 60 c/s, 30 to 300 w.

Prices DC/AC Converters:
From £3/18/- —for Small Motors.
From £12/15/- —for Radiograms (including 3-speed Types).
Units complete and ready for use. VALRADIO. Write for
descriptive folder, WW|C. ACCEPTED AS THE STANDARD by RADIO
MANUFACTURERS, the Trade and the Aircrait industry.

Les rapports destinés aux chefs de service doivent &tre rédigés d’une
fagon bien concise—dictez-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.

Las relaciones destinadas a los jefes tienen que redactarse de modo muy
conciso——dictenlas en el coche!

Los inversores C.C./C.A. ‘' VALRADIO ” les prestan movilidad a flas
maquinas de dictar y a los grabadores de cinta.

También pueden utilizarse para cambiadores de discos radio-combinados,
graméfonos eléctricos aparatos de televisién, etc., aprovechando las
instalaciones eléctricas privadas.

Specialists in converters since 1937. VALRADIO LIMITED.
BROWELLS LANE . FELTHAM . MIDDX. . Phone: Feltham 4242/4837
OVERSEAS ENQUIRIES TO:—DEMANDES D'OUTRE-MER A:—

TODA INFORMACION DE EXPORTACION HA DE PELIRSE A:—
E.M.l. SUPPLIES LTD. . HAYES . MIDDLESEX ENGLAND

| WAFER SWITCHES TO SPECIFICATION

' As we specialise only in the manufacture of smali
quantities of wafer switches (to individual specification)
we guarantee competitive prices and fast delivery.

SWITCHES TO PUBLISHED DESIGNS (FROM STOCK)

Mullard Tape Amplifiers

G.E.C. 912-PLUS

S1 (14061/BI) e ny s ™
} 14/6 pair | SS/567/A
52 (14062/B1) $5/567/8 } 32/6 the set
$5/567/C

S4 (SS/556/1 .. 1/é6 ‘
(S/336/1) / Amplifier “B”
S5 (85/556/2) ... 10/6 | SS/567]A ... ... 16/6
G.E.C. 88-50 Pre-Amplifier

Input Selector (state number of positions) ... 12/-
Treble Selector ... 7/9

Write for Price List and Design Chart.

SPECIALIST SWITCHES

23 Radnor Mews - Sussex Place
London W2 - AMBassador 2308
Suppliers to the leading electronics, aeronautical and

automobile companies and to research institutions, the
G.P.0. and Universities.
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you already own an
AXIOM 150 Mk Il

or AXIOM 22 Mk Il

GOODMANS

GOODMANS INDUSTRIES, LTD,,
AXIOM WORKS, WEMBLEY, MIDDX.
Telephone : WEMbley 1200

Canadian Agents : )
A. C. Simmonds & Sons Ltd., [00 Merton Street;
Toronto 7, Ontario.

U.S. Agents:
Rockbar Corpn. Inc., 650, Halstead Avenue
Mamaroneck, N.Y.

« . . the addition of a Trebax Horn
Loaded High Frequency Pressure
Driver and a cross over network
(type XO/5000) will provide a two-
way loudspeaker system with wide

frequency range and a very low
distortion.

tured to closest engineering tolerances. Due to
the unique design and construction distortion is
reduced to an absolute minimum and the fre-
quency coverage of 2,500 ¢/s to 16,000 ¢/s (minus
8 db at 20,000 c/s) is achieved with complete
freedom from irregularities in response. The
diaphragm assembly is self centering and can be
replaced without the use of special equipment.
TREBAX may be employed in systems handling
up to 25 Watts British rating, 50 Watts American
rating.
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Please send details of TREBAX and
GOODMANS multi-speaker systems.

INAME s T e TS ST e

Address ... IO ———
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.

MINIATURE
SOLDERING
INSTRUMENTS
5 DIFFERENT MODELS TO SUIT
ALL YOUR REQUIREMENTS,
HEATS UP IN 30-45 SECONDS,
ROBUST CONSTRUCTION—
NO CERAMICS OR MICA USED.

FOR GREATEST EFFICIENCY,
ELEMENTS MOUNTED AT
SOLDERING POINT.

MANUFACTURED BY
ORYX ELECTRICAL LABORATORIES LTD,,

Con- | | Spare
BEIFKTEN Model | sumption | Voltage l Bit Diameter | Weight | Length| Price Bits
GiE | SHRIBY TORS 12 12 watts | 6, 12, 24 or 50 | 3/16” (48 mm) | 050z | 64" | 25/- 2/-
3 TOWER HILL | I
LONDON, E.C.3 1* | 10 wates 6 only 5/32" (4mm) |050z. | 6 35- | 7/6
Phone : ROYal 4439 9 | 83 watts | 6 12& 24 | 532 (4mm) |0250z | & | 25 | 2-
SELLING BRISKLY IN MORE THAN 16 FOREIGN p” p -
COUNTRIES—WHERE SUPERIOR QUALITY IS ALSO SN I fehwatts 8 il 3T imny [0Sz gl sl
APPRECIATED 6 6watts | bonly | 1/16" (1.6 mm) (0250z. 6 | 25/- |fixed bit

*Model Il—Special High Temperature Model.

WALMORE ELECTRONICS LIMITED | RO OKES (3. s7als

PHOENIX HOUSE, 19/23 OXFORD STREET,

LONDON, W.1.
Telephone: GERrard 0522 Cables: Valvexpor mean
For immediate response Telex London 8752. D E P E N D A B LE
EXPORTERS OF RADIO, TELEVISION AND frequency
INDUSTRIAL TUBES, HAVE PLEASURE IN
control

INTRODUCING THEIR BRAND

Illustrated left is a Type S
Crystal unit from a range
covering 100 Kc/s to 15 Mc/s

o Black Bakelite case.

o 13" high x 1% wide x 3*
thick.

“ QADIoO ™

o, TUBE _o
All Brookes Crystals are made to exacting standards and

AND INVITE ENQUIRIES FROM BUYING close tolerances. They are available with a variety of bases
AND CONFIRMING HOUSES EXCLUSIVELY and in a wide range of frequencies. There is a Brookes
FOR EXPORT Crystal to suit your purpose—let us have your enquiry now.

SUPPLIERS OF RADIO COMPONENTS D ;szookez:fsp::ﬁ:gn!sslgﬂ
ELECTROLYTICS, AND CATHODE RAY

181/3 TRAFALGAR ROAD, LONDON, S.E.10
T U BES Phone: GREenwich 1828 Grams: Xtals, Green, London

e Two §” dia. pins spaced §*
centres.

BROOKES
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e By
udiomaster

—e

Audi omaster

f.‘

An amplifier designed and produced to the highest attain- The facilities and performance of
able standards is a valued investment. To the discerning critic, an the pre-amplifier leave nothing to
amplifier produced to a low price, with inevitable sacrifices, is bﬁ, :lseslrzq. For exn:lmple,‘anyhﬁrs;
a speculation (and often a very bad one). e e g{’,‘;;,’;’io e

There is no doubt where the Audiomaster stands. To ensure the unit and the pre-amplifier will

5 A . . amplify and equalise according
finest possible reproduction, from records, radio, tape or microphone, the to the characteristic required.
Audiomaster has been designed and constructed without limitation or Maximum sensitivity {{mV.

restriction and to standards which justify the claim ‘“‘the amplifier of
tomorrow”. Audiomaster offers facilities such as direct replay to C.C.L.R.
and N.A.R.T.B. characteristics from any high quality tapehead without the
use of a separate stage of pre-amplification, correct compensation for
ribbon, moving coil and crystal microphones, elaborate low-pass filter net-
work, and up-to-the-minute compensation for the various recording
characteristics. Furthermore, strict adherance in production to published
specifications ensures that your Audiomaster is equal to every other.

These and other features of the Audiomaster can be expressed in
one simple phrase. Here is an amplifier which really does sound better than
any other. You must hear it for yourself.

The performance of the power amplifier is little short
of phenomenal. Total distortion less than 0.1% at
30 watts output. Harmonic distortion less than 0.5%
at 20 watts. Damping factor of 50. Hum and noise
level 89 db relative to 20 watts,

price £59-10-0 complete

for reproduction that’s out of this worid ...

uudiomaster

[ ]
- A W. & N, Electronics product distributed throughout the U.K, by MHSICIG’t

T, Write for full information, or better still, 20/22, High Street, Southall, Middx. SOUthall 3828

see it and hear it at Musicraft’s showrooms. . i
Export Enquiries welcomed. 13, King Street, Richmond, Surrey. RIChmond 6798
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We affer a complete Hi-fi cervice )
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Transcription units for operating Suitable pickups.

with the Leak TL/12.

| LEAK | Inc P.T.
I | X Leak arm liP h?ad‘,’
»» nc. P.1. diamond  stylus  (an
| “TL/12 PLUS ** POWER AMPLIFIER i Connoisseur ............ £2811 0 transformer)  .....o.... £1316 5
| Using o 3 stage wiple loop feedback | GellwoTWOGrepice | Suriid, TIA e
i circuit.  Power output of 12 wats | 7T and diamond LP ......... €15 9
| which is ample for home use. Total | Garrard30l ... £2 8 3 Connoisseur Mk. 11 LP
I distortion only 0.19%. Any impedance | Lenco GLS6 (inc. pick- head, sapphire and dia-
loudspeaker between 3 ohms and 20 | 173 £23 7 0 mond ... — £12 15 6
| ohms may be used. Consumption 75
L watts. Price 18gns. ! * % * -~
Other amplifiers we have in stock: Quad, Pamphonic, Avantic, Rogers, R.C.A. :
We suggest the following = Inc. P.T. I
loudspeakers, any one being units
suitable for the Leak TL/12. Ferguson ... £l1616 0 CONTINUOUS DEMONSTRATIONS
WhlarfedaleSFBJ£39 10 0 RCA. . £33 11 4 ’
Philips Novo- i
sonic  ............ £30110 o Lowther - £34 5 6 !
If you would prefer to make TSL ... e £17 10 © ¢ Tetephones :
your own cabinet. Pamphonic A TEMPLE BAR 7587
Goodmans 150 Leak FM Trogh £35 0 0 X COVENT GARDEN 1703
Mic e, €015 9 Quad ... £0 9 0 e ” ]
* * * | Cobles ;

TAPE RECORDERS

We are theleading specialists in Tape Recorders
and stock all the leading makes including
Ferrograph and Vortexion.

We also have a very comprehensive range of
accessories, tapes, splicers and jointing com-
pounds.

HUNTON will cut your press

tool costs for PROTOTYPE and
PRE-PRODUCTION RUNS!

THE UNIVERSAL BOLSTER OUTFIT
USING STANDARDISED PUNCHES AND
DIES FOR SHEET METAL PIERCING
AND BLANKING ON FLY PRESSES

STUDY THESE
ADVANTAGES

@ Specialised range ol Chassis Piercing and Forming Tools for the
Radio and Electronics industries.

@ To get you started—standardised Punches and Dies &in to 33in. dia.
in 1/32in. sizes from stock.

o ﬁ;..t short notice, Standardised Tools or square, oblong and other
shapes.

@ Adjustable Gauges for exact location of work. Automatic and Positive
Stripping of material from Punch.

if in London or Home Counties ask for a practical demonstration in your
own works. Alternatively, write for illustrated price list W.W.

HUNTON LIMITED

PHOENIX WORKS, {14-116, EUSTON RD., LONDON, N.W.I.
Tel.: EUSton 1477 (3 lines). Grams: Untonexh, London.

lectrioofta |~

164 CHARING CROSS ROAD. LONDON. W.C2

PROMPT ATTENTION GIYVEN TO POST ORDERS
EXPORT ENQUIRIES INVITED AND WELCOMED

POST OFFICE
TYPE
3000 & 600
MAGNETIC
RELAYS

Manufactured to your specification
to A.L.D. and |.E.M.E. standards.

COILS UP TO 80,0002
CONTACTS UP TO 8 AMP
INSULATION UP TO 5KV,

PROTOTYPES 7-14 DAYS
SPECJALISTS IN
TROPICALISATION

PROMPT
DELIVERY

PROMPT s
QUOTATIONS »

OVER 100,000 RELAYS AVAILABLE FROM STOCK
SIEMENS HIGH SPEED RELAYS. All values. Ex stock.
Contractors to leading manufacturers and GOVERN-
MENT DEPARTMENTS

DEPENDABLE RELAY CO.

I2a Tottenham Street, LONDON,W.1

Phone: LANgham 7391/2 (Near Goodge St Station)
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MULLARD

Pot core design facilitating rapid assembly
Small size

High value inductance

Low losses resulting in high Q values
Very fine setting accuracies

Operative over a wide frequency range

* % % % % % %

Controllable temperature coefficient

Wherever high quality pot cores are
required, there will be a Mullard type
available to meet the specification, further-
more, they can be supplied wound to

customers individual requirements.

Write now for full details of the compre-

hensive range currently available.

‘Ticonal’ permanent magnets
Magnadur ceramic magnets

Ferroxcube magnetic cores

MULLARD LTD., COMPONENT DIVISION, MULLARD HOUSE, TORRINGTON PLACE W.C.I
MC 2535

n
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The first irradiated

electrical products

Mersey Cable Works Ltd. takes pride in being the
first manufacturer in Britain to offer irradiated equip-
ment wire insulating sleeving and electrical tapes for
improved high temperature performance. As is inevitable
where new techniques are employed, production facili-
ties are strictly limited. For the time being at least, it is
regretted that supplies of MERAD IRRADIATED
EQUIPMENT WIRES are restricted. For further in-
formation write for literature.

IRRADIATED EQUIPMENT

WIRE BY MERSEY GABLES

‘MERAD’ IS A REGISTERED TRADE MARK

MERSEY GCABLE WORKS LTD vriverrooL 20

A @ COMPANY
@ MCcw2

(MWREPLACEMENTS

now sole distributors of
ALLEN cOMPONENT REPLACEMENTS

for Home Constructors Sets
including the

= range. Send S.A.E. today for full details of ‘' ALLEN s

“"SUPERVISOR" “UNIVERSAL"
“WIDE ANGLE VIEWMASTER” “TELEKING"
“Television Coils” Price each

Aerial Coil ...
R.F. Transformer ..........
Oscillator Coil and Feed .

I.LF. Transformer .......
I.F. Coupling Coil ...
Coil and Sound Rejec
Video Chokes ......
Sound input Coil ........ .
Sound LF. Transformer ...............

Wide Angle Scanning Components
Linefscan Transformer .................. 0308 45/
Deflector Coils

Frame Oscillator
Width Control
Linearity Control ...

Also Transformers and Chokes, Line Output Transformers,
Deflector Coils, etc.

These are only a few examples . . . we stock the whole

TV COMPONENTS.""

MW REPLACEMENTS
1341136 LEWISHAM WAY, NEW CROSS,
S:E. TIDeway 36962330 Exc. 10

Telegraph:c FLIBAK, London, S.E.14.

STEWART/ TRANSFORMERS Ltd.
75 KILBURN LANE, LONDON, W.10 - LADbroke 2295/7

TRANSFORMERS

for every requirement

Electronics
Transmitters
Radar

Test
equipment
M.V. discharge
tubes

R.F. heating
L.V. heating

Range 1 voi—35 K.V. 1 M/A—1,000 amps.
STANDARD OR TROPICAL FINISH

We are on Admiralty and Ministry
of Supply lists and A.LD. approved

Engquiries to :
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D]vie

Do you want to increase the efficiency
of your vehicles by 309%,?

Direct operations from a central
control point by means of B.C.C. V.H.F.
Radio Telephones.

B.C.C. equipment is skilfully

designed, craftsmen built and simple to use. //

May we advise
you in more detail how to operate

your vehicles to maximum advantage by radio methods?

B.C.C. TYPE 69

Mobile Transmitter Receiver for cars,
trucks, lorries, launches and transport
vehicles of all kinds. This equipment
complies with the recent specifications

issued by the G.P.O.

BRITISH COMMUNICATIONS CORPORATION LTD.

Second Way Exhibition Grounds

Telephone Wembley 1212

Wembley England.

Cables BeeCeeCee
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switch.

after purchase.

HALLICRAFTER’S TRANSMITTER
BC610, D. & E.

Frequency range 2 Mc.-18 Mc.
Frequency control regulated either by manually tuned MASTER
OSCILLATOR or crystal controlled oscillator.

Power output 450 w. telegraph, 350 w. telephone.

Power supply 120 v. A.C. 50/60 cycles special auto-transformer 120/220 v.
made by Hallicrafters can be supplied additionally.

Tube complement oscillator 6V6é, doubler or buffer 6L6, intermediate
amplifier 807(2).
Voltage regulator VT139(3).
Rectifier 5Z3(2).

Complete with Speech amplifier, aerial tuning unit, tank coils, tuning units,
microphone, key, connecting cables.

We guarantee full supply of all replacement parts for a minimum of 5 years

P.CA.

BEAVOR LANE, HAMMERSMITH, LONDON, W.6

Three pretuned channels selected by

Power amplifier 250 TH.
Audio drive 2A3(2).

HV Rectifier 866A(2).
Modulator 100TH(2).

RADIO

Offices and Works

Telephone: RIV 8006(7

NEW SPARE PARTS FOR
AR 838 RECEIVERS

PLATES ESCUTCHEONS ................ each 15/~

LF. TRANSFORMERS Ist, 2nd, 3rd, 4th (for type D) 12/6
each; or complete set of 4, 40/—.

I.F. TRANSFORMERS Crystal Load. .. ... .. each 12/6

BRAND

DIALS (fortype D) .......... ... ... ... .... 5 10/-
FILTER CHOKES (forD &LF) .......... s 22/6
OUTPUT TRANSFORMERS (for LF) ...... s 30/—
CRYSTAL PHASING (D) ................ s 2/6
ANTENNA TRIMMERS (LF & D) ........ s 2/6
CONDENSERS: 3x.25uF. (D &LF) ...... s 2/6

3x.0luF. D &LF) ...... s 2/6
RF ANTENNA INDUCTORS (D &LF) .... ,, 7/6
MAIN TRANSFORMERS (LF) ............ s £4
SMALL KNOBS for LF &D .............. 4/—

MODULATOR TRANSFORMERS (U.S.A. Colhns),
primary, imp. 6,000 ohms, C.T., secondary 6,000 ohms,
20 w. 9/6 each.

BENDEX RADIO miniature D.C. motor, 12—28 v. oper-
ation. Ideal for models and small gadgets, reversible type, 3
leads, 17/-. Not reversible, 9/6 each.

B.F.0. TRANSFORMERS, complete in cans
H.R.O. Receivers, 7/6 each.

J. P. ELECTRIC

MAIL ORDER DEPT.

156 ST. JOHN’S HILL - LONDON - S.W.11

for

The NEW L LEAK o

TL/12 «“PLUS ”

AMPLIFIER
Power output: 14 watts
R.M.S. Max,

Total Harmonic Distortion:
0.1% at 12 watts output ;
(= 1 db) at 1,000 ¢fs.
Frequency Response:
+£05 db, 20 ¢/s two ¥
20 ke/s.

Stability margins: Gain, -
10 db 43 db. Phase
20° 4 109 PRICE £18.18.0

- “VARISLOPE IIl”’
PRE-AMPLIFIER

Pick-up selector: Allows
choice of any two pick-
ups available in the
world,
Input Selector: Six posi-
tion switch for inputs
from pick-ups; Tuner;
or Tape.

Continuously variable.

PRICE £15.15.0

YOU CAN HEAR THIS AND OTHER
NEW HI-FI EQUIPMENT AT

BERRY!

4 R A DD 1

25 HIGH HOLBORN, LONDON w.C.l
Tel: Holborn 6231-2
(OPPOSITE CHANCERY LANE)

Bass & Treble Controls:
Filter & Slope Conctrols.
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A 130-mile Westinghouse "prov-
ing ground’” has been set up
between Hamilton and Kinmount,
Ontario. Here Westinghouse en-
gineers obtain actual operating
results to assist you in planning
your communication system.

s 00 00 coee
I Y

ANOTHER WESTINGHOUSE FIRST!

WIRELESS WORLD

*
Rochester

= o A “

[? = B O

57.8-745R

SHEF “Scatter’ Transmission

New Westinghouse 4400-5000 mec.

Transmitting and Receiving Equipment
is compactly and durably designed .for
truck mounting or fixed installation for
either commercial or military application.

6000000000000 0000000000000

@ Now for the first time in the communications field, scatter
equipment for super-high frequency transmission for fixed or
transportable operation has been introduced by Canadian
Westinghouse.

The new Westinghouse *‘Scatter’”” communications equipment
is designed for high quality, high reliability transmission of voice,
teletype, telemetering, facsimile, television and data signals over
hops of 100 to 200 miles. Voice capacity for multi-channel opera-
tion extends to 120-150 channels.

Contact your local Westinghouse Sales Office for Descriptive
Bulletin H83-100 or write Canadian Westinghouse Company
Limited, Electronics Division, Hamilton, Canada.

WATCH WESTINGHOUSE
ELECTRONICS
...WHERE BIG THINGS HAPPEN FIRST

69
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The LEOCAST method of resin encapsulation is now an
It offers advantages to every

established technique.
electronic designer.

May we send you the LEOCAST leaflet with details?

/LION ELECTRONIE

Telephone :

AUGUST, 1957

process of

/RESIN
ENCAPSULATION

LION WORKS

FELtham 6661 T
(5 lines)

THE
BRITISH NATIONAL

RADIO SCHOOL

ESTD. 1940

NOW [N OUR SEVENTEENTH YEAR
AND STILL

NO B.N.R.S. STUDENT
HAS EVER FAILED

to pass his examination(s) after completing
our appropriatc study course

A.M.Brit.l.R.E. and CITY and GUILDS Radio and

Telecommunications Exams., etc., etc.

and all for less than 1'-
per day.
Payable monthly or half-yearly

PRINCIPAL,
BRITISH NATIONAL RADIO SCHOOL

66 ADDISCOMBE ROAD, CROYDON, SURREY
Tel. ADDiscombe 3341

HANWORTH TRADING ESTATE,
FELTHAM, MIDDX.

EDDYSTONE COMMUNICATION RECEIVERS

Model 840A illustrated
Cash Prices and Statutory Terms

8 Monthly
Deposit Payments of
£3 14 6 £3 14 6
£4 1 6 £4 |1 6
£6 8 4 £6 8 4
£9 0 € 2 0
£12 16 8 £12 16 8
£14 0 0 £14 0 0

Cash price if paid in 6 months by Bankers' order
Carriage paid per passenger train.
Model 840A is for A.C. or D.C. 110/250 v.; 750 and 680X 110/240 v,
A.C. These sets are the choice of the dxscernmg professional and
amateur users. Descriptive literature gladly forwarded.
Latest EDDYSTONE Component Catalogue I/~

The
E ddystone
Spec:ahsts

SERVICES LTD.,

LIVERPOOL, 4
ESTAB. 1935

55 COUNTY ROAD,
Telephone: AINTREE [445
Branch address: MARKET CROSS, ORMSKIRK
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K830/3D

The tape recorder that
meets every need—
technical and operational

LESS MICROPHONE

and read this specification

o

e o o
Superimposition: Erase cut-out Tape: Grundig (M.S.S.) Tape fitted
button for the superimposition of a with Automatic Stop Foils.
further recording on to previously . .
Mains Voltage: Suitable for A.C.  recorded tape. ‘;,[“;‘g’r‘::’t}f Sy A D
only, 110-125, 140-160, 190-210, . . .
210-230, 230-250 50 c/s. Amplifier Output: 6 watts approx. Position Indicator: Precision counter
) Sockets for: Microphone, Diode, type position Indicator.
Consumption: Approx. 100 watts  Ragio L.S./Gram P.U. Inputs, High o )
max. Impedance  Output Extension Running Time Per Tape: 30 minutes
. > dio Dictribii. each track at 7.5 ins/sec. (I hour
Mains Fuse: 110-125V 1.25A. RESESIIOMIELE Grund.lg Rt total). 60 minutes each track at
140-160V 1A. 190250V 0.8A. tor Speaker, Grundig Remote 375 2 h I
’ ) Control, Earth Connection. -75 ins/sec. (2 hours total).
H.T. Fuse: 100 m/a Surge Resisting. Tape Speed: 3.75 ins. per second Fast Forward and Rewind Times:

Valves: EF 86-ECC 81-ECC 83-3  and 7.5 ins. per second. Approx. 2 minutes.

x EL 95,-EM 71-4 Metal Rectifiers.

-’

Frequency Response: At 3.75 ins/sec. Recording Sense: Top Track, left to
50-10,000c/s + 3db. At 7.5 ins/sec. right (British and International

gecording Level Indicator: Magic 40-15,000¢/s £ 3db. Standard) with immediate Track
ye. Change by press buttons.

o O Wi d Flutter: 0.39% at 7.51i q q
Loudspeaker System: Three 77 x 5} sec(:).v:);l: o/ at ';.7e5 or eé. a ins/ Amplifier: Can be switched to

Elliptical high flux permanent operate as low power P.A. Amplifier
magnet moving coil units. Tape Length: 1200 feet. from any Input.

0 © ¢ ¢ ¢ ¢ ©¢ & 06 © 06 0o o o o

RUNDIG (Gt Brltam) LTD Advertising & Showrooms: 39/41 New Oxford Street, London, W.C.I
Trade enquiries to: Kidbrooke Park Road, London, S.E.3

(Electronics Division, Gas Purification and Chemical Company Limited)
as.16
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MAGNETIC CORES
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ALLOY AND IRON POWDER

CORES FOR EVERY PURPOSE

FULL TECHNICAL DATA AVAILABLE
ON APPLICATION

WIRELESS WORLD

The Manning-Garr P_.550

Apply 10
SALFORD ELECTRICAL INSTRUMENTS
LIMITED

(COMPONENTS GROUP)

TIMES MILL, HEYWOOD, LANCASHIRE
Telephone : Heywood 6868. Telegrams: *° Sparkless, Heywood.”

GROUP HEAD OFFICE:
SCHOOL STREET, HAZEL GROVE, STOCKPORT, CHES.

REGISTERED OFFICE:

MAGNET HOUSE, KINGSWAY, LONDON, W.C.2.

— AuGUST, 1957

MINIATURE
POLARISED RELAY |

In dust-proof heavy gauge anodised
aluminium can mounted on BY9A
base for plugging in.
(P53 original open non-plugging
version still available.)
P53C BIASSED TO EITHER SIDE
P57 C/CS CENTRE STABLE

ALL TYPES FITTED WITH
PLATINUM CONTACTS WHERE SPECIFIED §

D aatar A sensitivity of 25 mifli-watts
and capable of handling mains voltage on
the contacts with alternating currents up i
to 0.25 amps. Being polarised they have g
the advantage that the armature contact |
on P53 and PS3C models can be biassedto 1
lock in either direction by suitable :
adjustment of the contact screws which
provides a useful facility where pulse
operation is required. Speed of operat- 1
1
1
1
1
]
1
[]

POST OFFICE
TYPES
3,000 & 600 RELAYS
TO SPECIFICATION
Tropicalising, impregnating

and Services jungle finish if
required. Delivery 3-8 weeks,

ion .is high and the Relay will follow
frequencles appreciably higher than
50 c.p.s. Resistance up to 7,000 ohms
which is acceptable for Anode circuits.
Alternatives to specification if required.
Sole Concessionnaires.

Manufacturers to H.M. Govt. Depts. and leading Contractors

L.E.SIMMONDS LTD.

BYRON ROAD, HARROW., MIDDX.
Tel: Harrow 7797/9 Grams : SIMRELAY HARROW

.5 VOLT
STABILIZERS

~ THE A.E. RANGE OF HERMETICALLY SEALED
LOW VOLTAGE STABILIZERS

Regulation: .07 V approx.

Max. operating currents: 20 mA to | A.

Slope Resistances: 3.5 to .07 Ohms.

Ambient temp. limits: -5° to 70° C.

Useful frequency range: up to 10 Mc/s.
Also available with small ** emergency *’ storage capacity. Suitable
for operation in series and parallel. *‘ Filter action ™ of 4C0 mA
type at 50c¢/s equivalent to 60,000uF, Applications inciude:
‘' Fixed bias "' operation, protective ccts., D.C. heater supplies,
reference potentials, semi-conductor circuitry, stabilized supplies,
etc.

Brochurc from Sole Concessionaires:

MERCIA ENTERPRISES LTD. 30 Siiver St., Coventry
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* A STUDY IN HIGH FIDELITY ” SAL 9020 — this magnificent example of Capitol’s FULL DIMENSIONAL SOUND
has been deliberately designed for maximum effectiveness in the demonstration of play-back equipment.

NOW, THE ULTIMATE IN HIGH FIDELITY RECORDING

Full Dimensional Sound

Capitol present the mostimportant advance in 75 years of gramophone history [ FULL DIMEN-
SIONAL SOUND . . . the ultimate realization of an ideal in disc recording.

Much of this immense achievement was inspired by the rapidly growing public interest in
the latest equipment and techniques of sound reproduction. At the forefront of this interest
stand the high fidelity enthusiasts — those who find special delight in the combination of
scientific skills with music’s expressive power. ‘‘A STUDY IN HIGH FIDELITY ’—a brilliant
example of Capitol’s FULL DIMENSIONAL SOUND has been designed primarily for them. Its 14
selections are drawn from the widest variety of musical sources, classical and popular, and
includea multitude of instrumental sounds. They make clear the true nature of high fidelity.
“A STUDY IN HIGH FIDELITY > meets the growing demand of high fidelity enthusiasts for a
convenient means of demonstrating to themselves and to others the full range and capabili-
ties of their sound reproducing systems. Retail price £2.10.2. (including purchase tax),
complete with presentation box and 24 page brochure by Charles Fowler, Editor of the
American “ High Fidelity ’’ magazine.

Capitol Classics
in full
Dimensional Sound

A complete list of Capitol FDS
records and interesting technical
data may be obtained by writing to

CAPITOL RECORDS, 8-11 Great Castie Street, London, W.1
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‘360° ADD-ON AERIALS
- WITH FULL ORIENTATION

Fitted in scconds for any angle any
direction.

The Wolsey ‘“Add-on” aerials, incor-
porating the new ‘360’ clamp can be
mounted in apposition to the stand-off
arm and provide unlimited orientation
in every direction.

Available in
BAND IIl aerials, 3, 5 and 8 elements and
BAND Il aerials, *“H’ type and Yagi 4.

AND NOTE THESE RETAIL PRICES

NOTE THESE PLUS FEATURES Band il Types VH/FM Types Band It
i G i i 360/Y3 . ... 27/6 360/FMH . . . . 50/-
1 360 degrees orientation in all 3 planes irrespective of angle of stand-off arm 360’”5 i I 40’,_ 360I/FMY4. - =
2 Type ““ A’ is adjustable to fit stand-off arms or masts Zin. to I}in. or *;gg//:gws: 1 ;:;6 (Widelspaced)
Type ** B " which is adjustable to fit stand-off arms or mast; |3in. to 2in. ) . o
PI if hen ordering) When ordering, please specify for which diameter 9’f
(lEaseRspeciyAhE ) stand-off arm required : A=%"to I{" B=1}"to 2
3 Attaches aerial direct to stand-off arm or mast thus eliminating unneces- *A chimney-lashed wide-spaced 5 element Yagi
sary sag (no extra arm required). incorporating a_ ‘360’ clamp is also available

(YSWSL, price £3.10.0 retail).
4 Locks positively at any angle, in any situation.

FOR ANY JOB YOU’RE SAFE WITH A WOLSEY

WOLSEY TELEVISION LIMITED - CRAY AVENUE, ST. MARY CRAY, ORPINGTON, KENT . Telephone : Orpington 25661/2/3/4

(Electronics Division, Gas Purification & Chemical Co. Ltd.)

W39

MAINS -
TRANSFORMERS

Primaries 200/250 v. Half Shrouded.
C A S T o R s ‘ HSM63. 250-0-250 v. 60 m/a., 6.3 v. 3a.,5 v. 2a. (Midget)... 16/3
HS2. 250-0-250 v 80 m/a.,0-4-6.3 v. 4a.,0-4-5v. 2a. ... 19/-
‘ HS3X. 350-0-350 v. i00 m/a., L.T asabove ...... 23/-

HSI50. 350-0-357 v. 150 mfa., 6.3 v. 32, 5v. 3a. 27/

7,000 types and sizes.
2" to 46" dia. Wheels
Brakes, sprung, jacked,
Manual controlled etc.

Fully Shrouded
‘ FSM63. 250-0-250 v. 60 m/a., 6.3 v 3a., 5 v. 2a. (Midget)... 16/9
FSM66. 250-0-250 v. 60 m/a.. 6.3 v 3a.,6.3 v.22a. (Midger) 17/3
FS43. 425.0-425v. 200m/a., 6.3 v 4a.,C.T.,6.3v. 4a, C.T.

ASK FOR 5 e 3 A e e 57/6
LIST NO. F36. 250-0-250 v. 100 m/a..6.3v.6a,5v.3a. .ccoovvinnnnn. 29/6
FSIS0X. 350-0-350 v. IS0 m/a, 6.3 v.2a CT.,63v.2a
395327 L 5v.3a . 3176
FILAMENT TRANSFORMERS
Primary 230 v. F3X 6.3 v. at .5 amps. ....coocviiiiiiniivacanse. 5/9

Primaries 200/250 v.
F3. 63 v.at3amp, 8/Il. F6. 63 v.2a. .......eiiiina. 7/6

| FIZX. 12v.la., 7% FI2. 0-6.3-12.6v. 3a. 16/6
F24. 0-12-24v. 3a. oiiiiiiiiiiii e L. 2316
l F34. 0-4-9-15-24v. 3a ...l TR T LTI SERERTs 26/6
C.W.O. Postage /3 extra under |0/ 1/9 extra under £2.

2/9 extra under £3.

Lists, etc., stamped addressed envelope please.

ENGINEERS, PATENTEES & SOLE MANUFACTURERS

AUTOSET (probuction) LTD Bl . A SHWORTH (Dept. W.W),

ESTABLISHED 1919
75/81 Stour St., Birmingham 18. Telephone: EDG. [143 ’ 676, Gt. Horton Road, Bradford 7, Yorks.

AT/B.I3
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New simplicity,

counter accuracy!

—

o

~hp- 524B Electronic Counte-

Measure frequency to 12 KMC on
pulsed, AM, FM, CW and noisy circuits

Fast, convenient, simple set up

Just two -kp- instruments—Model 540A Trans-
fer Oscillator and Model 524B Electronic
Counter (with plug-ins) permit you to measure
unknown frequency to 12 KMC with speed and
accuracy.

Complex instrument arrangements and tedious
trial-and-error work are eliminated. @ When
approximate signal frequency is known, the
540A oscillator is merely tuned until one of its
harmonics zero beats with the unknown. The
multiplying factor is noted, and the 540A
frequency measured precisely on the 524B
Counter. The 524B reading, times the multi-
plying factor, is the unknown.

When the signal frequency is totally unknown, a
simple calculation employing two or more
harmonics determines the proper multiplying
factor; the measurement is then made as before.

On clean CW signals accuracy is about
1/1,000,000; overall accuracy is better than
10 times that of the best microwave wavemeters.

For complete discussion and informa-
tion, see your -hp- rvepresentative or
write -hp- for Technical Data sheets and
-hp- Journal, Volume 6, Number 12. ®

Many different uses.
]

The 'unique 540A/524B combination is par-
ticularly useful for swift CW and AM frequency
determination, measuring center frequency
or deviation range on FM signals, measuring
frequency on high noise circuits and making
high-accuracy measurements on pulsed-signals.

Features—Model s40A Transfer Oscillator

Oscillator Fundamental Frequency Range 100
to 220 MC. Harmonic Frequency Range to 12
KMC. Stability better than 0.0029, change per
minute after warmup. Output 2 v. into 50
ohms. Attenuator range 20 to 8o db, into 50
ohms, low SWR. Amplifier 40 db variable
gain, 1 v. output. Self-contained oscilloscope
100 cps to 200 KC, vertical deflection sensitivity
5 mv rms/inch at mixer output. Prices: -4p-
540A Transfer Oscillator, $615.00; -Ap- 524B
Electronic Counter, $2,150.00; -hp- 525B Fre-
quency Converter Unit, $250.00.

Data subject to change without notice. Prices f.0.b. factory.

HEWLETT-PACKARD COMPANY

Represented by

LIVINGSTON LABORATORIES

RETCARSTREET, LONDON, N.19, ENGLAND
Tel. : Archway 6251

@ Complete instrumentation for frequency measurement
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THE WEYRAD AWM
RECEIVER

THIS RECEIVER WHICH HAS BEEN SPECIALLY DEVELOPED FOR THE AMATEUR CONSTRUCTOR PROVIDES
COMPLETE COVERAGE ‘OF THE SOUND BROADCAST BANDS—LONG, MEDIUM AND SHORT WAVE AM,
WITH 87.5-100 Mc/s. V.H.F. FOR FM. WE HAVE PRODUCED A FULLY ILLUSTRATED BOOKLET WHICH GIVES
INFORMATION ON THE ASSEMBLY AND ALIGNMENT OF THE 4-BAND SEVEN-VALVE RECEIVER, INCLUDING
CHASSIS LAYOUT, CIRCUITS AND POINT-TO-POINT WIRING DIAGRAM.

% ‘“ WEYRAD " B.61 COIL PACK, P.23 I.F. TRANSFORMERS, T.S.61 TUNING SCALE, Q2 LF.
FILTER, E.822 MAINS TRANSFORMER AND E.823 OUTPUT TRANSFORMER.

Y ALUMINIUM CHASSIS WITH ALL PUNCHING AND BENDING COMPLETE.
Y DESIGNED FOR LATEST TYPE MULLARD VALVES.
% RECEIVER OUTPUT CAN BE MODIFIED FOR USE AS A RADIO FEEDER FOR QUALITY

AMPLIFIERS.
THE BOOKLET & PRICE LIST .oooiiiiiiiiii s v 2/6d.
ILLUSTRATED FOLDER OF AM. COMPONENTS ..., id.

WEYMOUTH RADIO MANUFACTURING CO,, LTD.
CRESCENT STREET, WEYMOUTH, DORSET.

Introducing " The Tutor” A 3,000 type relay Kit for Only

This new recorder, using the Mark IV Collaro

tape deck with digital counter. Produced by the £5/12/6d,
manufacturers of the well known * Tutor-Tapes.” .
Comprising :—
Qutside Measurements: 17} x

15} x 7%in including lid. ‘ ® 2 1000~ Coils i 2 LD.3 make sets
Output: 5% watts. 2 L.D.3 break ditto.

Weight: 36 Ibs. 2 2000~ Coils ! :
S et 5 S | All  necessary fixing
1 comple b L
: Gre).', Mar'oon af‘d Grey. P okes, etc screws and adjustmg
nputs : High impedance .
microphone and highflow/ 21L.D.3 c/o spring sets | tools.
impedance radiofgram.
Qutput: 3 oh 15 oh s .
ofdered) g e,((e',‘:sifn Will make up 2 complete relays and contact
speaker. earphone moni- , banks are interchangeable. All complete in

Sturdy Division Box. Cash with order or

PRICE 63 gns Siﬁ';r‘;';i‘e cr‘;“stt; c,:.l.lzar? | C.0.D. and despatched within 7 days.

phone.

- A 10 watt Push Pull output model

shortly available. KAYE
FAGORTE iRl I QURIES ELECTRICAL MANUFACTURING CO.
| 7;‘ for 7a , Havelock Works, Havelock Place,
ompany )7 Harrow, Middlesex HARROW 1432

70, BREWER STREET Complete relays to Specification and Coils,

LONDON, I Component and Spare Parts supplied. Send
CABLES: TUTAPE, LONDON L
TELEPHONE GERRARD 3376 your enguiries.
A R e
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THE WAYNE KERR

Specification ADMITTANCE BRIDGE TYPE B.901
RANGES: Susceptance range
%qui;aéetnt to + 75pF. An admittance bridge primarily intended for measurements
ondguctance range: R .
0-100 Millimhos in 3 ranges. on unbalanced aerials and feeders in the frequency range from
0-90 mmho in 10 mmho steps. : :
0-9 mmho in 1 mnho steps. 50 to 260 Mc/s. It is also suitable fo.r the meas.urement
0-0.9 mmho in 0.1 mmho steps. of component values and receiver input admittance.
ACCURACY SUSCEPTANCE
+ 2% or + 0.5pF., ; i ;
B e o Designed op the tapped transform.er principle, the bridge
CONDUCTANCE has two unique advantages: 1. It is extremely stable, due to
+ 2% or 4- 0.1 mmbho, . . . .
whiohoveriis thelEreates) the lo.w impedance between terminals. 2..The dlfﬁ.cultles
FREQUENCY RANGE: 50-250 Mc/s. associated with large standard elements in the bridge
PRICE: £175.

circuit are avoided. 4 specially designed source and
detector are available for use with the instrument,.

VIDEO OSCILLATOR WAVE FORM ANALYSER
TYPE O.22B TYPE A.321
A portable instrument covering the A portable instrument to
range 10 kc/s to 10 Me/s with an out- measure the relative levels of the
put of + 10 dbs to - 50 dbs on I volt components of a complexr waveform
p. to p. amplitude stabilised to 0.5 db over a range of 75 dbs between
over its full frequency range. Price £175. 50 ¢fs and 20 kc/s. Price; £250.

THE WAYNE KERR LABORATORIES LIMITED - ROEBUCK ROAD - CHESSINGTON - SURREY - TELEPHONE. LOWER HOOK 11 I
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Exhaustiveresearch, inordinately

fineengineering and individual craftsman-
ship have produced this new

standard in amplifier performance

AMPLIFIER model 2001

and PRE-AMPLIFIER model 2001A INTEGRATED AUDIO AMPLIFIER

25 watts continuous output, total distortion only .059%. Positive model 1004
and negative feedback to achieve distortion-free reproduction.
Pre-amplifier has inputs for Tape, Gram., Mic. and AM
FM tuner. Compensator for record characteristics and

continuous adjustable bass and treble controls. Automatic
attentuation control for various cartridge characteristics.
Price complete 40 gns.

Selector switch gives choice of three
correction networks which between
them cover the majority of recording
characteristics. Separate bass and
treble controls. Supplies for Radio and
Gram. motor provided. A plug-in
pick-up attenuator permits the use of
all types of high output pick-ups in
InH ig h Fidelity addition to the magnetic and moving
coil patterns.

. A rumble filter is automatically
p am ” h 0” nc switched into circuit. Power output 10
watts. Price 25 gns.

for sound —NATURALLY!

PAMPHONIC REPRODUCERS LTD
17, Stratton Street, London, W.1 Telephone GROsvenor 1926

DaP687
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TRANSFORMERS

COILS LARGE OR SMALL QUANTITIES
CHOKES TRADEENQUIRIES WELCOMED

SPECIALISTS IN
FINE WIRE WINDINGS

MINIATURE TRANSFORMERS, PICK-UP,
CLOCK AND INSTRUMENT COILS, ETC.
VACUUM IMFREGH ATION TO APPROVED STANDARDS

ELECTRO-WINDS LTD.

CONTRACTORS TO G.P.0., M.O.S., L.EB., ETC.
123-5-7 PARCHMORE ROAD, THORNTON HEATH, SURREY
LIVINGSTONE 2261 EST. 1933

........... L T R T e L E L TR L LT T T T T e

TELEVISION AERIAL COMPONENTS (@

DESIGNED FOR CONSTRUCTING BAND | & BAND Il T.V. AERIALS
ELEMENT DIMENSIONS SUPPLIED FOR ALL CHANNELS

Selecting at random from our new multi-page catalogue :

% Band Ill Folded Dipoles (As illustrated) % Mast Coupling units for 2° Masts

ALTHAM RADIO COMPANY LTD.
Jersey House, Jersey Street, Manchester 4-
Tel.: Central 7834/5/6.
TO OVERSEAS BUYERS
We have the largest stock in Europe of U.S.A. Govern-
ment surplus electronic material. What do you require?
This month’s special offer:

TRANSISTORS Red- Spot audio type, approx. equivalent
Mullard OC71 ... ... 5s.0d. each
WE WANT TO BUY
All U.S.A. Test Sets prefixed TS and
APN3, APN9, ARC3, ARN7, ARTI3, BC22l,
BC788C, CPN2.

eevaEMEAMNYATANSENSGEEEANANdeAUaauEaRERd AR
Em RPN AENNEEE AN E AU R R PR E R AN T RN

s

e

Ueromsorsooe s i asebatorosacs T s

- -’v%wmk

% Reflector and director rod holders * lnsulators, both Rubber and Plastic

(As illustrated)

* Masthead Fittings for 2“, 17, [{” * Alloy Tubing for Elements, Crogs
and 2" Masts boom and mastin

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

FRINGEVISION LTD., Marlborough, Wilts. Phone: 657/8
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RCA's NEW TVR-1 RELAY REBROADCAST SYSTEM

Economically extends VHF TV Statiqn Coverage

Sl : F‘-—

—**-—-r"l

—-—-I e

Since the TVR-1 relay system uses standard TV frequencies, it enables those
in its path to receive your station’s broadcasts on their home receiver. Eight
repeaters, or more, may be linked in tandem to relay television programs while

providing home reception between repeaters.

The RCA TVR-1 offers the TV
broadcaster an opportunity to ex-
tend economically the coverage of
his stations, and provide inter-city
television relaying. Communities
which may not be receiving a suf-
ficiently strong signal, or those
small communities which are out-
side the station’s service area and
could not hope to have television,
will now receive your broadcasts.
Unlike conventional microwave re-

Trademark(s) Registered

lay systems, the TVR-1 is capable
of rebroadcasting at each relay
station. Designed for unattended
operation, each repeater is in es-
sence an automatic station. Direc-
tional or non-directional antennas
can be used, depending upon local
coverage considerations., For full
details on new RCA TVR-1 relay-
broadcast system, contact your
RCA Distributor or write Dept.
TV-49-H at the address below.

RCA INTERNATIONAL DIVISION

RADIO CORPORATION OF AMERICA

30 ROCKEFELLER PLAZA + NEW YORK 20, N.Y., U.S.A.

Typical TVR-1 repeater
antenna installation.
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You need to listen in surroundings that
resemble acoustically the room in which you
will use the equipment at home.

The place to judge Hi-Fi is
BARNES BAYSWATER

Here you can sit at ease and compare the
performance of the latest Hi-Fi equip-
ment of the leading makers.

Whether you mean to buy now or later,
whether your tastes are classical, jazz or
“pop”’, you are cordially invited to call at
our departmerit and listen to Hi-Fi—
you'll find it an unforgettable experience.

i To Barnes Pianos, 73/77 Queensway, London, W.2. :
Please send me literature about Hi-fi equipment.

: NAME. e e = g

"BARNIES) HI-FI DEPARTMENT iéA_nnRess -

S BO206
It is understood that this places me under no

73/77 Queensway, London, W.2
Tel : BAYswater 3206

PIANOS - BAYSWATER

P.O. TYPES
MANUFACTURED
TO YOUR
SPECIFICATION

PROMPT
DELIVERY

3000 TYPES

COILS uwp to  80,0000).
CONTACTS up to 8 c¢jo’s
Tropicalizing and impreg-
nating to order.

600 and HIGH-SPEED
TYPES also Supplied.

STOCKS
OF
KEYSWITCHES

THE KEYSWITCH CO.
ALL POST OFFICE EQUIPMENT
Enquiries to Sales Manager

126 KENSAL ROAD, LONDON, W.I0
Telephone: LAD. 0666, 4640 Grams: “Fonequipt'’, London, W.10
ContractorstoHome & Overseas Governments & H.M.Crown Agents

BAND III CONVERTOR
for ANY SET in ANY AREA

This unit has been widely used since I.T.A. Transmissionz
began to convert all types of sets, Superhet and T.R.F. to
receive on Band Il

Unlike many other convertors this unit is small enough to
be fitted inside your cabinet, enabling the job to appear
finished and perfectly safe for all to use

The wiring is simple to follow, and alignment is not difficult.
@ IT will convert any set, any age, T.R.F. or Superhaet.

' @ IT includes station switching.

I @ T provides pre-set contrast balancing.

@ T uses only one aerial input for both bands.

@ IT provides manual tuning on Band Il

@ IT is totally screened.

@ IT completely rejects unwanted signals.

@ IT requires no additional power supply where either 6.3 v.
or .3 amp. heater line is available.

CONVERTOR wired and aligned with fitting

INSEFUCLIONS  L...iiiiiie e £3 10 6
I KIT complete in every detail, less knobs.. £2 10 ¢
KNOBS each ..o i 10
CIRCUIT and instructions in detail (free with kit) 1 é

‘ KITS made up by customers checked and aligned,
including post ........ociviiiiiiiii 12 6

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
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It is in such unmatched instances as
this that MASTERTAPE achieves a clarity

and truth of reproduction without equal.

Mastertape

MAGNETIC RECORDING TAPE BY
MSS RECORDING CO. LTD., Colnbrook, Bucks.

& by many

ular use s
tzexpenem:e prove

cquipment i 18 ©

di Their
ss. recordt musice )
Mastermpe conroisseurs of fine " serpiece Telephone: Colnbrook 430
exponens ST | Mastertabe @

that you %!

AUTOMATIC COIL WINDING MACHINE mee s s v e xcasw

THE MOST OUTSTANDING MACHINE ON THE MARKET !

Dustproof construction—up to four coils can be wound simultaneously—micrometer
traverse setting—easily adjusted wire gauge setting—cadmium and chromium plated
steel parts—Wire Tensioning Stand of novel design holds two reels. Machines to
stop automatically at a required number of turns, can now be supplied to order.

We will be pleased to send you an illustrated leaflet giving a ful! technical specification on reguest.

KOIEC"R'C ITD 73 UXBRIDGE ROAD, EALING, LONDON, W.5. EAlLing 8322
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E:A:R Triple Four
Amplifier Il gns.
(Model VR for Vari-
able Reluctance Pick-
ups, 14 gns.)

These amplifiers in-
corporate power sup-
ply for the E-AR
VHF Switched Tuner
(see below)

WIRELESS WORLD

AUGUST, 1957

a new range of
High Fidelity
Units. ..

Designed by specialists to meet the ever-increasing
interest in High Fidelity, this wonderful new E-A‘R
range offers the discriminating listener, for the first
time, a series of high quality units at popular prices.

They are obtainable singly or as a set, forming a
complete high fidelity installation capable of satisfy-
ing the requirements of the most cri ical enthusiast.

......... TR - S T N
Another advance in the field of sound repro-
duction . . . made possible by progressive
and original E-A'R design, specialised pro-

duction methods, expert development.

Ask your dealer, or write

Balanced High Fidelity
e Sfor leaflets.

by [

7 meily

E‘A‘R Trio Con-

E-A-R Transcrip-
tion Unit 24 gns.

E-A‘R Switched Amplifier Division

sole Speaker ls | Autochange Unit | ypipTynerisgns. ELECTRIC_AUDIO REPRODUCERS
units and 12in. bass Biigtnlsilf‘gls:-auto LTD. The Square, Isleworth, Middlesex
Speaker. 2 *Grams: Eargram Isleworth, Hounslow. Phone: HOUnslow 6256-8

INSULATING SLEEVING

TELERELAYS LTD.

I ‘
p.V.C. and POLYTHENE lr “INITED 0 RELave
U ‘ SUPPLIED TO YO
SLEEVINGS i SPEGIFIGATIONUR

INSULATED WIRES
and FLEXIBLES

AlLD. AND A.R.B. APP

PLASTICABLE LIMITED

HAWLEY LANE - FARNBOROUGH - HANTS
PHONE: FARNBOROUGH, HANTS 85

% LOWEST PRICES
% QUICK DELIVERIES
% BUILT TO A.1.D. STANDARDS
% SAMPLES ON REQUEST
% LARGE OR SMALL ORDERS
UNDERTAKEN

PHONE: PAL 1686

TUDOR WORKS, 3, CHASE SIDE, SOUTHGATE, N.14

ROVED. pusee®

NORMAN PRICE BOOKS

Obtainable Amplifier Cireuits ....c.o.oooiiiiiiieiiicrniirenes 2/6 Radio Servicing

from An Introduction to Colour T.V. ....c.ccevviinmnns 8/6 Vol. I. Basic Electrotechnology ..... 5/
Audio Handbooks Vol. 2. Intermediate Radio Theory .. 5/~
No. I. Amplifiers. No. 2 Feedback, each ... 3/6 Radio Servicing [nStruments .c.c.cccevveuvieninn: 4/6
No. 3. The Use of AF. Transformers ... 3/6 Simple Electronic Musical Instruments ........, 5/

No. 4. Public Address .... . 4/6 . .
h Suppressing Radio and T.V. Interference S/~

No. 5. Quest for Quality ..........ccocvvivenine, 6/~ L R
Constructers” Radio Receivers..........covvvvnns 2/6 TeIersron C!rcu!t Reﬁnemer'lt.s """"""""" 5/~
Electronic Gadgets for the Constructor —...... 3/6 Television Circuits and Servicing Data ......... 9/6
Electronic Novelties for the Constructor 5/- T.V. Pre-amps Bands | and !ll. T.V.Faults each 5/~

Magnetic Recording: Wire and Tape 4/6 T.V. Test Fquipment. T.V. Timebase Circuits,

The Oscilloscope Baok  .oovvvvviviviineiniennnnns 5/- each e S
Personal Receivers Transistors and Crystal Diodes ... 5/-

Unit Constructed T.V. Receivers...... 6/~
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A/S DANAVOX

Miniature
Components

Miniature Magnetic Earphones, High
Sensitivity—Impedances 30-8,000 ohms’
flesh or grey coloured bakelite caps,
weight 0.30z., dia. 0.815in.

i Square magnetic miniature earphone,
for transistor radios, dictating
machines, etc. High reliability—unique

modernistic design. ‘Grey colour—

weight 0.320z., biggest dia. 0.945in.

Special cords with moulded plugs
or various types of miniature jack
plugs are available at sharp prices.
Various types of cordages, plastic
or rubber from 0.055in. to 0.118in
in dia., in flesh or grey colour,

and in any required length.

° Miniature jack plugs and sockets with

or without incorporated on/off switch.
Miniature 3-position ball-bearing switches
All highly reliable and ideal for use

in ultra-miniature electrenic equipment.

Stetoclip lightweight headset,
incorporating magnetic earphone and
cord. Total weight |.70z. Can

be delivered with trade mark
badge under plastic discin the middle.
according to requirement.

High performance and ideal for
dictating machines, etc.

Stetoclip junior lightweight headset
performance as above. Total

weight only 1.06oz.

Teleclip, double lightweight head-
phone, incorporating two magnetic
inserts. All impedances available.
Attractive appearance in grey
plastic. High performance and

intefligibility.

Contact microphone; high

performance throat micro-

, phone in attractive grey

plastic.

Miniature and ultra miniature transformers are available of high
quality. Specifications are gladly seat on request.

Please write for informoation, quotations, and samples to Europe’s
foremost producers of miniature acoustic and electrical components:

A/sDANAVOX

112 Lerss Parkalle, Copenhagen @, Denmark
Tel.RYvang 8401, Cables: Danavox Copenhagen Teleprinter: 5848

WIRELESS WORID 83

{Regd. Trods Mork}

SOLDERING INSTRUMENTS
& ALLIED EQUIPMENT

ILLUSTRATED

—
DETACHABLE
" BIT MODEL
LIST No. €4

Protective
‘Shield
List No. 68

:

i"—-“- —a

——

CATALOGUES HEAD OFFICE SALES & SERVICE

ADCOLA PRODUCTS LTD,,

TELEPHONES:
GAUDEN ROAD, MACaulay 3101
CLAPHAM HIGH ST., & 272

LONDON, S.W.4,
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TELE-RADIO (1943) LTES.

CHASSIS AND WAFER SW!TCHES

SINGLY OR 1IN

QUANTITY

@ CHASSIS | STEEL WITH ALUMINIUM | @ WAFER SWITCH ASSEMBLIES
18 S.W.G. ALUMINIUM ' PANEL, SLOPING FRONT | “Banks Paxolin Ceramic
S 59 Axdxdin ... 86 s d. 5. d.
4 32. oy 63| 3X5x8in .. ... 136 é 1(7) g éé 1(1)
Bt - -Bl.= WS 13 66X 12Mn e 22/6 5 :
8X 6X2%in 713 1 3 14 2
HOL e . j 3 2 % B3
10X 6 X240, ..o 8,3 | SMALL STEEL, WITH L 5 i B 58 11
12 % 6 X 2}in g6 | ALUMINIUM PANEL 6 22 1 71 6
oI .o . o6 AX4X2hm ... 6-1 7 24 2 =
B2, i €1 Gxaxain ... - z 21" =
o G5 Z%W' """"""""" Y 2 8X6X3N, ...ty 10/- ; When Ad.dB.I 11 anl:i 1]5 waJI; Wafers are required,
PO R Mol 10X6X2Hn v 12 | SEHEATY R TR e s s
2.0 8 D A -
17Xx10X 240, oooeernnn... 12/6 | STANDARD STEEL WITH @ N.S.F. TYPE G * SWITCHES
ALUMINIUM PANEL 1Bank ................ £1 5 2
e gg | 10XTXTin .. 22/6 | 2 Banks ....oooonnii g
14><1(;< glln """"""""" 10/3 s e R PRI 28/6 4 Banks ... £213 6
HXAVXEEL 11/3 AXTXTL e e 32/6 | 5 Banke .. v = =f 5
I7X10X210, .\ .vmnrennens / 14X9X8In oo, 41/6 | 6 Banks ................ £3 12 5
17X10X3in. ..o 1216 1 e O%8in . 45/— | Control Plate, etc., each. . .. 15 0
. ULl I9ES Kt EEE - - X - SEKEEE P g/afetr's; ealsxl;ll ] .z'z:ve'n"f:o' xmall 'ax well asglarg(:
. uorations T
Finished Black Crackle. 19X 11 % 10in. B 58/ | éuanﬁtiesf'afxo for special assemblies.

% ENQUIRIES INVITED FOR ANY OF THE ABOVE TO SPECIFICATION IN QUANTITY

TELE-RADIO (i943) L'TD. 189, Edgware Road, London, W.2

Telephone :
PADdington 4455-6

JASON
AM

for building as a
Tuner or Receiver

The Jason ‘‘ Argonaut ” will be found ideal for those
wishing to enjoy selected reception of overseas trans-
missions as well as the superlative quality of F.M. It is
recommended particularly for experienced builders, and
may be built as a tuner-unit, or seif-powered unit with
quality output stage, The chassis, supplied ready punched,
accommodates either version. M. sensitivity—I5
microvolts. Switching and wiring are absolutely straight-
forward. Supplied with chassis, diai and specially designed
Jason tuning assembly. Centre front-panel holes are
biocked by easily removed plastic discs.
Book of the jason '‘Argongut® by Data Publications, 2/-
(2/3 post paid).

All parts (less valves) to build tuner, £10/10/~-

All parts (less valves) to build as complete receivers

self-powered, £11/10/—

& OTHER JASON SPECIALISED F.M. EQUIPMENT

Jason Quality F.M. Tuner kit: ~Jason Station-switched F.M.
tuner, assembled. = FROM LEADING STOCKISTS EVERY-
WHERE, or in case of difficulty, please write direct to:—

ASON MOTOR & ELECTRONIC CO.

328, CRICKLEWOOD LANE, LONDON, N.wW.2
Telephone: SPEedwell 7050

Ask ARTHURs FIRST

LARGE STOCKS OF VALVES and C.R.T.s. METERS,
Avo, Advance, Taylor, and Cossor Oscilloscopes in
stock. AMPLIFIERS, Leak, Trix & Quad. GRAM
UNITS, Garrard & Collaro. Collaro TRANSCRIPTION
UNIT 2010PX.

LOUDSPEAKERS, Goodmans, Wharfedale, WB
Tannoy and leading makes. PICK-UPS and STYL! of
most makes. TAPE RECORDERS, Grundig, Philips,
Truvox, Playtime & Ferrograph.

LATEST VALVE MANUALS

Mullard, 10/6; Osram & Brimar No. 6, 5/- each;
Osram Part 2, 10/-.

Postage 9d. each extra.

PARTICULARS ON REQUEST
Terms C.0.D. OR CASH with order.

" oR0PS: ARTHUR GRAY. LTD.

GRAY HOUSE, 150-152 CHARING CROSS ROAD, LONDON, W.C.2

TEMple Bar 5833/4 and 4765 Cables: TELEGRAY, LONDON
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Sectional
view
showing
pen nib
contact

THIN SECTION, LOW
NE W. CAPACITANCE B7G and B9A
VALVEHOLDERS FOR PRINTED CIRCUIT A 4
AND WIRE CONNECTIONS in P.F. and NYLON P.F. Ul Ji

Send for full details to :

THE McMURDO INSTRUMENT CO. LTD., ASHTEAD, SURREY. Tel: ASHTEAEP 3;13!”

The living
truth in
sound

Soectone

FIVE-FIFTEEN [

WINDSOR

A‘ M P L IF I E R S POWER AMPLIFIER with PRE-AMPLIFIER

Volume Control, Bass and Treble Controls and Input
Selector Switch on chassis. Two inputs; one for radio
- AN tuner or pre-amplifier and the second for a pick-up.
a‘\lxl;ftx; e:x[n;ﬁgziseggigz n;:ilkego:sdt::gtcign:n ain g,g. Treble Contro! continuously variable from + 16dbto
corporated in the Spectone Stereophonic Reproducers. —15db at 10Kcfs. Bass Control continuously
variable from 4+ 18db to — 12db at 20 ¢/s.
£24/17/6

Based on the famous Mullard .5-10 circuit, this

Write for descriptive leafler with full technical specifications

SPECTO LTD. Vale Rd Windsor
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>:< Gold plated Contacts

NOW AVAILABLE 3% Nylon loaded P.F. mouldings

8 way 16 way >k Easy insertion and withdrawal

Send for full technical information to

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

ISP/RRC3

RADIO HAM SHACK LIMITED

SPECIAL OFFER. COLLARO RC456 4-SPEED AUTO-
CHANGER. Latest model with turnover head. Auto/Manual
Switch, £9/10/-, carriage paid.

TAYLOR INSTRUMENTS

bE-LUXE AI\X/FM
RADIOGRAM CHASSIS

THE PRINCESS AM/FM CHASSIS
6 valve, A.C. only, 3 wave-band, medium, long and

FM. Built-in Ferrite Rod aerial. (eared gang drive,
valves employed E.C.C.85, E.C.H.81, E.F.89,

E.A.B.C.80, E.L.84, E.Z.80. Permeability tuned FM s

Section. Drift less than 30 KC from cold to complete ?Zﬁ i}l‘glila'l Gtenerator """""""""""""" g%g {(5) g
warm-up.  Chassis dimensions 15in. x 72in,, dia} The above chassis plus many Wmeter ... s 1

15in. X 6in. Net Trade Price £19/8/6. others for normal AM T7A Mulqmeter .......................... Lo... £17 0 O
THE EMPRESS AM/FM CHASSIS working are detailed on our 88A Multimeter ............. ... .. £2210 0
9 valve (as illustrated) A.C. ouly, 4 wave-band LMB., fylly jllustrated list, for- 120A Pocket Multimeter ........................ £9 15 0
and FM Magic Eye, specifications and dimensions 23 /qrded on application 171A Electronic Valve Voltmeter .................. £30 0 0
for Princess above, valvesemployed E.C.C.85, E.C.H.81, h ith pri 1l/ustrated list of complete Taylor range on request.

E.F.89, E.A.BC80, 12AU.7, 6B.W.6 (2, 5Y3, together with prices of above Channel P37A Band 3 Pre-Amplifier =" £6 0 0
B.M.81. Net Trade Price £23/2/-. shessisy Collaro Studio Microphone  .eovvoovvveivvninon.. £2 8 0

SEND FOR OUR MONTHLY BULLETIN
Send also for our defailed wholesale list for cabinets,

Also Mikes by Geloso, Lustraphone and Simon. Technical Books

wire chassis FM/AM. Complete TVs, Radio Aerials, Convertors

\ saud sundry Electrical Components. E.G. Electric Shavers, etc.
—

by Bernards and Norman Price. Send 6d. for our list of components,
valves, Band 3 aerials, etc. speakers and cabinets and Hi-Fi
equipments.

155, SWAN ARCADE, BRADFORE 1, YORKS.

OSMDB SWITCH TUNED ® @

(WITH FREQUENCY CONTROL)
A completely stable and drift free tuner for adding to an existing radio or
radiogram, or hi-fi amplifier. Size 51" long x 44" wide (front) x 41" high. Owing
to its small size installation is extremely simple and convenient.

V.E.S. WHOLESALE SERVICES Ltd.
Dept. (W.W.), 11, Gunnersbury Lane, Acton, W.3
Trade only supplied Tel. : ACOrn 5027

T tor circuits,
/ Send 10d, in stamps Band Wl Con-

prcial R "ster wiem | OSMOR RADIO PRODUCTS LTD.

reers
Ci::uit of switch-tuned (frequency

r““ receNerS fumer. Components and Or™" | Dept. (W.W. 13) 418 BRIGHTON RD., SOUTH CROYDON,
on

controlled ublished circuits.
most D SURREY Telephone : CROydon 5148/9
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TELCON

L o w - L O s s

150-ohms nominal impedance,
figure-8 section twin; capaci-
tance 8.5 ppF/ft, Attenuation
at 100 Mc/s, 2.5 db/100 {t; power
rating at 100 Mc/s, 300 watts.

300-ohms nominal impedance,
flat ribbon-type twin; capaci-
tance 4.0 ppF/ft; Attenuation
at 100 Mc/s, 1.4 db/100 ft; power
rating at 100 Mc/s, 500 watts.

K.35.B

300-ohms tubular twin feeder
with stable characteristics in
varying weather conditions.
Capacitance 4.0 ppF/t; Atten-
uation at 100 Mc/s, 1.4 db/100
ft; power rating at 100 Mo/s,
500 watts.

THE TELEGRAPH
CONSTRUCTION
& MAINTENANCE
CO. LTD.

Enguiries to: Mercury House, Theobald’s Road, London, W.C.1.
Telephone : HOLborn 8711.

Branches at: CARDIFF - DUDLEY - LONDON
MANCHESTER - NEWCASTLE - NOTTINGHAM

S AR

O O R A AR A

S A TR O

WOoRLD

We cannot do the Indian
Rope Trick but with

sLEXIB1LE
SHAFTING

We can operate any element
requiring rotation or
push-pull movement, or
both, no matter if the
controlled elcment is close
to or at a distance from the
control point.

We can operate from an
accessible point, switches,
valves and other electrical
and mechanical devices
located in inaccessible
places.

We can, in fact, solve your
problems.

Flexible Shaft
Handbook avail-

able to technicians

on request to

Telephone: EUSton 5393

87

R.C.3
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~*Little Staar™

. . . battery operated player

Y Size of unit base-

board only 75" x 6. for single 435 r.p.m. records

Y Weight only 15%ozs.

YPowered by Staar Kinder
motor. Operating voltage
év., current consumption as
low as 27 mA while playing.

Yeldeal as the nucleus of a
midget player, and amplifier
of extreme portability.

The pickup of the Little Staar
is fitted with a robust ceramic
element transducer with two
1 mm. radius sapphire styli
suitable for use in all climatic
conditions. The cartridge can
be withdrawn and replaced in a
matter of seconds. The Staar
Kinder Motor incorporates a
centrifugal governor to ensure

constant turntable speed within A dual purpose turntable centre is available which
2%, whatever the applied voltage ° allows'for playing small or large centre-hole records.
between 6.2v. and 3.5v. LN
.
Staar FEleetronies Litd.,

Available to M fact ly—writ
ey ISSEURSIE SRy IIs S Ormond House, 2627 Boswell Street, London, W.C.I.

¢ Telephones: CHAncery 8953-4-5-6. Telegrams: Asterisk, Lendon.

.
= 5.Jj
= —
(REGD. TRADE MARK)
PRECISION HI-FIDELITY

MAGNETIC SOUND HEADS

 BRADMATLC '

yé /4
N =
THE FOLLOWING RANGE OF MAGNETIC SOUND plieg H
HEADS ARE NOW AVAILABLE I P0 _e ntlometers
Miniature Heads (15 mm. diameter) Whether wire wound or composition,
Type MéRP (Record/Play) whether Single, Ganged or Tandem,
Type M5R (Record) if the need is Potentiometers then
Type MSE (Erase) ‘RELIANCE’ have the answer -from a
Standard Heads ‘comprehensive range of types that

| include linear, log, semi-log and non- -
inductive characteristics. Linearity or

tolerances*19, P.l. W. types up to

500 K. linear, 250 K. log. From stock

or “to specification ”*, a * RELIANCE"
embodies the best in potentiometer

design and practice:

Type 6RP (Record/Play)
Type 5RP (Record/Play)
Type 5R (Record)
Type TSE (Erase)

Full Track Heads

Type 6RPF (Record/Play)
Type SRF (Record)

Type 5RPF (Record/Play)
Type SEF (Erase)

Full details

BRADMATIC for hi-fi tape recording apparatus on request

Tape Desks, Magnetic Heads, Amplifiers & accessories
Write for details. Private or Trade supplied.

BRADMATIC LIMITED
Station Road, Aston, Birmingham, 6 RELIANCE MANUFACTURING CO., (SOUTHWARK) LTD.

Telephone: East 2881-2. Telegrams: Bradmatic, Birmingham Sutherland Road, Higham Hill, Walthamstow. E. I7.
Telephone ; Larkswood 3245
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Giet the FuL. value fFfrom
with the NEW Armstrong

EM 61 VHF TUNER

EXCEPTIONAL SENSITIVITY

An adequate signal level is assured even at relatively long distances
from the transmitter, and in ordinary reception areas aerial complica-
tion and expense are reduced to a minimum.

COMPLETE FREEDOM FROM DRIFT
The high stability of the FM 61 avoids the irritating necessity for
retuning. Tuning is not affected by changes in the working tempera-
ture—the set can for instance be switched off after use at night and the
simple act of switching on in the morning will bring in the station.

SWITCHED AUTOMATIC FREQUENCY
CONTROL
This will not normally be used in the U.K. It is fitted to meet the
somewhat variable reception and transmission conditions in America,
and not, as is sometimes the case, to cover drift in an unstable circuit.

CATHODE FOLLOWER OUTPUT

This increases the permissible length of lead from tuner to amplifier

enabling them to be sited at 2 convenient distance apart whilst maintain--

ing the quality of the signal.

ARMSTRONG WIRELESS & TELEVISION CO. LTD., WARLTERS RD., LONDON, N.7.
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% Full Band Il Coverage (88-108 Mc/s) v Adjustable
Output Matching Control ¢ High Overall Gain
% Completely silent background <k Price: £22.1.0

our local

Post this coupon for full descriptive literature or call at
demon-

High Fidelity dealer or at our Holloway showrooms for fi
stration. (BLOCK CAPITALS PLEASE)

ADDRESS
.. WWA

Telephone:
North 3213

lonnoissenr

3 SPEED MOTOR

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 12in. turntable is lathe turned in non-ferrous metal.

A sound, precision engineering job, the Connoisseur motor

provides the foundation for perfect reproduction.
Price £20, plus P. Tax £8/11/-.

A. R. SUGDEN & CO.

Phone: Brighouse 2397.

WELL GREEN LANE, BRIGHOUSE, YORKSHIRE.

OVERSEAS AGENTS:

SOUTH AFRICA: W. L. Proctor (Pty.) Ltd., 63, Strand Street, Cape
Town. U.S.A.: Ercona Corporation, 551 Fifth Street, New York, 17, N.Y.
CANADA: The Astral Electric Co. Ltd., 44, Danforth Road,
Toronto 13, Ontario. NEW ZEALAND:.TumbuH & jones Lid,,
Head Office, 12/14, Courtenay Place, Wellington. HONG KONG:
The Radio People Ltd., 31, Nathan Road, Hong Kong.

The
main spindle, which is precision ground and lapped to mirror
finish, runs in phosphor bronze bearings.

Matching Connoisseur Pick-up
Mark I with a frequency range
from 20-20,000 cycles:

Pick-up complete with 1 head
fitted with Diamond armature
£8/19/- plus P. Tax £3/16/6.

(ENGINEERS) LTD.

Grams: Connoiseur, Brighouse,

MAIN DISTRIBUTORS:

AUSTRALIA: British Merchandising Pty. Ltd., 183, Pitt Street,
Sydney, and J. H. Magrath (Pty.) Ltd., 208, Little Lonsdale Street
Melbourne. EAST AFRICA: International Aeradio (East Africa) Ltd.,
P.0O. Box 3133, Nairobi. MALAYA: Eastland Trading Co., 1, Prince
Street, Singapore.
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The World’s Finest HI-Fi

M‘l
i

=
B3 (12 READ combines high
sensitivity with low mass

= BJ PLUG-IN SHELL is the
ririd { ith

% ::h'ad?vee cﬁ:e:ra‘:ld

g finger-lift control

%

E  BJ ADAPTOR =

% couples all ACOS =

= heads to the B} ARM 5

-
-
n
(=]
=3
=
=
m
=

mﬁ!
‘ m@%

WEIGHT UNIT

gives speedand _
aceuracy in
weight e
control ==

T

PICK UP ASSEMBLIES.

Jf =gy

"CONSTRUCTORS STILL SAY
[1IT’S THE BEST!!

THE
SUPEREX ¢ 55”
BATTERY PORTABLE

— FOUR VALVE SUPERHET
— LONG, MEDIUM WAVES
— ELLIPTICAL SPEAKER
— B7G VALVES

— CABINET SIZE
103" x 84" x 43"

SEND 1/6d. for
CONSTRUCTION BOOK

BUILDING COST

£7.15.0

PLUS 4/- CARRIAGE
Send for free Catalogue

SUPERIOR RADIO SUPPLIES
37 HILLSIDE, STONEBRIDGE, N.W.I0

TEST YOUR TRACKING!

INTRODUCING THE FIRST
ALIGNMENT PROTRACTOR
IN PLASTIC IVORINE FOR MEASURING THE TRACKING ACCURACY OF ALL

Send P.O. for 7% to-day!
ARMS OVERCOME TRACKING ERROR

B} Arms and B) Reproducers are available at your Local Dealsr.

BURNE.JONES SUNNINGDALE ROAD CHEAM

| 00

PHONE: ELGAR 3644
m—: = —

Products

BJ REPRODUCER
the ultimate 2 or 3 speaker
design for all 10 inch, 8
= inch and tweeter units

For full d:tails write to :-

SURREY ENGLAND

THE WORLD'S GREATEST BOOKSHOP

* % FOR BOOKS % %

FOR ALL YOUR
Technical Books

Foyles have departments for Gramophone Records,
Stationery, Handicraft Tools and Materials, Music,
Magazine Subscriptions, Lending Library.

119-125 CHARING CROSS ROAD, LONDON, W.C.2
Gerrard 5660 (20 linesyJe Open 9-6 (Thurs. 9-7)
Nearest Station: Tottenham Court Road =

?lllmlI1[IIIIIIIIIIIHIIIIII[IIIIIH!III]H[IIIIHIIIIIIIIIIIIIIIIIIIIHIIUIU]IIIIIIIIIIIIIIII!IIIIHIHIII[IIIIIIIIIIIIIIIIIIIllllllIlIIIIlIl]IliIIlIIlIllIIIHIlI]l]lITﬁ

PARKER’S SHEET METAL FOLDING
HEAVY VICE MODELS

MACHINES.

No. 1 (illustrated). Capacity. 18 ¢ . model, weight B56lb., £6/5/=

mild steel x 3ft. wide. g Carr. 10/-. 2ft. model, weight
2 22lb.,  65/-. 18in.  meodel;

No. 2. Capacity 18 gauge
mild steel x 2it. wide.
No. 3. Capacity. 18 gauge
mild steelx 18in. wide.
End {olding attach-
Radio

e f'
Machines guaranteed Send for details

A B PA“KE WHEATCROFT WORKS, WELLINGTON
- .

STREET, BATLEY, YORKS. Tel.: Batley 426
M, ter Office and 8 2 Sussex Street, off Norfolk Btreet, Manchester,

weight 18lb., §5/-, carr. on
small models 4/-. [i with
attachments 5/6.
Attachment angle
for 3ft. 3/6 per it.
8mal! models 2/
wer foot.

menta  for
chassis, Tray
or Box
making, are
supplied if
required.
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C lT l'l‘ D The High Fidelity
: ' & Specialists
With Cabinets. & GUARANTEED
R.D. Junior Corner Horn as illus.... £18 17 6 Wharfedale 10in.Bronze
Side Panels ...................c.oee. extra €3 10 0 ::::Jnct::?:ev[valnu: VENZ €15 0 0
Recommended Speaker Units: 8in. Sand Filled Corner
Lowther P.M.6 ...................... o £1B 1B 0 L, (TG Crleints LY O
Wharfedale Super BJAL ........... €6 611 N et sy, fortable
Grampion [2in. Bass Reflex, heawly Woofer ....c..ovvniennnn £5 0 0
constructed in dark walnut 10 0 W.B. Console Reflex
Goodmans Sherwood Bass Reﬂex, with 1012 speaker unit £12 0 0
beautifully finished mahogany
veneered cabinet with Axiom 150 TaRn::i;to'!l";n QRI:;IE::
Mark Il unit .ovvinvevereieeeieennns £30 14 9 cabinet, poor finish ...... £14 0 0
Pye 12 Watt Contemporary .
medium walnut veneered ............ £31 10 0 Pag;;:‘lsngr;c marzg:t::::
Wharfedale Free Standing 3 INE Lot iiins £10 0 0
Speaker system in dark walnut £39 10 0 Wharfedale Corner Re-
Nodyk 8in. Phase Invertor Speaker flex, with Twin 10in.
cabinet .........ooiciiiiiiiiiiiaan, £5 17 (V1] 23 =@ 0c0000catu00000 £17 10 0
Speaker Units extra ............ from £3 0 0 G?/?/:Tfansl 12in.  with
Pamphonic Victor Twin Reflex ... £36 15 0 DA R A
Tannoy York with dual concentric . ner 3 speaker system... £33 0 0
15in. Unit s £71 8 0 4 Speaker system with
2 G.E.C. units for bass,
I U R s ECIA T g Wharfedale Super 8 for
PART EXCHANGE s o P LI Y- middle and Kelly Ribbon
as Tweeter. Complete
EASY TERMS ARRANGED in two cabinets veneered
* in light figured walnut €45 0 0
93-94 FLEET STREET, LONDON, E.C.4 Phone: FLEet St. 9391/2

SYNTHETIC RESIN BONDED LAMINATE

brings you
MATERIAL SOLUTIONS

lo your

CURRENT PROBLEMS

. because the range of PIRTOID Paper and
Fabric base laminates affords all the machining
qualities needed with consistent uniform
dielectric and mechanised strength. Read this
booklet, sent gladly on request.

H. CLARKE & <CO. (MANCHESTER) LTD.

ATLAS WORKS, PATRICROFT,
Tel. No.

MANCHESTER
ECCLES 5301-2-3-4-5

dmCK4
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THE IDERL 222625

"HIGH VOLTAGE TEST SET

CUBICLE

Strongly constructed portable steel X

case with liffing handles, adeqnately
ventilated, finished in atiractive grey
** bammer » finish enamel.
DIMENSIONS

Height 17%in. by length 20in. by
width 123in.

WEIGHT 341

CONTROL

Continuous and smoothly variable
from zero to 2,500 volts by means of
continuously variable regulating trans-
former.

The test voltage is applied smoothly
without high =ztress from voltage

! FOR EVERY
TEST
LABORATORY

PROTECTION

A miniature magnet circuit breaker
in the primary circuit and donble pala
on-off switch with double pole maiuns
Inses provide perfect protection.
VOLTMETER

A bigh-grade instrument counected
in the primary circnit but sealed to
read outpont voltage.

surges.

§ OAVENSE™

PARTRIDGE WILSON & C€O., LTD., Davenset Elect. Wks., Leicester

2.5 KV at 500 VA
INSULATION TEST SET

Price £40.8.6
Complete with test prods.

(e e = e - s m— .- = - = — e m o =
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-~ ARMY SIGNALLING LAMPS—

12 volt, in metal con-
tainer with carrying
strap. Contents: 3 spare
bulbs, operator’s lamp
and spare bulbs, morse
key, plugs and 3 coloured
screens (red, green,
amber).

12/6 p. & P. 28

Contents: two 9D2 valves,
3-1 intervalve transformer,
one mu-metal multi-ratio
transformer, etc.

10/-P. & P. 2-

POWER FACTOR CONDENSERS

160 ¢F 290 V.r.m.s. 50 cycles.

Fitted with discharge resis-
tance. In manufacturer’s cases.

2 P.&P. 5.

U.S.A. DYNAMOTORS. TYPE 53A. 24 VOLTS INPUT.
220 VOLTS D.C. OUTPUT. £I P.&P2/6.

A. PRESTON & SONS

186 Sussex Way, London, N.19. ehone: ARGhway 5951

A. C. SOLENOID TYPE SBM

GREATLY INCREASED
ERFORMANC

Continuous 3% lbs. at 1"
Instantaneous to 16 lbs.

Same Dimensions as Type SB
Smaller Sizes Available

Greatly increased discounts for
quantities
Also Transformers to
7KVA 3 Phase

R. A. WEBBEB LTD.

18 FOREST ROAD, KINGSWOOD, BRISTOL. PHONE 74065

POLYTHENE-

| PROTECTIVE CAPS & PLUGS

FOR
INTERNAL & EXTERNAL
THREADS

OR
SPECIAL MOULDINGS

AMPLEX APPLIANCES (KENT) LTD.

19 DARTMOUTH ROAD, HAYES, BROMLEY, KENT
(RAVensbourne 5531)
All export enquiries to
ANGLO NETHERLAND TECHNICAL EXCHANGE LTD.
3, TOWER HILL, LONDON, E.C.3.

STANDARD

SHEETS

SALES OFFICE:-

ALRECO METAL CORPORATION LTD.

(A.LD. APEROVED)
STOCKISTS OF ALL NON-FERROUS METALS FOR
THE RADIO, TELEVISION & ELECTRONIC TRADES

STRIPS * RODS
ANY QUANTITY SUPPLIED

—TUBES for TV AERIALS-

EXHIBITION GROUNDS, WEMBLEY, MIDDLESEX

Telephone:- WEMBLEY 8844 (10 lines)

SECTIONS
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subminiature

triode electrometers
XE2 and XE3

These double-ended subminiature triodes have been
designed and processed specifically for those applications
—such as pH meters, pyrometers, radiation meters,
etc.—where maximum grid/cathode resistance and
minimum grid current are required.

The low microphony of these robust valves, coupled
with small size and very low filament current, make
them particularly applicable to small portable apparatus.

RATINGS XE2 XE?
Filament voltage........................... 1.25V 1.25V
Filament current.......... 15 mA 15 mA
Maximum anode voltage ............... 9V 7.5V
Leakage resistance (grid to all other
electrodes) ............................. 10%5Q) approx.
- Weight ..................................... 4grams 4 grams
For full details of the XE2 and XE3 write for the latest data sheets. VA
al | Stonefield Way - South Ruislip . Middlesex *wEscemnc
VALVE
ishi =
E2 Ruislip 3366 _

. . . a mew battery-operated constant speed miniature meotor

The

Saan-Hnces

Manufacturers are invited to write or tele-
phone for full information on this governor
controlled constant speed motor.  Only
slightly larger than a match-box, the Staar-
Kinder Motor presents a noiseless power
unit of extremely low current consumption.

The standard unir is for 6v. operation,
but the motor can be supplied for
usage at other voltages up to 12v.

The Staar-Kinder Motor is available only to
manufacturers.

Séaar FElectromies Litd.,

Ormond House, 26 - 27, Boswell Street, London, W.C.|

Telephone: CHA 8953-4-5-6 Telegrams: Asterisk, London
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NEW
WITH

K

PREMIER

or equivalent

A COMPLETELY

STAR FEATURE FROM
THE FIRM WITH 45
YEARS OF EXPERIENCE
IN THE SUPPLY OF DE- -
SIGNS FOR THE HOME
CONSTRUCTOR.

Battaries exira.
HT10/- (Type B126}

LT 1/6d. (Type AD
35) or equivalent

BUILT FOR

WIRELESS WORLD

THE

DESIGN
THE ALL

PORTABLE

Size only 8in. x 8in. x 4iin.

Weight ,including batteries, 5§ Ib.

4 valves of the economy type.

Medium and longwave superhet circuit.

High Q frame aerials.

High sensitivity on both wavebands

Prealigned IF transformers.

Sin. speaker of the latest type.

Automatic onjoff switch operated by

lid.

Designed in our own laboratory.

Backed by an up-to-date Technical

Information Dept.

% Components available
desired.

% Simple to construct,
soldering methods.

Y Mains unit will be available later.

Y Instruction book 1/6.

£7.7.0

*
t
*
*
*
*
*
*
*

*

separately if

using normal

MAY RE plus 3/-

post & pkg.

AuGUST, 1957

————— YOU'LL DO BETTER WITH PREMIER

THE PREMIER

TAPE RECORDER
£5 DEPOSIT

& 8 MONTHLY

FAYMENTS OF
£4.18.6 or CASH PRICE
£40 nlus 21/- pkg. & carr.

H.P. Terms : Deposit £20 and [2 monthly pay-
ments of £1.17.1.

% Case finished in Brown and Antique Fawn.
Size 15in. x 124in. x 73in., with the very latest type
continental gilt fittings. For A.C. mains 200-250
volts 50 cycles.

PORTABLE TAPE RECORDER CABINETS

All Rexine Covered

Tape Deck Amplifier 'ypo Price
Lane Mk. VI Premijer i. VI £419 6
Lane Mk. VI Premier de Luxe £419 6
Truvox Mk. IIT Truvox G T.D.3 4

Plus Postage and Packing 5/-

SAFETY FIRST!

BUILD THESE PREMIER TELEVISORS WHICH

GIVE COMPLETE SAFETY TO

CONSOLE CABINETS with fuli length doors for

17in. tubes PRICE £14/14/-. H.P. Terms:
previously advertised, still available at £12/12/-,
Deposit £6/6/- and 8 monthly payments of 18/3.

On above cabinets add 21/- for pkg. and

PREMIER RADIO CO. (Dept. W8) 207 EDGWARE RD., LONDON, W.2.

A S ST S e e =gt

Deposit £7/7/6 and
9 monthly payments of 18/6. CONSOLE CABINETS. Half door,

THE CONSTRUCTOR

14in., l16in. and

H.P. Terms

These Televisors use a double wound mains transformer
which gives you complete safety from contact with the
mains supply when handling the chassis or controls

% B B.C. & I.T.A. DESIGN No. 1 with NEW TURRET TUNER
MAY BE BUILT FOR £33-7-11

% B.B.C. (ALL CHANNELS) DESIGN No. 2
MAY BE BUILT FOR £27-9-4

PLUS COST
OF C.R.T

PLUS COST
OF C.RT

BUILD IN 5 EASY STAGES. FULL CONSTRUCTION DETAILS

AVAILABLE.
BOTH DESIGNS.

carr

INSTRUCTION BOOK 3/6 POST FREE

INCLUDES

Tel. : AMBassador 4033 & PADdington 3271
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CABINETS — PORTABLE

MODEL PC/2
Grey Lizard Rexine covered 4
Overall dimensions 15in. X 15in. X 6in. Clearance under |
lid when closed 3in.
MODEL PC/2 DE LUXE
Two colours, wine and grey, with cutout ior speaker and
amplifier e 55/6
Dimensions ag above.
MODEL PC/3
Grey Lizard Rexine covered 69/6
Overall dimensiona 16§in. x 14}in. x 10fin. Clearance
under lid when closed 63in.
MODEL PC/3 DE LUXE
As above but with cutouts for Speaker and Amplifier 79/6
Dimensions as above.
THE ABOVE CABINETS ARE COMPLETE WITH CARRY-
ING HANDLE FASTENERS AND PANEL.
Packing and Postage 3/- each.

b |

Junction Transistors 10/- each
Equivalent of the OC70 Type

A RANGE OF BAND 3 AND F.M.

AERIALS IS NOW AVAILABLE

... {9 per yard

Air spaced co-axial wire

CONTIKENTAL STYLE CABINET

Dark Piano fini-
shed with gold and
black styling,
overall size 39in.
long, 32§in. high,
16in. deep.
sliding
concealing on
the left a black
panel 18kin. X
20%in. finished in
medium mahog-

any, and on the
right a detachable board 124in. X 18}in. and a
shelf which may be used for record storage.
Cash Price 18 gns., plus 25/- pkg. and carr.
H.P. Terms: Deposit 9 gns., 12 monthly pay-
ments of 17/6. Credit Terms: Deposit £2/18/-,.
and 8 monthly payments £2/4/11.

The new Spencer West Band Three con- |
verter is now available at £6/5/- plus pkg. and
post 3/-.

Spencer West Pattern Unit 25/- plus 1/-
pkg. and post. For' elimination of B.B.C.
interference or LT.A.

Latest Collaro Record Changer 4 speed
RC456 £10/19/6, plus pkg. and carr. 7/6.

Credit terms: Deposit £1/19/6, 8 monthly
payments £1/6/3.
PREMIER
BUREAU
DE LUXE

A superb cabinet in
finely figured walnut
veneer, Interiorlight
sycamore, with rex-
ine matching lining
Overall dimensions:
33in. high, 34in.
fong, 174in. deep.
Uncut control panel
on right hand side approximately 16in.x10}in., uncut base-
board on left hand side 15%in. long, 134in. deep. Two full
size felt-lined storage cupboards in the lower part of the

cabinet.
Cash price 16} gns. H.P. Terms, deposit £8/13/6 and 12
monthly payments of 16/1.

Credit Terms, deposit £2/3/10 and 8 monthly payments of
£2/2/10. Packing and Carriage 25/- extra.

B.S.R. T.U.8 3-speed
Record Player £4/12/6
plus 2/6 post and pack-
ing.

P.U. complete
arm 36/-.

with

We carry a comprehensive stock of com-
ponents by all leading

SEND 2{d. STAMP FOR OUR
NEW 1957 CATALOGUE

manufacturers. |

| Suitable speaker 7 x 4in.
; 121/10.
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PREMIER RADIO COMPANY
LATEST B.S.R. MONARGCH THE JASON ‘“ ARGONAUT”

4-SPEED AUTOCHANGER

Designed to play
12in., 10in. and
7in. Records inter-
mixed in any order
at 16, 33}, 45 or
78 r.p.m. Capacity

MW/FM DESIGN
* All Prémier components are designed & approved

ALL components to build the complete
Receiver, including output stage, may be
purchased for £15/5/-, or all components less
output stage but including Power Supply,
for £13/19/6, plus packing and postage 3/6 on
each.

0 Records. New
reversible Dua!
8tylus Crystal Piek-
up, for use on
100/250 v.

A.C. mains, £9/15

50 cyele

T.S.L./Lorenz.

plus packing and LP 312-2 Speaker 8ystem £1419 6
postage 5/-. Deposit 25/- and 8 mounthly payments of 25/- LPH 65 Treble 8peaket ..... £1 19
LP 215 Concert Speaker 8in. £6 17 10
Concert Soundcorner ....... £1316 3

Send for illustrated catalogue on above.

IT WILL PAY YOU TO VISIT OUR
NEW RHI-FI DEMONSTRATION ROOM

‘4 WATT AMPLIFIER
MAY BE £4 . 10 . 0 Plus 2/6 | *

BUILT FOR Pkg. & Postage |

Instruction Book 1/- post free.
A steel case is now available, complete with
engraved panel, for 15/6 extra. The amplifier

may be supplied complete for £5/5/- plus
pkg. and post 3/6, or fitted in case at £6 plus
pkg. and post 3/6. Engraved panel 3/6. Post |
Free.

THE NEW
TSL FM TUNER
HIGH STABILITY MODEL

6 Valves including Magic Eye and Power Supply
using the latest type Gorler permeability Unit
complete with first audio stage and preset output
volume control. Maximum radiation less than
10 microvolts per metre. Sensitivity better than
.5 microvolts. Cash price £17/10/- (inclusive)
or on H.P. terms, deposit £8/15/« and 9 monthly
pavments of £1/18. Credit terms, deposit
£2/3/9 and 8 monthly payments of £2/3/4.
Postage and packing 5/- extra.

€256

DEPOSIT

and 8 payments of
£2.12.8, packing &
carriage (ree.

Two wave bands, medium 203-550m and long

1500m pre-tuned, overall dimensions 84" x 8" x 247, I . B
| fixing brackets and full instructions included. A Why
New Model of Advanced Tech- £21 10 6
nical Design. CASH PRICE L] = not
‘ make
the
best !

.
N

'}i\‘-‘%i ~ MULLARD
AMPLIFIER KIT

NOW SUPPLIED WITH ULTRALINEAR
’ OUTPUT TRANSFORMER.

All the components for model 510, PLUS pre-
amplifier, on one chassis (total six valves),
chassis gold hammer finished. May be pur-
chased 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.

BUY SURPLUS OR RE-CON-

WHY DITIONED TUBES WHEN
THESE FULLY GUARANTEED WIDE
ANGLE TUBES ARE AVAILABLE?
THE LATEST TYPE 17" RECTANGULAR
TUBE MW43/64 BY TELEFUNKEN AT
£17 (INC. TAX) POST AND PACKING
21/- EXTRA.

i)

2-BAND TRF REGEIVER MAY
BE BUILT FOR £5.15.0

plus pkg. & post 3/=

3 BAND SUPERHET

REGEIVER
MAY BE £7 1 9 6 Plus 3/-
BUILT FOR L] L] Pkg. & Postage

These two receivers use the latest type circuitry
and are fitted into attractive cabinets 12in. x
63in. X 5}in. in either walnut or ivory bakelite
or wood. Individual instruction books 1/-

Sachipost free._ o ——
COMPACT GRAM
AMPLIFIER

Complete ready to connect
to any type of Pick-up and
Speaker (3 ohms) A.C.
Mains 200/250volts.
Volume and tone
control fitted with
knobs. Overall size
7%in. long x 3}in.
3 wide X 2}in. high.
£2:19:6

Plus paeking and postage
2/6.

TUNING CONDENSERS (Miniature type)
2.gang .0005 mid. 5/..

METER RECTIFIERS
Miniature type with leads 1-5 mA. 5/-, post paid.

WEYMOUTH MINIATURE
COIL PACK

Covering Med./Long/Short Wave Bands.
Cored Coils. Dimens.: Ht. 13in., length 3}in.
width 27in. Price 20/6.

Iron

TERMS OF BUSINESS:
Cash with order or €.0.D. over £1. Please add 1j- for Post
Orders under 10/-. 1/6 under 40/-. Unless otherwise stated

=207 EDGWARE RD., LONDON, W.2

Tel : AMBassador 4033
a and PADdington 3271
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on

The Remote Control Unit and panel (not illustrated) enables
sendfreceive switching, ch ! sel and modulating
-acilities to be provided on one pair of telephone lines. If C.W. or
M.C.W. operation is desired an additional pair of wires enables

the transmitter to be keyed and the receiver B.F.O. to be varied.

The new Pye 60-watt H.F. station uses the most modern
valves and components available and includes facilities
for the instantaneous selection of up to four channels
either locally or remotely 15 to 20 miles from the station.
The frequency selection is by push-button, enabling
unskilled operators to change frequency. The fre-

Mc/s in four bands and the four channels can be

spaced as desired. If necessary all channels can be

accommodated in one band.

To enable matching to a variety of aerials a wideband

transformer in a weatherproof case can be provided.
This converts the 75 ohms unbalanced input/output
impedance of the station to 600 ohms balanced. The

quency range of the equipment is from 1.6 to 14 ﬁ use of this transformer in conjunction with a 75 chm

. a

impedance greatly simplifies aerial feeder wiring.

Telecommunications

CAMBRIDGE 3 ENGLAND
Pye Telecommunications distributors in @ 91 countries ensure trouble-free service

PYE TELECOMMUNICATIONS LIMITED « CAMBRIDGE + ENGLAND

Phone: Teversham 3131

Cables: Pyetelecom Cambridge
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Transistor

It is well known that satisfactory transistor perform-
ance can only be obtained by restricting the variation
of collector current with temperature. Under the worst
conditions of operation, stabilisation of the working
point is also essential to prevent thermal runaway.
The most widely used method of d.c. stabilisation con-
sists in deriving the base bias from a potential divider
connected across the base in
conjunction with an emitter
resistor. One possible refine-

WIRELESS WORLD

Base fo- Emltter Voltage Compensation

AUGUST, 1957

]

the entire temperature range.
For exact compensation, the voltage across Re should
have an equal and opposite coefficient to Vi!_—s, that
is, the voltage across Re should increase by 2-5mV/C.
Pure metals such as copper and nickel have tempera-
ture coefficients of about +0-004/°C. If the value of Re
is chosen to give a voltage drop of about 630mV, this
voltage drop will increase by
about 630 x0:004 = 2-5mV/°C
as required.

ment is to give the emitter
resistor a positive tempera-
ture coefficient. This method
is of particular importance
in circuits using power tran-
sistors, suchasthe OC16,with
low impedance bias supplies.

Temperature Dependence
of Base-to-Emitter Voltage

The increase in collector
current with temperature
arises in part from the
temperature dependence of
the base to emitter voltage.
Under certain conditions,
and particularly with power
transistors, this increase
may become more important

Vee If the drop is higher, or if in
fact Vel decreases by less
than 2-5mV/°C, the circuit
will be overcompensated.
However, overcompensation
is not a disadvantage as it
helps to stabilise against the
collector current changes
produced by the temperature
dependence of the collector
leakage current.

Advantages

In general, an emitter resist-
orhaving a positive tempera-
ture coefficient reduces vari-
ations in collector current
butdoesnot directly improve
the stability of the circuit

than that produced by the
temperature dependence of
thecollectorleakagecurrent.
Referring to the figure, the
base to emittervoltage which
can be measured on an actual transistor exists between
b and e, and itself depends on the internal base resis-
tance, Im', and the voltage between b! and e. This
latter voltage, Viu'—e, changes with temperature at a
rate which is theoretically the same for all transistors,
and is equal to —2-5mV/°C. The minus sign indicates
that Vp'—e decreases with temperature.

Emitter Resistors of Pure Metal

The change of Vi!—e with temperature can be compen-
sated. by using temperature sensitive elements in the
circuit. Thermistors having a negative temperature
coefficient can be used in the bias circuit, but as their
temperature coefficient varies with temperature, it is
not possible to obtain exact compensation.

On the other hand, if the emitter resistor is wound from
wire made of some pure metal, such as copper or nickel,
it will have a positive temperature coefficient and
compensation for changes in Vp!—¢ can be obtained over

It is regretted that the circuit shown in Fig. 2 on this
page of the July issue was incorrect. The electrolytic
capacitor C should be omitted. There should be a
single load resistance Z as shown in Fig. | and the
top of the resistor R1' should be connected to the
collector of Trl (point X).

with respect to thermal
runaway, because the emit-
terresistorreacts to changes
in ambient temperature, not
junction temperature.
Signal handling capacity is reduced to a smaller extent
by any rise in ambient temperature.

The collector disgipation does not rise so much with
temperature. It is therefore possible to increase the
dissipation by 10 or 15%, or to permit a higher ambient
temperature, with any given heat sink: under these
conditions the runaway stability remains unaltered.
Alternatively, a somewhat smaller heat sink suffices:
the runaway stability then detériorates somewhat and
better circuit stabilisation is required.

Mounting the positive temperature coeflicient resistor
on the heat sink makes only a negligible improvement
to the runaway stability and may actually be inadvis-
able because of the heat dissipated in the emitter
resistor itself. It would, however, reduce the current

changes which occur when first switching on.

Heat Sinks

Transistors with higher dissipation ratings, such as the
OCT2 and OC18, have to be fitted with some sort of metal
cooling fin or mounting plate which serves to conduct
away, and radiate away, heat generated in the tran-
sistor itself.

Although these heat sinks operate on such a simple
principle, it becomes necessary at the power rating of
the OC16 to specify the dimensions, material, and the
gauge and finish of the metal plate rather exactly.
Usually the chassis can be designed to be the heat sink,
but, if the chassis gets hot because of the presence of
valves or other heat generating components, a separate
sub-chassis may be necessary.

IMullardI T.8.D. DATA and PUBLICATIONS SECTION, MULLARD LTD, MULLARD HOUSE, TORRINGTON PLACE, LONDON, W.C.1
MVM.380
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| Use

'BRIMAR

Teletubes

Radio Valves

T —— T =% -

Components

: ®
METAL RECTIFIERS
i @

' BRIMISTOR
CURRENT SURGE

Srandord Telephorres and Cables Limired FOOTSCRAY, SIDCUP, KENT. Footscray 3333
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‘1 love the
slow spin’

‘1 like
‘em fast’

With Acos turnover cartridges Series 65 you are always on a good
wicket. The output* and performance of Type 65-3 will knock you for six. And Type 65-1
is definitely in the county class: hi-fi, hi-g, wide range, yet very acceptable output*.
Both with x500 tested styli, in slip-in fittings. Either giving you a record partnership

equally brilliant with fast or slow. play.

* Qutputs—Type 65-1: 0.15V; Type 65-3: 1.0V, at 1 cm/sec velocity, 1000 c/s.

ARE DOING THINGS IN STYLI

TEST RECORD The new Acos 45 r.p.m. Test Record

as demonstrated at the Audio Fair NAME! s Sosymogenss (w5509 . ... SSsver—
is now available to bona-fide dealers, technicians and hi-fi TECHNICAL INTEREST oo oo
enthusiasts direct from Cosmocord Ltd. Please send remittance
for 17/6 with coupon. ADDRESS v evmmece e it et e ettt ey ee et aenes s e s ke et am ene ettt enaen

COSMOCORD LTD., WALTHAM CROS3. HERTS, Tel.: Waltham Cross 5206 T o e e oo o0 R 0 oo SRR on o T T e
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“BELLING-LEE”

A CASE FOR THE INDOOR
AERIAL

As far as we know, the first
indoor television aerial ever in-
vented, manufactured and sold,
was the ““ Doorod.” Even within
the firm, the inventor had great
difficulty in persuading the Direc-
tors and the Technical Manager
to market his idea, because at
that time it was known that to
use an indoor aerial was bad
technical practice. There were too
many variables, beyond the con-
trol of the user. Hidden metal
objects built into the wall such
as girders, conduits, water pipes,
etc., and in the case of semi-
detached properties, portable metal-
lic objects such as standard lamps,
pianos, etc., just at the other
side of a parting wall, which, to a
radio signal, might as well not be
there.

Individuals at the B.B.C. and
the Post Office blamed us for
setting a bad example, but, as we
saw it, in the case of a difficult
landlord, and a fairly strong signal,
it was a case of an indoor aerial or
no television.

The outcome is well known,
‘“ Belling-Lee ” have sold nearly
a million ¢ Doorods,” and com-
petitors must have sold an ad-
ditional number amounting to
many tens of thousands.

There is little doubt that if it
were possible to erect a well-
situated outdoor aerial, still better
results would be- obtained in
practically every case. But only
too often there are already four
multi-element aerials on the only
available chimney.

In the meantime receiver manu-
facturers have improved the sen-

A keyhole slot
enables the
“ Golden V*»
to be hung on
wall or picture-
rail. Elements
are extendible,
and can be
moved in any

direction.

NOTES

sitivity and automatic gain control
of their sets, and the B.B.C. have
increased the power of their
transmitters.

Not to be outdone, 1.T.A. are
using very high power to over-
come the propagational difficul-
ties associated with the higher
frequencies and so in a great
many cases it is found that less
sensitive aerials are required.

Many American viewers have
several transmitters close to their
homes and with high sensitivity
receivers and high A.G.C. they
have, for some time, had a choice
of entertainment on much less
efficient aerials than we have
needed here.

Today, however, in this country,
with increased transmitter powers,
improved receiver sensitivity and
better automatic gain control it can,
in our opinion, now be regarded
as reasonable technical practice
to introduce a broad band aerial
into the same room as the receiver,
if signal strength is realistically
high, interference levels low, and
receivers reasonably modern.

The outcome is the ‘“ Golden
V?*” for bands I, IT and III.
True, all is not gold that glitters,
but the telescopic elements are
genuine gold plated—and look it.
Standing up from their highly
polished black base and gilt bezel,
overall appearance is one of quality.
There is nothing cheap about it,
although it is very good value for
two guineas.

The ““ Golden V ” is designed
to stand on top of the receiver,
which it cannot damage, because
ot its non-scratch, non-slip base,
or on the corner of a nearby
mantleshelf or table, or to hang
on the wall.

““ Wireless World ” readers will
appreciate that it would be un-
reasonable to expect such an
aerial to give optimum results
just by setting it up anywhere,
anyhow. It should be moved
about, and the angles and length
of the elements should be adjusted
until the best possible picture is
obtained. If the signal is strong
enough and the location relatively
free of interference, there should
be a combination of element
lengths and angles and position
to provide a reasonable reception
from both B.B.C. and I.T.A.

Advertisement of
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"BELLING-LEE"

O\D&y

13 Channel Aerial Broad Band

Increased transmitter power and

better receiver sensitivity have
widened the range of the indoor
aerial. This has led us to produce
this ““in the room > aerial for
use on any channel in normal
service areas where there is a
strong signal. The ““ Golden V”
is attractively styled in black and
gold and is designed to stand on
the set or hang on the wall. It
has telescopic elements and a non-
scratch rubber base.

List No. TH/1-13. 42/-.

BELLING ¢ LEE LTD

IGREAT CAMBRIDGE RD. ENFIELD. MIDDX.. ENGLAND
Teleph

BELLING & LEE LTD.
Great Cambridge Rd., Enfield, Middx.
Written 24th June, 1957

: Enfield 3322 Telegrams: Radiobel, Enfield
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The E.M.l. Factories at
Hayes, England.

The only Home Study College

operated by a world-wide

manufacturing organisation

EMI

INSTITUTES

WiRELESS WORLD AucgusTt, 1957

Industry and Commerce offer their best posts to those with the qualifications—appoint-
ments that will bring personal satisfaction, good money, status and security. As part ofa
modern industrial organisation, we have skilled knowledge of what is required and the best
means of training personnel for its present day and future requirements. We specialise also
in teaching for hobbies, new interests or part-time occupations in any of the subjects llsted
below. Write to us to-day for further information. There is no obligation of any kind.

PERSONAL & INDIVIDUAL TRAINING IN—

Accountancy
Advertlsmg
Aeronautical Eng.
A.R.B. Licences
Art(Fashion, lllus.,
Humorous)
Automobile Eng.
Banking
Book-keeping

% Building

Business
Management
Carpentry
Chemistry
City & Guilds
Exams
Civil Service
Commercial
Subjects
Commercial Art
& Drawing

Customs Officer
Draughtsmanship
Economics
Electrical Eng.
Electrical
Installations
Electronics
Electronic
Draughtsmanship
Eng. Drawing
Export
Gen. Cert. of
Education
Heating &
Ventilation Eng.
High Speed Oil
Engines
Industrial Admin.
Jig & Tool Design
Journalism
Languages

Management
Maintenance Eng.
Mathematics
M.C.A. Licences
Mechanical Eng.
Metallurgy
Motor Eng.
Painting &
Decorating
Photography
P.M.G.Cert.
Police
Production Eng.
Production
Planning
Radar
Radio
Radio Amateurs
(C & G) Licence
Radio & Television
Servicing

Refrigeration
Sales Management
Sanitary Eng.
Salesmanship
Secretaryship
Shorthand & Typing
Short Story Writing
Short Wave Radio
Sound Recording
& Reproduction
Telecommuni-
cations
Television
Time & Motion
Study
Tracing
Welding
Workshop Practice
Works M’gement
and many others

Also courses for GENERAL CERTIFICATE OF EDUCATION, AM.I.H & V.E,, A.MS.E.,
A.M.Brit.I.LR.E., A.M.l.Mech.E., A.M.L.LE.D., A.M.L.M.I, A.F.R.Ae.S., AM.LP.E, A.M.LLA,,
A.C.C.A, A.C.LS, A.C.C.S5., A.C.W.A, City & Guilds Examinations, R.T.E.B. Serv. Cert,,
R.S.A, Certificates, ete.

Courses with PRACTICAL anpMErTr

in RADIO - TELEVISION - MECHANIGS

PHOTOGRAPHY, etc., etc.

COURSES FROM 15/- PER MONTH

POST THIS TODAY

: E.M.I. INSTITUTES, Dept. 127 K, London, W4. ||
| NAME.. AGE |
I {if under 21) l
| ADDRESS. e |
| |
l ....... I
1 I am |nterested in the followmg subject(s) wn:h/wnthout equipment | g 5ck caps |
I AUG. b7 (We shall not worry you with personal visits) ({271

~Part of "His Maoters Voice] Mavrconiphone, elc, etc.
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MARCONI
MILITARY AND CIVIL

airborne

DOPPLER
NAVIGATORS

CONTINUOUS AUTOMATIC POSITION
INDICATION WITHOUT GROUND-BASED
AIDS, ALL OVER THE WORLD

POSITION IN LATITUDE AND LONGITUDE
DISTANCE RUN AND DISTANCE TO GO e WIND  VELOCITY
ESTIMATED TIME OF ARRIVAL ¢ TRACK GUIDANCE

Write for details to:

AERONAUTICAL DIVISION
MARCONP'S WIRELESS TELEGRAPH COMPANY LIMITED, CHELMSFORD, ENGLAND.




4 Complete range of
TRANSISTORS

for radio and electronic applications
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TYPE APPLICATION CHARACTERISTICS
The welded metal-to-metal
Frequency Average cut-off frequency 8 Mc/s.
. 9 g Changer/
containers ensure hermetic sealing Oscillator
against moisture penetration
ISENL Average cut-off frequency 5§ Mc/s.
even under conditions of high Amplifier
humidity at elevated temperatures.
L.F. Stage. Average current gain 30,
q Noise factor * (common
A full range of Ediswan emitter) 6db.
istors is now available .
Transistors i L.F. Stage Average current gain 66.
. ) . Noise factor * (common
for immediate delivery. emitter) 6db.
* f=1000 ¢fs, source impedance=500Q
Ch S d dat Ve= -2V, Ic= -0.5mA.
teristic curves an ata
aracte 1 Output Stage Maximum collector dissipation {(abso-
1 i . 3 lute) 1xsmW at 35°C ambient,
will be supplied on application. Maximum junction temperature (abso-
lute) 70°C.
. . t The XCrot is also available Thermal resistance in free air 0.3°C/mW.
These are the Transistors referred to in the in matched pairs for push-pull Thermal resistance with appropriate
article * Portable transistor receivers output. heat sink 0,21°C/mW.
(Part IIY’ by S. W. Amos in the Fuly issue.

DISWAN
MAZDA
VALVE & CRT DIVISION

SIEMENS EDISON SWAN LIMITED 155 Charing Cross Road, London, W.C.2 and Branches
Telephone: GERrard 8660 An A.E.l. Company Telegrams: Sieswan, Cent, London
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Television
equipment

1 By
=
”Ew-—completely up-to-date methods of giving instruction ina

wide range of technical subjects specially designed and arranged for
self-study at home under the skilled guidance of our teaching staff.

”wexperimental outfits and lesson manuals are despatched on
enrolment and remain the student’s property. A tutor is allotted
to each student for personal and individual tuition throughout
the course.
In the case of radio and television, specially prepared components
are supplied which teach the basic electronic circuits (amplifiers,
oscillators, detectors, etc.) and lead, by easy stages, to the
complete design and servicing of modern commercial radio and
television receivers.
If you are studying for an examination, wanting a new hobby or
interest, commencing a career in industry or running your own
full-time or part-time business, these practical courses are ideal
and may be yours for moderate cost. Send off the coupon to-day
for a free Brochure giving full details.
There is no obligation whatsoever.

The only Home Study College
run by a World-wide

industrial organisation

EM.L
Factories at
Hayes.

WIRELESS WORLD

5 valve 3-waveband
superhet circuit

~Part of His Maasters Voice” Marconiphone, elc. etc.
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SUBJECTS
INCLUDE:-
RADIO - SHORT WAVE RADIO

TELEVISION - MECHANICS -

CHEMISTRY
PHOTOGRAPHY - ELECTRICITY - WOODWORK

ELECTRICAL WIRING - DRAUGHTSMANSHIP

ART, etc.

FOR

COURSES FROM I5/- mEE
PER M o NT H PROSPECTUS
'————_——————————I '
' E.M.L. INSTITUTES, Dept. 127x, London, W.4. =
Aje. I
(if under 21 BLOCK l
CAPS

PLEASE l
lam intereste;i“ in t“;\e following subject(s) with/without equipment =
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List Price
£20-0-0

T eT————y

MODEL 1044K

KIT VALVE VOLTMETER

A new Valve Voltmeter of equal value to the pro-
fessional engineer or amateur alike is now available
in Kit form.

Low in cost and providing, in addition to the several
DC, r.m.s. and peak-to-peak AC voltmeter ranges,
the facility for measuring resistance values over wide
limits, this compact instrument deserves well the
popularity it has already achieved.

The use of printed-circuit techniques has made

possible the inclusion of a circuit board which,
whilst forming the nucleus of the assembly, preverts
autornatically, any error in the layout of components
and thus assures the attainment of the design
specification.

The assembly of the instrument requires no skill
other than that needed to use a soldering iron and
each step in the construction is covered clearly in
the well illustrated Manual.

Write for descriptive brochures and prices of available Kit instruments to:

CO S SO R INSTRUMENTS LIMITED

The Instrument Company of the Cossor Group

COSSOR HOUSE

Telephone : CANonbury 1234 (33 lines)

HIGHBURY GROVE

Telegrams : Cossor, Norphone, London

LONDON, N.5

Cables : Cossor, London

AvuGusTt, 1957
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“The smallest
Measuring Oscilloscope”

”E w,’ The E.M.I. WM4 Oscilloscope is a light-
weight general purpose direct coupled instrument and
although of small dimensions extremely versatile. This
instrument incorporates many unique features including
an accurate and instantaneous voltage measuring system.
It is particularly suited for the testing and development
of all types of radio, television and electronic apparatus.

Lightweight

BRIEF SPECIFICATION
Y Amplifier (Single stage push-pull direct coupled)

Inputs: Direct or capacitance coupled (CR=o0.55)
Input Attenuator Ratios: 1:1, 10:1, SO:X
Input Impedance: 1:x 1, M.ohm shunted by 6o p.F.

10:1 8.4 M.ohm shunted by 30 p.F.
50:1 3.2 M.ohm shunted by 30 p.F.

Max. Sensitivity: s cm/V

Frequency Response: DC—3. Mc/s (—3 dB) min. gain.
DC—1.5 Mc/s (—3 dB) max. gain.

Gain Control Range: 20:1

Max. Allowable Input: +s500 V

Voltage Measurement Range: 0.2—soo V (D.C. or P/P)

Measurement Accuracy: £5%

X Amplifier (Single stage push-pull direct coupled)

Max. Sensitivity 2.4 cm{V

Frequency Response: 2 ¢/s—so00 Kc/s (—3 dB)

Input Impedance: 850 K.ohm shunted by 30 p.F.

Input: Capacitance coupled (CR=0.55)

Gain Control Range: 3:1

Mazx. Allowable Input: 15V P/P

PHYSICAL

Dimensions: 91" X 6% %X 104*

Weight: 15% lbs.

Construction: Aluminium alloy.

TYPE WM4 PRICE £55
E.M.l. ELECTRONICS LTD.

INSTRUMENT DIVISION - HAYES - MIDDLESEX - Tel. : SOUthall 2468 Ext. 1013 & 655

EEI04,
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Designed to bring out all your
player can give, whether it is
fitted with the usual type ampli-
fier or the finest high fidelity

(7 N\
cauipment obtsnable. l# eﬂYSTA‘-‘“‘

World Patent Pending

lone-engineeted fot the pelfeclioniSt by

Years of painstaking research have been devoted to perfecting th2
finest cartridge modern electronic experience and resources could
produce. The Ful-fi satisfies the man who automatically listens for

For the finest high fidelity equipment or the faults, it is the cartridge for the connoisseur—put it to the test!
:_;’;‘S"a'efﬁt i’:s‘;';f;i:'(i 3d.b.) up to 12,000 .p.s Designed to fit all standard pick-up arms, the Ful-fiis easily and instantan-
Output (at 1,000 c.p.s.) a¢ 1.2 cmjsec. .3 volts, eously removed from snap-fork housing for examination, cleaning

and replacement of styli. Turnover mechanism is exact and foolproof,
styling is modern, streamlined and refreshingly practical. The precision-
ground sapphire styli, can be quickly replaced when worn out.

Ful-fi cartridges are individually packed in polystyrene containers and
attractively cartoned.

3 \
For use with low gain amplifiers, as fitted in the F tt d t th M
vast range of small record players. ’ e 0 e

Has a fla¢ response (+ 3 d.b.) up to 7,000 c.p.s.

Output (at 1,000 ¢.p.s.) at 1.2 cm/sec. .9 volts. worldls Finest 4-speed Autochanger!

BIRMINGHAM SOUND REPRODUCERS LTD.,
MONARCH WORKS, OLD HILL, STAFFS.
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The above recorder uses a synchronous capstan motor and
for use on 12 volt car battery a 50 ¢/s -1 cycle 230 v., 120 w.
power supply unit is available.

T.R.G.10 MINIATURE AMPLIFIER AND VERSATILE
PRE-AMPLIFIER. A modern miniature amplifier, measuring
only 44 x 5in. over front panel and projecting 104in. to the
rear. Uses C core transformer material to obtain low exter-
nal magnetic field and has less than 0.1%, harmonic distor-
tion at 10 watts output. The amplifier response is level
I5 ¢/s. to 50,000 c/s. within 0.2 db. The 3-valve pre-amplifier
will operate direct from recorder heads with correction
networks for difficult tape speeds and switched inputs are
provided for radio, microphone and gram. with correction
for all recording characteristics.

“SUPER FIFTY WATT” AMPLIFIER. This heavy
duty amplifier is available for long life under arduous
conditions. The rormal life being 5,000 hours without
valve change.

FOUR CHANNEL ELECTRONIC MIXER

An Electronic Mixer for four 30-50€2 balanced line micro-
phones or special to order. Normal output 0.5 v.
on 20,000Q but | mW., 600Q balanced or unbalanced
is available as an alternative.

The 3.-CHANNEL MIXER and PEAK PROGRAMME
METER is similar to the above but is fitted with a meter
reading peak signals with | second decay time and cali-
brated in dbs_from zero level | mW., 6000 to + 12 and
—20 balanced or unbalanced output by means of switch.

WIRELESS WORLD 109

TAPE RECORDERS
and AMPLIFIERS

% 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 circumstances. A control is provided for bias adjustment
to compensate low mains or ageing valves.

% 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.

% The distortion of the recording amplifier under recording
conditions is too low to be accurately measured and is negli-
gible.

% A heavy mu-metal shielded microphone transformer is
built in for 15-30 ochms 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 0.5 megohm input is fully loaded by I8 millivolts and
is suitable for crystal P.U.s, microphone or radio inputs.

Y% A power plug is provided for a radio feeder unit, etc.
Variable bass and treble controls are fitted for control of
the play back signal.

% The power output is 4 watts heavily damped by negative
feedback and an oval internal speaker is built in for monitoring
purposes.

% The play back amplifier may be used as a microphone
or gramophone amplifier separately or whilst recording is
being made.

% The unit may be left running on record or play back,
even with [,750ft. reels, with the lid closed.

CP20A AMPLIFIER. This standard amplifier for extreme
tropical use will operate from 230 v. A.C. mains or {2 v.
car battery and give |5 w. output for a consumption of
5.5a. Inputs for 30Q balanced microphones, M.l. P.U. and
Cr. P.U.

Full details and prices of the above on request

VORTEXION LIMITED,

Telephones: LIBerty 2814 and 6242-3

257-263, The Broudway, Wimbledon, London, S.W.19

Telegrams: “Vortexion, Wimble, London.”
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The ﬁl' St The use of printed circuits in television turret

tuners offers attractive advantages both from
the quality and performance of the product
and the reproducibility of performance.
fl‘equency Printed circuits, however, limit the scope of
— wiring connections mainly to two dimensions
instead of the three dimensional freedom of
normal wiring and the existing connections
h l of frequency changer valves are not very
c anger va Ve suitable for use with the existing cascodes.
T In order to realise the expected improvement
in performance both the basing connections
: of the pins and the internal connections in the
SpeCIally valve have to be optimised. The new
Ediswan Mazda 30C13 has been specially
designed to overcome these problems and
give improved performance in gain and

d s d f stability, particularly in Band III.
eSlgne Or Samples and preliminary technical information
on the 30C13 will be available at an early

date to Set makers only. Our Application
Laboratories will be pleased to discuss

printEd CirCUit your problems.

turret tuners EDI SVVAN

MAZDA

valves and
cathode ray tubes

SIEMENS EDISON SWAN LTD.
VALVE AND CATHODE RAY TUBE DIVISION
155 CHARING CROSS ROAD - LONDON - wW.C.2

An A.E.l. Company
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Britain’s best
Hi-Fi Equipment

We have devoted over 22 years entirely to the design and
manufacture of audio equipment and we are proud of
our position as leaders in this field. We were the first
firm in the world to design and market Amplifiers having
a total distortion content as low as 0.19%; a claim which
was received with incredulity in 1945, but which was
subsequently confirmed by the National Physical Labora-
tory and has become an accepted world-wide standard.

High engineering ideals have guided our efforts, and
Leak Amplifiers have been the choice of the B.B.C,
Commonwealth and foreign broadcasting authorities and
Recording Studios. This acceptance by professional audio
engineers has led to a demand for Leak equipment from
music lovers throughout the world.

On the important question of prices it is appropriate
to mention one of the basic principles of Leak design.
From long experience and by extreme attention to design
details during development work on the pre-production
models, we enable our craftsmen to achieve a high out-
put per man-hour. The labour costs thus saved offset
the increased cost incurred for high-grade materials,
components and finishes, and this, together with quantity
production (made possible only by a world-wide market),
explains how quality products may be sold at reasonable
prices.

@ An important Test Report . . .

Independent laboratory tests of the Garrard 301 transcription turntable
were recently carried out by Audio Instrument Company Inc., New York,
U.S.A., under the directionﬁf Mr. C. F. Lebel (Chairman of one of the
groups which prepared the NARTB Standards). It was necessary that the
pick-up and amplifier system should conform in response to the RIAA-
New AES-new NARTB response curve within + 1db, and in the tests
of this excellent transcription unit the components selected for use as
complying with this requirement were a Leak tone arm fitted
with Leak cartridge and a complete Leak pre-amplifier and
power amplifier Model TL{10.

‘ The full test report appeared in the February, 1957 issue of * Wireless
World,” pages 22 and 23.

\ IK The First Name
II— IE A in High Fidelity

H. J. LEAK & CO. LTD., BRUNEL ROAD,
WESTWAY FACTORY ESTATE,
ACTON, W.3, ENGLAND.

Telegrams: Sinusoidal, Ealux, London
Telephone : SHEpherds Bush 1173/4/5 Cables : Sinusoidal, London

|
|
I
|
I
|
1
|
|

Complete the coupon below and

post it to us for details of the NEW

Range of Leak High Fidelity Equip-

ment.

* ] FM Tuner
Please send * % ] Amplifiers
details of *%% [ Gram. pickup

] Please send name and address
of my nearest Hi-Fi dealer.
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STOCK OFFERED AT

SENSATIONAL REDUCTION

S.1.

S.10.

S.11.

S.12.

S.13.

S.14.

S.15.

S.16.

S.17.

S.18.

S.19.

S.20.

S.21.

S.22.

S.23.

S.24.

8.25.

THIS MONTH/

Superhet 5v. AC/DC chassis.
Medium and two short. Unused.
Less valves. Uses standard octal
range. Coil pack worth more.
27/6. Carriage 6/6d.

Superhet 7 v. 5§ waveband chassis.
hf stage. Unused. Less valves &
power pack., Slightly soiled. Coil
pack worth twice as much. £2/15/-,
Carriage and insurance 7/6.

Rectifier Unit. Ex Electric Supply
Co. for working d.c. instruments,
motorised equipment, etc. from a.c.
mains, Input 200/240v. Output
200/240v. 3 amp. 35/~, carriage 7/6.

Rectifier Unit, as item S.3. but
‘2 amp. 25/-, carriage 6/6.

Rectifier Unit, as item 5.3, but
40 m.a. 20/~, carriage 5/6.

Filament Transformer, 2v. 5
amp. High voltage output. Secon-
dary winding, so OK for tube
isolation. 4/6.

Filament Transformer.
1-1}amp. 230v. primary.

Transistor new, tested. OK for
LF 6/6.

10v. Superhet 1} Metre. Ex
Govt., but unused. Complete with
valves. Easily converted for Band
IIL. 39/6, carriage and packing 7/6.

Pyrex Aerial Insulator complete
with metal fixing flange. 1/6.

Germanium Diodes. BTH. With
wire ends. 10d. each or 9/- doz.

Perspex Escutcheon for 12in.
Tube, embodies mask for tube,
suits our 12in. cabinet. 9/6, post
and insurance 2/6.

12in. T.V. Cabinet by famous
maker. Cost over £4 to make.
12/6, carriage 4/6.

Metal rectifier. 200-250, 60-80
m.a. Ideal for mains set or instru-
ment or to replace that expensive

6-3v.
9.

valve. 3/9.

Superhet Coils. Long and

medium. Aerial and oscillator cir-
cuit included. Per set 3/6.

.0005 twin gang tuning con-
densers. 4/9, post 9d.

Midget coils. Ideal for formers
iél cans, with dust cores. 4/6 per
0z,

Midget LF. Coils, dust cored,

size 1¢in. X lin., 465 Kc/s. 5/6 per
pair.
Standard size LF. Coil, dust

cored. 465 Keys. 4/6 pair.

Meter 0.9 amp hot wire. Measures
AC or DC current. 9/6.

Jumbo valve bases.
805, etc. 3/6.

Moving coil meter. 2%in. flush
mounting. Scaled 0-30 m.a. 7/6
each.

Mullard 510. QOutput trans-
former. 27/6, plus 2/6 post and
packing.

Mullard 510. Mains trans-
former. 29/6, plus 2/6 post and
packing.

D.C. Rot Converter. Doubles
or halves voltage, e.g. 24v. to 12v.
or vice versa. 45/=, plus 3/6 carriage
and insurance.

Ceramic for

S.26.

S.27.

S.28.

S.31.

S.32.

$.33.

S.34.

S.35.

S.36.

S.37.

SUMMER SALE G

R.F. 25 Tumning Unit. New,
unused and complete with valves.
9/6, post 2/6.

Hand magneto generator, as
used on telephones. 9/6.

Powerful Blower with motor,
24v. D.C. but can be operated off
mains with rectifier. 15/, post.and
packing 2/-.

As item S.28, but with larger
motor for 220v. 25/-, post and
packing 3/6.

400 watt Step Down Trans-
former tapped output, 110-155v.
37/6, carriage 6/6.

500 watt Isolation Transformer.
Mains in, mains out. (Make ser-
vicing safe.) 69/6, post 6/6.

Coil pack for superhet 465 Kcfs
;/F Medium and 2 short waves.
6.

Fluorescent Tube 80 watt. Stan-
dard in all respects. Callers only.
8/6 each.

Fluorescent Tube 40 watt. See
item S.33. 7/6 each.

Fluorescent Tubes 20 watt.
Standard in all respects. Callers
only. 6/6 each.

Cathode Ray Tube. VCR 97.
Instrument type. 7/6 each,
carriage 3/6.

Cathode Ray Tube. VCR 517

8/6 each, carriage 2/6.

case.

Where the value of your order for
small articles exceeds
post free.
cover, and where carriage or postage
specifically mentioned add this in any

£2, these are
Under £2 add sufficient to

S.38.

S.39.

S.40.

S.42.

§.43.

S.44.

S.45.

S.46.

S.47.

.1 mfd. 350v. small tubular metal
cased type, made by Dubilier.
2/6 per doz.

Loudspeaker. 5in. energised field
600 ohm. 9/6, carriage 3/6.

Loudspeaker. 8in. energised field
500 ohm. 12/6, carriage 3/6.

Welding Transformer. 12v. 50
amp. Continuous rating. Inter-
mittent  rating for spot welding
500 amps. Price 45/-, carriage and
packing 5/-.

Mains Lead. Metal screened to
stop interference. 9d. per yard.

10 core flcxible cable. 230v.

cores. Price 1/6 per yard.

7 core flexible cable 230v. cores.
Price 1/3 per yard.

5 core flexible cable 230v.
Price 10d. per yard.

cores.

3-valve superhet chassis. Long
and medium. Complete with
valves, Unused but may need
g%vicing. 25/-, post and insurance

Thermometer Capillary Type.
0-100°C. Price 9/6.

Many more bargains at all our branches.
Please telephone before calling to pick

up somgcthing special in case stocks have
been cleared.

STOCK OFFERED A

$.48.

S.49.

S.50.
S.51.
S.52.

S.53,

S.54.

S.55.

S.56.

S.57.

S.58.

S.59.

S.60.,

S.61.

S.62.

S.63.
S.64.
S.65.

S.66.

S.67.

S.68.

S.69.

S.70.

S.71.
S.72.

S.73.

S.74.

ATIONAL REDULCTION
THIS MONTH/

Mains Transformer 250-0-250.
60-80 m.a. 6-3v. Standard mains
input. Half shrouded. 12/6. post
and insurance 2/6.

Precision Potentiometer 20k.
ohms 10 watt, with large instrument
knob. Price 8/6.

Push Button Switch. 9
2/-. Knobs 11d. each.

Paxolin panels. Size 8in. X5in.
3/~ per doz. 30/- per gross.

press.

High voltage condenser. .05
mfd. at 5KV, Price 4/6 each.

50 assorted resistors.
mixed and useful values, 2
watts. Price 5/- per 50.

50 assorted resistors. Well mixed

Well
and }

and useful values. 1 watt. Price
6/6 per 50.
Cut-out in bakelite case.  Suit

6-12v. or 24v. Price 7/6.

Automatic D.C. motor starter
for remote control of motors or
D.C. gear between 1 to 3kw, 110v.
or 230v. £4/-/-, carriage 7/6.

Check meter. Movement only,
made by Ferranti. New and
u/n6used4 7/6, post and insurance
2/6.

Wire welder. Efficient hand grip
tool with trigger switch, operates
from 40a.c. Price 4/6.

Rotary switch, as used for hair
dryers, etc., 10 amp. 1/9 each.

Bakelite 5 amp electric wall

switch. ““Hicraft”. 9d. each
or 8/- per dozen.
As item S.60, but two-way.

Price 11d. each, or 10/~ per doz.

Series, parallel and off-electric
wall switch made by Crabtree.
Price 1/3 each or 13/ per doz.

25 amp switch plug made by Clix.
Price 6/6

5 amp 3 pin plug socket Hicraft.
1/- each or 10/- per doz.

Vacuum pump, makes
compressor. Price 22/6.

Hydraulic pump, creates immens
pressure, motorised but 24v. Price
35/~, carriage 7/6.

Amplifier ex-Government unit

1134 contains one double triode and

(Zme triode. 6/6, post and insurance
6.

goo i

Battery re-activator. If you use
a battery portable this will save you
pounds, operates from AC mains.
25/-, post and insurance 2/6.

Fused knife switch for isolatinz
and switching, complete with fuses.
5 amp 2/6, 30 amp 3/6, 60 amp 4/6.

Thermo couple mounted on
valve base, useful for experiments
and schools. 6/6 each.,

Head-phones, lightweight Ameri-
can type HS 30. 22/6 pair.
Clock case, modern flat
(Movement exposed). 2/6,
Midge* push.pull input trans
former, and push-pull outpu
transformer to match. 8/- the pair

type

Octagonal speaker enclosure a:
specified by the G.E.C. for the
metal cone, also suits any 8in
speaker, beautifully made but no
polished. £5. Carriage anc
insurance 10/-.

10 O 1 011 O 0 1 . 1 OO
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DEFINITELY LAST MONTH SUMMER SALE DEFINITELY LAST MONTH

14" T.V. CABINET

14ln. T.V. cabinet of the latest styling
—beautifully veneered and polished—
limited quantity—sale price 17/8 each.
Carriage and packing 3/6 extra.

MORGANITE POTENTIOMETERS

Single and 2 gang
types available,
standard size with
good length spindle,
all new and
boxed. =
Gang type 3/- each g
—values available: G
5K + 5K, 100K +
100K, ; meg. + i meg. Single types
1/- each, values awailable: 10K, 25K,
50K, 100K, 250K, 1 meg., 2 meg.

CRYSTAL MICROPHONE

Miniature crystal type
has high gain and is
suitable for all pur-
poses—tape recorders
—ampilifiers, Price
4/9, post and ins, 9d.

VARIABLE RHEOSTAT

This is a
heavy duty
slider resis-
tor rated at
25 amps. but
easily capa-
able of twice
this load.
Baslc resis-
tance i3 .4
ohms but by
the removal
of one wire this becomes .8 ohms, alter-
naﬂv;ely it can b:! ﬁwired to suit fndividual

y
a Bakelite knob which couples to a heavy
duty slider, ideal for dimmer circuit.
Price §/6, post and ins. 3/6.

PORTABLE CABINET 19/6
Product of a tamous
maker. Complete
with top board

Bale price
19/8, carriage and
ms. 3/6.

TRANSISTOR RECEIVER 19/6

Makes ideal bedroom
radio, uses one {iran-
sistor and one crystal
diode, Complete less
case 19/6, case 5/-
extra, post and ins. 1/6.

BLANKET ELEMENTS 15/-
We are offering an out-of-season bargain
—14 yards of waterprooi electric blanket
element, enough to make a full size blan-
ket. Normally we sell at 20f/-. Bale
price is only 15/-, post free, complete
with Ullustrated data.

NOTE

Customers ordering small articles to
the value of £2 or over need not
add anything for postage—under
£2 add sufficient to cover. Ask for
Sale List.

ELECTRONIC PRECISION EQUIPMENT LTD.

249 Kilburn High Road,

266 London Road,
Croydon.
Phone: CRO 6558,
Half-day Wednesday.

Phone: MAI 4921.
Half-day Thursday

24" M/c METER
500 micro. amp. 8ale
price 17/8.
250-0-250 micro. amp
22/8

5-0-5 milliamp. 17/6.
Post and ins. 2/6

MULTI TAPPED STEP
DOWN TRANSFORMER

Rated at 250 watte continuous this trans-
former will easily carry twice this load
for short periods. Primary: 200 v. to 250 v.
in 10 v. steps, secondary: 115 v. to 155 v.
in 3 v. steps. Robustly made (originally
intended for Ministry), new and unused,
sale price 37/6, carriage and ins. 7/6.

CERAM IC SWITCHES

By one of our best
makers, 3 pole, 3 way,
2/8 each, also standard
type switches
12 pole, 2 way,
1/3 each, 6
pole, 3 way, 1/3 each,
2 pole, 6 way, 1/8
each.

ins. 2/6.

THIS MONTH'’S SNIP

Brand new stock, not surplus, with coils
for Band I and III complete with valves
PCC84 and PCF80—LF.
Mc/s with instructions and circuit dia-
gram 79/6.. With knobs 3/6 extra, post and

TWIN FEEDER

246 Coppm

$oMid potythent m, eaoured
poiyihens Insuidted

£
n gapper screenine
brala

on 1eraen

Brown PV.C toved

Ideal for FM down lead as a twin micro-
phone lead, ete. 8ale price §d. per yard-
80 ohm co-ax. low loss for Band 3, 8d.
per yard.

HIGH NOTE BUZZER

A.C. operated,

<. tone can be
N varied. Sale price
. 4 2/6.

A

SAPPHIRE NEEDLES

Unrepeatable bargain— ﬂ\

new and perfect—two
e

types available: mini-
ature E.M.L and Stan-
dard (trailer). Bale
price 1/- each or 10/
doz.

PROCESS TIMER I5/-

#socess r-...

Make a useful time switch to work off
mains (A.C. or D.C.), ali the parts (les:
case). Bale price 15/-, post and ins. 2/6

FLUORESCENT LIGHTS

These are complete fluorescent lighting
fittings.  Built-in ballast and starters—
stove d white and ready to work.

TURRET TUNER

Output 33/38

CONNECTING WIRE
PVC covered copper wire in 100ft. coils
most colours. Bale price 2/6 per coil o1
5 coils 30/, post free,

SAVE £2. 10s.

/ The Cleveland Band 3

""‘tg converter is one of the
.»[ best on the market

over Britain. Ongmnl
PP price  £7/10/-. Bale
fx%:a price  £4/19/8, car-
riage and ins. 5f..

THE “CRISPIAN”’
BATTERY PORTABLE

A 4-valve truly portable battery set with
very many good features as follows:—

® Ferrite Rod Aerial

® Low consumption valves (DK98 range).

® Superhet ciromit with A.V.C.
@ Ready built and aligned
chassis if requir

®Beautitul two-tone cabinet.

® Guaranteed results on lonz
and medium waves,

All parts, including rpeaker
and cabinet, are available
separalely or if all ordered
together the price is £7/15/-
complete, £1/15/- deposit
and seven monthly paymenis
of £1. Post and insurance
3/8. Ready built chassis
30/~ extra. Instruction book-
let available separately 1/8.

ilburn.

42-46, Windmill Hill,
Ruislip, Middlesex.
Phone: RUISLIP 5780.
Half-day Wednesday.

HALF PRICE OFFER

The tamous

Cleveland
5 =3 valve A.C./D.C.
particularly fine performance and ap-
pearance. New, unused and ready to
work, as illustrated but without knobs.
Made to seil originally at 12 gns.,
price § gns. Callers only.

* Windsor
superhet with a

sale

Half-day Saturday.

152-153 Fleet St., E.C.4,
Phone: FLEET 2833,

Ideal for the kitchen, over the work: =
bench and in similar locations.

Single 40. 4ft. 3in. long, uses a 40 watt
tube. Sale price 35/-. complete with tube,
Twin 20. Uses 2 20-watt standard tubes.
Bale price 35/, with tubes. Carriage and
ins. up to 150 miles 5/6; up to 250 mxles 7/6.

TOWARDS AUTOMATION

Botary  switch—Ministry
AP57579, this is a mo*or-driven awitch,
the dnvmg motor being a synchronous
type for working on 110 volts 50 cycles.
The two ewitches have 20 positions each

g

lid, lays
mterlocka. Sale price 27/8 each. Can- 3/6.

MAINS MOTORS
Powerful
electric
motor, size:
3in. long by
2%in. dia-
meter, with
speed varler
suitable for
operation
onjoft stan-
dard A.C.
mains. Ideal
for driving fan, model, car heater, dryer,
elc, ete. on't mise this enip, 12/8,
plus 2/-. post and ins. Stand not ncluded.

CLOCKWORK UNIT 9/6
Contains a clock
movement  less
bands and bal- |

breaks heavy
duty  contacts.
Bale price 9/6,

post and ins. 3/6.

MANY OTHER
BARGAINS
There will be gpecial bargains for
callers at all branches and it will

I definitely be worth your while to
pay each branch a visit.

29 Stroud Green Road,
Finsbury Park, N.4.
Phone: ARCHWAY 1049.
Half-day Thursday.

Post orders should be addressed to E.P.E. LTD., Dept. 2, SUTTON ROAD, EASTBOURNE.
11 enquiries to Eastbourne address and please enclose S.A. E,, terms are cash with order.

11 0O 400 OO O 0 12 1 O 0

and aie enclosed by a Perspex fmnted =

ance. Makes and |§
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CHASSIS BARGAINS

LOOK! 17" T.V.GHASSIS £19.19.6.

177 rectangular tube on adapted chassis
Any or all channels. The TURRET TUNER can
be fitted later as an extra at our special price
to chassis purchasers, 50/-.

Valve line up (5 valves) 6SN7G, 6P25, EY5| &
2-6D2’s. Others: 6L18, EL38 & 7-6Fl’s. These
may be on YOUR shelf.

14” T.V. CHASSIS, TUBE & SPEAKER.

£13.19.6. As above, with 14” round tube, which
you can convert later if you wishto a 17”7 rect-
angular tube. I.F’s 10.5-14 Mc/s. Less valves.
Chassis, tube and valves guaranteed for 3 months.
Price with 5 of the valves £15.19.6 or complete
with all valves £19.19.6. Ins., Carr. (incl. tube), 25/-.

177 14"
£7. 10, 0, £5. 10. 0
12 MONTHS’ LATEST
GUARANTEE RECTANGULAR

T.V. TUBES. Used

We are now able to offer'this wonderful guarantee, 6 months’ full replace-

ment, 6 months’ progressive. Made possible only by the improved
high quality of our tubes. Carr., Ins., 15/6.

As a SPECIAL OFFER we can now supply 147, 15” and 16" T.V, tubes at
£5. These carry a 3 months’' guarantee. N.B —C.W.O. on all tubes.

12” T.V. TUBES £6. Shortage may cause delay, phone first, we may
have alternative and can tell you delay if any. !ns., Carr. on all tubes 15/6.
T.V. TUBES 30/-. With cathode to heater shorts. With burn 15/
Please enquire. Give type and size required. Carriage extra.

CONVERT THAT OLD 97, 10" or 12 T.V.SET TO
147, 15” or 17", See details in our FREE catalogue.

8" P.M. SPEAKERS, 8/9. Buy now while stocks last, Let the
lady of the house listen to that radio programme. P. & P. /9. With
O.P. transformer fitted, 10/-. Postage 2/3.

Send for FREE catalogue.

' Mcfs. Complete sound and vision strip. Less valves. Drawings 2/6 or

Liverpool St. Stn. to Manor Park Stn. 10 mins.

DUKE & CO. (W.w.) 621/3 ROMFORD ROAD, MANOR PARK, LONDON, E.12 Telephone: GRA 6677-8, 2791

Chassis sizei~— 114”7 x 144" x [1”, 12 months’
guarantee on the rectangular tube, 3 months’
guarantee on the chassis and valves. All complete
and working on any channel I-5 but less valves.
With 5 of the valves £21.19.6. Complete with all
valves £25.19.6. Ins., Carr. (incl. tube) 25/-, Please
state B.B.C. channel (& I.T.A. channe! if turret
tuner required).

A TURRET TUNER of famous manufacturer is
fitted to either of the above chassis’s, giving choice
of channels at an extra charge of 50/- towards
the cost of the tuner. Only available to chassis
o clients.

ARGOSY PUSH PULL RADIOGRAM CHASSIS. 139/6.

8 valve latest models. 3/wave )
CZzoq

band and gram switched. Over
10 watts output. Full tone range
included. 4-knob control Less.
valves. Chassis size:— 127 x 74" o2
x 74”. Drawings 3/6 or FREE
with order. Valves 59/6 extra.
Ins., Carr., 5/6.

POPULAR RADIO or RADIOGRAM CHASSIS. 39/9.
3 w/band and gram. 5 valves, International octal. S/het. ldeal for table
gram, but still giving high quality output, 4 knob control, 8” P.M.
speaker 7/9 with order. Set of knobs 2/- extra. Chassis size 127 x 6" x
9”, Less valves. Ins., Carr. 4/6. Valves 45/9 extra.

T.V. CONSTRUCTOR CHASSIS
SOUND & VISION STRIP 35/6. Tested working, I.F's 16-19.5

free with order. P. & P. 2/6.
POWER PACK 39/6. R.F. EH.T. unit included. Less valves. Tested
working. Drawings free with order or 2/6. Ins., Carr. 5/-,

RADIO-GRAM CHASSIS, 29/9. 5 valve superhet. 8” speaker
included. 3 wjbands. A.C. mains, Complete Less valves. Front drive,
FREE printed dial. Chassis size: 12” x 10” x 8”. Ins,, Carr, 5/6,

Open SATURDAY all day. Terms available.

L'R-S

QUALITY

 LEA

EQUIPMENT
for the Connvidsenn -

THE LATEST

“TL/12 PLUS” POWER AMPLIFIER
and the

“ VARISLOPE 111"’ PRE-AMPLIFIER

are designed to give the highest possible fidelity from records,
radio and tape.

OTHER LEAK PRODUCTS
Amplifier

" Trough-Line *’ F.M. Tuner
Point One Pre-amplifier

TL/10
Dynamic Pickup

TUNERS: Chapman * Lowther
LOUDSPEAKERS: Goodmans * Tannoy * Wharfedale
TRANSCRIPTION MOTORS: Collaro * Connoisseur * Garrard, etc.

All the above—in fact all QUALITY EQUIPMENT is available
on EASY TERMS. Immediate delivery on most items.

SMALL DEPOSIT secures, balance plus 59, interest
payable in 9 equal monthly instalments or

509, DEPOSIT and balance plus 109, interest payable over
18 months or 24 months if required.

We pay carriage and cratage on all items.
Send us your requirements. We will quote by return.

The LR SUPPLY COMPANY, LTD.
BALCOMBE (Tel : 254) SUSSEX.

= ¥
——————

EARLY DELIVERY OF HIGH STABILITY
RECTIFIERS

to any rating.

-A ”TOMA T- MOORSIDE, SWINTON,

MANCHESTER. Tel.: SW1 4242
CW 4352
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Best Buy at Britain's

TRANSFORMER BARGAINS
Input 0-230/250 v. Output 240-0-240 v.,
1.5 amps RMS, 5 v. 1.75 amps, and 5 v. |25
amps. 7 x 73 x 10%in. high. Wt. 50 Ibs.
Potted, oil-filled, by Gresham. Gives 2.1 amp.
D.C. when rectified, OR, as ISOLATING
TRANSFORMER, to obtain two 240 v. 360 w.
lines. Brand new. £3/i0/-. Carr. 10/-.
Input 0-110/120-200/250 v. Output 275-0-
275 v. 100 mA, 6.5 v. 7 amps, 5 v. 3 amps
(Govt. ratings). 4 x 4% x 4in. high. Upright
mounting. Brand new. 32/6. Postage 2/6.

U.S.A. potted type, |nput 210/220/230 v.
5 secondaries, 7.5 v. 4 a., 7.5 v. a.,, 7.5 v.
8 a. and 2.5 v. 5 a., ALL centre tapped, and
6.3 v. 4a. These can be ccnnected to give
many useful voltages up to 3| v. 4 a. Size
6éin. x 5in. x 4in. Wt. 16lb., price 35/-.

HEAVY DUTY SLIDER RESISTORS"
0.4 ohm, 25 amps, 250 watts, worm drive, 7/6°
10 ohms, 3.5 amps, worm drive, 10/6. | ohm’
12 amps, 150 watts, 7/6. |4 ohms, graded
|-4 amps, 7/6

MINIATURE STC RELAYS.
coil. DP C/O (double-contacts).
7/6.

250 ohm
1 x 2 x 2in.

OUTPUT POWER METERS. Ex-W.D.
No. 3, Mk. 2 (Windsor 150 A.). Impedance
ranges 2.5 to 20,000 ohms in 40 steps.
Power ranges 0-5, 50, 500 miIIiwa:ts,‘
and 0-5 watts. Also scaled in dB, 3%in.
M/C meter. In oak case, 10{in. x 8in. x
54in. In good condition. Tested. £I5.]

INSULATION TESTERS by Record
Electric. 0-50 Megohms, Test voltage 500.
In perfect working order. Complete in
leather carrying case. £9/19/6.

AVO VALVE TESTERS. Roller panel
type, with cut-out. New purchase enables
us to offer these in very good condition, in
transit case and full working order for
ONLY £7/19/6 carriage paid.

JACK BOXES. A small metal box fitted
with 9 miniature insulated Igranic jack sockets.
Brand new. SNIP. 12/6.

HEAVY DUTY BLOWERS. For 200-250 v.
AC/DC mains, 300 watts. With l}inch
diam. twin V"’ shape outlets. 2 lengths of

hose, 4 spare filters, and brushes. Suitable
for industrial use, forges, etc. Brand new,
£4/19/6.

VIBRATOR PACKS. Input 6 v.D.C., Output
approx. 100 v. D.C. at 30 m/Amps, fully
smoothed and R_F. filtered. Size 64 x 5 x 2i
Fitted with Mallory 629C vibrator.
new. Boxed. 12/6.

MOTOR ALTERNATORS. Input 80 volt
D.C. at 16 amps. Output 80 volt A.C.
2,600 cfs, at 8 amps (650 V.A.). Built-in
voltage regulator. Brand new. Crated.
79/6. Carriage 15/-.

Brand

* %

*ok % *

PRI

% Valve line-up:
Iﬁ)et/A.V.C.

CE

COMMUNICATIONS RECEIVER B28
(MARCONI

2 R.F., Mixer, separate Local Osc., 3 I.F.,
st A.F,, Output, B.F.Osc. and H. T Recn-

CR100).

Variable Selectivity (Crystal and Audio filters), of 6 Kc/s.,
3 Kc/s., 1.2 Kc/s., 300 c/s and 100 c/s pass bands.
Built-in power supply operates from 200-250 V. 50 c/s.

Covers 60 Kc/s to 30 Mc/s. (5,000 to 10 metres) in 6
ranges, with small gap between 420 and 500 Kc/s (I.F.
465 Kc/s).

Precision geared drive with 2 logging scales gives an
equivalent scale length of 18 feet for each range.

Sockets on front panel for headphones, terminals at rear
for 3 ohms speaker or 600 chms line.

Size 16in. x-12}in. x 163}in. deep. Weight 83lbs. nett.
Thoroughly checked and in beautiful condition.
Gladly demonstrated.

ONLY

E21.

Plus Packing & Carriage £2. U.K. only.

METER  BARGAINS

RANGE SIZE

D.C. M/C
METER RECTIFIERS. Full wave bridge.
8/6. 5m/A., 6/6. 8TC2m/A, 5/6.

TYPE RI

50 Microamp.  D.C. M/C 2Hn. Flush circ., scaled 0-109 59/6

100 Microamp. D.C. M/C 2}in.  Flush circ., scaled 0-1,500 39/6

500 Microamp. D.C. M/C 2in. Flush circular 17/8
500-0-500 Micro- D.C. M/C 2}in. Flush circular, scaled 100-

amp. 0-100 V 25/-

1 Milliamp. D.C. M/C 2in, Flugh square, Fe/NFe 22/6

150 Milliamp. ~ D.C. M/C 2in. Flush square 78

D.C. M/C 2}in. Flush circular 10/8

1 Amp. Thermo -couple 2lin.  Profecting circular 6/9

4 Amp. Thermo-couple 2in. Flush square 6/9

30-0-30 Amp. D.C. M/I 2in. Proj. cire., ear type 5/~

15 Volits A.C. M/I 2}in. Flush circular 8/6

300 Volts 2in.  Flush square 10/8

Brand new, Salford l/mA

WIRELESS SET No.
Two transmitter-receivers and an intercom.
one case.
set 240 Me/s R/T only.
v. D.C. operation, 6 K7G, 2'6K8G, 2 6V6G,

S.AE. full speaﬂcancn
U.S.A. First-class condition.
carr. and pkg. Or less dynamotor, £4/19/6.

19, Mk. 2.

amplifier in

‘A ' set covers 2-8 Mcfs R/T and CW, and ““B "'
Complete with dynamotor for 21

688G, 807,

EF50, EB34, and 500 microamp check and tuning meter.
Technical data supplied.
AIR TESTED £5/10/- plus 15/-

Made in

" POWER _UNITS

RCA AMPLIFIER M1-11220.
5U4G. Output |2 watts at 5, 7.5,
190-250 v. A.C. mains. In umber-grey crackled

x 9in. Wt. 38lbs. Brand new, boxed,

15, or 600 ohms.

Employs 2 6L6G, 4 617, |

For

case, 17 x |1

less valves, £9/19/6.

Circuit supplied. Set of new valves, 59/6. Converted for use

with pick-up or microphone, with tone control,
Spare O/P transformer for above, with NFB tertiary winding. each.

PLEASE ADD POSTAGE OR CARRIAGE ON ALL
e

CHARLES BRITAIN (Radio) Ltd.

SAINT MARTIN'S

BRAND NEW, 27/6,
including amplifier
circuit.

HIGH VOLTAGE

Input 200-250v. A.C.
mains. Output 1200v.
D.C., 200 milliamps.
Fully smoothed,

11 UPPER

Metal rectifiers,
£5/10/-, plus  I5/-
carriage. Shop Hours :

£2 extra.

LONDON, W.Ca2.

One minute from Leicester Square Station (up Cranboura Street)
9-6 p.m. (9-1 p.m. Thursday)

(£1 refunded when packing case returned.)

RIOSA RECEIVERS. 8 valve superhet
using 5 x ARPI2's and 3 x ARS8's covering
2-12 Mcfs. Contains vibrator pack and
34in. speaker and operates from 6 volt
battery, consumption I+ amps. Housed in
metal case 13 x 12 x |lin. Complete with
valves and circuit. Very good condition.
Tested. £4/7/6, carr. pd.

SCR522 TRANSMITTER/RECEIVERS.
100-150 Mcfs. Comprises BC624A rec., and
BC625 trans. All complete with valves, and
in first-class condition. BC624A, [ess relay,
39/6. With relay, 49/6. BC625, 49/6.

RT37/PPN2 BEACON TRANSMIT-
TER-RECEIVER. 214-234 Mc/s. Size |3in.
x |0in. x 5in. Contains 5 3A5, 3 1S5, | |R5
and 2 2 v. synchronous vibrators. Operates
from 2 v. accumulator via 2 built-in vibra-
packs. Complete with telescopic mast
antenna system (94ft.), lightweight head-
phones. Technical Manual, super quality
carrying haversack, cords, co-ax cables,
plugs, etc. Total wt. 28lb. BRAND NEW,
boxed. American equipment, 72/6.

PYE 45 Mc/s. IF STRIPS. Complete with
7 valves and CIRCUIT. New. ONLY 39/6.
RF UNITS. ALL BRAND NEW AND
BOXED. RF24 7/6, RF 26 25/-. Post 2/6.

Two-Way MORSE TRAINING SETS,
W/T Mk. 3. Consists of 2 valve oscillators
(ARPI12's) (one with pitch control), for | or
2 operators. Has provision for creating
‘“atmospherics.”” In polished oak case
124in. x 10in. x 8in., wt. 16 Ib. Complete
with valves, leads, 2 keys, 7-way terminal
board, circuit and instructions, but less
batteries and phones. lIdeal for Cadets,
Scouts, etc. SNIP, 19/6, carr. 7/6.

VARIAC TRANSFORMERS. Semi-
variable input 200-240 v. 50 c¢/s. Output
7.5 amps., 1.65 KVA. 8 x 4% x 4 inches.
Wt. 14lb., 8%/6.

MAINS DIMMERS. 300 obms, 1|
300 watts, twin ceramic formers, 15/~
FIELD TELEPHOMWNES. Army type D,
Mk. 5. Buzzer calling. ldeal for building
sites, farms, workshops, etc. Complete with
handset and batteries. Tested, 39/6 each.
CRYSTALS. 200 Kefs American GEC, §0/-
100 Ke¢fs R.C.A. bars, 19/6 each.

amp,

ITEMS
A

LANE,

TEM»le Bar 0545

Open all Saturday
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All for A.C. MAINS 200-250v., 50 c/s.

R.S.C. BATTERY CHARGING EQUIPMENT i anteed 12 mtehe
ASSEMBLED ASSEMBLED CHARGERS | BATTERY CHARGER KITS Assembled 6v. or 12v. 4 amps.

CHARGER 6v.lamp. .......... 19/9 | Consisting of Mains Trans-

6 v. or 12 v. 6v.or12v.1amp.. 25/9 | former F.W. Bridge. Metal Fitted Ammeter and
2 amps. 6v.2amps. .......... 29/9 | Rectifier, well ventilated steel variable charge sel-
Fitted Ammeter 6 v. or 12 v. 2 amps. 38/9 | case, Fuses, Fuse-holders, ector. Also selector
and selector 6 v. or 12 v. 4 amps. 5§9/9 | Grommets, panels and circuit. plug for 6 v. or 12

plug for 6 v. or
12 v. Louvred
metal case, fin-
ished attractive
hammer blue.
Ready for use
with mams
and out

leads, Doub e

Above ready for use. Carr. 2/9.
MISC. SPARES.
Bakelite Fuses 15a 1/9. Bakelite
Terminals, 6d. ea. Multi-Posi-
tion 15a Switches with Knobs
4/9. Rheostats 251 0.4 ohms

with worm drive 6/9.
Heavy Duty rectifiers can be
supplied to customers speci-

Carr. 2/6 extra.

6v.or12v.1lamp..... 22/9
6V.2amps.. . ........ 25/9
6 v. or 12 v. 2 amps. 31/6
6 v. or 12 v. 4 amps. 53/9

BATTERY CHARGER KIT
Consisting of F.W. Bridge
Rectifier 6/12 v. 5 a. Mains
Trans., 0-9-15 v. 6 a. output,

v. charging. Double
fused. Well ven-
tilated steel case
glighhblue hammer
nish.
Ready for 75/-
use with mains and
output leads. Carr.
3/9. Or Deposit 13/9

CO-AXJIAL CABLE. 75 ohms. }in., 8d. yard
Twin screened feeder 11d. yard.

5 CORE FLEX. Henleys circular rubber
14/36. Each lead colour coded. 1/6 yard.
DIAL BULBS. M.ES, 8 v. 0.2 a,, 6/9 doz.
6.5 v. 0.3 a.,, 5/9 doz. 2.5 v. 0.3 a. 3/9 *doz.
ELECTROLYTICS (current production).

NOT Ex Govt.

Tubular Types Can Types
8mfd. 450 v... 1/9 16uF450v. .. 2/9
8mfd.500v... 2/6 16 mfd. 500 v. 3/9
16uF 350 v... 1/11 gg“Ff?OéO' 2{11/;

m v.

o ov T 3> l00mid.450v. 4/9

s 8-8uF 450 v. 2/9
8-16uF 500 v. 4/l g j6uF 450 v. 3/11
25uF25v..... 1/3 16-16uF 450 v. 3/11
50uF 12v..... 1/3 32-32uF 350 v.  4/9
50mfd.25v... 1/9 32-32uF 450 v.  5/9
50uF50v..... 1/9 100-100 mfd. 350 svb
100 mfd. 12 v. 1/9
100 mid, 25 v, 2/3 04120 mfd. 350
3,000 mfd. 6 v. 3/9 100-200 mfd.
6,000 mfd. 6 v. 3/11 275v. 6/11

Many others in stock.

VOLUME CONTROLS with long spindles, all
values, less switch, 2/9; with S.P. switch, 3/9.

EX GOVT. STEP UP/STEP DOWN
TRANSFORMERS. Double wound 80/100
watts. 10-0-100-200-220-240 v. to 5-0-75-115-
125-135 v. or Reverse. Only 11/9, plus 2/9 post.
10-0-100-200-220-240 v. to 9-0-110-122-136-
148 v. or Reverse. 200 watts, 35/9 plus 7/6 carr.

EX GOVT. METAL BLOCK PAPER

CONDENSERS
4 mfd. 500v..... 2/3 8mfd.500v..... 4/6
4 mfd. 1,000v. .. 3/9 10 mfd. 500 v. 3/9

X GOVT. VALVES VR137, EA50, EB34,
lld., SP61 2/3; VS110 1/11; 6]5 3/9 6V6G,
504G 7/9; 35Z4, 6X4 5/9; EF80 7

EX GOVT. UNITS, type RDFI in ongmal
sealed cartons with 14 valves including 5Z4G,
etc., trans., L.F. choke, Recnﬁer, etc., etc. We '
cannot enter into correspondence regardmg
these units which represent a really exceptional
bargain at 29/9. Carr. 7/6.

OIL FILLED BLOCK CONDENSERS

Bryce 11-7 mfd. 500 v New unused Govt.
surplus, only 5/9 each

THE SKY FOURT.R.F.RECEIVER

A design of a
3 valve 200-250
v. A.C. Mains
L. & M. wave
T.R.F. receiver
with  selenium
g rectifier. For
?> inclusion in
cabinet illustra-
ted above or
walnut veneered
employs valves 6K7, SP61, 6F6G,

It
and is specially designed for sxmphcny in wiring.
Sensitivity and quality is well up to standard.

type

Point-to-Point wiring diagrams, instructions
and parts list, 1/9. This receiver can be built
for a maximum of £4/19/6 including cabinet.
Available in brown or cream bakelite, or
veneered walnut.

of 200-250 v. 50 c.p.s., output is 12 v. 80-100
amps. Only £6/19/6, carr. 7/6.

MANUFACTURERS SURPLUS
TRANSFORMERS
Primary 200-240-250 v. Drop through type
250-0-250 v. 70 mA. 6.3 v. 3 a., 11/9. Post-
age 2/9.

Fused. 47/9 ¥ fication. Please let us Quote | and ammeter. Only 49/9. and five monthly
Only / arr. 3/6. you for your requirements. | Post 3/-. | payments 13/9.
EX GOVT. MAINS TRANSFORMERS |EX GOVT. SMOOTHING CHOKES |
SELENlUM REC"F'ERS Ail 230 v. 50 cfs. input 250 mA., 5 H., 50 ONMS. . .eovvrnenns
A g o © 3o 11200120 v. 40mA. . si9 | 130 m% 10 g e 1;’/11}
o & Bt v. 250-0-250 v. 60 mA., 6.3 v. 3 a, 6.3 v. 1 [iq OAMS,) P
5/12v. it aﬁ\.w.T2/9 HT. Type HV&; 1o | s Poued 43-31-3in 11/9 | 50 mA,"50 H. 1,000 ohms. .......... 6/9
W. Bridee Types ki :  — EX-GOVT. CASES. Well ventilated
5 . 5/9 - . . entilated,
fhonle g il v E ma 5o | HEAVY DUTY OIL FILLED MAINS || black crackle finished, undrilled cover. Size
6/12v.3a. 11/9 250 v. 150 mA. 9[9 TRANSFORMERS e e 0 Gkﬁ%{h gg%ﬁ%ﬁg}?&%ﬁ
6/12v.4 a. 14/9 300 v 250 mA.12/11 | Suitable welding or soil heating. With input CASI‘; COVER COULD BE USED FOR

AMPLIFIER. Only 9/9, plus 2/9 post.
Size 134in. x 8in. x 6}in. with undrilled
perforated cover finished in stoved grey
enamel, 7/9, plus 2/9 post.

SPECIAL OFFERS. Small 2 gangs .0005
mfd., 4/9. Electrolytics 32-32-32 mfd.
250 v., 2/9 each or in lots of six, 2{3 each.

EX GOVT. VIBRATOR UNITS. 12v.input
0 v. output. Suitable for car radio, etc. 16/6,

R.S.C. BATTERY TO MAINS CONVERSION UNITS

Type BM1. 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 cfs. is
available. Suitable for all
battery portable receivers
requiring 1.4 v. and 90 v.
This includes latest low
consumption types. Complete
kit with diagrams, 39/9, or
ready for use, 46/9.

Type BM2. Size 8 x 5% x
2}in. Supplies 120 v., 90 v.,
and 60 v., 40 mA. and 2 v.
0.4 a. to 1 amp. fully smoothed
THEREBY COMPLETELY RE-
PLACING BOTH H.T. BAT-
TERIES AND L.T. 2v.ACCUMU -
LATORS when connected to
A.C. mains supply 200-250 v.
50 c¢fs. SUITABLE FOR
ALL BATTERY RECEIV-
ERS normally using 2 v.
accumulator. Complete kit

MINIATURE MOTORS.

JUNCTION TRANSISTORS for Audio stages.
24/28 v. D.C. or A.C. Size only

with diagrams and instructions

Only 7/6. 49/9 or ready for use 59/6.

2% x liins, Spindle 1}ins. long, }in. diam. Made by Hoover AT.V. CABINETS. For 15
Ltd., Canada. Price only 9/9. 16 or 17in, tube. Table
VIBRATORS. Oak 2'v. 7 pin. synchronous, 7 model with doors. 79/6
M.E. SPEAKERS. 2—3 ohms R.A. 8in. Flelci 600 ohms, 11/9. carr. 7/6.
R.$S.C. TRANSFORMERS
FULLY GUARANTEED. INTERLEAVED AND IMPREGNATED.
MAINS TRANSFORMERS | FILAMENT TRANSFORMERS
Primaries 200-230-250 v. 50 cfs. Primaries 200-250 v. 50 cfs.

FULLY SHROUDED UPRIGHT MOUNTING |6.3v.15a. 5/9 12v.1a 719
350-0-350 v. 70 mA., 6.3 v. 2a,5v.2a. 19/9(63v.2a. .... 7/6  63v.6a .... 176
250-0-250 v. 100 mA., 6.3 v.-4v. 4 a., C.t., 0-4-63v.2a 7/9 12 v. 3 a. or

0-4-5¢. 38 »0orrin 25/9 6.3v.3a. .... 8/11 25v.1.5a... 17/6
250-0-250 v. 100 mA., 6.3 v. 4a,5v.3a. 23/9

250-0-250 v. 100 mA.,6.3v. 6a.,5v.3a,,

for R1355 conversion .............. 31/-
300-0-300 v. 100 mA., 6.3 v.4a,, 5v.3a. 25/9
300-0-300 v. 100 mA., 6.3 v. 4v 4a.ct.,

...................... 26/9
3v.4a,5v.3a 23/9
300-0-300v. l30mA 63v 4a., c( 6.3v.

1 a., suitable for Mullard 510 Amplxﬁer 33/9
350-0-350 v. 100 mA., 6.3 v.-4v. 4a,c.t.

0-4-5 V. 3 @ .. .viiiiiiiniiinaaa 26/9
350-0-350v. 150 mA., 6.3v. 4a.,5v.3a. 33/9
3500-350v150mA 6.3 v. 2a,63v

2a,5v.3a ...l 33/9
4250425v200mA 63 v. 4 a, ct,

63v. 4a,ct, 5 V.3 a., suitable

Williamson Amplxﬁer, [ (- 49/9
450-0-450 v. 250 mA., 6.3 v. 6 a,, 6.3 v. "

6a,5v.3a ... 69/6

TOP SHROUDED DROP-THROUGH TYPE

260-0-260 v. 70 mA., 6.3 v. 2a,5V. 2 a.
350-0-350 v. 80 mA., 6.3 v.2a.,5v. 2a.
250-0-250 v. 100 mA.,6.3v.4a,5v.3a.
300- 0-302\51 100 mA 63v.-4v. 4a,
35(3) -0-350 v. IOOmA 63v.4a,ct,5v.
3300350 v. 100 mA,, 6.3 v.-4 a. 4 a.

cites 0-4-5'v. 3 aa ., .. . ;e el ol
350-0-350 v. 150 mA., 6.3v.4a,5v.3a
E.H.T. TRANSFORMERS, 2,500 v.

5 mA,, 2-0-2v. 1.1 a,, 2-0-2 v. 1.1 a,

for VCR97, VCR517

CHARGER TRANSFORMERS

All with 200-230-250 v. 50 c/s. Primaries:
0-9-15 v. 14 a, 11/9; 0-9-15 v. 3 a.,, 16/9;
035917v3a,17/9 0-9-15 v. 5 a., 19/9;
0-9-15 v. 6 a., 23/9.

ELIMINATOR TRANSFORMERS
Primaries 200-250 v. 50 ¢/s.

120 v. 40 mA.,, 5-0-5v. la. .......... 14/9
90 v. 15 mA,, 6-0-6 v. 250 mA. ...... 9/11
OUTPUT TRANSFORMERS

Midget Battery Pentode 66:1 for 384, etc.  3/6
Small Pentode 5,000Q to 322 ........ 3/9
Standard Pen(ode, 5,000Q 0302 ..., 4/9
Standard Pentode, 8,00002 to 3 . 4/9
Push-Pull 8 Watts 6V6 to 5 ohms. 8/9

Push-Pull 10-12 Watts 6V6 to 3Q or 150 15/9
Push-Pull 10-12 Watts to match 6V6 to

3-5-80r 1502 ... ... ... .0, 16/9
Push Pull EL84 to 3 or 15 ohms. .... .. 16/9
Push Pull 15-18 Watts, sectionally wound,

6L.6, KT66, etc., to 3 or 15 ohms.... 21/9

Push-Pull 20 Watt high-quality section~
ally wound, 61.6, KT66, etc., to 3 or 152 47/9

SMOOTHING CHOKES

250 mA., 5 H, 100 ochms. ............ 11/9
150 mA., 7-10 H., 250 ohms. ........ 11/9
100 mA., 10 H,, 200 ohms ........ P 8/9
80 mA., 10 H., 350 ohms. ............ 5/6
60 mA., 10 H.,, 400 ohms. ............ 4/11
1 amp. 0.5 ohm. L.T. type ... 6/6
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R.S.C. A10 ULTRA

NEW 1957 DESIGN. HIGH FIDELITY
PUSH-PULL UNIT EMPLOYING SIX
VALVES. EF86, EF86, ECC83, 807, 807,
GZ34. Tone Control Pre-amp stages are
incorporated. Sensitivity is extremely high.
Only 12 millivolts minimum input is required
for full output. THIS ENSURES THE
SUITABILITY OF ANY TYPE OR
MAKE OF MICROPHONE OR PICK-
UP. Separate Bass and Treble controls give
both “‘lift”” and “‘ cut” with ample tone
correction for long playing records. An
extra input with associated vol. control
is provided so that two separate inputs such
as ‘“‘mike ” and gram, etc, etc, can be
simultaneously applied for mixing purposes.
AN OUTPUT SOCKET WITH PLUG IS
INCLUDED FOR SUPPLY OF 300 v.
20 mA. and 6.3 v. 1.5 a. FOR A RADIO
FEEDER UNIT. Price in kit form with easy-
to-follow wiring diagrams.
Cover as illustrated l
17/6 extra, Only

car. 10/-

/-
Or Factory built with 12 months’ guarantee. £12/19/6. TERMS ON
DEPOSIT 28/11 and 9 monthly payments

ASSEMBLED UNITS.

E

LINEAR 30 WATT AMPLIFIER

We can supply Micrpphones, Speakers, 12 v. Rotary Converters,
etc., at keen cash prices or on terms with amplifiers.
XPORT ENQUIRIES INVITED

Type 807 output valves are used with High
Quality Sectionally wound output trans-
former specially designed for Ultra Linear
operation. Negative feedback of 20 D.B. in
main loop. CERTIFIED PERFOR-
MANCE FIGURES ARE EQUAL TO
MOST EXPENSIVE UNITS AVAIL-
ABLE. Frequency response

30-20,000 c/cs., Tone Controls -+ .B.
50 cfcs.,, + 12 D.B. to —6 D.B. at 12,000
cfcs.,, Hum and noise 70 D.B. down. Good
quality reliable components used. Chassis finish
blue hammer. Overall size 12 X 9 X 9in. approx.
Power consumption 150 watts. For A.C. mains
200-230-250 v. 50 cfcs. Outputs for 3
and 15 ohm speakers. EQUALLY SUIT-
ABLE FOR THE CONNOISSEUR OR
FOR LARGE HALLS, CLUBS, or OUT-
SIDE FUNCTIONS. IDEAL FOR USE
WITH MUSICAL INSTRUMENTS SUCH
AS STRING BASS, ELECTRONIC OR-
GAN, GUITAR, etc. FOR DANCE
BANDS, GARRISON THEATRES,etc.etc.

of 28/11.
;.

head.
amplifier.

12

Ready for use
GNS. Carr. 7/8.

Unit supplied with makers’ 12 months’ guarantee.
make which represents the same exceptional value.
and microphones with above at a speeial inclusive price.

LT/45 HIGH QUALITY TAPE DECK AMPLIFIER
COMPLETE with POWER PACK and 0SC. STAGE, 8uitable for Collarn, Lane,
Truvox, Aspden, Breonel, ete. etc. Sta
Chassis size 12-7-3in.  Overall eize 12-7-6}in.  For 200-250 v. 50 ¢fes.
mains. Output for standard 2-3 ohm speaker. Only15 millivolts input required
for full recording. Only 2 millivolts minimum input required from recording
Magic Eye recording level indicator.
Negative feed-back i P
+ 3 D.B. 50-11,000 c/cs. Facilities for recordings at 15in., 7jin. or 3}in.
per second. Auntomatie equalisation at the turn of a knob. When switching

te make of Deck when ordering.
AC.

Provislon for feeding P.A.
Linear fi

ion

from record to playback position automatic
demagpetisation of heads is assured. Separate
gain and output controls. Mullard valves ECC83,
ECC83, ELS4, EZ80, EM34. Output 4 watts.
‘We know of no other
‘We can supply Decks

LINEAR LG3 MINIATURE 3 WATT GRAM.
AMPLIFIER
For 200-250 v. 50 ¢.p.s. A.C. Mains. Chassis and P.U. connec-
tions fully isolated, Fitted vol. (with mains switch) and Tone
Control. Designed for use with any kind of single player or
record changing unit. Output for 2-3 ohm speaker. Guaran-
teed 12 months (valves 3 months). Only §9/9 carr. 3/9.

A highly sensitive 4-
valve quality amplifier
for the home, small
club, ete. 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
full long playing record equalisation. Hum leve! is negli-
gible being 71 D.B. down 15 D.B. of negative feedback is
used. H.T. of 300 v. 26 mA. and L.T. of 6.3 v. 1.5 a. 18
available for the supply of a Radlo Feeder Unit or Tape
Deck pre-amplifier. For A.C. mains input of 200-230-250 v.,
50 ¢fs. Output for 2-3 ohm speaker., Chassis is not altve.
Kit is complete In every detail and includes fully punched
chassis (with baseplate) with the blue hammer finish, and
point-to-point wiring diagrams and instructions. Exceptional
value at only £4/15/-, or assembied ready for use 25/~
extra, plus 3/6 carriage. Or Deposit 22/- and five monthly
payments of 22/- for assembled unit.

R.8.C. AT 3-4 WATT QUALITY AMPLIFIER
A highly sensitive 4-valve amplifier using negative feedback
and having an 1 f Pre
and Tone Centrol stages are imcorporated with separate
Bass and Treble controls giving full tone compeneation for
Long Playing records. Suitable for any kind of pick-up
including latest high fidelity types. H.T. of 250 v. 20 mA.
and L.T. 6.3 v. 1 a. available for supply of Radio Feeder
Unit, etc. ONLY 40 millivolts input required for full
output. Fully isolated chassis with baseplate. For A.C.
mains 200-250 v. 50 cycles. Output for 2-3 ohm speaker.
Complete kit of parta with point-to-point wiring diagrams
and instructions. Only £3/15/-, earr. 8/6 or factory built
22/6 extra. Or Deposit 18/6 and five monthly payments of
18/8 for assembled wunit.

P.M. Speakers recommended for use with A7, A5
or L45 amplifiers.

Plessey 12in. 8 ohm, 29/11. 6}in. Celestion and Goodmans

with high flux density magnet 19/9.

N‘OO.LLARO RC456 4 SPEED AUTO-CHANGERS

With studio pick-up with turnover head.
BRAND NEW. Cartoned, latest model. For
200-250 v. 50 c.p.s. A.C. mains. Very limited
number at only £8/19/6. Carr. 5/6.

| COLLARO RC54 3 SPEED AUTO-CHANGERS
R.8.C. 4-5 WATT_HIGH GAIN AMPLIFIER |
TYPE A5

As above unit but for normal 3 speed require-
ments. Brand new cartoned but for 110 v.
50 c.p.s. A.C. mains. So that the unit can be
operated from normal, 200-250 v. A.C. mains
we are supplying free with every changer a
suitable auto-transformer with input and out-
put voltages clearly marked. Limited number
only. £7/19/6. Carr. 5/6.

LINEAR L45 MINIATURE 4/5 W. QUALITY AMPLIFIER,
Suitable for use with Garrard, B.8.R. or any other record

R.S.C. ULTRA LINEAR
12-WATT AMPLIFIER

NEW 1957 MODEL A8 HIGH-FIDELITY PUSH-
PULL AMPLIFIER WITH **BUILT-IN* TONE
CONTROL, PRE-AMP. STAGES
High sensitivity. Includes 5 valves (807 outputs), High
Quality sectionally wound output transformer, specially*de-
signed for Ultra Linear operation, and reliable small con-
densers of current manufactare. INDIVIDUAL CONTROLS
FOR BASS AND TREBLE “ Lift " and “Cut ** Frequency
response+-3db. 30-30,000 c/cs. Six negative feedback loops.
Hum level 71 db. down, ONLY 70 millivolts INPUT
required for FULL OUTPUT. &uitable for use with all
makes and types of pick-ups and practically all microphones.
C with the very best designs. For STANDARD

playing unit, and most mi h Total negative feed-
back 12 db. Scparate Bass and Treble Controls. For
convenience when mounted in cabinet, mains switch is
incorporated in control. For A.C. mains input of 200-250 v.
50 c.p.s. Output for 2/3 ohm speaker. Three miniature
Mullard valves used. Size of unit only 6 x 8§ x 53in. high.
Chassis is fully isolated from mains. Guaranteed 12 months.
Orly £5/19/6. Or Deposit 22/- aud five monthly paye
ments of 22/-. Send 8.A.E. for leaflet.

PLESSEY DUAL CONCENTRIC
12 in. P.M. SPEAKERS

(15 ohms), consisting
of a high quality 12in.
speaker, of orthodox
design, supporting a
small elliptical speak-
er ready wired with
choke and condensers
to act as tweeter.
This high fidelity unit
is highly recommend-
end for use with our
A8 or any similar
amplifier. Rating is
10 watts, Price only
£5/17/6. Or Deposit
13/- and nine monthly
payments of 13/-.

32 THE

CALLS.

Terms: CW.O. or C.O.D. No C.O.D. under ¢I.
£2, 2/9 extra under £5 unless carriage charge stated.
Open to Callers: 9 a.m. to 5.30 p.m. Saturday until | p.m,

2.

Postage 1/? extra on all orders under
Full Price List 6d. Trade List 5d.
S.A.E. please with all enquiries.

or LONG PLAYING RECORDS. For MUSICAL INSTRU-
MENTS such as STRING BASS, GUITARS, etc. OUTPUT
SOCKET wlith plug provides 300 v. 20 mA. and 6.3 v. 1.5 a.
For supply of a RADIO FEEDER UNIT, Size approx
12-9-7in. For A.C. mains 200-230-250 v. 50 c¢/cs. Output
for 3 and 15 ohm speakers. Kit is complete to last nut.
Chassis is fully punched. Full instructions and point-to-
point wiring diagrams supplied.

Unapproachable value at :7/1 5 I- or factory built
45/- extra. Carriage 10/-. 1f required louvred metal cover
with 2 carrying handles can be supplied for 1'7/6. Where
An extra input socket with associated wolume control is
required for mixing purposes this can be provided for 13/-
extra. TERMS OF ASSEMBLED UNITS with extra input
as mentioned above. DEPOSIT 25/6 and nine monthly
payments of 23/4.

LINEAR “DIATONIC” 10-WATT HIGH FIDELITY
AMPLIFIER. Incorporating pre-amp. For A.C. Mains
input 200-230-250 v. 50 c.p.8. A compact attractively
Gnished unit with two separately controlled inputs, and
outputs for 8 and 15 ohm speakers. Separate Bass and
Treble controls. Five latest type minlature Mullard valves.
Only 12 Gns. Send 8.A.E. for leaflet and credit terms.

W.B. “ STENTORIAN '’ HIGH FIDELITY P.M. SPEAKERS.
HF1012, 10 watts, 15 ohm (or 8 chm) speech coil. Where a
really good quality speaker at a low price s required, we
highly recommend this umit with an amazing performance.
£4/10/9. Please state whether 2 chm or 15 ohm required.

P.M. SPEAKERS. 2-3 okm 5in. Goodmans 17/9. 7 x-in*
Fllivtical, 19/6, 64in. Rola, 19/9. 8in. Rola, 19/9. 10in-
R.A., 20/9. 12in. Plessey 8 ohms, 10 watts, 59/6.

SUPERHET RADIO FEEDER UNIT

Design of a high quality Radio Tuner Unit (specially suitable
for use with any of our Amplifiers). A Triode Heptode
F/changer is used. Pentode I.F., and double Diode Second
Detector. Delayed A.V.C. is arranged so that A.V.C. dias-
tortion is avoided. The W. Ch. 8w. incorporates Gram.
position. Controls are Tuning, W., Ch., and Vol. Output
will load most Amplitiers requiring 500 M.V, input depending
on Ae. location. Only 250 v. 1§ mA. H'T. and L.T. of
8.3 v. 1 amp. required from amplifier. fize of unit approx.
9-6-7in. high., Send 8.A.E. for iilustrated leaflet. Total
building cost Is £4/15/-. Point-to-point wiring

and instructions, 2/6.

RECORDING TAPE.
Coercitivity, 15/9.

1,200 tt. Reels, Puretone, Medium
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METERS GUARANTEED

F.S.D. Size Type  Price
100 Microamp  24in. MC/FR 50/-
250 Microamp

Multi Sc.  34in. MC/FR 55/~

500 Microamp
Sc. 15Kv.  2in. MC/FR 18/6
1 Milliamp  2in. MC/FS 21/6

30 ,, 2tin. MC/FR 12/6
100 2}in. MC/FR 12/6
20 Amp. 2lin. MI/FR 25/- .
25 24in. MI/FR  7/6

CROSS POINTER METERS. With

5in. Ml -
o R 2 separate 100 microamp move-

50 .,
50-0-50 Amp.  2in. MC/FS 12/6

15 Volt 2}in. MI/FR 15/6 ments. Brand new. 22/6, post
20 ,, 2in. MC/FS 10/6 2%/

40 2in. MC/FS 10/6 METER RECTIFIERS. Full wave
300 ,, 2in. MC/FS 10/6  bridge 1 m/a or 5 m/a. 7/6 each.
300 . 5in. MI/PR 60/~ 50 mja 5/- each, post 6d.

CIRCUIT TESTER in wood case 9in. X 6in. X 4in. 2}in. Flush Round
meter, 50 milliamps, basic movement 10 M/A with leads, 1002 potr. provision
for 1.6 v. batt. Ideal for conversion, 17/6, post 2/6.

P.M. SPEAKERS. 12in. Goodmans 15 ohms. A high-class nnit at a low
price, £6/10/-, post 3/-.

P.M. SPEAKERS. 12in, Plessey 3 chms. Special price 32/6, post 2/-.

P.M. SPEAKERS. 10in., in portable case with flex and plug, 50/-, carr. 5/-.
TANNOY LOUD HAELERS enclosed in slope front wood case, with 180 ohm
lin/e transfc%rmer and blocking condenser. Speech coil impedance 7.5 ohms.
25/-, post 3/-.

TRIMMING CONDENSERS. Air spaced miniature 1.5 to 8 pf., 1.5 to 20 pf.,
2 to 32 pf., 20 pf. All at 1/- each or 9/- per doz.

CONDENSERS, METALMITE. 350 vt. wkg. .001, .002, miniature, 12/~
doz. .005, .01, .02 10/- doz. .05 12/- doz. .1 13/6 doz. .25 Metalpack 16/-
doz. 1.0 Metalpack 24/- doz. Post 1/-.

BATTERY GHARGERS

Output up to 22 v. 10 amps., controlled by
two 4-position rotary switches for fine and
coarse control. Input 200/250 v. A.C. 50 cy.,
fused for A.C. and D.C. Brand new, £17/10/-.
Carr. 15/-.

JACK PLUGS. Cy- GLASS DOME IN-
lindrical bakelite SULATORS. 2%in.
screwon cover. 2Con-  with flange. 3/-
tact. Ideal for ampli- each. Post  9d.
fiers etc. 2/6 each, 24/-

doz., £9 per 160.

PORTABLE BLOWERS. 200/250 v. AC/DC 300 watts with switch and
leads, 1}in. outlet. £5, carr, 7/6.

VOLTAGE REGULATORS. Input 230 v. A.C,, 21 amp. OQutput 57.5 v. to
228in 16 steps with current limiting reactor. These variable transformers are
brand new and not removed from equipment. £12/10/- each, carriage 10/-.
ROTARY CONVERTERS. Input 24 volt D.C. Output 230 volt A.C., 50 cy.,
conservatively rated at 100 watts. 92/6. Also availablein a strong ventilated
metal case with switch, input plug and output socket. 105/-, carr. 7/6.
RACKS -POST OFFICE STANDARD. 6ft. high with U-channel sides
drilled for 19in. panels, heavy angle base. 4ft. 10in. alsoin stock.
PHOTOMULTIPLIER No. 931A. Ideal for film scanning, spectography.
Alpha counting, colorimetric measurement, etc., supplied complete in
light proof chamber with lamp, wired with the resistor network. 70/-.
VERNIER DRIVES. Muirhead scaled 0/180 deg. Ratio 38 to 1. Dijam. 3in.
10/6. Post 1/6.

RADIO ACTIVITY MEASURING INSTRUMENTS. Philips Type 1002c.
A portable self-contained unit in haversack. Scaled 0 to 10 millirontgens
per hour, using Mullard Geiger Counter MX115. £25.

HEADPHONES. Balanced Armature Type DHR, 17/6 per pair, post 1/6.
HEADPHONES. High resistance 4,000Q Type CHR, new. 12/6 pair, post 1/6.
VENT-AXIA FANS—EXTRACTION OR INTAKE. 230/250 volts A.C.
6in. diam. blades 130/-. 12 volt D.C. 90/-, post 2/9.

RATIO ARM UNITS. Sullivan. 600 ohms -+ 600 ohms. 50/-, post 2/-.
WHEATSTONE RESISTANCE BRIDGE. 1 to 10,000 ochms. Plug type, £5.

L. WILKINSON (CROYDON) LTD.

19, LANSDOWNE ROAD, CROYDON
’Phone: CRO. 0839 Telegrams: “WILCO”, CROYDON
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TUBNTABLES AND
TUNERS

We stock many makes of turntables and
tuners among our range of HI-FI equipment.
This month we feature one of the best of
each of them.

The Lenco GL50/4
—this is a four-speed
turntable with ‘¢ click-
in > positions for the
four standard speeds.
A control is also fitted
to allow for continuously variable speeds between 29
r.p.m. and 86 r.p.m. Complete with Goldring
variable reluctance No. 500 pick-up and automatic
stop. £21/17/10 including tax.

Outstanding  among B~

AM/FM Tuner Units
is the FM 85 by Chap-
man. This model is
the economical answer
to most radio needs of
the Hi-Fi enthusiast.
The tuner covers the .
FM band as well as medium and ™%

long wave bands providing good =

reception on Continental Stations as well as Home
transmissions. Unpowered model 24 gns. Power-
ed model 28 gns.

QUALITY MART

8 DARTMOUTH PARK AVENUE, LONDON, N.W.5
GULliver 1131

8G50 SIGNAL GENERATOR covers 100 ke/s to 80 Mc/s in six continuous ranges on
fund tals (not ics) either dulated 400 cps or CW. Frequency accuracy
29%. Uses EF91, 6C4 and BM1 with double wound mains transformer. The scale
is directly calibrated on all ranges with total scale length over 60 inches. Housed
in de luxe olive green metal case with carrying handle with scale of engraved Perspex.
Size 9in. X 13in. by 4in. deep. Only £8/10/-, plus 6/- carriage and packing.

VV50 VALVE VOLTMETER measures up to 250 volts D.C., R.F., and A.F. with input
i d. of 11 Megoh C with probe unit ready for mains operation at
£7/19/8, plus 4/6 carr./packing.

CR50 BRIDGE measures from 10 pFd to 100 mFd and from 1 ohm to 10 Megohms in
fourteen ranges, having total scale length of over 120 inches. Indication of balance is
given by a magic eye fed from a high gain pentode amplifier. Leakage test for con-
densers. Internal standards are * Constanta '’ 1% resistors. In case specially designed
for bench use with sloping panel. Complete and ready for operation from A.C. malns.
ONLY £7/18/- plus 4/6 carr./packing.

Further details sent by return of post on receipt of self addressed, stamped envelope.
Trade supplied ct.

RUSH your order now to:—

GRAYSHAW INSTRUMENTS

126 SANDGATE HIGH STREET, FOLKESTONE, KENT.
*Phone; Folkestone 78618
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(RADIO) LTD.

5, Harrow Road, Paddington, W.2

Opposite Edgware Road Station
PADdington 1008/9
OPEN MONDAY to SAT. 9-6. THURS. | o’clock
SEND 3d. FOR 28-PAGE CATALOGUE

Over 300 different types B.V.A. & American
valves in stock. Send for Lists.
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TRANSISTORS

JUNCTION TYPE P-N-P

(British Manufacture)

RED-SPOT 800 kcfs Audio Frequency..................... 10/-
BLUE-SPOT 1.6 Mc/s Mixer and Frequency Changer 15/-
WHITE-SPOT 2.5 Mc/s R.F. and I.LF. Amp........... . 20/-

All Transistors are Tested and Guaranteed
N.B. The Red-Spot is similar to Mullard OCTI

" "
EAVESDROPPER
THREE-TRANSISTOR POCKET RADIO

(No Aerial or Earth required)
Pre-selected to receive the Light and Home Stations. Total cost, as specified,
|[|c|u51|nngr?n5|§tors Transformers, Coils, Condensers and Battery, etc., with
circuit and plastic case.
All items sold separately. 77,6
With single 'phone, 82/6. With Acos Mike, 90/-.

POST FREE
With Min. Hearing Aid, 92/6.

The New

"TRANSISTOR-8"

Push-pull Portable Superhet

' Can be built for £11/10/- l

This Portable 8 Transistor Superhet is tunable for both Medium and Long
Waves and is comparable in performance to any equivalent Commercial
Transistor Set.

Simplified construction enables this set to be built easily and quickly into
an attractive lightweight cabinet supplied.

TEN STAR FEATURES

Y% 8 Specially selected Transistors

Y% 250 Milliwatts Output Push-Pulf

Y% Medium and Long VVaves

% Internal Ferrite Rod Aerial

“% 7 x 4 Elliptical High Resistance Speaker
% Drilled Plastic Chassis 84 x 24in.
*
;t
*

We can supply all these items
including Cabinet for
£11/16/-
All parts sold separately

Send for circuit diagrams,
assembly data, illustrations
and instructions, and full
shopping list 1/6.

Point to Point wiring and practical fayout
Economical. Powered by 7% v. battery
Highly sensitive
Attractive lightweight contemporary case
N.B. Pair of OC72's supplied at additional cost of 40/-
Call & hear demonstration model.
Further details in the August issue of *“ Radio Constructor.””

TRANSMITTER/RECEIVER

ARMY TYPE 17 MK. It

Complete with Valves, High ‘Resistance Headphones, Hand-
mike and Instruction Book and Circuit.

Frequency Range: 44.0 to 61 Mc/s.
Range apprommately 3 to 8 miles.
Power requirements: Standard 120 v. H.T. and 2 v. L.T.

Ideal for Civil Defence and communications.

BRAND NEW 5 @,&

Calibrated Wavemeter for same 10/- extral

CATHODE RAY TUBES

COLARTY a0, o - hanngE . c BB -~ 100 - - 100606000 c NI
. VCR139A Mu-Metal Screen .. 5080000000
VCR97. Full T.V. piclure (carr. 2/ )
VCR517C. Full T.V. picture 5 o A
MU-METAL SCREENS for VCR97 or 517 ...... E .. 10
VCR97. Blight-cut-off. Carv. 2/- ..........
3PB1. Brand new

!

[

—

o
cococono

TRANSMITTER/RECEIVER SCR 522
Oompmmg the well known BC625 and BC624A TUnits. The complete
unit is in very good condition having very useful parts including Relays,
Transformers, Condensers, etc.

Less valves 45/-, carr. §/-.

TRANSISTOR PUSH-PULL AUDIO AMPLIFIER

(200 MILLIWATTS OUTPUT)
Build this Push-Pull Amplifier which ig ideal for Crystal or Magnetic
Pick-up Amplification, Baby Alarm, Microphone Amplifier, etc.
" Powered by 6-volt Dry Battery lasting for months. i
Complete Kit of Parts including 4 Tr: tors and all C: with
Cireunit (less Speaker) and plastic case, £4/10/-.

THE TELETRON "COMPANION"

THREE-TRANSISTOR POCKET RECEIVER
MEDIUM AND LONG WAVES. NO AERIAL
OR EARTH
Tuned R.F. Circuit. Ardente Transformers. 3 Transis-
tors. Drilled Plastic Chassis and Cabinet, size 4L x 3 x lin,,
and all Components. Balanced Armature Qutput. Tota! M=

89’6

ALL PARTS SOLD SEPARATELY

COLLARO RC456
4-gpeed auto-changer. Latest type with
crystal turnover pick-up. £9/15/.

“ HOMELIGHT
ONE-TRANSISTOR RECEIVER

Build this pre-selected set which is

powered by No. 8 battery. Total
. cost including Transistor, Coils,
+ Diode, Plastic Case and H/R single
‘phone.  32/6.

TRANSISTOR SIG NAL

C: lete Kif wuh 2 Transi: C:
Phones with Circuit and plastw case,
42/6

“ HOMELIGHT >
2-TRANSISTOR PERSONAL

Com- PORTABLE
No Aerial or Earth Required

Pre-selected 2 Stations Receiver

TRANSISTOR SQUARE
WAVE GENERATOR
Complete Kit with & Transistors,
ponents, Cireuit and pln/stic case.
R5/-

We can supply all components includ-

DIODES ing 2 Transistors, Diode, Resistors,

B.T.H. GERMANIUM 1/6 Condensers and Miniature Hearing

MULLARD 0A74 .. g’/g Aid and Plastic Case size 44x23x13
.............. I 5
IN"2 Nes, Ne1a 4 and | v. Battery FOR 55/-.

All items sold separately.

MODEL-MAKERS’ MOTORS
Two types avatlable 12 or 24 v.

R.F24. 10/-. R.F.256 12/6. R.F.26 25/-.
with $” spindle ............... 10; - each. -

Brand new with valves, carr. 2/

COLLARO RC/3/554

6 v. VIBRATOR PACKS 3-speed single player with erystal turnover
Qutput 180 v. 40 m/a., 15/-. Brand pick-up type “T." £6/19/6 carr. 3/6.
new, Brand new in original carton.
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PRICE . . .
and 1,200ft.

) OR £ EXTRA
WITH
u n U » { BEV. COUNTER-

tPlus £1/10/-c1rrmgeand insurance, of which £1 ts refunded
on return of Packing Case.}
————-——————_———-—

Including CRYSTAL MIKE
reel of PLASTIC TAPE.

including POWER SUPPLY UNIT
woRy £12.0.0, Ty

ONLY
This amplifier has been
expressly designed to meet
the requirements of the
enthusiasts for High Fidel-
ity reproduction. It 8
bagsed on a new design,
completed by the Mullard
Technicians and only reaily
high grade components are
Incorporated, truly RIGH
FIDELITY Recordings are
cbtalnable whilst ** Hi-

Hoene Constructors.

WE MAKE SPECIAL PRICES TO PURCHASERS OF TAPE EQUIPMENT (i.e. buyers of Deck and Amplifier
together, etc.). SEND YOUR ENQUIRY TO US. H.P. and CREDIT SALE TERMS ARE AVAILABLE.
A COMPLETE KIT OF PARTS TO BUILD

The “fidelity”’ TAPE AMPLIFIER Model HF/ TR2

"? peproduction 13 asgured by use of a high quality Output

,ffe‘l’”"f introduce...

A “fidelity” TAPE RECORDER
WITH EVER YTHING — EXCEPT A HIGH PRICE

TESTED AND APPROVED AT THE TRUVO X LABORATORIES

IT INCORPORATES: The NEW TRUVOX Mk. IV TAPE DECK to-
gether with the * fidelity” MODEL HF/TR2 TAPE AMPLIFIER (both
fully described on this page), and a Rola 10 x6in. P.M. speaker.

® BEFORE CHOOSING YOUR TAPE RECORDER YOU SHOULD ¢
HEAR THIS MODEL—TRULY “ Hi-Fi” RECORDINGS ARE 4
OBTAINABLE and it is comparable to much higher priced Recorders.

Alternatively send S.A.E. for ILLUSTRATED LEAFLET.

Pt g
PPN

P

CREDIT SALE: Deposit £12/8/- and 9 monthly payments of £4/10/8.
HIRE PURCHASE: Deposit £24/15/- and 12 monthly payments of £3/5/11.
T CHEGE SMRNNN ANUEDS FEEEN N S

J YOUCAN BUILD A PORTABLE TAPE RECORDER
OR INCORPORATE “TAPE” INYOUR RADIOGRAM.

THE NEW TRUVOX MkIV
TAPE DECK

THIS 1S UNDOUBTEDLY ONE OF THE
BEST TAPE DECKS ON THE MARKET.
WE HAVE A FEW ONLY AVAILABLE

(Plus 10/~ carr.

rrice £27.6.0 Rbdr

CREDIT TERMS Deposit £8/17/- and 9 month'y
payments of £2/10/-.
H.P. TERMS: Deposit £13/13/- and 12 monthty pnyment.s of £1/5/4.

SPECIFICATION:—@ 3 B.T.H. shaded pole motors with sllem. friction drive elimin-
ating wow and flutter. @ Push buatto nd

Al
mterlocked (patented). @ Patented electnc type push button controlled brake.

Transformer by Gilson. It locorporates a " magic eye *’ Recording Leve! indicator, a
two position equahser for.ﬂm and 73in. speeds, and an effective Tone Control arrange-
ment. 8ocket are incorporated and in addition
a position is provnded m em.ble it to be used as an independent Amplifier for Gramo-
phone Records or Radio Tuning Unit. Overall size: L1in. X 6in. X 6in. high. Buitable for
nearly ali makes of Tape Decks. Whep ordering, please advise make of deck in use.
THE ASSEMBLY MANUAL, PRACTICAL DIAGRAMS, etc., are available for 2/9 or
send 8.A.E. briet details,

WE ALSO SUPPLY THE HF/TR2 ASSEMBLED and READY FOR USE
TFOR £186.0.0. (Plus 6/- carr. & ins} H.P, TERMS. Deposit £8 and 9 monthly
payments of £1.°CREDIT TERMS: Peposit £4 and 9 monthly payments of £1/9/4.

TICULARLY SUITABLE FOR HIGH QUALITY RE-
PRODUCTION OF THE F.M. TRANSMISSIONS.

A 2-stage high seunsitivity |
amplitier having BEPAR.
ATE BASS and TREBLE
CONTROLS and designed
10 give up to approx. 5 | stage aud incorporating
watts with verv pleasing | uegative feedback. PRICE
quaiity.  PRICE £8/6/-. ¢ £6/16/-.

POWER SUPPLY. 1s obtainable from a small separate L4
Unit which apart irom supplying power to either Ampli- ®

250 volts,

A usLJge version of the @

ments of

‘.....O...O0I(‘.Q.G....'.........................................60.......0.........0..l

Tuning Unit. PRICE (additional to above), £2/10/-. @ data required.

The “ Compast 5-3° ® STERN'S “fidelity’’ COMBINED A.M. and F.M. ¢ HIRE P
TUNING UNIT

** model but n this @ This is IDENTICAL to the Stern’s F.M. Tuner illustrated
case having an additional g above, but in addition incorporates the MEDIUM WAVLE-
BAND and thereby also provides a selection of foreign

o Stations Frice £418 48 ()

TERMS :—(a) H.P. Deposit £9/9/- and 10 monthly pay-
3 £1/1/-; (b) Credit Deposit 94/15/- and 9
fier, also has additional supply available for a Radio ® monthly payments of £1/14/7. Send S.AE.

@ Inching to assist editing; tape joading on the drop-in principal accommodation
for reels of 7in. diameter. @ Tracking sense. To British and American standards
® Playing times: Up to 3 hours with L.P. Tape or 2 hours with Standard Tapes.

® Two tracks side by side, with safety gap. @ Playing *lme indication by pre-
cislon revolution counter or large visual type indicator piate, according to choice.
Positive Azimuth adjustment of Record/Player Head. @ High Impedance Heads.
® The metal work is Gold Hammered finish. @ Overalj size 14}in. x 12{}in., from
top of face of panel, overall depth 5in.

The Mk. IV DECK CAN ALSO BE SUPPLIED INCORPORATING PRECISION REY.
COUNTER for £30/9/-. H.P TERMS: Deposit £15/4/8 and 12 months of £1/8/3

CREDIT SALE: Deposit £7/12/3 and 9 months of £2/15/-.

o Stern $ “ﬁdellty” F.M. TUNING . THE ARM_STIWEWDTITM AMmI

’ 1 11
STERN’S ‘GOMPACT 5 RADIOGRAM CHASSIS
AMPLIFIERS : I.,NI1-A 5-Valve . Developed to meet the ,

Tuner incorporating @ "ceds of those who

® the latest Maullard P req|:;re really - high

® Permeability Tuned o Juality  radio  and

@ Unit. Price assemn- lk')ecor reproduction

o bled less Power ® but who, for reasons
Bupply: @ of expense or lack of

@ Bupply @ Toom in existing or

® proposed cabinets,

° £1 4.10 0 : cannot cohn;itt“]er the .

. normal -fidelity %"

® (Plus 7/6 carr. and ins.s ® system. The A.F‘.log

° lég/‘}ys (3’931' lzgl"os"' ¢ 18/4: @ is as good as, or

'Y - an monthly payvments ol .

e (bi (éreanDeposlt 51:'3[!1112’6 :Lmzog monthiy pnymen(s]«:x : be“'"- 'han“;ils b‘:‘ the most, “l}’;m”e Am"“’ﬂe‘,':;l:a:
£1/6/7. Provides ** 1" repreduction with any make

The '* Compaot 5-2 "' : of Awplifter and many Radio Recéxvers. 1t incorporates e gﬁsnngdAgmggéo#g;E;e a wide range of control.
@ The latest Valve line-up—EBECC86, 2 type EFS5, EFY
%ggg%%&?oﬁ[w&g?ggﬂ[m;’E“ ngﬂ Q"A“}‘CY @ aud LEMBO. @ A - Magic Eye ' Indicator. ® Power : PRICE £37 (Pius 7/6 Carr and Insy

consumptlon is 1.7 awmps at 6.3 volts and 26 m/a at

o CREDIT SALE TERMS: Deposit £9/5/- and 9 monthly
payments of £3/7/10.
URCHASE TERMS: Deposit £18/10/- and 12
@ wmonthly payments of £1/14/4.

...O..........e...O......O.............O..................0......0.0. s00008080050

Open Monday to Friday 9 a.m.—6 p.m.
Saturday 9 a.m.—| p.m.

STERN RADIO

LIMITED

(Plas 7/6 carr.
and ins.)

it furiher
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®e00cccescccccssses HIGH FIDELITY geeccssecesscsscacss

:  AMPLIFIERS TUNING UNITS :
s PRE-AMPLIFIERS FOR JHE + RADIO RECEIVERS :

Zeeessecsccaneecnes s HOME CONSTRUCTOR :..................:
COMPLETE KITS OF PARTS FOR THE “Hi-Fi" ENTHUSIAST

QUALITY OF THIS NATURE HAS NEVER BEFORE BEEN OFFERED AT SUCH LOW COST.
STERN’S “fidelity”’ PRE-AMPLI- |
FIER TONE CONTROL UNIT

A COMPLETE KIT OF
PARTS, STERN'S

“HIGHQUALITY "
8-10 WATT
AMPLIFIER

Has power sup-
avaitabl

THE MULLARD '*5-18"
MAIN
AMPLIFIER

“A design for the music lover”

(plus 5/- carr.
I Briefly it has inputs for all types of MICROPHONES, and ins.). £7/1 0/0
This is the | HIGH and LOW GAIN PICK UPS and a RADIO TUNING WE ALSO OFFER IT ASSEMBLE!Y
very latest de- # UNIT. It incorporates (a) GRAM EQUALISING CON- and RLADY FOR USE for £9/10/u
sign and peeds no recommendation from us. Our Kit is§ TROL: (b) S8TEEPCUT FILTER: (c) Continuously (ptus 3/- carv. and ins.).
complete to Mullard's specification, including the latest | variable BASS and TREBLE CONTROLS and a variable This amplifier has proved one of the most popub\r model=
GILSON ULTRA LINEAR OUTPUT TRANSFORMER . OUTPUT CONTROL which enables its use with any typs ¢ yet otiered to the HOME CONSTRUCTOR. It provide:
and the entire MULLARD Valve line up. ALL BPECIFIED } of Ampll.ﬁer really excellent reproduction up to 8 watis, employinz
COMPONENTS are supplied. ICE OF COMPLETE KIT OF PARTS £6 /6 /0 6V6's in pnsh-pull and incorporating negative feedback

PRI
PRICE OF COMPLETE KIT OF PARTS WE ALSO OFFER IT ASSEMBLED READY Provides for the use of both 8 and 15 ohm Speakers. The
(Plus 5/- carr. and ius.). £11/ 11/0 FOR VSE, £8/-/- (Plus b/- carr and ins.). Complete SPECIFICATION and BUILDING INSTRUC

THE full SPECIFICATION and BUILDING INSTRUCTIONS for these two Units are available for 1/6 each. THEY
include COMPONENT PRICE LlS’I‘S and simple “ wire-to-wire ” PRACTICAL DIAGRAMS. are nvm!able seI"m"e_“’ —

SPECIAL PRICE REDUCTIONS . . . FOR PURCHASERS OF A COMPLETE “HiFi” AMPLIFIER

WE WILL S8UPPLY (a) COMPLETE XIT OF PARTS to build THE MU’LLARD “ 8510 *° MAIN AMPLIFIER and the STERN'S * fidelity © PRE-AMPLIVIER-TONE CONTRO!.
UNIT for £16/16/- or we will supply THE TWO UNITS MADE UP and READY FOR USE (or£19/19/~  Terms: Deposit £3/19/8 and 12 monthly puy
menta of 18/7 or g5 Deposlt and 9 monthly payments of £1/168/7.

“"MODERNISE YOUR OLD RADIOGRAM" ' 'sMUcH CHEAPER

THE LATEST DESIGN OF COMBINED AM/FM REPLACEMENT RADIOGRAM CHASSIS and a NEW 4.SPEED RECORD PLAYER
STERN'S NEW ¢ Fidelity '’ COMBINED | THE NEW ARMSTRONG P.B.409 AM/FM’ I STERN'S -

TIONB are available for 1/8.
“ Wire-to-Wire D are included and all C:

AM/FM RADIOGRAM CHASSIS RADIOGRAM CHASSIS ‘SUPER 31X’

A genuinely hand-made chassis providing really high quality I A *de luxe ™ Chassis for those who want the highest 6 Vaive
on both Radio possible quality ¢ 3 wayeband

aadjGrac; PRICE Superhe:

PRICE | periie:
£26/15/0 £29/8/0 | rrovics good -

€1 k¢
(Plus 7/6 carr. I (Plusd7i/6 carr: I'ancdmrlegll; 1zo::i‘
and ins.). I andine) | reproduction on
TERMS: Credit TERMS: Credit | both RADIC «
Deposit £6/14/- Deposit  £7/7/- ' GRAM

and 9 thi

payments _of | FRICE £44:/0/0

£2/14/-. HP ONLY ! (Pius TI6 carriaye and ins.y

Deposlt£13/7/6 ' Dep. £14/14/- I CREDIT TERMS: Deposit £3/10/- and 9 monthly pay-

and 12monthly and12monthly | ments of £1/5/8. H.P. TERMS: Deposit £7 and 10 monthly

ayments  of | pavments of

BRIEFLY IT HAS— g;,yg';;;“ °t| BRIEF sPECIFICATION:— gl/ylms I BRIEF sPECI]?lC/ATION

An 8 valve line up incorporaling the latest MULLARD | A 9 valve line up employing the latest MULLARD preferred-

&e!e‘rrneg;%yﬂe valv;s. d.l Provides complete coverage of grype valves. @ P]ro\ ktll:s coggf{; coi;:r;% t;i themglg
e V. waveban lus the SHORT, MEDIUM and ‘ransmisgions, plus the B an

LONG waves. @ Has E})‘M ‘e in Push- Pull with neg:mve waves. @ Hax me;h Puil output, with negative feedback,

feedback of 6 watts output. @ Employs “ Piano Key ' | for 6 watts Peak output. ® Quick action * Piano Key ™

(S}elector S\»;'ltchkazzdf a \'I:.r;:ble Toue Contrel. @ Contains Be)}:ctorsEaud smratelBgss :md T;e}’yrle Cz()}ntro\sln .' Has
ram input socket for both Crystal and M: tic Pick-ups agic Eye *’ ing Indicator. 'wo Gram Inputs are

® Provides ior use of either 3 or 15 ohm sggfﬁm ® Has ' provided, one for Crystal Pick-ups and the other for Magnetic

" Magic Eye "' Tuning Indicator. @ Dimensions 18in. X I types. @ Dimensions 13in. x 83in. x 8in. high, Dial size

9}in. x 8in. high, Dial size 11}in. x 5}in. 113%in x 53in.

SEND §,A.E. E‘ FURTHER INFORMATION IS REQUIRED ON THESE CHASSIS.
To complete 2 @ENUINELY HIGH QUALITY RADIOGRAM . . . we recommend THE NEW COLLARO MODEL 456 4-speed Autochanger and if s LOUDSPEAKER is required
we recmnmend TBE 8- or lo-lnch w B STENTORIAN m-Fl " MODELS. We have BPECIALLY REDUCED PRICES for purchasers oi a CHASS18B and RECORD PLAYER (anl

WE HAVE THE FULL RANGE OF

CASH ONLY OFFER!'! |
! DULCI CHASSIS IN STOCK
THE MODEL H.4 is iilustrated but all Chassis and Tuners are similar—send

This latest B.S.R. 7
MONARCH 4-SPEED (7

£7/1 9/6 (Plus ‘ 8.A.E. for leaflets. H.P. and CREDIT 8ALLE TERMS are available.
RADIOGRAM CHASSIS

AUTOCHANGER
5/» carr. and ins.). b _,i
® These units g = I These two Chassis are really well designed and reproduce most excellent quality

and 9 monthly
payments from
£2/9/-.

* Delayed AVC on all \\nvebands

* Preselection feedback

* Modern valve line-up: 12AHS, 6BA6, 6ATS, two 6AQS
and 5Z4 (or OCTAL VALVE equivalents)

% Push-pull output gives approx. 6 watts

% Connections on chassis for extension speaker, gram
and mains sapply to eram.

% Coverage 18-50 metres, 190-560 and 800-2,000

% Overall size 11 x 7] x 8}in high, dial 8} x 4}in

% A tronze dial escutcheon is available for 4/6.

will autochange both Radi 3 G

on all four ) I Model B3 3 Waveband AM/FM chassis ... ... ... £20117/0
L £24/6 /6
and 12 in. Model H. 4—‘\ 4 Waveband AM/FM chassis .. ... ............. H

e — = ———|TUNER UNIT CHASSIS
® They plaN RECORD PLAYERS The FM/VHF TUNER CHASSIS with self-contained Power
MIXED 7in, THE VERY LATEST MODELS ARE OFFERED AT |Srr- £17/10,3

10in_and 12in. records of same speed.

® They have separate sapphires for L.P. and 78 r.p.m. GREATLY REDUCED PR'CES IMODEL H4/T— 4 4-Waveband AM/FM £20 17 0

which are moved into position by a single switch. _  gend S.A.E. for ILLUSTRATED ond DESCRIPTIVE |TUNER with seli-contained Power Supply. 11/

O B B b Doseronat By, 7t LEAFLET which also contains details ofi— MODEL H.1l—A combined 4-Waveband AM/FM Tuner

T s e offer thoce BRAND NEW ) A PORTABLE CASE to nccommodate an £3/17/6 yneorporating o Hi-Fi” Control Unit—Audio Pre-

UNITg at this exceptional price. Ampli and aat 3 / Inmph.ﬂer which has switching and connections for Tape
' (b) A 2-STAGE GRAM. AMPLIFIER having separate 3Replay, Gram equalising, Bass and Treble £29 /3 /10

BABS and TREBLE CONTROLS. Bultable £4 /0 /0 ICoutrole. ete.

“Hi-Fi "' AUDIO AMPLIFIERS

1 09 1 1 5 FLE ET ST for use with al‘ modem Record Playem R
- =y FOR GALLERS ONLY w:-me m-:,ock MODEL G.A.4-—A self-contained 4 waty, Ampliﬁer with.

various KIT8 OF adjustable Tone Control Box. /0

0 PARTS inc'uding F.M. Tuners, AM/FM Tuners, Midge
Battery Portable and Mains Units, etc. etc. .. We also have JMODEL D.P.A.LO—A 10 watt Amplifier thh separate
[}

the most comprehensive stock of WIRELESS and yTone-Preamplifier Unit incorporating Bass £1 9 /1 9 /0
ELECTRICAL COMPONENTS. land Treble Controls and Gram. equalising.

Phone: FLEet Street 5812-3-4.




SAYE POUNDS'

LASKY’S
F.M. TUNER

PRINTED CIRCUIT VERSICN
OF G.E.C. 912 F.M. TUNER
FOR HOME CONSTRUCTION

Our stocks are constantly changing.
See us for your requirements or
send for our list of 3-speed and
4-speed Auto-changers, including |
RC80, RC88, etc., post' free. {

‘ Note these star feat;llres:-

Y HIGH SENSITIVITY.

| y¢ T.C.C. PRINTED CIRCUIT.

Y% NEW T.C.C. CONDENSERS.

| % AERIAL COIL AND R.F.
COUPLING COIL PRINTED

| ON CIRCUTT.

Y 5 VALVES AND

} 2 GERMANIUM DIODES.

By the use of a printed circuit the

LF. and R.F. amplifiers are ex-

Latest model RC.456 incorporating | ;l:('il‘(;‘les;u?ggb;(;eatcomigtig:‘tménggﬁ

auto and manual control enabling | tuners. Valve line-up:—

records to be playved singly or o
q A R.F. Amplilier, Z719 or EF80.
a'utox_natlcally. 4 Complete wn_th J Mixer and Osc.. B719 or ECC85.
Studio erystal pick-up and sapplurel 1st LF. amp., W719 or EFS5.
stylus. List £13.17.0. £9 15 0 2nd LF. amp., W719 or EF85.
. »

2\

COLLARO
4-SPEED
AUTO-CHANGER

.

= 4

LASKY’S PRICE 2 Germanium Diodes GEX34.
| Driver Limiter, 2719 or EF80.
B.S.R. 4-speed with t.0. crystal | GAN BE BUILT FOR

(including valves) 8 Gns.

G.E.C. F.M. Tuner Book plus
our full data and shopping list
2/6 post free. All parts available
separately.

LASKY’S PORTABLE
GR

pick-up. £8/15/-, post 5/-.

SINGLE PLAYERS

Collaro 3/654 3-speed Single Play-
er with Studio T p.n., crystal

cartridge and styli. £6 19 6 ‘
e AM AMPLIFIER

LASKY'S PRICE
Carr. 3/6. ) :
Collaro  4/456 4-spced Single | 4 watt. Will suit any type of
Player £7/19/6. Carr. 3/6. crystal or magnetie pick-up. Uses
3 valves:—EL84 output, L83 and
| EZ80 rect., 7 x4in. elliptical

CABINETS AND CASES
Large selection for TV sets, Speaker. Speaker and controls are
radiograms, record players, tape separate and can be mounted in

5 ; H cabinet where most suitable.
B e ineitaq | PFIC®S | COMPLETE with 3 valves, knobs

and speaker, ready 5 9 6
BAND 11] CONVERTORS ity

for use, Carr. 5/-.
Large stoeks. We have just what g?lfést and  cireuit - diagram on
wvou reguire. Call and £3 16 6I .
select.  Prices from » = LASKY’S PORTABLE

GRAM AMPLIFIER KIT

For construction on printed cir-
cuit. 2 watts. Note small size:—
approx. 6% x3iin. Maximum
height 5in. Uses EL84 output and
6X4 rectifier, double-wound trans.,
tone control, output trans., and
X 4in. elliptical speaker. COM-
PLETE KIT including valves,

REALLY SUPERB
TV CABINETS

<

T.C.C. printed circuit, speaker and
full instructions.

e~

ALMOST HALF PRIC

Dimensions: 36in. high, 19in. deep,
max. width 26in. Constructed of
finest laminated wood with straight
grain walnut veneer, inlaid maple.
Fitted two full-length doors. Has
cut-out for 2lin. projection TV
but can easily be adapted for any
size ¢.r. tube. Ajso can be adapted
to house hi-fi equipment or a
radiogram. A really handsome
cabinet which cost £20 to manu-
facture.

LASKY’S PRICE |
£10.19.6 |

Carr. 21/- extra.
Strictly limited number, unrepeatable once sold

WIRELESS WORLD

Avucusrt, 1957

ORDER BY POST IF.YOU CANNOT CALL

NEW MINIATURE 200 milliwatt
TRANSISTOR AMPLIFIER KIT

for construction on a Printed Circuit

Size: 3%« 3lin. Height can be
under lin. Uses our new her-
metically sealed Transistors and
operates from 6-volt battery. Out-
put impedance 3 ohms.

FULL DETAILS, CIRCUIT
DIAGRAM AND SHOPPING
LIST 1/- post free.

COMPLETE KIT including 4
Transistors, all brand new com-
ponents, latest T.C.C. miniature
condensers, printed cireuit and

full instructions, 86/'6 Post 2/-.

DEMONSTRATIONS AT
EITHER OF OUR ADDRESSES

All components available
separately.

TRANSISTORS AT A
REASONABLE PRICE

R.F. PN.P. Junction type, suitable for medium
and low frequency oscillators, frequency changers
and LF. amplifiers 1.5 to 8 Me s. 21 -
(double spot—yellow and red).
AUDIO P.N.P. Junction Type, suitable for high
gain and low frequency amplifiers, and for output
stages up to 250 milliwatts. 10
(double spot—yeliow and green).
Post I'ree.

SPEC1AL PRICES FOR 6 AND OVER
% TESTED AND GUARANTEED EFFICIENT

Y HERWVIETICALLY SEALED and unafiected by tem-
perature variations.
Full operatinzg data and circuit diagrams for a simple receiver superhet,
T.R.F.. multi-vibrator, relaxation osciilator, audio amplifier, oscillators,
signal tracers, ete., supplied with each Transistor.

MULLARD TRANSISTORS BRIMAR TRANSISTORS

o7 | gem ocyz | T8 18/, T82 e oo 241
2y- 24/- 30/- 'my1 30/-.TJ2 35/-. TJ3 40/-.

BAND 1-1ll CONVERTERS | 20,000 VALVES IN STOCK
Covering Channels 8-4 or 1-9. | Brand new surplus and imported
Complete with valves and power | valves, also full stock B.V.A.
supplies. £5/17/6. | valves and C.R. Tubes. List Post
See our advt. in June issue. | Free.

NEW BRENELL MARK IV DECK

Now available! Entirely redesigned to permit
of conversion to stereophonic sound with
4 heads for dual channel operation
when required.

DECK only............ 22 gns.

DECK WITH PRE-AMP. UNIT

and magic eve indicator ready for

use with any standard amplifier
384 gms.

COMPLETE MARK IV TAPE

RECORDER, as illustrated

53 gns.

Come and inspect the new Brenell Mark IV and have a
demonstration. Full details post free on request.

TAPE DECKS
Collaro ‘ Tape Transcriptor,” Mk.
III, £22.

Truvox Deck, Mk. III, 23 gns.
Truvox Deck, Mk. IV, £27/6/0.
Lane Deck, £18/10/-.

Wearite Decks, £35 and £40.

TRUVO X *SENIOR’* SPEAKER
DRIVING UNIT (pressure type)

Power handling cap. 15 watts peak.
With 12ft. cinema horn reproduces
%own&(;] 51_)1,7 cps,

ist =
Carr, 5/-. 59/ 6

Lasky’s
Price

TAPE RECORDERS

Leading makes — Elizabethan,
Truvox, Sound, Vortexion, etc.
All leading makes of Recording
Tape in stock. Also all types of
Spools.

MAGNETIC RECORDING
TAPE, kraft base, on Cyldon
metal spool, 1,200ft. 10/6. G600ft.
7/9. Post 1/-.

PURETONE Tape on plastic
spool, 1,200ft. 12/11. Post 1/-.
All makes of tape stocked.
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JASON F.M. TUNER
Special parcel containing data
go_ok, :éhassis, frogb panel, dial,
rive, tuning condenser,
full sets of coils, I.F.’s' 68/9
ratio detector, etc. Post 2/6.

DATA BOOK with price list 2/-.
Note: This tuner uses 4-6AM6
and 2 crystals and can be built
for £6/15/-, plus 3/8 post.

JASON “ ARGONAUT"”
Super-sensitive Tuner for F.M.
and medium waves, Complete

parcel with power £43 10_6

supplies. Post 3/6.

DATA BOOK 2/- post free.

Chassis Assembly 57/9 post 2/6,

LF. and Coil Set 78/- post 1/6.
All components available separately

OTHER F.M. TUNERS
TSL F.M. TUNER £17/10/-
DULCI F.M. TUNER £17/10/-
DULCI AM/FM TUNER £20/17/-

LASKY’S BATTERY

PORTABLE FOR
HOME CONSTRUCTION
ON PRINTED CIRCUIT

ot

Can be built complete with
valves and case for only

£7.7.0

Post 3/6 extra.

Combines simplicity of construe-
tion with high quality performance.
In articular, the PRINTED
CIRCUIT greatly simplifies con-
struction and eliminates the pos-
sibility of wiring errors, Build it
NOW ready for your holidays!

10 STAR FEATURES

+ PRINTED CIRCUIT, size 7}
X 2%in,

% 4-valve Superhet, med. and
long waves. )

% Low consumption
Double Battery Life.

Ferrite Rod Internal Aerial.

5in. P.M, Moving Coil Speaker.

Brand New T.C.C. Capacitors.

Automatic _Volume Control.

New Style Contemporary Case.

Lightweight and Handsome

Appearance.

% Every Component
separately.

DEMONSTRATION MODELS AT
BOTH OUR ADDRESSES

Valves.
*
*
*
*
*
*

available

CIRCUIT DIAGRAM, data, in-
structions, and shopping list,
1/6 post free.

POWER UNIT for above, also

suitable for other battery por-
tables. For 200250 v. A.C.
mains. Complete Kit including
printed circuit, 45/-.

RADIO - TELEVISION

WIRELESS WORLD

HI-FI - ELECTRON

LASKY'S RADIO
CONSTRUCTOR PARCELS

PARCEL No. 1

Contains everything to build a 4-valve
3-wave superhet for 200/250 A.C. mains.
Uses 6K8, 6K7, 6Q7, 8V6 valves. Attrac- |
tive wood cabinet, walnut veneer, or plastic
gubinetca.s illustrated. Size 12x 6} x 5}in. |
eep. CAN BE BUILT FOR

Carr. and packing 2/6. £7'1 9'6

PARCEL No. 2

Contains everything to build a T.R.F.
3-valve set for 200/250 A.C. maius, medium
and long waves, Uses 6K7G, 6J7, 6V6 and
metal rectifiers.  Neat plastic cabinet,
walnut or ivory finish, or wood cabinet.

8ize 12 x 61 x 5}in. deep. |
£5.10.0

CAN BE BUILT FOR
Carriage and packing 2/6.

INSTRUCTION BOOK for either above
sets 1/- post free.

CABINETS ONLY, plastic or wood, 17/8.

Post 2/6.
Al il

bl
y. |

5-VALVE RADIOGRAM
CHASSIS COMPLETE
WITH VALVES

3-wave superhet, 18-50 m., 200-250 m.,

1,000-2,000 m. Brand new Maullard and

Mazda valves—6C9, 6F15, 6LD20, N108,

U107. Overall dim. 13in. long, 6in. deep, |

7in. high approx. for A.C. mains 200/250 v,
LASKY’S PRICE,

complete with all valves. £7'19'6
Carr. & Pkg. 7/6 extra.

N

Price without valves, £5/4/-. E

H

MOVING COIL H

P.M. SPEAKERS H

2}in., 3in. and 3}in. ......... 19/6 %
5in. 19/6. 6%in. 17/6. 8in. 21/-3

10in. 29/6. 12in. 29/6.
63in. with transformer.
7 X 4in, Elliptical

10 X 6in. Elliptical .

21/-2
19/6»
32/64

FEW ONLY
I7ZIN. C.R. TUBES
fl‘yjp% %IQF;IM,terectangular, alum.
inised, 0.3 heater.
Brand new and unused. £14.19.6
Also, 14in. at £12/19/6. Carr. and
Insur. 22/6.

HI-FI_ ELECTROSTATIC
SPEAKERS (““TWEETERS”’)

Easy to fit to any radio, TV receiver ors

sgEssEsasmcEsTesEmEl

amplifier. Full data and ecirenit diagram g
supplied. -
LS8H75. For outputs up to 6 watts, 8f-.3

L8H518. For outputs of 10-12 watts, 12/6. 8

LPH65, MOVING COILL TWEETER. Imp.*
For outputs up to 8 watts. 2}in. di 3 ]

ICS - RECORDERS

H.P. TERMS
AVAILABLE
on certain goods.

Write stating your
requirements.

'MAKERS'  SURPLUS

TV

COMPONENT BARGAINS

WIDE ANGLE 38 mm.
Line E.H.T. trans., ferrox-cube core,

123

ALL-DRY POWER UNITS
By Decca. Suitable for any bat-
tery radio using IR5 IT4. etc.,
474 volts H.T., 1¢ volts L.T.
Mains input 200-250 adjustable.
In metal chassis with rubber feet

9-16kV. ... ....... e e .. 25/ and black plastic cover. Size:
Sc;i:;l;l]l:g Coils, low imp. line and =5 7 X 5 X l%in. Mains lead :_md on/
Ferrox-cube cored Scanning Coils and off switeh. _Complete with two
Lme Output Trans, 10-15 kV., metal rectifiers, reacy for use.
EY51 winding. Line Trans. Com- List £14/15/-,
plete with circuit diagram, the pair 50/- LASKY'’S PRICE 35
Framq Outpu}« Transformer ........ 6/6 Post 3/6 / -
Scanning Cols, low imp. line ‘m‘? 136 | ¢ I too iarge to fit into your
Yool nottable, stand it on or by 1t
4/6
Focus Magnets Ferrox-dure ........ 196
P.M. Focus Magnets, Iro?] Cored .... 19/6 HEANS TRANSFO.RMERS
Duomag Focalisers .. .............. Ab _200-250 v. 50 c.p.s. primary, finest
300 mfa. Smoothing Chokes ........ 15/~ | auality, fully guaranteed.
Electromagnetic focus coil with com- MBA/3. 350-0-350 v. 80 mA., 6.3 v. 4 a.,
bined scan colls ......... ... 25/- | 3v.2a. Both filaments tapped at 4 v{)ltsé.
9/
STANDARD 35 mm. MBA/?. 250-0-250 v. 80 mA. 63 v. 3 a.,
Line Output Transformers 6.9 kV. 5 v. 2 a. Both filaments tapped at 4 volts.
E.H.T. and 6.3 v. winding. Ferrox- 9/6
cube ...... - P ....... 19/6 | AT/3. Auto trans, 0-10-120, 200-230-240 v.
Scanning coils. Low imp. line and 100 watts ......... . 9,
TRATNE  ..ooetna e 12/6 | MT/340. Tapped input 200-250 v. 300-0-
Ditto by Igranic .............. .... 14/6 | 300, 100 mA.. 5 v. 3 amp., 6.3 v. 1.5 amp.
Frame or line blocking oscillator X 16/8
transformer .................... a6 | MT/341, Tapped input 250-0-250, 120 mA,,
Frame output transformer ........ 7/6 | 6.8 v. 6 amps., fully shrouded ...... 2718
Focus Magnets.
Without Vernier 12/6 | FILAMENT TRANSFORMERS
. W(iJmIVeEluert %yg All 200-250 v. 50 c.p.s. primary,
‘ocus Coils, Electro-magne i 3
200 m/a. Smoothing Chokes 10/6 | g?;es\!i lq‘.’:aillltn{ﬁ ?lly gu«lra nt5e/e1di
sssesssesEsEsssmensnEES ssee?$.3 v. 3 amp. ... 9/6
! #63v.lamp. ..o 4/6
COMING SOON ! 80-30 v. 2 amp. tapped volltajzes
[ 9/6
LASKY’S FULLY .
Q) GERMANIUM
TRANSISTORISED H CRYSTAL DIODES
GEX.001/6. GEX.34 3/8. WG5 3/6. GEX
PORTABLE FOR HOME Eg‘:}lsgﬁis?Aﬂ 5/-. GD3 3/6, GD1 3/6.
CONSTRUCTION : ]
s FERRITE ROD AERIALS
Note these Star features. :Med4 and long waves, wound ready for
% Unit construction on Printed Suse. Each 6/9, post 1/-.
Circuit H
% 200 milliwatts push-pall output g ] *FEIZRITE mrl(olo
q Bin. long, }in. diam., with full instructions
* é‘Lsf;lanZumTrd?ggésw“ and 1 E;or makging a Ferrite rod aerial 2/6, pol;:
sl/-
% Ferrite rod aerial H
% Fully tunable o STAg'gsggNé'g“;NG
% Uses one 6 v. and one 11 v. 005 rufd., with fixing feet. Eachk 5/11.
battery with very low con- 8Post 1/6
sumption L]
q . s PEAK] 0V NGS. L. tock
% Choice of 7 x 4 elliptical or 3}in '%ygan E:‘d & soEnlgvegge A B‘:)rgaekesr Oé:éveor{
P.M. Speaker. #ings, Any size piece cut. Send for sample
Y Choice of cabinet = and prices.

Watch for fuli details.

LSH100. For outputs up to 20 watts. 14/-.§ g Most important — a keen price!

5.5 ohms, ireq. range 2,000-2.200 50 ¢/S.esusvesssussssams=sssusavesseasesl

RI155 RECEIVERS
Few only leit. Let us bave your enquiry.
Prices from £4/19/6.

»
»
»
.
.
“

39/6. All post free.

HI-FI EQUIPMENT

SPEAKERS—Goodmans, Wharfe-
dale, G.E.C., Lorenz, ete.

AMPLIFIERS — Quad., Rogers,
Leak, R.C.A., Pamphonic, Unitelex,
W.B. etc.

SELECTIVE DEMONSTRA-

TIONS OF ALL HI-FI EQUIP.
| MENT AT OUR TOTTENHAM
| COURT ROAD BRANCH.

ad

NEW AND PERFECT 16” METAL

previous advts. in“ W. World
or send for details.

Carr. and Insur. 22/6 extra.
Masks, Anti-Corona, Bases and Ion Traps availabie.

CONE C.R.T.

Type T901. Note: Not “seconds” LISTED AT
but perfeet tubes in original £93.9.10
cartonsé GivesGlarge t}al glﬁg S
in. picture, uarantee: y ’
us for 3 months. See our chll(cYEs

£8.9.6

ASKYS

RADIO

LASKY’S (H

ROAD, W.1.

MUSeum 2605.

42 TOTTENHAM COURT

Nearest Station Goodge Street

ARROW RD. LTD

370 HARROW ROAD,
PADDINGTON, W.9.

(Opposite Paddington Hospital
LAD 4075 and CUN 1979.

L MAIL ORDERS TO HARROW ROAD PLEASE

Open all day
Saturday. Early
closing Thursday
(both addresses)
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There is always a fine selection of equipment at

ARR 2 RECEIVERS

Covering 235 to 358 Mc/s. Containing 3 6AKS5’s, 7 900ls, 1 12A6.
Good condition. Price 25/-, plus 3/- post and packing. Circuit sup-
plied. Size: 10tin. X 4in. X 53in., black crackle finish.

STUD SWITCHES
20 segment 5/16in. studs, base 5in. square with handle and housing.
New and boxed, 5/- each, plus 1/6 p.p.

BEACON RECEIVER BC12064

Covering 200-400 kcys.  Valve linc-up:
6K7 RF; 6SA7 frequency changer; 6SK7
LF. amplifier; 6SQ7 det; 238D7 O/P.

This was designed to run on 24/28 v. D.C.
HTI/LT. Excellent basis for car radio; size
6 x 5 x 4in. Good working order. £3/5/-
each, plus 5/- carr.

DESYNN TYPE Antenna or Beam position indication
system

This comprises a_transmitter unit and Indicator which will operate
on 12 or 24 volts D.C. and will indicate with instantaneous and smooth
pointer movement. The Transmitter is a specially designed potentio-
meter and will operate the Receiver on a simple three-wire system and
the receiver in this instance is calibrated in Gallons but dial could be
easily altered to indicate a 360 deg. sweep. Transmitter and Receiver
with full instructions. Price 12/6, plus 2/- p.p.

GYRO UNIT AND INVERTER

Inverter: 12 volt D.C. input, 3 phase 190 cycle output. (These inverters
can be used successfully as 12 v. D.C. Motors for Models.)

Gyro Unit: operates on 3 phase output from Inverter. Peak speed
11,400 r.p.m, Caged. Precision made equipment.

These units are ideal for experimenting and demonstration purposes.
Size: Inverter 4 X 3 x 3in.; Gyro 4in, dia. incl, cage. Price 12/6 per
pair, plus 3/- p.p.

)RADIO ALTIMETER

5 mA. panel mounting meter, 3in. dia., 8in.
circular scale. Large magnet. Scale easily
removable, leaving finished faceplate for re-
calibration. Basis for sensitive portable
multimeter, Brand new. Boxed. 7/6 post
free.

BATTERY INTERCOM-AMPLIFIER

Type Al368 A.M. REF, 10U/13025. Using 1 VR35 and 1 VR2l.
Power Req. 120 v. H.T. 2 v. L.T. Size 7in. X 4}in. X 4in. Fully
valved, in good condition, £1 each, post paid.

COMMUNICATIONS RECEIVER CG.46116

(General Electric U.S.A.). Highly sensitive receiver 1500 to 9000 kc/s.
(200-232 metres) continuous coverage with overlaps in 4 channels.
3 LF. stages, 2 R.F. stages and I.F. break-through trap. B.F.O. and
O/P. Valve line up: 5 12SK7s, 12K8, 12SR7, 12A6. Neon static in
antenna circuit.

Fully valved £8/10/+, plus 10/- pack. and carr.

VALVES

s. d d. s. d.
6SH7 3 3 128C7 6 0 6G6 ...... 3 0
3A5 ...... 5 6 024 ...... 5 0 6SN7 6 6
6V6M 8 6 6AC7 6 0 954 ... ... 1 9
VR56 5 0 VR54 2 0 12Y4 ...... 1 0
VT501 2 6 6H6 ...... 0 VRI1 50
12H6 ... ... 2 0 12SH7 2 9 (EF50)
6L.7 5 6 VT52 2 6 VRI36 50
12A6 .. 5 0 6J6 3 6
On orders up to 4 please allow 3d. postage on each. On quantities
of 5 or over 1/- up 10 12.

B.C. 610 TUNING UNITS
2.2. 5 Mc/s. 10/- post paid.

BENDIX INVERTER

Type 12123-1-A. 24 volt D.C, input. 115 volt 3 phase 400 cycle
.5 amp. Size: 9in. long, 4in. dia., 6in. high including connector box
and voltage regulator. Price £4 each, plus 5/- p.p.

REGEIVER UNIT Ex 1143A

10.72 Mc/s. L.F.s. Frequency 100-120
Mc/s., suitable for conversion to 2
metres and Wrotham.

Owing to a large purchase we can
offer these units fullv valved, with
circuit diagram at 25/~ each, plus
3/- post/pack. Valve line-up:

74) EF50, (1) EL32, (2) EF39, (1)
EBC33, (1) EA50.

VIBRATOR PACK

12 volt, fully smoothed 150 volt 80 mA. output. 2-50 volt bias packs.
Screened lead and clips for battery; completely enclosed in black crackle
metal box measuring 6in. X 7in. X 4in. Price 25/-.

RN/APN.1 TRANSDUCER

This Unit consists of Magnet and Coil which
is attached to an aluminium diaphragm sus-
pended freely and perforated to prevent air
damping. Mounted on a Ceramic cover
which sits over the diaphragm is a form of
2-gang capacitor which has a swing from
10-50 pF.

The above -unit is used as part of Wobbulator
described on page 252 of the June 1956
“ Wireless World.” Price 7/6 p.p.

MORSE KEYS No. 2
Mk. 3, 8 amp. ZA,16929. New and boxed. Size 3%in. X 1%in. Price
2/6 post paid.

TOGGLE SWITCHES

Double pole on-off 230 v. 6 amp. Panel fitting. Size: 2in. X 2in. X Zin.
depﬁh behind panel REF 64/14. Price 2/6 each, post paid. New in
packets.

CO-AXIAL CHANGE-OVER RELAY
Type 77A. Size: 2in. X 4in. X 5}in. Price 15/- post paid.

NICKEL IRON CELLS
1.2 volt size 3}in. X 2%in. X lin., unfilled 5/- each, plus 1/- p.p.

R.F. UNITS

Mty R.F.24 20-30 Mc/s. Switched Tuning.
h Valved .................. 9i6 each

i 1 R.F. 25 40-50 Mc/s. Switched Tuning.
Py Valved .................. 9/6 each

} R.F.26 50-65 Mc/s. Variable Tuning.

Valved. Damaged dials 20/~ each
Perfect dials .... 235/« each
Packing and postage 3/- each type.

BLOCK CONDENSERS

10 mfd, 500 v. wkg. Size: 3in. X 4}in. X 2lin. Base mounting, 7/-
post paid.

CARBON HAND MICROPHONE
Type 4 with lead. New and boxed, 7/6 each pluc 1/- post.

SLIDE RULES
10in. carrying A, B, C, D, and Log-1.og scales on face, with centimetre
and inch scales on edges. Price 9/-, post paid, with instruction booklet.

INVERTERS

Miniature 3-phase (ex-compass unit) 24 v. input with 17 v. 3-phase-
400 c/s. output. These have been used by model makers as motors
and are known as the *‘5/- Motor.” Will run quite successfully on
12 volts. 5/- plus 2/- p.p.

BOOST GAUGES
2in. dia.; suitable after minor adjustment as car induction manifold
meter, 2/6 p.p.

All offers on display at pROOP

BROS.
LTD.

o 1
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PROOPS

BROS. LTD.

The Walk—around Shop

MAINS CHANGING TRANSFORMER

(Admiralty Pattern) 230/100-110-
130 v. Separate primary and
secondary with earthed screen
winding between. Totally enclosed
in 7in. X 6in. x 8in. black steel
case with detachable lid exposing
terminal block and tapping link.
Secondary very conservatively rated
at 0.44 amps. (core size 3 sq. in.).
Tested to 2,000 v. Weight 19 Ib.
Price £1 each, packing and postage.

TRANSFORMERS

HEAT TRANSFORMERS

6.3 volt, 1} amps.; brand new, 6/6, plus 1/- p.p.

SMALL MAINS TRANSFORMERS

Input 230 v. 50 cycles, output 250 v, 40 mA., 6.3 v. 1.5 a. Size
3.9in, X 2.4in. X 2in. Ideal for TV converters. Price 12/6
each, plus 1/- p.p.

CHARGER TRANSFORMERS

For 6 or 12 volt; 230 volt 50 cycles input, 9 and 17 volt 3 amp.
output. Price 15/6 each, plus 1/- p.p.

‘S’ BAND PRECISION WAVEMETER

2.900 to 3,150 Mc/s. TEST SET
283 A.M. Ref. 10SB/6161.
Comprising excepnonally rugged
silver-plated Wavemeter Type 1665,
resiliently mounted and du'ectly
tuned by 1%in. dia. calibrated micro-
meter with 6}in. thimble scale.
Temperature correction for micro-
meter attached. Resonance indi-
cated on 100 microamp meter.
Equally suitable for laboratory
using milliwatt power or, with loose
coupling, for high powers. UR21
connecting cable and coupling
probe supplied. Brand new in
robust moisture-proof case with
jacking-off screws and tool. Price
£15, plus £1 packing and carriage.

REMOTE CONTACTOR

Type 4.24 volt. Solenoid Ratchet action giving 120 pulses to 1 complete
rotation of indicator arm. Contacts are cam operated and in its present
state make for 270 degrees and open for 90 degrees. These could be
altered to suit any sequence in the 360 degree sweep by changing cam.
On and off switch and dial is re-setable. In metal case 4in. dia. X 2in.
deep. New and boxed, 6/~ each, post paid.

DYNAMOTOR

(U.S.A. Manufacture) 28 volts input, 330 volts 170 mA. output. 3gin.
dia. X 6in. long, mounted on base containing smoothing choke, con-
denser, etc.; black crackle finish. New and boxed. Price 17/6, post paid.

BENDIX INVERTER

Type 12123-1-A. 24 volt
D.C. input. 115 volt 3 phase
400 cycle .5 amp. Size: 9in.
long, 4in. dia., 6in. high
including connector box and
voltage regulator. Price £4
each, plus 5/- p.p.

RELAYS

LLF. AMPLIFIER UNIT

460 kcfs. with

IT4. Brand new
and boxed. Fully
screened in plug-
in box. Size
2}in. x lin. X

RECEIVER M.N. 26C
BENDIX COMMUNICATIONS

A superb 12 valve receiver covering
150-1500 ke/s in 3 bands 150-325,
325-695, 695-1500 kc/s.

I.F. frequency 112.6 kc/s.

Valve line up: 6K7 Ist and 2nd R.F.
6L.7 Mixer. 6J5 Oscillator. 6K7 L.F.
Amplifier. 6B8 1st and 2nd Det and
AV.C. 6J5 B.F.O. 6F6 Audio Output.
Also Radio Compass output stage; 6N7
Compass Modulator. 6N7 Audio Oscilla-
tor. 6K7 Loop Amplifier. 6K7 Compass
Output.

Power Supply 28 volt D.C. 1.6 amps to
internal Motor Generator, which can be
easily changed for 12 volt Generator
as unit was designed for both supplies.
(Details available). THE PERFECT CAR RADIO size 15%in. X 11%in.
X 6in. For A.C. mains operation, supply required: 6.3 v. and 230 v.
100 mA. Circuit diagram and connection chart free with each unit.
Price £3/10/- plus 10/- carriage.

12 v. DYNAMOTORS available (U.S.A.) at 30/= each.

BENDIX RADIO COMPASS

Azimuth indicator. for use with D.F.
loop on manual operation. Flexible
cable entries on both sides of unit.
Dial face calibrated in degrees and
adjustable for corrections. Small dial
lamps are fitted for night use and unit
is supplied with plug for input. Size
6in. dia. 2%in. deep. Grey crackle
finish. Brand new and boxed. Price
15/-, plus 2/6 p.p.

A P.0.9 RADAR JAMMING UNIT

Containing 913A Photo
Multiplier Cell, complete
with resistance nework
and lightproof box. Wide
band amplifier (2) 6AC7
and 6AG7, driving a pair
of parallel 807s which
Grid modulate a pair of
80128 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 counter
mechanism. Output is
matched to aerial by a
matching stub., Suitable
for use im centimetric
bands. Brand new.

Price £5, plus 10/- packing and carriage.

AVAILABLE FROM STOGK penme———
T.S./184, Echo box, 400-430 Mc/s. New, £5/10/-.

Dezazls available for conversion to 420[450 mc|s wavemeter.

T.S./61 ““ S ” band cavity. New, £15/10/-.
T.S./70AP As new, £25.
T.S./92A.P. New, £20.

T.85/APT.5 “ L. ” Band New, £20.
Carriage Paid U.K.

ABSORPTION WAVEMETER

Easily converted to 2 metres or 70
c¢m. In Copper-plated metal case
3% x 44 x5in. with dial calibrated
0-100 and 80 v. Neon tube. Coverage

4%in. Price, with
circuit, 10/~ each,
plus 1/- p.p.

D.C.
manufacture,
4 Pole changeover.

approx. 190-210 Mcfs. New 6/6
each, post paid.
Sensitive Single Pole changeover 2,000 ohm Coil. 10 volt

Mounted on insulated base 25 X 2} X 11n American
New and boxed. Price 12/6, p

Miniature Relay 200 cml
. Size 1} x 1% x 1iin. American manufacture.

24 27 volt D.C,
Price 7/6, p.p.

DEPT. ‘W’ 52 TOTTENHAM COURT ROAD

NOTE : Carriage prices quoted apply only to England and Wales

Shop hours 9 a.m. to 6 p.m—Thurs.: 92a.m. to | p.m.

LONDON W.I.
Mail order enquiries :

Telephone :
Telephone :
OPEN ALL DAY SATURDAY

LANgham 0141
EUSTON 8812
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TRAWLER BAND RI155s.

The latest version of this famous Communications Receiver to be
released by the Air Ministry. Covers 5 wave ranges: 18 5-7.5 Mc/s.,
7.5-3.0 Mc/s., 3.0-1.5 Mc/s., 1.5 Mc/s.-600 kcfs., 500-200 kcfs. As used
by Coastal Command, Air-Sea Rescue Launches, etc. All sets thorough-
ly tested and in perfect working order before despatch, and on demon-
stration to callers. Have had slight use, but are in excellent condition.
ONLY £12/19/6.

A.C. MAINS POWER PACK OUTPUT STAGE, in black metal
case, enabling the receiver to be operated immediately, by just plugging
in without any modification. Can be supplied as follows : WITH
built-in 64in. P.M. speaker £5/5/-, LESS speaker, £4/10/-. With 8in.
P.M. speaker, £6/10

DEDUCT 10/- IF PURCHASING RECEIVER AND POWER PACK
TOGETHER.

Send S.A.E. for illustrated leaflet, or |/3 for !4-page booklet which
gives technical information, circuits, etc., and is supplied free with
each receiver.

Add carriage; 10/6 for Receiver, 5/- for Power Unit

RII155 SUPER SLOW-MOTION TUNING ASSEMBLY. As used
on all late model 11555, Easily fitted to " A’ sets, etc. ONLY 12/6.

RF UNITS TYPE 26. For use with the R.1355 or any receiver with a
6.3 v. supply. This is the variable tuning unit which uses 2 valves EF54
and | of EC52. Covers 65-50 Mc/s (5-6 metres). Complete with valves,
and BRAND NEW IN MAKER'S CARTONS. ONLY 25/- each. Brand
New Type RF 24, 5 positions covering 15-30 Mc/s., ONLY 7/6 (postage 2/6).

MARCONI BAND 1l CRYSTAL CALIBRATORS. Frequency
range 170-240 Mc/fs. Incorporates 5 Mc/s crystal for better than .00! per
cent. accuracy. Directly calibrated dial, internal A.C. mains pack Complete
with spare set of valves and instruction manual in maker’s transit cases.
BRAND NEW. ONLY £4/19/6.

CLASS D WAVEMETER. Another purchase of this famous crystal-
controlled wavemeter which has been repeatedly reviewed and recom-
mended in the ** R.S.G.B."’ Bulletin as being suitable for amateur trans-
mitcers. Covers 1.9-8.0 Mc/s., and is complete with 100/1,000 ke/s. crystat,
2 valves ECH35, two 6-volt vibrators and instruction manual. Designed
for 6 v. D.C. operauon. but simple mod. data for A.C. supplied. BRAND
NEW IN MAKER’S TRANSIT CASES. ONLY £5/i9/6. Transformer for
A.C. modification, 7/6.

A.C./D.C. BLOWERS. 220/250 volts, 300 watts. Ijin. diam. outlet.
Complete with filter pads. BRAND NEW. ONLY £4/i9/6.

INSULATION TESTERS (MEGGERS). Read up to 20 megs. at 500
volts pressure. Overhauled, and in perfect order. With leather carrying
case. ONLY £9/19/6, OR less case £8/10/-.

POWER UNIT TYPE 3. Primary 200/250 v. 50 cycles. OQutputs of
250 v. 100 mA. and 6.3 v. 4 amps. Fitted with H.T. current meter, and
voltmeter. For normal rack mounting and has grey front panel size 19in. X
Zin. ONLY 70/- (carriage, etc., 7/6)

EHMT TRANSFORMERS. 5.5 kV. (Rect.) with 2 v. | a, 79/6. 7 kV.
(Rect.) with 2 v. | a., 89/6. 2.5 kV. (Rect.) with 2-02 v. .1 a,, 202 v,
2 a. (for VCR 97 tube, etc.), 42/6 (postage 2/- per trans.).

&6 v. VIBRATOR PACKS. Output approx 130 v. at 30 mA,, fully filtered
and smoothed. Complete. ONLY 12/6.

MARCONI SIGNAL GEMERATOR TFI44G. Frequency coverage
85 kefs. to 25 Mc/s., and known as a Laboratory Standard. For normal
A.C. mains, and complete with all leads. Reconditioned AS NEW. ONLY
£75.

AMERICAN COMMAND RECEIVERS. A few still available. Top
band model (1.5-3.0 Mc¢/s.). Used, good condition, 65/, OR BRAND
NEW IN CARTONS, 75/-. BC453 Model, the famous ** Q Fiver *’ (190-
550 kefs.). Used, good condition, 5%/6.

MARCONI SIGNAL GENERATORS TF-390G. Frequency coverage
16-150 Mc/s. BRAND NEW IN MAKER'S ORIGINAL TRANSIT CASES,
with instructon manual. For normal A.C. mains operation. A unique
opportunity to acquire Laboratory Equipment at a fraction of original
cost. ONLY £27/10/-.

AVO ALL WAVE OSCILLATORS. A few only of these famous
Signal Generators in first-class order. Covers 95 kefs. 80 Mc/s., and has
large directly calibrated dial. For normal A.C. mains use. ONLY £8/10/-.

L.T. HEAVY DUTY TRANSFORMERS. Ex-Admiralty, with 230 v.
S0 cycles primary. |. Secondaries 5, 10, 15, 20, 25, 30 volts at 5 amps.
ONLY 29/6. 2. Secondaries 7, |14, 2I, 28 volts at 12 amps. ONLY 42/6,
(Postage on either 2/9).

12-WAY SCREENED CABLE. In 10ft. lengths, fitted with plugs, orig-
inally made for use with the 19 Set. UNUSED. ONLY 17/6 per lead.

POCKET VOLTMETERS. Notex-Govt: Read 0-15v.and 0-300v. A.C
or D.C. BRAND NEW AND UNUSED. ONLY 18/6,

WALKIE TALKIE TYPE 18. Covers 6.0-9.0 Mcfs. Transmitting and
receiving units in metal case, complete with valves. In excellent condition,
ONLY 79/5.

CRYSTALS. British Standard 2-pin 500 kc/s  15/-. Miniature 200 kc/s
and 465 kefs. 10/- each.

AMERICAN 14 v. DYNAMOTORS. Output 225 v: 60 mA. ldeal
for car radio or running electric shaver from car battery. ONLY 45/,

CHOKES. 10H 60 mA., 4/-; 5H 200 mA., 7/6.
Cash with order please, and print name and address clearly
PLEASE ADD POSTAGE OR CARRIAGE COSTS ON ALL ITEMS
U E l EORPORAT!ON Radi> Gorner, 138 Gray's Inn Road,
.k i London, W.C.1. Phone: TERMINUS 7937
(Open until | p.m. Saturdays. Weare 2 mins. from High Holborn (Chancery
Lane Station) and 5 mins. by bus from King’s Cross)

|

EDDY'S (Nottm) LTD.

DEPT W.wW.)

172 ALFRETON ROAD, NOTTINGHAM

THIS MONTH'S SPECIAL OFFERS
CAR RADIO AERIALS 26/i1. Postage /6 each. Brand
new, best quality chrome. Please state side or wing fitting.
Co-ax. lead with terminals for above 6/- extra.
MU-METAL SCREENING CANS for mike transformers
5/6 each. 6éd. extra post.

RECORDING TAPE. 1,200ft. reels. Good quality. 9/I1
each. Postage /- each.

Any parcel in- | Postage and
sured against NEW & Packing éd. per

s | GUARANTEED  VALVES | ooee sy

AZI 12/1l EZ8! 9/11 6B8G 3/6
cY3! 12/1l GZR 12/6 6I5M 3/
DAF% 9/6 MS_PEN(7)  9/6 6K7G 2711
DF96 9/6 MSP41(7) 9/6 6K8G 9/6
DK96 96 MU 4 811 6Q7G 8/3
DL9 96 PCCB4 10/11  6V6GT 5/11
DM70 7/1i PCF80 9/l 6VéEM 7
EABCS0 76 PCL83 19 6X4 811
EB9I 611  PL82 8/I1 6SK7 411
ECC83 PL83 /6 6U4GT 13/11
ECC84 19/ PY80 8/l 12AH8 10/6
ECC85 X PY8I 8/3 12J7GT 9/6
ECH35 9/ PYS2 8/3 12K7G 8/11
ECH#® 9/1I  UBF80 9/6 12Q7G 9/3
ECHS8I 8/11.  UBC4! 8/11 12837 7
ECL8O 8/11  UFR2 13/6 125K7 5711
EF39 5/l UL4l 9/t 12SH7 /6
EF40 10/1F  ULs4 96 1457 12/114
EF41 uUY4Il 70 19AQ5 11/6
EFSO(R) 6/11  VUIII 1/6 2574G 811
3 IRS 716 35A5 10/6
EF85 10/6 155 73 3524G 8/3
EF89 9/6 1T4 73 35W4 8/li
EF9I 70 3v4 8/6 80 /6
EL32 5/l 5Z4G 8/3 954 16
EL84 10/3 5Y3GT 76 955 3011
EYS| 9/6 6AT6 7 956 2/6
EY86 10/3 6BA6 73 958 311
EZ80 8/3 6BJ6 /i 807 311

"~

ADAPTATAPE

is the name of the new SONOMAG Pre-Amplifier recommended
on page 238 of the November ‘' Hi-fi News ' to those already
owning Hi-Fi equipment and wishing to add tape reproduction of
the same quality.

This is the OMNLY pre-amp. at present available designed
specially for the new Collaro Transcriptor and rigidly fixed as a
unit to it.

Demonstrations to all Hi-Fi enthusiasts of our pre-amp. used in
conjunction with the Collaro Transcriptor Tape Unit, Collaro
Transcription Motor, Leak Dynamic Pick-up and Diamond stylus,
Leak Trough-line F.M. Tuner, Wharfedale Baffle 3-speaker system
and Leak main amplifiers, will convince you of the fine standard of
recording possible. Day, or evening (by appointment).

Price 34 gns.

(Power pack, if required, 4 gns. extra).
Fitted into Fireside Console cabinet, oak, walnut, or mahogany
finish, 42 gns.
Your own Collaro Unit fitted, aligned, tested and guaranteed
(at our factory only) for |9 gns.

Complete Tape Recorders, including Collaro Microphone and
1,200it. tape. Portable 52 gns. Console (with extra large speaker)
60 gns,

Leaflet on request.

Credit facilities from:

H. C. Harridge, 8, Moor Street, Cambridge Circus, W.I,

Holleys Radio, 315, Camberwell Road Camberwell Green, S.E.S.

Jackson Radio, |63 Edgware Road, W.2.

London Radio Supply Co. Lud., Balcombe, Sussex.

Readings Music Stores, 11, Station Approach, Clapham Junction,
S.W.II.

Sound-Tape-Vision, 7|, Praed Street, Paddington, W.2.
Woods Radio, 198, Lavender Hill, Clapham Junction, S.W.I1L.

SONOMAG Ltd,

2 St. Michael's Road. Stockwell, SW.9

(Minute from Stockwell Tube) Telephone : BRI 5441
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INDICATOR UNMIT WHY SUFFER
SLC No.5 | STANDING WAVES?

Consisting of

YCRI13%A with mu-

metal H.T. band. COM PLETE

Time base with 2-

SP6l, |-VR65. Elec-

waiviic condenser | S TANDING WAVE
24 MFD 550 V.
PK. WKG. Test

point for each RATIO M ETER
stage. Complete-
ly enclosed in steel
cabinet with lift-
up front window.
Chassis dimensions
(Hlustrated with cover removed) v!liln:(e?lsfoar::..l fo)\:esr
x 54in., total height 8{in. This unit is easily
converted at a cost of a few shillings to an os-
cilloscope for modulation monitoring or linear
sweep generator and horizontal amplifier. Brand
new in original cartons Price, complete with sug- £1 4 each. Plus carriage 10/-. B, —'. 4
gested modification circuit, only 65/~ plus carr. 7/6. ' o -l

110 V. A.C. operated. From 60 ¢/s—[,000 c/s
with all cofax coupling and probe finder. To
match all feeder line impedarces and lengths
Calibrated matching bar. Direct standing
wave ratio readings are shown on meter
50 micro amp movement. This magnificent
instrument is precision built, complete with
\ all spares and housed in oak carrying case

Brand new in original packing.

MINIATURE LILF. STRIP TYPE FM WOBULATOR CAPACITOR
373" 972 Mcfs. Valve line up 3- * THIS MONTH’s BARGA'N Excellent for Sweep Generator.

EF. 91, 2-EF 92 |-EB 91. Size 103in. Frequency modulation unit permanent

by 2iin. by 3 in., completely valved AMERICAN 829B VALVES magnetic field and a moving mechanism
with screening cans. 8-way lones Brand New & Boxed. ONLY 40/-. P. & P. |/-. driving a metal diaphragm supported
socket 50 K output potentiometer at its rim. This diaphragm acts as a
co/ax output socket. Ideal for modifica- RI109 A moving plate of the {requency modu-
tion to F.M. Tuner as described on = lator capacitor. Tested. Price 7/- each

R.F. UNITS
R.F. 24, 20-30 Mc/s, 8/6 each
R.F. 25, 40-50 Mc/s, 8/6 each

page 107 of the April * Practical RECEIVER

Wireless.”” Price 45/-. Less valves8/6. ] s B3 (0600 S 60 AT
L y 8,
DIPOLE AERIAL No. 4A. 52t | covermg 242 Mefe on two

hard drawn 7/22 copper wire with | frequency bands. Containg R.F. 26, 50-65 Mc/s, 25/- each
centre insulator, fitted with feeder 6 v, Vibrator Pack and R.F. 27, 65-85 Mc/s,_ 25/- each
sockets. Both ends have. 3-tink in- built-in 3§in. W‘;‘“ speaker, All valved. Brand new in original car-
sulators and slotted wire adaptors. gﬁg;:f:n"gmag;_ “ﬁgﬂedw'i‘l; toris. Postage 3/- on each.

WESTERN ELECTRIC SHUNT MOTORS
27v 1} amps giving 5000 R.P.M. Continuous
duty, rated 1/50 H.P. works off 12v and 6v
at reduced B.P.M. length of shaft 1}in. Motor

Brand new. Price 9/-. P. and P. 2/-. metal case 13 X 12 X 1lin. De-

BENDIX 12v RECEIVER. Covering 8.4-7 | signed f°f0M°b“° or .tﬁ“’“"d
Mejs, 325-695 Kejs, 150-325 Kefs, Valves used | station. Operates with any

H " o pr normal aerial. Complete, guar-
B T L roomPiewe | anteed and Lested, ineluding 3ix2iin. Brand new and boxed. Only 17/6.
Only 5/-. Carr. 8/6 circuit. Very good condition. P. & P. 1/6.

} GBS 2 i Ouly 85/-, carr. paid. A 24v wiving 5000 R.P.M. continuous duty.
A.F. AMPLIFIER. An Audio Fre- Shaft " fin.x{in.  Motor Ijin.x 2in works
quency Amplifier in a sub-chassis = fi’é/é‘l"?at&x%du%d R.P.M. Brand pew. Only
5in. x 3in. x 3}in., R/C coupled, using 2 [ - P. . L6,

SR and L 8T e i s | Save £££’s on your Beam Antenna TUNING UNTTS
be used for Telephone |ntercc;m Pre- Aerial whip antenna sections. d4ft. lengths can be utilized for beam TU-6-B  3000-4500 KC
t antenna construction. Brand new. 8ix for 12/8. Plus carriage 2/-. TU-7-B  4500-6200 KC

Amplifiers, etc. Price 12/-. P. & P. 2/-. Twelve for 24/-. Plus carriage 3/-. » TU-8-B  6200-7700 KC

AMERICAN GEARED MOTOR. TU-10-B  10,000-12,500 KC
24 v. D.C. with built-in precision gear- 1 These weil known units have Micro Meter diais

box. No. | drive 24 RP.M. No. 2 with 2,500 divisions over 180 degrees rotation.
drive 6 R.P.M. On 12 v. No. | drive LO U D HAI LER Giving plenty of mechanical bandspread.

- B N Velvet vernier drive, high Q tank circuit and
|j5 R-P-fM- Nto. 2 dr:jve ‘LR-&’T- 7OKY:"” SPEA KE RS heavy duty 6-way cerawic switch and variable
size of motor and gear! 70, X transmitting condensers. Price 14/~ each.

3tlin. x 3in., weight ! Ib. 14 ozs. Brand

P& P4
New. Only 29/6. P & P. 2/-. found powered with out- Sind

put trans‘ormer, impedance LOW IMPEDANCE PADDED

lEniEl_egl FIrE\}LD E’HL(‘)NEIS‘:ra Talk as far as ;’{ of speech coil 7 ohm, hand- E'IEAIDPHO_P:ES d'|'Y§E ID.L.FBL 3d
- i i i omplete t b

low cost! Ideal for home, farm, fleld, ete. Up Irmg capacity 8 watts. It_‘]eax new. B Pric:“?/ c°;° :2 : tg I/r63n

to six phones can be used on one line. Each or lntef-commu'nlcatlon. 3 = s packing .

phone complete with ringer. Exoellent con- Complete with carrying strap. US.A. INTERPHONE AMPLIFIER. Thic

dition. Our price £7 0 0 each. Price 25/[- Packing and unit uses 2 6v6's. Inclades Microphone Trans-
) arriage 5/- former, output Transformer, 8idetone Trans-

INDICATOR UNIT TYPE 1824. Uit contains - former, 4$0ma choke. Fuse holders and double

VCR 517 6in. cathode ray tube with mumetal 2 for 45/-. Carr. 7/6. pols 10 amp switch. DYNAMOTOR 12v
screen, 1 5U4G, 8 EF50, and 4 SP61, 9 wire- INPUT 250v OUTPUT AT 50 MA. Size
wound volume controls, H.T. mains tm.nsd- o e 9in. x $hn. x in. Brand new (leas valves)
former, d ane : only, 55/-. Catriage 5/ g
other ts. Fully smoothed. Brand COMMAND TRAMNSMITTERS N £

Fi
pew, @5/-. Plus carriage 7/6. PARMEKO C CORE TRANSFORMER. Inter-

2.1-3 M¢/s  valved less crystal .. P B
HOOVER ROTARY TRANS- | 3.4 Mcfs valved with crystal TEimex ine 3. Origiosy snttons 8 posk
FORMERS. 1.5 v. input, 490 v. 4-5.3 Mcjs valved less crystal .. paid.
output at 65mA. and 6 v. input, 5.3-7 Mc/s valved less crystal .. e AMERICAN THROAT MICRO-
300 v. output at 75 mA. Guaranteed P. & P. 3/- each. OHONES Type T. 30. Complete
and tested, only 27/6, P. & P. 2/6. with elastic strap, lead with 2 pin

VIBRATOR POWER PACK. Input plug PL291. New and boxed 2/6 each.
12 V.. output 150 V. at 100 milliamps G RA N D o P E N l N G AMERICAN ROTARY COMVER.
2 bias packs TORS

50 5
Cor\rllpf:ihe Visit our newly opened BARGAIN STORE in our own With cool-

with screen warehouse. SEE FOR YOURSELF!! Three thousand ing  Fan
fead for bat- square feet of warehouse space loaded witha tremendous input 12V
tery Com- variety of resistors, condensers, chokes, transformers, D.c.30%u\§'
fnlioeottﬁeld)r valves, headsets, microphones, test sets, receivers. g:'t(;o o

. transmitters. Conipletet d. Brand
ran new. ompletely suppressed. ran new
EVERYTHING IN ELECTRONICS. 19/- each. Plus P & P. 3-.

Price 25/-. Postage and packing 3/-.
' ROCK BOTTOM PRICES ! !}

Carriage charges apply ro

Hours of business:
830 a.m. to 6 p.m. [ 4 England and Wales only
e q a Io Terms: Cash with order.

All orders despatched same

Monday to Saturday

day.
. EXPORT ENQUIRIE:
INVITED.

(Dept. “W’’) 32A, Coptic Street, London, W.C.1. Phone: MUSeum 9607

OPPOSITE
BRITISH MUSEUM
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CLYNE RADIO LTD.

18, TOTTENHAM COURT ROAD, LONDON, W.1

{50 yards only from Tottenham Court Road Tube)

All post orders please to:—24-26, HAMPSTEAD RD., LONDON, N.W 1
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TRANSISTORS!!!—

SURPLUS——P.N.P,
RED SPOT (Audio/Experl-
mental Applications)
BLUE SPOT, R.F.

up to

L.6RY /s L e 15/- ea.
WHITE SPOT, R.F. up to

25 Mefs. .o 20/- ea.
STANDARD -
BRIMAR
T.8.X

oc72
(ALL POST FREE

RC7, FAM. A most attractive AM/FM
chassis employing 9 valves with Push-Pull
output. Covers Long, Medium, S8hort and
F.M. wavebands. Valve line-up; 5¥3,
2-6BW6, 12AU7, EABC80, EF89, ECH8T,
ECC85 and EMSI. Bullt-in Ferrite Rod |
Aerial for A.M. reception. Controls;
2 dual, Tuning/Wavechange and Volume
ON/OFF/Tone. 6-8 watts output. Very
attractive easily read dial in BLACK

and GOLD. Bize (overall) 15in. x 6in.
Chasels dimensions; (overall) [Ebin. x
8in. x 7}in.  Indoor Aerial for F.M.

provided. For use or A.C. mains 200/250 v. 50 cycles.
Brand new and fully guaranteed. PRICLE 26 gns.,

lus 7/6 c. & P.
L %epn]:lt £13/13/- and I2 months at £1/3/4.

H.P. Terms;
RC5 FAM. AM/F CHASSIS. This is a wost attractive chassis employing the very latest
circuitry and highly efficient minjat are vl ves. ‘Waveband selection is by means pf a piano-
keyboard type push-button conirol—separate bass and trehle covtrols are provided also a
built-in Ferrite Aerial which automatically comnes into operation on all A.M. Bands and )

is Totatable by means of a knob situated on the front panel. This Chassls is supplied
complete with two dermo-dynamie 10in. x 7in. elliptical speakers and one high-frequency
tweeter unit (cross-over network is incorporated in Chassis wiring). Valve line-up: ECC85.
ECHS81, EF89, EABC80, EL84, EMA0 and C100 metal rectifier. Overall dimensions:
203in. x 8in. x 6}m. high. For nse on A.C. Mains 110/250 v. PRICE: £25, plus 7/6 carr. ‘
and pkg. H.P. terms: £12/10/- deposit and 12 monthly payments of £1;2/11.

RC4.FAM AM/FM RADIOGRAM CHASSIS
A pew style AM/FM Chassis employing
a printed circuit F.M. Tuner section.
Valve line-up: 8 valves: ECCS85,
6BAG6. 12AH8, 6BA6, 6ALS,
6AT6, EL84, 5Y3. Most attractive
dial 12x5iin. fully illuminated,
with figures in green, red and
white on black background.
Four controls: Tuning, Volume,
Wavechange =and Tone/On/Of.
Dimensions {overall): 13x9 X 6it,
Frequency coverage (four wave-
bands). 1,004-2,000 m., 200-550 m.,
15-50 m., 83-100 me/s. This is an exceilent
and very efficient chassis. Price £22/10/-
plus 5/-. P. & P.

SWITCE TUNED FOUR STA‘HON RECEIVER
CHASSIS (Maaufacturers’ Surplus). A most
attractive unit covering 4 pre-set stations in the

di d. A receiver (less
cabinet) including bullt-in good quality 5in.
loudspeaker, and frame aerial. Employs Universal
8uperhet circuit and miniature valves:—UCH42,
UAF42, UL4l, UY4l., Dimensions (overall)—

5x9x8in. For use on AC/DC mains 200/250 v.
Absolutely brand new. Few only at £5/5/-
plus2/6 P. & P,

SPECIAL PURCHASE ! MANUFACTURER’S SURPLUS

Owing to favourable purchase we can offer strictly
limited quantity ef these handsome chassis. AC/DC
200/250 v. for Medlum and Long Waves, plus grain
position.  Incorporates own frame aerial. Valve
iine up: U107, N108, DH107, W107 and X 109. Overall
chassis size 12 x 5§ x 7}in. high. Attractive bronze
dial with gold and cream lettering. Dial size 11} x
4}in. Beale length 7kn. Logging scale provided.
Price £7/19/8 only, tax paid, plus 3/6 P. & P. H.P
terms. £4 deposit plus four monthly payments of 28/~

TELEVISION TURRET TUNERS 12
CHANNEL—** BRAYHEAD "

We have five typea now available from
stock, to cover Bands I and III—fuilly
illoatrated and descriptive leafiet avail-
able on request, KEach unit is fully
aligned and thoroughly tested before
despatch. Valves employved are PCF80,

DULCI F.3 RADIOGRAM CHASSIS.
Last few of these fine chassis. 3 waveband,
5 valve superhet with built-in ferrite aerial.
Brand vew, fully guaranteed ouly, £10/5/-
plue 3/6 P & P.

POCIC;-I for i—\:CIDC and ECP80 and
SCC84 for A.C. Price complete £7/7/-
—=DuULC! 2/ P. & P. Al channels P
Al Dulei products available ex stock. Type Sound M/Cs Vision MC/s Heater
Nlustrated leafiets and H.P. terms 3538 38.0 34.5 Beries
available. 163 19.5 16.0 Beries
Dulei F.M. Tuner st £16/16/-. 16P 19.5 16.0 Parallet
AM/FM Tuner type H4T at £20/17.. 103 105 14.0  Series
AM/FM Chassis H4 at £24/6/6. |13 10.5 140 Parallel
Each pius 5/- p. & p. We have a large selection of In-built
D at Toltenh Court converters for all areas from 92/6;
Road! also aerials, low-loss co-axial cable at

104. per yd. Are you on our maillng list?

JUST RELEASED ! !!
THE NEW R.C. TRANSISTOR/RECE{VER KIT
This receiver, covering medium waveband, which can be
assernbled in about 1 hour, will give amazing volume and
tonal quality when used in conjunction with a good aerial
and earth. Incorporating PNP Transistor and Germanium
Diode. For headphone reception.

Inchided with the kit of parts is a handsome plastic case in
black and white, measuring 4} %2 x 1§in. This case
accommodates the complete receiver, including battery.
PRICE OF COMPLETE KIT: 25/- plus 1/3 P. & P,
Lightweight high resi headph can be supplied separately at
15/- pair. If, however, the kit is purchased lete with headph
this will be supplied at a SPECIAL INCLUSIVE PRICE OF 37/6 plus 1/6 P. & P.
Optional-extra. 100ft. coil smgle 7/36 coloured P.V.C. covered wire, sultable for both
aerial and earth. 2/6 only,

THE
JASON FM TUNER

Rased on the booklet by Data Publications
Ltd., 2/- post free, including our individually
priced Parts List. Highly sensitive, free
from dnft. TIncorporates 4 valves SAMG
and 2 specially graded G.E.C. Crystals.
The kit supplied includes drilled chassis
with tunlng condenser, scale calibrated
in mefs., and attractive bronze stove-
enamelled frout plate already mounted
(illustrated). Front plate size 8in. x Jin.
Chassis 7in. x 4}in. x 14in. Complete
standard kit £6/15/- plus 2/6 P. & P.
Fringe area kit £7/15/- plus P. & P.

FM POWER PACK KIT., We can now supply complete kit for power pack suitable for
the above F.M. tuner or any other similar type. Price for the complete kit is 37/6 oniy
or 52/6 for ready assembled umit. This pack is extremely emall, incorporating valve
rectifier type 6X 4 and built on chassis size only 6 x 4 X 1}in. Optional extra for power
pack. Bulgin Octal Plug 2/3.

AM/FM KIT

fntroducing the JASON AM/FM EKIT ot

medium waves and F.M.}

As illustrated this ie a very high quality &

chassis incorporating 8 of the latest miniature

valves, plus DM70 magic eve. Kits are .

available for chassis complete with output ‘

stage at £15/B/-. Also less output stage 2 il 3 %

but with own buill-in power pack at ' i

£13/19/8 only. These are high fidelity * ya

units and exceptlonal value at these prices .

which include all required components and iull constrne-

tional details. Fully Hlustrated Data Booklet with full

construction details, plus individually priced component list, available per return of post

2/- post free. Both plus 3/6 P. & P.

THE T.S.L. FM TUNER!

We can now supply thls FM/VHF adaptor
either kit form or fully assembled,
wired and tested. OQur price for the ready-
built unit, which incorporates its own power
supply, 8 £13/15/- only, tax paid, plus
5/- P. & P. or H.P. terms. Magic eye tuning
indicator, 19/- extra. Or the kit com-
plete 2s specified £10/19/6 plus
P. & P. The booklet. “ FM TUNER
CONSTRUCTION " (32 pages) with full
technical data and point-to-point wiring
diagrams, together with our separately
priced parts list, is available at 2/6. post free.

ANNOUNCING OUR NEW F,M. TUNER KIT' (printed
cirenit). This ia our printed circuit version of the Osram
9i2 F.M. Tuper—using T.C.C. printed circuit and
condensers, incorporating 5 valves and two germanium
diodes. Attractive black and gold dial, with gold
escutcheon plate. Dial aperture only 5 x 2in. Osram
F.M. booklet plus our additional instructione and in-
dividually priced components list—2/§ post free or
the Kit absolutely complete at £8/8/- plus 2/6 P. & P.
Allgnment service available if required. We are deinon-
strating at 18 Tottenham Court Road.

JUST ARRIVED. Further limited stocks
of Acos HGP37 crystal pick-up insert
complete with sapphire stylii, suitable for
B.B.R. Monarch, etc. Brand new. only
18/6 and 9d. P. & P.

SPEAKERS & ENCLOSURES
Full range in stock bg
WHARFEDALE, W.B,, T8.L., etc.
Your enquiries welcomed.

VALRADIO T,V TUNER
Limited stocks of this well-known umt available at much reduced price.- An ideal pre-
{abricated iront end for any superhet T/V receiver with 18 me/s LP. Continuousiy variable
tuning covering ALL bands, from 40-100 me/s and 170-225 mefs. Valve line-up: PCC84,
PCFS0 (series heaters). Whilst stocks last only £3/19/8 plus 2/- P. & P.

Our advantageous H.P, terms
are available on any single
item over £5. Letus have your
enquiries.

Please add postage under £I,
to 6 p.m. Monday to

or Cash with order. C.O.D. charge extra—open 9 a.m.

Friday. e

Sorry but we close | p.m. on Saturday.
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THE  “SUPERIOR FOUR» KIT
Our superior four-valve receiver A.C.
maing, 200/250 v. M. and Lonz waves,
As with our

very success-

ful * Econ:

omy Four

all required

components

as supplied.

Valve line-

ap: 2 68G7,

6 X5GT and

6 V6GT.

Chasats

ready  drill-

ed. Cabinet

8ize 10}n. x

10in.  wide.

Maximum

at

depth
base 5in. tapering to 3:in. at top. Sloping

front. Very attractively finished in light
walnut and peach. Each componsnt
brand new and tested prior to packing.
Compiete instruction booklat with prac-
tical and theoretical diagrams is provided.
Booklet available at 1/6 post free. Our
price for complete kit, £8/9/6. Please
add 2/6 P. & C. K preferred, we can
supply Cabinet Assemnbly only, comprising
Cabinet and bracket wave-ch.mgv switch;
dial, pointer, drum pulleys drive spindle,
drive spring and knobs, at 4%/-, plus 2/6
P. & C. N.B.—Our kits are even supplled
with sutficient solder for the job.

CONSTRUCTORS NOTE !'!
RADIO DATA BOOKS
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THE FIRST AND STILL THE BEST

THE R.C. RAMBLER ALL-DRY PORTABLE KIT
Full assembly details with practical and
theoretical diagrams, 1/6 post frse. This is
a truly professional 4-valve superhet—-all dry
—ifor medium and long waves. Cream plastic
top pauel, with dial engraved in red snd green
adds to the very imposing appearance of this
model which ¥ housed In attractive cream
and grey leatherette covered attache-case type
cabinet, measuring only 9in. x 7in. x §}in.
Weight less batteries 47lb., with batteries §}lb
This set really has evervthing. Built-in frame
aerial, high quality, extremely sensitive, and very
adequate volume from the 5in. speaker. Valve
line-up 3V4, 1R5, 185, 1T4. The required com-
ponents, exactly as specified, including cabiuet
can be supplied from stock at the special in-
clusive price of £7/7/- plus 2/6 p. and p. {less
batteries), Uses Ever-Ready 90 v. H.T. trpe
BI125 at 1 /-, Also L.T. L5 v. A.D. 35 at 1/6.
RAMBLER MAINS UNIT. For using our popular all-dry
‘ Rambler > on A.C. Mains. Complete ki¢, when assembled
fits snugly into battery compntment snpuhed at 47/8 plus
1/8 packing and postage. I and tull bly instruet:ons.
N.B. —This unit is completely sel.l-contnined in 2 metal box measuring 7in. x 2}in. x liin
and is ideally suitable for ANY all-dry battery portable requiring 80 v, H.T. and 1.5 L.T.

N.B.—Alt our T.R.F. Kit ecircuits include

specially wound Denco “ Max Q » coils on
polysytrene formers, improved perform-
ance. Price cemains the same.

THE R.C. 2 AMP. BATTERY CHAR]GE!;
ate
steel box, size:

Fally shronded

stove-enamelled
9kin. ¥ 3iin. x 3}in.
@rst quality transformer, brand new
G.E.C. rectifier. Mains fuse, eto., for
charging 6 or 12 v. batteries at 2 amp.
Absolutely complets kit with full practical

RC2.A. Small Portable Gram Amplifler.
This little Amplifier is built around a
Printed Circuit and employs the very
latest highly efficient valve type ECLS82.
It is ideal for use where space is limited.
Although of such small size 7in. x 5}in.
x 2in. (overall) with a control panel
3fin. x 1§in., reproduction I8 exceilent.
A wide range tone control is provided.
Output approx. 3 watts max. For use on

THE ¢ ECONOMY FOUR " T.R.F. KIT. A
three-valve plus melal rectifier receiver.
A.C. mains 200/250 v. Medium and Long
waves. We can supply all required com-
ponents right down to the last nut and
bolt. Valve line-up 6K7. 647, and 6V6
Chassis ready drilled. Cabinet size I2in
long by 6in, high by 5in. deep—Choice
of ivory or brown Bakelite, or wooden
walnut finish cabinet. Complete instruc:
tlon booklet with practical and theoretical
diagrams. liach component brand new
and tested prior to packing. Our price
£5/10/- complete—Remember this set is
being demonstrated at our shop premises !
We proudly elaim that our fully illus-
trated instruction booklet is the most com-
prehensive available for this type of re-
ceiver—Booklet avallable at 1/8 post free.
This is allowed if kit is purchased later.
ll:ll:,m 2/6 packing and carriage for complete

GRAMOPHONE MOTORS are in SHORT
SUPPLY

COLLARO AC 3/554: Three speed, single
player for

AVAILABLE, i.e. Valve and theoretical instructions. Price 33/6 : N “ | A.C.mains
guide, Colox;r code, etc. plus 2/6 P. & Pd Can be suppheg m;z:en; A.C. Maine 200/250 v. NOTE THE PRICE | 200/250v.,
s bled and tested at 41/6 plus P. . | 59/6, plus 2/- P. & P. cream
Send stamp for list, Heavy duty crocodile clips suitable for ear 9/6:1r) finish,
battery lugs, optional extes at 1/8 per pair. complete
VALVES. We have perhaps the most with turn-
up-to-date valve stocks in the trade. A | THE R.E.P, 1-Valve RECEIVER. All | RCL.A. AMPL!P!ER A small high quality | over ery-
stamp will bring complete list of brand | dry battery operation, for use with head bloying the latest | stal pick-
new imported valve types, fully guaran- | phomes. The complete kit is available at | circultry and hxghly etficient ministure | up incor
teed. P.T. paid. Also all usual su-plus | 42/-, less battervies plus 2/- P. & P. or | valves. Very ueat chussis finished iu | porating
types available such as 8VSGT, etc. ' iull instructions at 9d. post free. bronze :tove | the well-
ename!. 8ize | known bhigh output “T pe head.
SURPLUS BARGAINS—METERS toveral) tlsax g/t;ictly m:ited quantity at £6/19/6 plus
FS.D. Size Type Fitting Price BLIIS JELEeE] D. and b
50 microamp D.C. 4in. M.C. Rectangular .... 110/- gﬁ:ﬁutl‘jl\‘\'ﬁ& FOUR-SPEED CHANGERS
50 microamp D.(. 8n. MO F.R... 5 max. . Con. || Collaro RC456 Mizer Auto-Changer in
100 microamp D.C. 2o M.C. F.R. trols:  Voi. | | cream with Stndio * O *’ insert.  £9/15/-.
200 microamp D.C. 3iin. M.C. E.R. i B.S.R. Monarch Mixer Anto-Changer,
500 microamp D.C. 2in. M.C. F.R. o ,12;'??/ in cream and gold. £8/
1 ma. D.c Mo F.R. For use on | | Both plus 3/8 p. and p. H.P. Terms
LmA. D.C M.e F.8q. s R AC f available.  Stocks rapidly diminishing.
1 mA. D.C M.C. F. 8q. (1954 by Flnom 25/~ CAYRLELED
1 mA. D.C. M.C. Desk T 3 . 200/250 v. RECORDER AMPLIFIER
50 mA. D.C. M.C. F. 8 Price £3/19/6 plus 2/- P'. & P. | (wWell known manu-
100 mA. D.C. M.C. tacturer’s surptus.)
3 amp. R.F. Thermo This is a
a brand ne
ROl L e RCBA. Small 3-Valve Portable Gram | 2mpiiler
150 amp. AC. M.I ‘ An H little i for
1 amp. R.F Thermo for ponable gram, giving bigh quality ?’x;o:lt?vir‘:-
30‘"“?' gg T_h"m" output. Separate Bass and Treble r:cord‘;r. A
30 233 D:C: ML F controls. 2-3  watts output. Valve s'!mple modi-
15 volt A.C. 2} BLI F.R. line-up: EZ80, EL84, ECC83. Provision “uca‘t‘hg:;‘ i
et et Roe 3 | o g s o vy | S
VO . N
SPECIAL U.8. 0-1 mA. 2}in. taken from equxpment ont perfect 2/6 each. R.P. — | lsolated from malns 200/250 v. A.C.{ this unit Ideal for
H.mmd Projection. M.C. = Moving Coil. Thermo = Thermo-coupled. F. 8q. = Flusk | Overall &size: 63ln. L. x 53in. H. x use with any Tape Deck.
Squ F‘R Flush Round. Mgl = Moving Iron. 2jin. D. PRICE $3/19/8 (i Speak 8peclfications : Valve 1ine-np
ER [FIE P ess Speaker | 05 12AU7, 6BRT. 6BR7.
METER RECT RS. 1 mA. by G.E.C. at 6/8, also 8§ mA. by G.EC. at 8/6. and Output Transformer), plus 2/6 | 6XA. Neon Record Level h}dic;tor.
P.& P Controls; Volume/Record Level one
THE R.C.3/4 WATT AMPLIFIER KIT. Compare thy Control, Record/Playback Bwitch. High
ndmtlgea./ Treble, bass AND middle controls. For %mt Lowl Igvel Ll;;:ng;gzrﬂh{ak;a&dﬂ}:ng::
e o BV6GR. 6307 mein] GXSGT.  Nogative ROLA. (STALLION). This in supplied | Loudspeaker owith Hign Flux magnet.
feedback. Built on stove enamelied steel chassis, complete with high flux 8in. P.M. Speaker | geparate Power Pack. Dimensions;

measuring only 8in. x 4in. x 1}in. Four engravsd cream
knobs are included in the price of the complete kit with
all necessary practical and theoretical diagrams af
only, plus 2/8 packing and post or Instruction
This ampli-
assembled, tested, and ready for
use at £5/5/- plus P. and P. Heannz is believing.

/Bl/- o
g’}ok tully illustrated for 1/-.
fier can supplied

Post free.

and Baffle, Incorporating three octal
type valves 6Q7, 8V6 and 6X5, this robust
and well-made unit
is ideal for use in
the larger type of
record player and is
equally suitable for
use in conjunction
with a radio feeder

PRE-SET TUNER UNIT.

direct into any ruitable Power

(Manufacturers sgrpins,.
superbet tuner unit covering two pre-set st.n.ions L.xhy and Home services, for reeding

unit. Separate bass
and treble controls
are provided: also provision is made 101

A two walve (TH41. VP4I).

4 v. at 2 amps. Built-in Lower suoplies may be added it required Dimensione: 8in.
Unit only, 45/- plus 2/6 P. P.
built-in power supplies with full modification details nvailuble for 20/- extra.

% 3in. x 73n. overall).

t
200 volt at 20 ma. D.C. and an extension speaker and mains supplies
to gram. motor. Output approx. 4 watts.

All components for | gise overall 1Sin. x 4ln. x fin. high.

SPECIAL PURCHASE from Ministry
BRAND NEW No: 17 Mk. 11
TRANSMITTER/RECEIVER

Bullt into strong vrooden cablnet lﬁin x 14in. x 9in
with

For umse on A.C. Mains 100/2001‘1.:0 v
PRICE £5/19/6, plus 2/8 P. & P. H.P.
terms £2/19/8 deposit and four monthly
payments of 16/6 per month.
Flts our portable cabinet “ G-* at 85/-
without modification.

and

~8 miles

instructions.
No. 17

BEACON TXIRX
Comprising: Tra

(Mint condition.)

with eimple aerial.
44-61 mefs. (5-7 metres).
and 2 volt L.T.

{1, as above, but secondhand,

Range
Frequeney coverage,
Uses standard 120 v. H.T.,
batteries. Complete with full opentlng
59/6, plus 3/6 C. & P.

RECORD PLAYER CABINETS—to suit
all types of single record and auto-
changer units. Priced from 45/-. Send
stamp for fullv illustrated list

in good con-
dition and complete, 45/- plus 3/6 C. & P.

MAINS TRANSFORMER —SPECIAL

Removed from chassis but clean and guaranteed.
200/240 v. Input. 350-0-350 at 250 m/a. 6.3V.
9 amps. 6.3V. at .6 amps., 5 at 3 amps. Only
30/- plus 1/6 P. & P.

LYNE

freceiver unit,

eonnecting leads, pings, cte., concalned in exeellen'. quality haversack. Bupplied complete with valves
a-3A5, 8-185, I-1R3, 2-2y. vibrator packs, also comprehensive {llustrated manual. Frequency covemge.(
214-234 Mc/e. 8ize: 13in. x 10in. x 5in. Weight: 28ib. Limited quantity only at 7@/6, plus 2/6 C. & P

anteona, pair lightweight headphones, co-ax. cable, I

18, Tottenham Court Road,

Amplifier 5%in. H. x 1liin. W. x 2iin.

Power Pack; 6iin. x 8in. x 5in.
High (overall). l<ull modification details
are supplied. Price £8/19/6, P. & P. 3/6.

10in. CABINET SPEAKER. ldealfor P.A.
etc. Comprises solld wood cabinet com-
plete with carrying handle. Painted dark

brown; with built-in good quality 10in.
P.M. speaker, 3 ohm speech coil, complete
with lead aod Igranie Jack plug. Brand

new. Price only 45/-, plus 3/6 P. & P

RADIO LTD.

London, W.|
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(RADIO) LIMITED

-Phone: GERRARD 8204/9155
‘Cables: SMITHEX LESQUARE

LISLE STREET, LONDON, W.C2

AMERICAN LIGHTWEIGHT
HEADPHONES H-30-R

Magnetic type, resistance 50 ohms.
Fitted with rubber earmoulds to fit inside
the ear. Best quality, ideal for com-
munication receivers, etc., supplied with
lead, brand new, 15/- each. P.P. /6.

BENDiIX COMMAND TRANSMITTERS
Complete with all valves and crystal. Cover-
age 2.1 to 3 Mcfs., 29/6 each. P.P 3/
HEAVY DUTY L.T. TRANSFORMERS.
Input 230 volt 50 cycles. OQutput 7.5 volts
35 amps. (service rating, OK 50 amps).
Brand new, 72/6 each. P.P.5/-.

¢c-1 MA. METERS

Brand new moving
coil meters, round
flush mounting with
2%in. scale, calibrated
0/300 volts, complete
with rectifier. Price
25/- each. P.P. Ij-.

8 MFD. PAPER CONDENSERS. Brand
new TCC. Visconol type, 750 volts working,
5/6 each. P.P. i/-.

COPPER AERIAL WIRE.
300ft. reel, 3/6. P.P. /-

HEAVY DUTY SLIDER.
Brand new, 6/6. P.P. 1/9.

HEAVY DUTY MAINS

ISOLATING
TRANSFORMERS

Specification:—Primary 230 volts 3 amps.
Secondary 230 volts 3 amps. (Service
rating, OK 5 amps.), ldeal for laboratory
or workshop use. Supplied brand new in

Ex-U.S.A.,

I ohm 12 amps.

original transit cases, £6/10/- each.
P.P. 10/-.

INSTRUMENT POTENTIOMETERS.
Brand new Colvern type. 100,000 ohms.

10 watts, 34in. dia. Ideal for bridges, etc.,
10/6 each. Ditto, twin gang, 5,000 ohms,
10/6 each. P.P. 1/6.

460 KC/S B.F.O. UNITS. Brand new and
complete with 1S5 valve, fully screened in
aluminium case, only 8/6 each. P.P. I{-.

ROTARY CONVERTORS
Input 24 volts D.C. Output 230 volts
50 cycles, 100 watts. Supplied brand
new, 92/6 cach. P.P. 5/-.

ALUMINIUM CHASSIS

Best quality, 18 s.w.g. Four sided, rein-
{orced corners.
6x4x 24in. ... 3/6 104 X 7 % 2}in. ... 5/3
74X 54 % 2tin.  4/6 134X 9% 24in. 6/9
HEx75%x2%in. 6/- Postage /-all sizes.

POST OFF!CE RELAYS AND KEY
SWITCHES. Extensive ctocks available at
‘““ CHEAP ™" prices. All enquiries welcomed.

MAINS NEON PANEL INDICATORS.
Chrome escutcheon. 200/250 v. Red, amber
or clear, 3/9 each. P.P.

A.C. MAINS BLOWER
MOTORS

220{230 volts 300 watts  14in. diameter
outlet. Housed in metal box and fitted
with dust filter pads. Supplied complete
with 4 spare filters, 2 way outlet adaptor
and 2 lengths of hose. Brand new only
£4/1946 each P.P 76

EX-NAVY SOUND POWERED
TELEPHONES

This type requires no
battertes to operate
and can be fitted in
moments. Uses hand -
generator for calling,
giving an extremely
loud buzzing note, and
also a neon indicator.
Ideal for field activities,
factories, office, etc.
Only 45/- each. P.P. 4/6.

AMERICAN MULTI-
RANGE TESTMETERS

1,000 ohms per volt, 400 microamp basic movement.
Ranges as follows: A.C. and D.C. volts, 0 to 5,000
volts in 6 switched ranges. D.C. current, | mA.
10 mA., 100 mA, and | amp.

Resistance measurement from .| ohm to | megohm.
Decibels from — 10 db. to + I5 db.

The instrument is housed in a polished wcod case,
complete with leather carrying handle, test prods
and battery. Guaranteed perfect order and tested
before despatch. Price £5/19/6 each. P.P. 3/-.

MODULATOR 67

These bargain in-
struments contain a
COMPLETE A.C.
MAINS POWER
PACK. Input 230
volts 50 cycles. Out-
put 350 volts. 120 mA.and 6.3
volts 5 amps. Choke and con-
denser smoothed and uses 5Z4 rectifier. (Trans-
former actually 200 mA.). Also included in the unit
are || other valves, 5 SPél, | VRI!6, 2 EB34 and 3
EA50, and many other useful components, pots,
resistors, switches, etc. Size of case 18x9%7in,,
which is finished in Supplied brand new,
49/6 each P.P. 7/6.

COSSOR DOUBLE BEAM
OSCILLOSGOPE, TYPE 33%A

Operation |10/200/250 volts A.C. Ten time base positions,
6 cps. to 250,000 cps. Input frequency range, 10 cps. to
2 Mc/s. Offered in perfect operational condition, fully
tested, £27/10/- each. P.P. £1.

AMERICAN GEARED MOTORS

American 24 volt
D.C. motor with
built-in precision
gearbox giving twin
outputs 20 r.p.m.
and 6 r.p.m. Will also operate
on 12 v. giving reduced out-
puts. Size 7in.Xx |3in. Shaft
dia. . Supplied brand new

grey.

MARCON! SIGNAL GENERATORS
TYPE 390-G

Frequency coverage |6 to 150 Mc/s in switched ranges.
200/250 volt A.C. mains 50 cycle operation. Supplied
brand new in original transit cases complete with calibra-
tion charts, instructions and complement of leads. £25
each. P.P. £1. Other types in stock.

AMERICAN ROTARY GENERATORS

Input 12 volt D.C. Out-
put 250 volts 80 maA.
Fitted with blower at-
tachment which can be

easily removed if de-
sired. Brand new 22/6
each. Ditto with 6 volt

input 22/6 each. P.P. 3/-

AMERICAN BEACON
TRANSMITTER RECEIVERS

RT 37/PPN-2. Brand new and boxed,
complete with instruction book. Equip-
ment comprises transmitter/receiver with
9 valves {5 3A5, 3 IS5 and | IR5), with
built-in 2 v. vibrator power pack, spare
vibrator, head-set, connector leads and
10ft. collapsible aerial. Frequency cover-
age 214/238 Mc/s Price 72{6 each.
P.P. 6/-.

L.T. TRANSFORMER BARGAIN. Input
200/250 volts. Output tapped, 3, 6, 9, 12,
24 or 36 volts 5 amps., 35/- each. P.P. 3/-

A.R.88 WAVECHANGE
SWITCHES

Ceramic, 8 bank, 6 position, complete
with screens. Brand new and boxed
17/6 each. P.P. 2/6.

CRYSTAL MIGROPHONE
INSERTS

Sensitive, ideal lor
amplifiers, tape re-
corders, etc., 4/6
each. P.P. éd.
SMOOTHING CHOKE SNIP. Brand
new parmeko chokes, 5 henry, 200 mA,,
Res. 50 ohms. Only 5/6 each. P.P. /6.

WESTON DUAL RANGE
OHMMETERS

American test instrumants by two famous
manufacturers, Incorporates a  24in.
moving coil meter, ranges 0-2,000 and
0-200,000 ohms. Price 39/6 each, brand
new with leads and leather carrying
case. P.P. 2/6.

INSTRUMENT TRANSFORMERS. Type
|.—Parmeko. Input 230 volts. Outputs
195 volts 85 mA. tapped 130 v. and 65 v.

6.3 volt 5 amp., 6.3 volt .3 amp. Price
14/6. P.P. 1/6. Type 2.—Midget. 220/240
volt input. OQutput 200 volts 25 mA. and

6.3 volt 1 amp. Price 10/6. P.P. |/
rectifier to match, 7/6.

6 VOLT VIBRATOR PACKS

6 volt D.C. input. Output 120 volts
30 mA. Fully smoothed, uses standard
Mallory 4-pin vibrator. Compact in
size. Supplied brand new and boxed,
12/6 each. P.P. 2/6.

JACKSON SHORT WAVE VARIABLES,
75 pF. with twin ended spindle, 2/- each.
Twin gang 100 pF., 3/6. P.P. I/-.

HALLICRAFTER S.36A
RECEIVERS

Frequency coverage 27 to 143 mefs. A.M.
or F.M. Built in **$*' meter, operation
110/230 volt A,C. Supplied brand new with
handbook, £45 each. P.P. 15/-.

POST OFFICE JACK LEADS

Midget

4fc. twin screened lead fitted with two
standard jack plugs, brand new, 3/- each.
P.P. 6d

50 MICROAMP METERS

A 2%in. flush mounting meter housed
in a grey instrument case, complete
with a chrome handle. Resistance
800 ohms Supplied brand new and
tested, 59/6 each. P.P. 3/-.

HOURS OF BUSINESS ;

9 am.-6 p.m.

Thursday | p.m. Open all day Saturday.

Please print name and address clearly.
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WANTED. ALL TYPES OF COMMUNICATION RECEIVERS, TEST EQUIPMENT AND VALVES.

HIGHEST CASH PRICES PAID.

 MINIATURE REVERSIBLE
MODEL MOTORS

Size only 2in.x 2in. Will operate from
45 to 24 volts D.C. Ideal for launches

etc., 8/6 each. P.P. I/-.
6FT. POST OFFICE RACKS. Standard
19in. U channel type, 79/6 each. P.P. 12/6.

CHARGING AND MODEL
TRANSFORMERS
I. Pri. 200/250 v. Sec. 3.5,9 or 17 v. | amp., 9/9.
2. Pri. 200/250 v. Sec. 3.5, 9 of |17 v. 2amp., 14/3
3. Pri.200/250 v. Sec. 3.5,9 or |7 v. 4amp., 16/6
4. Pri. 200/250 v. Sec. 6.3 v. 3 amp, 8v. |5

amp., 9/6.

5. Pri. 200/250 v. Sec. tapped, 3, 4, 5, 6, 8, 10,
12, 15, 18, 20, 24 or 30 v. 2amp, |8/6 P.P.
I/6 all types.

PANORAMIC ADAPTORS
Brand new and boxed Ex-U.S.A. For
use with receivers having an LF. of
455/475 kefs., giving a bandwidth of
200 kefs. 110/230 volt A.C. operation.
Price £30 each. P.P. £I.

R.1155 COMMUNICATION
RECEIVERS,

MODEL L

Latest issue by the
Ministry.  Similar to
the model N, incor-
porating the trawler
band. Frequency cov-
erage, 200-500 k¢fs.,
600-1,500 kefs., 1,5.3
mcfs., 3-7.5 mefs., 7.5-
18.5 mcfs. Supplied as
new, aerial tested and complete with illustrated des-
criptive leaflet. Price £12/19/6 each. P.P. 10/-.

R.1155 SUPER SLOW MOTION DRIVES

Improved version as fitted to model L and N. Supplied
brand new and boxed, 12/6 each. P.P. 1/6.

POWER UNIT TYPE 3

A complete A.C. mains power pack, input 200/250
volts. Output 250 volts D.C. 100 mfa, and 6.3
volts 4 amps. Fitted with H.T. voltmeter and current
meter. Fully smoothed, choke and paper conden-
sers. Housed in grey case for [9in. rack mounting.
Supplied in brand new conditicn. 72/é each. P.P. 7/6.

ELECTROLYTIC CONDENSER
BARGAINS

All new stock.
8 m. 450 v. 1/9 30 m. 450 v. 3/3 16x 16 m.
B 40 m. 450 v. 3/9 450 v.
18 m. 450 v. 2/9 8x8 m. 450v.3/8 16 x 16 m
16 m. 500 v. 3/3 8x16 m. 500
32x32 m. . 818 3‘2)(32 m.

-- 3/
- 4/3

450 v. .. 4/8 50x50 o 350 - 413
25 m. 25 v. 1/9 275 v. 3/9 100 m. ‘25 v. 113
250 %250 m. 50 m. 50 v. 1/9 6000 m. 6 v. 3/68

6 v. .. 2/6 500m. 12+.1/3
1000 x 2000m. 8x16 m. 8d. P/P. on all

8 v. .. 318 800 v. ..4/3 types.

ADMIRALTY REFLEX
RE-ENTRANT P.A.
LOUDSPEAKERS

Twin units. Impedance 3 ohms. Ex-
tremely sensitive and directional. Ideal
for all outdoor work. Complete with
600 ohm line transformer. Price 32/6
each. P.P. 5/-

MINIATURE SLOW MOTION
DRIVES

Dia. I}in.
0-100, for
spindle. Com-
plete with locking
device. Brand new,
7/6. P.P. |/-. ‘Large
type available as
above 7/6.

Scale
zin.

L.T. METAL RECTIFIERS
Full wave and bridged. 12 v. | amp., 6/3;
12 v. 2 amp., 9/3; [2 v. 4 amp., 13/9; 24 v.
4 amp., 22/6; |/- P.P. all types.

METER BARGAINS

0/50u amp. 24in. Pj. MC ... 49/6
0/100 amp. 24in. F.M.M.C. 39/6
0/150 Mjamps. 2in. FM.M.C. 6/9
0/200 M/amps. Z*m F.M.M.C. 9/6
0/1 amp. RF. 2{in. Pj. T.C. 5/-
0/4 amp. R.F. 7.|n F.M.T.C. 5/-
0/300 vole A.C. 24in. F.M.M.L. 25/-
0/1.5 amp. A.C./D.C. 2in. FMM.IL 6/6

20/0/20 amp. Lucas arc type ......... 8/6
500/0/500u amp. 24in. FM.M.C. ...

ALL NEW AND UNUSED
2 m/a meter rectifiers $.T.C.

L.T. TRANSFORMER BARGAIN

Input 200/250 volts. Output |2 volts 5 amps. Brand new
12/6 each. P.P. 2/6.
FIELD
TELEPHONES
Type Don Mk. 5. Buzzer

Ideal for inter office
communication.
complete
with two 1.5 volt
cells, tested and
ready to operate.
Price only 39/6 each.
P.P. 3/-.

calling.
or house
Supplied

‘\
-

RCA AR.88 COMMUNIGATION
RECEIVERS

Model L.F. Frequency coverage 75-550 kc¢/s. and 1.5-30
mcfs. on 6 bands. Operation {10/230 voit A.C. Supplied
in perfect condition, aerial tested, £45 each. P.P. 30/-.

RCA OUTPUT TRANSFORMERS
Completely potted. Centre tapped primary, 10,000 ohms.
iecogdary tapped. 3. 7.5, |5, 500 or 600 ohms. Supplied

ran

MARCON! CRYSTAL CALIBRATORS
Frequency coverage 170/240 mc/s. Directly calibrated,
accuracy .0019,. Operation 200/250 volts A.C. Supplied
complete with 5 mc/s. crystal and spare set of 5 valves in

original transit case, brand new with instructions. £4/19/6
each. P.P. 0/
TRANSMITTER/RECEIVER

No. 19, Mk. Il

Equipment comprises 3
separate units built into
one chassis and separate
power pack.
8pecification: “A’

} Iransmitter/receiver.

set.

POWER UNIT 234

A complete A.C, mains power unit in
grey metal case for 19in. rack mounting.
Input 200/250 volts A.C. Output 250
volts 150 mfa. and 6.3 volts 6 amps
Double choke and condenser smoothed.
Fitted with 24in. moving iron meter for
measuring A.C. input and D.C. output
volts. Price 69/6 each. P.P. 8/6.

VARIAC TRANSFORMERS. Input 220
volts 50 cycles. Output variable from 200-
240 volts 7.5 amps. Price 87/6 each. P.P. 5/-.

SOUND POWERED EARPIECES. Can
be used as a two-way communication, no
batteries required. New, 3/6 each. P.P. I/-,
Inserts only, 1/9. P.P. 6d. Brand new sound
powered handsets, 19/6 each. P.P. I/6

DYNAMO EXPLODER UNITS

Used for detonating explosive charges,
Operation is by hand generator, giving
[,B00 volts D.C. across output terminals.
Ideal also for use as photo flash generator.
Supplied brand new only £3/19/6 each.
P.P. 5/-.

HEATER TRANSFORMERS. Brand
new. 230 volt input. 6.3 volt output 1.5
amps. 5/9 each. P.P. |/-

SURPLUS SPEAKER BARGAINS

All new and unused

Elac 5in. 3 ohm, 17/6; Elac 64in. 3 ohm, 17/6;

Elac 8in. 3 obm, 19/6; Elac 10in. 3 ohm, 27/6;

ROLA 7X4 elllptlcal 3 ohm, 18/6; Plessey

24in. 3 ohm, 16/6; Plessey 10X7 elliptical

3 ohm, 17/6; Goodmans 3%in. 3 ohm, 17/6;

Std. pentode o/p transformer, 4/6.

SMOOTHING CHOKES

ALL NEW AND UNUSED |
G.B. 20h 175 m/a., 10/6; Parmeko 9H.
100 m/a., 7/6; Parmeko 8H, 50 m/a., 5/6;
Parmeko C core, 4H. 22.5 m/a., 4/6;
Collins 8H. 100 m/a., 8/6; Parmeko swing-
ing choke, 3.6-4.2H. 250 m/a. 20H. no

C., 10/6; 15H. 60 m/a., 5/6; STC 10H.
60 mfa., 4/6; 20H. 120 m/a., 10/6; I5H.
iOOsm/a., 10/6; Rich/Bundy 50H. 120 mfa.,
5/6.

“C” CORE E.H.T. TRANSFORMER.
Input 230 v. Output 3,850 volts 5 m/a.
4 v.25 amps., 4 v. | amp.

Supplied brand
new and boxed, 52/6 each. P.P. 3/-

H.T. TRANSFORMER BARGAIN. Input
200/250 v. Output 250/0/250 v. 200 m/a. 6.3 v.
4a.5v.2a. Brand new, 27/6 each. P.P. 2/6.

G.P.0. BELL UNITS No. 1

Supplied brand new in wooden box, com-
plete with two bells, induction coil and
condenser, 7/6 each. P.P. 2/6.

ROTARY CONVERTORS. Input 24
volts D.C. Output 50 volts A.C. 50 watts.
Brand new, 29/6 each. P.P. 3/-.

MIDGET RECORDER MOTORS.

Size only 2fin.x l$in. X %in.  Will operate
from 4.5 to 24 volt D.C Fitted with reduction
gear. Supplied brand new, 12/6 each. P.P. |/

- Fr ge 2-4.5
“4 mefs. and 4.5-8 mc/s.
For R.T., C.W. or M.C.W. Range ou R.T. 15 miles, C.W.
560 miles. Buperhet receiver, 465 kefs. L.F., B.F.0,, etc. Rx.,
Valve line-up: 6K7, RF, 6K8 mixer, 2 6K7 L.F., 6B8 det. A.F.
phone output. Tx: 6K8 mixer, VFO, EF50 buffer, EB34 ADC.
807 P.A. '“ B’ set. Transmitter/receiver 229/241 mc/s. Local
use up to 1 mile. Vaive line-up: CV6, 2 6K7 and 6V6. Inter
Com. set, 2 valve A.F. amplifier for vehicle crew inter-communica-
tion. Valve line-up: 6K7 and 6V6.

A 2}in. meter is built in reading L.T. and H.T. voltages, drive,
etc. POWER UNIT. 12 volt D.C. input. Output 275 volts
110 m/a., and 500 veolts 50 m/a.

Equipment s of American manufacture and is supptied in good
ondition. Price, complete with power pack only £5/10/- each.

P.P. 15/-. Less power pack, £4/19/6 each.

VALVE BARGAINS
Large stocks held. Few examples:
5V4 8/6, 6AG5 3/6, DK96 9/6, EYSI, 10/6,
EF86 12/6, 6V6 6/6, DL96 9/6, EF80 9/6,
EL84 12/6, 5U4 8/6, 6X5 7/6, PX25 15/6,
DF96 9/6, ECF80 12/6, EZ8I (0/6, 6H6
1/9, 6SN7 5/11, DAF96 9/6, ECF82 12/6,

ECC83 9/-, 6J6 3/6, KT66 12/6. DFII
7/6, ECC84 12/6, ECLBO 11/, 2D2I
8/6, VUI11 1/9, EF39 §/6, ECH42 10/6,

ECHS8I 10/6, EF37A 10/6.
ALL NEW AND GUARANTEED

W\‘\\\\\‘\\] D 7
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RADIO) LIMITED

Phone: GERRARD 8204/9155
SMITHEX LESQUARE

w.C2

Cubles:
LISLE STREET, LONDON,
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RADIO TRADERS LTD.

23 WARDOUR ST., LONDON, W.I {Coventry Street end)
Phons N 3. GERrard 3977/8 Grams : “* Radiotrade *’
MANUFACTURERS PLEASE NOTE YOUR ENQUIRIES ARE
INVITED FOR ERIE RESISTORS TYPEO, I,2,8,9, 16, Tb & 5b.
WW RESISTORS. 5 watt 1/6; 10 wate 2/6; |5 watt 3/-; 20 watt 3.
We carry stocks of rc.istors from 2 watt to 150 watt W.W. Your en-
quiries invited.
HIGH STABILITY RESISTORS. § watt 5% 6d.; § watt 5%
| watt 5%, l/-. A few values in 19 and 29 still available.

ALL ORDERS FOR RESISTORS C. O D. PLEASE, AS WE CANNOT GUAR-
ANTEE TO STOCK ALL VALUES.
W.W. YV/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

CRYSTAL DIODES. Westinghouse WG5B 1/é each, B.T.H.
Special price for large quantities.

SEMI-MIDGET 2-GANG. .0005 Condenser, size 2§ x 2 x |13in. 6/9 each.

AM/FM GANG CONDENSER. Double 500 pf, double 27 pf size 33
12 x 13in., 9/6 each.

SPECIAL OFFER OF CURRENT MANUFACTURE ELEC-
TROLYTIC CONDENSERS

8 mfd. 450 v. 2/6 each; 16 mfd. 450 v. 3/-; 32 mfd. 450 v. 4/-; 8 x B mid.

450 v. 3/9; 8 x 16 mfd. 450 v. 4/-; 16 x 16 mfd. 450 v. 4/6; 32 x 32 mfd.

350 v. 5/-. 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
cendition. 100 mfd. x 200 mfd. 350 v. surge 5/6 each; 100 mfd. x {00 mfd.
425 v. surge 5/6 each; 150 mfd. 450 v. wkg. 5/é each.

BIAS CONDENSERS. 3,000 mfd. 6 v. 3/6 each; 2,500 mfd 3 v. 3/6
each; 1,000 mfd. 12 v. 1/6; 25 mfd. 25 v. 1/3; 50 mfd. 12 v. 1/~

BLOCK PAPER CONDENSERS. [2 mfd 250 v. 7/6; 8 mfd. 600 v.
7/6; 4 mfd. 400 v. 3/6; we carry a large stock of bleck paper type conden-
sers. We invite your enquiries.

MIDGET MICA CONDENSERS.
per dozen.

9d.;

1/3 each.

x

.0001, .0002, .0003, .0004, 0005 5/-

200 Assorted Moulded Mica Condensers, popular values £ 10 0
200 Assorted Silver Mica Condensers, popular values.... ... £210 0
200 Assorted Carbon Resistors, 4, + and | watt. Good selection £1 10 0

PAXOLIN SHEET. I8 v, 45 x J5in. 1j6; 10 x 10 x Ain. 1/6; 20 x 20 x

dain. 3/-3 10 x 10 x 5in. 2/-3 20 x 10 x {5in. 4/-~. Minimum P. & Pkg 1/6.
BARGAIN OFFER OF BATTERIES
4L v. Heavy Duty Bell Battery. Size 6% x 43 x 23in. 2/6
73V H.T. 1.5 v. L.T. Size 6 x 5 x 13in. 2/6
150 v. H.T. Size 2 x 5§ x 1}in. 5/6
674 v. Size 23 x 33 x 23in. ... 6/6
60 v. HTISv LT 31 x 33 x l4in. 4/6
All batteries sealed and unused. AII plus 1/6 post and pkg. Special
reduction for quantities.
4-way Push Button Units 2/6 each. Knobs for same 3/- per doz.
WEARITE COILS. PA4, PO4, PAS5, PO5 1/3 each doz. 12/~
VALVE HOLDERS. Moulded B9A 7/6; B7G 6/-; Int. Oct. 9/-
3 @ . 00000g5000000000060000GE2A000E0E R Zauor -+ 3000000062 20000 doz. 4/6
VALVE HOLDER FITTED WITH LOWER CAN 1/6 per doz
extra. Screening cans for B7G and B9A.. .do 6/—
Paxolin V/H Int. Oct. B9A, B7G, 5/- per doz.; Eng. Oct, 5-p|n
2 11 T OO PPPOP PR doz. 3/-
BELLING-LEE PLUGS AND SOCKETS, 5 pin 1/9; 7 pin 2/-;
L0 U - R each  2/6

Transistors.
10/- each.

AIR-SPACED TRIMMERS,

Junction type red spot by well-known manufacturers,

5, 10, 15, 20, 25, 50; and 75 of pre-set

and spindle types 2fe each.... ... doz 21/~
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. I8 I/- each.... 9/-
Lamp Covers for same 3/~
QUTPUT TRANSFORMERS. Multi-ratio 5/- each.
WESTECTORS. WX6, WX12, W4 I/-each...............ocooo. doz. 9/-
SIGNAL LAMP HOLDERS. Panel mounting, complete with

adjusting lamphoider 2/~ each...................ooiL doz. 20/-
TAG STRIPS. 3-way 2/-; 4-way 2/6; 5-way 3/-; 7-way 4/-; 28-

VWY o g e e e iy ¢ o e ST o 0o ST TR o 0 ST I ST o411 s TS+ do: 12—

Sper{‘:ial offer Westinghouse Rectifier 14All16 § wave 300 ma. 10/6

each.
POINTER KNOBS. Small black with white line, standard %in.

spindle .doz 7/6
WANDER PLUGS. Red and black...... ...doz.  2/-
PHILIPS TRIMMER TOOLS /- each.......cccooiviniieninn.n. doz. 10/%

CASH WITH ORDER OR C.O.D. ALL ORDERS DEPT. W.L
ALL ORDERS FOR LESS THAN £2 ADD POSTAGE

We invite your enguiries for items not. listed
Trade Counter open 9 to 6 Monday to Friday
Also 9 to | Saturdays. Callers welcomed
WHOLESALE MANUFACTURERS AND EXPORT ENQUIRIES INVITED

WIRELESS WORLD
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MIDLAND INSTRUMENT CO.

CHASSIS, U.8. mir., all aluminium, size 12}in. X 8in. x 5}in., complete with top cover,
some n.ems have been removed, remaining are:—25 Amphenol midget ceramic v-holders,
B7G type. complete with cans, over 70 resistors, all 5% ecolour-coded, nlso many
ceramicons and other conde., trimmers, padders, ﬂ\ed and variable inductances, trans-
former v-control, ete., ete., new unused, bargain 10/-, post 3/-.

MOTOR GENERATOR3, U.8. mir., totally enclosed, 43in. long, 2}in, dia., input 27 v.
1.5 amps., output 285 v. at 60 mA., output from 12 v. supply is approx. 150 v., new,
unused, 12/6, post 2/-.

HUGHE3 12-VOLT D.C. SHUNT MOTORS,
taking 1.25 amps., up to 2-amps. on load, speed
5,000 r.p.m., external reversing terminations; alze
3jin. long, 1}in. dia., }in. shaft, weight 20 oz.,
oil impregnated bearings, balanced armature, a
very superior powerful motor, original cost ove
£7. our price new unused 10/-, post 1/3, 2 for
20/-, post paid. Ditto, fitted reduction geurs,
giving final drive of either 320 or 160 r.p.m.
{state which required), 12/6, post 1/6, 2 for
25/-, post paid.
MAINS BLOWER, 200/250 v. A.C./D.C,,

3
H

with attached enclosed fan, end funnel intake 1}in. dia., side outlet lin.x %in., plinth
base 5imL X 4}in., finish biack crackle and die cast aluminium, size overall 9in. long,
4}in. wide, 5in. high, weight 7iIb., a very superior blower, ofered at a fraction of

amp., 5,000 r.p.m., consists ot the motor

original cost, new, unused, 25/-. Post 3/-.

BATTERIES, radio layer type, by famous maker, fully guaranteed bv us, 120-v. size
3in. x 2}fin. x 13in., new unused 2/8, post 1/-. Cartons of 6 batteries, 12/-, post 2/6.
Ditto, 22} v. size 3}in x 2}In. x 2in., new unused, 1/8, post 1/~ Cartons of 3 batteries.
4/-, post 1

SHADED POLE MOTORS, 12 v. 50 cycles A.C., size 3in. x 2in. x 1}in., complete with
8in. fan, made for lamphouse cooling, silent running, unused and perfect, 10/-, post 1/4.

HEATER MATS, 230/250 v. 1,000 watts, open mesh with asbestos insulation, size
12in. X 10in., border lin. wide each end for fixing, 2 In series (500 watts) are ideal ¢clothes
drying or airing cupboards, also suitable ior convectors, photo drying, etc., new unused
5/6, post 9d., 2 for 10/-, post 1/4.

MERCURY SWITCHES, 250 v. 10 amy., glass tilt type fitted brackets. specially made
to give 3-second delay make after tilt, new, boxed 5/-, post 7d.

TELEPHONE SETS, consists of 2 combined microphones and receivers, which when
wired up with onlinary twin flex, provide perfect 2-way communication, excellent
results up to 1 mile have been reported, self-energised, no battery required, price the
2 instruments new unused, 7/6, post 1/8. Twin P.V.C. 14/36 flex up to 300ft. lengths
at 1d. per it.

LOUDSPEAKERS bv Pye. Phillips and other makers, 10in. P.M. fess transformer,
3-ohm speech coil, fitted in a smart brown finish wood case with carrying handle, size
17in. X 17in. X 64in. deep, front metal grill with four rear smailer ones, rear compartment
houses §0ft. superior twin lead fitted jackplug, ideal for amplifier public address exten-
sion speakers, etc., new in sealed cartons, 45/-, carriage (inland) 3/6.

TRANSMITTER RECEIVERS No. 17 Mk. I{, complete with valves high res. headphones,
hand microphones and instruction booklet, frequency 44 to 61 Mefs,, range with simple
aerial 5-8 miles, requires ordinary 2-v. accumulzator and 120-v. battery  These are brand
new, ip sealed cartons. our price 50/-, carriage 5/-

Many other Bargains; send stamped addressed envelope for licts.
MIDLAND INSTRUMENT CO., MOORPOOL CIRCLE, BIRMINGHAM, 17
Tel.: HAR 1308

Let |.C.S. Train YOU!

Courses on:
Radio and Television Engineering e Radio and
Television Servicing ® Electronics e Engineering
Mathematics ® Production Engineering, Manage-
ment, etc.

Examination Courses for :—

Brit. I.R.E., C. & G. Telecommunications, R.T.E.B. Certificate

Society of Engineers, Brit. Inst. of Management.
Whether you plan to have your own business, to become
an electronic engineer or to take up a career in industry,
an I.C.S. Course will help you to success. You learn at
home in your own time, under expert tuition. Moderate
fees include all books.

LEARN-AS-YOU-BUILD
Practical Radio Course

A basic course in radio, electronic and electrical theory
backed by thorough practical training. You build a T.R.T.
and a 5-valve superhet radio receiver, signal generator and
multi-tester.

Other Learn-as-you-Build radio courses are available.

POST THIS COUPON TODAY for FREE book on careers

in Radio, etc., and full details of 1.C.S. Courses.
INTERNATIONAL CORRESPONDENCE SCHOOLS LTD., ]
Dept. 223}, International Buildings, Kingsway, London, W.C.2.

(Block lztters, please)
Address

|
I
B
|

Occupatio
INTERNATIONA

CORRESPONDENCE SCHOOLS
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 Hours of Business:
9-6 Weekdays
9-1 Saturday

RCA OUTPUT TRANSFORMER. 30
watts, for 5, 7.5, I5 and 500-600 ohms im-
pedance. Primary for a pair of 6Lé's in
push-pull. (Connection details supplied.)
This specially designed first quality out-
put transformer is the best that money
can buy! OUR PRICE 27/6 each. P. & P.
2/-;, Special terms for quantities.

RCA BRAND NEW. 1Sin. 15 ohms
30 watt P.M. speakers, £9/19/6, carr. 12/6.
YITAVOX PRESSURE UNITS. Heavy
duty. P.M. 20 watt. Brand new, £4/9/6.
Also ditto, second-hand, in good working
order, 40/-, carr. 7/6.

50-WATT EX-GOVT. AMPLIFIER. Type
Hl with 4-KT66/s in paralleled push-pull,

Standard 200-250 v. A.C. input. Output
imped. 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.
SZB, carriage paid.

WIRELESS WORLD

15, LITTLE NEWPORT STREET, LONDON, W.C.2.
For QUALITY—CIVILITY —RELIABILITY and VALUE!
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ADIJOINING
LEICESTER SQ
TUBE STATION

Telephone: GERrard 6794/1453

TANNOY X l Impedance
74 ohms.
LOSD Handling ca-
HAILERS paci_twaa_tts
(EX GOVT.) e Bk
New and 2 sent for
Boxed. 50/-,carr.5/-.

AIRCRAFT RADIO RECEIVER BY RCA (Mode!
No. CRY 46151). Freq. 195 kefs to 9,050 kefs. (33-1,500
metres) continuous. For 28 v. D.C. input with built-in
dynamotor. This 6 valve receiver with 2 R.F. stages and
2 |.F. stages with B.F.O. and C.W. £10, or complete
with A.C. mains power unit for loudspeaker or phones.
Ready for use £15/10/-. Carriage 10/~

RCA AR-88 L.F. RECEIVER (C.R.91).

In very good

METERS

0-1 mA. D.C. m/c. flush, Sin.
angular. Grade 1. 49/6 each
0-50 microamps. D.C. m/c., pro1ectlng
2jin. round, 49/6 each.
0-10 mA. AC mjc.,
34in. round, 49/6 each.
0-300 v. A.C. 24in. Flush mounting, 25/- each
0-200v. A.C. 34in. Flush mounting, 25/- each
0-300 v. A.C. 3tin. Flush mounting, 25/- each
S. METERS. 2in. circular calibrated in
decibels 5 mA. FSD. 25/- each.

All brand new and boxed, P. & P. I/- each.

rect-

rectifler, flush,

YOLTMETER. 0-160 v. AC/DC.  6in.
mirrored scale, in portable wooden case
with carrying handle. Good order, 55/-.
SWINGING CHOKE 8/40 henrys—.3/.03.
mfa. 110 ohms D.C. resistance. 15/-, post 3/6
BENDIX DYNAMOTORS. 28 v. D.C
input, 230 v. D.C. output at 100 mA, New

megs. Complete with valves and crystal
New and boxed, 35/-. P. & P.

APQY TRANSMITTER Conr.amlng 93la
Photo Electric cell (complete with network).
2-6AC7s, 1-6AG7, 2-807s and 2 blower-
cooled 8012s. With rev. counter Brand
new, 89/6, carr. 12/6.

TEST METER. Model 420 5.P. (by Radio
City Products, U. SA) 3in. sq. meter in
polished wood carrying case, covering a wide
range of voltage at a sensitivity of 1,000 ohms
per volt for both A.C. and D.C. tests. In
addition to this, the instrument will
measure resistances up to | meg. and D.C.
current up to | amp. Complete with full
instruction data and test prods. Tested be-
fore despatched, £5/19/6 only, carr etc., 7/6.

VALVE TESTER (by Radio City Products,
U.S.A.), model 314, Brand new, unused, with
instruction manual. 110-220 v. A.C. 50 ¢/s.
Will test most American valves from 1.l v. to
200 v., £10, carr. 5/-.
AVO TEST BRIDGE. No. | MK. | or
230 v. A.C. mains operation. Will test all
condensers from .0000! to 50 mfds., aiso
resistances from 5 ohms to 50 megohms. A
very useful instrument, tested before des-
patched, £8/19/6, carriage, etc., 7/6.
PARMEKO MOVING COIL HAND
MICROPHONE. 200 ohm imp. Fitted
onfoff switch, complete with 12yds. flex
30/-. P.P.2/6.
DON “8” TWIN TELEPHONE CABLE
on | mile drums, £5 per mile, § size drums
25/-, carr. extra
AVO VALVE TESTER. Complete with
Rotary Panel in good order, £7/19/6, carriage
and packing 7/6

i SPECIAL TERMS

to 4| v.at 14amps. New and boxed. £3/10/-, carr. 5/-.
VARIABLE VOLTAGE REGULATOR TRANS-
FORMERS. Input 230 v. A.C. at 2| amps. Output
57.5 volts in 16 equal steps.to 230 v. at 2| amps. Ex-
Govt., in perfect condition, £12/10f-, carr. 15/~

CAR RADIO ViIB. TRANSFORMERS 6 v. Input
280 v. at 80 mA. H.T. (Ex-Philco). New in pelect con-
dition, 12/6. P.P. 2/-. Ditto 12 v., same price.
ROTARY CONVERTERS. 24v. D.C. to 230v. A.C
50 cycles. 100 watts Fully tested, €4/12/6, carr. 7/6
TRANSFORMER. 2.8 kV. EH.T. at 5 mA.  with
additional 4 v. heater supply for 230 v. input. A sound
job built to the highest specifications Tested befora
despatched, 47/6. Carriage, etc., 5/-.

PARMEKO TWIN BAKELITE LOUD-HAILERS |
(Ex-Admiralty)

With line rans-

former, |15 ohms Ltength I5in.,

voice coil, horns height 9in.,
mounted on dia. of horn
meta! base 8%in

50/~ carr 7/6.

FOR QUANTITIES—EXPORT ORDERS PROMPTLY EXECUTED . 1§

BAKER SELHURST I2in. P.M. IS ohms. lcondition. Freq. range: 550 kefs. to 31.9 Mcfs. con-| and boxed, 19/6, P.P. 2/6.
I5 watts loudspeakers, 30-14,000 c.p-s. Jtinuous on 6 wavebands, £45, carr. £2 U.K. only.] UNISELECTOR SWITCH. 5¢/3761, 5
Brand new, £4/10/-. P —— 2120 : Y bank 25 way, full-wipe, 37.5 ohm Twin coil
RE-ENTRANT L D-HAILERS. o . Freq. range 2-12.0 megs. In good D.C. resistance (75 ohm total). Brand new in
E;E U Heavy working order. £'4/1/6, carr. 10/-. A.C. mains 200/250v  maker’s cartons, 59/6, P.P. 2/6.
duty power packs available, £4, carr 5/6. ACCUMULATORS Bakelit aved
20 TRANSMITTER-RECEIVER No. 19. Mk Il com- |3*"S507 =0 : — e —
watt all-| plete with 15 valves. Frequency range A set 2-8 meg. 75 .actuaI P Ex-
metal. B set 230-240 Mc/s. in good condition, £3/19/6, carr. 10/6. Govt Néw and
15 12-V. ROTARY POWER UNIT for above, £I, carr 5/- . Con\
ohn.'ns. RECEIVER RII32A. In good condition Freq. rangz |plete with carry-
Dia- 100-124 Mcfs., £3/15/-, carr 10/-. ing handle. Ideal
Toeer | COMMAND RECEIVERS, B.C 454, 3-6 Mcjs. {for coupling 6 or
Iengt.h Brand New, 35/-. 455, 6-9 Mc/s., 35/-. P.P. 3/- each 12 v. storage
12in. | RECEIVER RI392/P 104. 15 valve sup-het set 95 |batteries. Size
(approx.) 150 Mefs. (2 to 3 metres) slow motion tuning, [64in. x 6fin. x
By normally crystal controlled or tunable over 95-150 Mzfs. | 34in., 15/= each.
Parmeko, Receiver front panels made to fit 19in. Rack Mounting. |Carr. 3/6, 3
£6/10/-, External Power supply required, good order. Only {sentfor 50/-or6
carr. 10/~ ] £5/19/6, carr. 15/-. for £5 carr. paid
SELENIUM METAL RECTIFIERS. E.H.T. TRANSFORMER, 20 kV. at i40 mfa.| (0-AMP. BATTERY CHARGERS, for
ULL BRIDGE 230 v, 50 cyciles primary. New and unused. Ex-Govt.| 200-250 v. 50 cycles input, will charge 12 lead
6or i2v. 1 amp 7/6 24 w. | amp.... 13/6 |Built to the highest specification. €22, carr. 30/— acid cells or 20 alkaline cells, metered, switch-
24 v 2 amp. ... 20/— ed and fused As new £12/10/-, carr. 20/-.
24 v. 24 amp....25/~ L .T. TRANSFORMERS. Pri 200-250 v. 50 cycles RCA CRYSTAL MULTIPLIERS MI-19-468
%2 v, g amp. ... ;g;— A.C., Sec. 17.5 v. at 35 amps. £4/15/-, carr. 10/-. with valves. New and boxed in maker's
Ve 3"“’ - 3%~ TRANSFORMER (FERRANTI). Potted for 0-250 v cartons, 39/6, carr. 5/-
[ 40/- 24 v. 10 80/~ 50 cycles tapped pri(mary, sec. I,)250 v., I5 mA. Ideat AC-DC RECTIFIER POWER SUPPLY
SPEEDY "DRLIVERY. OF LT RECTIFIERS for oscilloscopes, etc ~ Size 33 x 33 x 43in. ONLY 35/-. UNIT. 230 v A.C. 50 cycles inpuc 100 v.
L AN TTRoAggal'FI{'TERS a 3 P. & P. 2/6. ' D.C. output max. 10 amps., £12/10/-, carr.
. 2.1 to R 3 20/-. Ditto at 2§ amp., £4/10/-, carr. 7/6
TRANSFORMERS. 110-230 v. Pri. Sec. 26 v. tapped MICROPHONé STANDS 3 sections of

184in. per section. Extends to 56in. Stands
securely on 3 legs which fold together for
carrying. A robust job, only 21/-, P.P. 2/6.
DRY BATTERIES. H.T. 90 v.+ 60 v. L.T.
4% v. Suitable for No.l8 or 38 set. H/D layer
built in good condition (Ex-Govt.), only é/-,
P.P. 3/-. A box of six sent for 30/-, carr 9/—.
MARCONI CRYSTAL CALIBRATOR.
frequency coverage 170{240 Mcis  Directly
calibrated, accuracy 001%. Operation
200/250 volts A.C. Supplied complete with
5 Mcjs rrystal and spare set of 5 valves, in
original transit case, brand new with instruc-
tions, €4/§5/6 each, carr. 10/~

C.M.G. 25 PHOTO CELLS (OSRAM).
Brand new. 15/-. P.P. li-.

B.C. 929ACRT INDICATOR UNIT. Con-
taining 1-3PBI 3in. C.R.T., 3-6SN7s, 2-6Hés,
1-6G6, 1-6X5, |-2X2; 8 valves in all. Ideal for
'scope conversion. New, in original sealed
cartons, 70/-,carr.

KLYSTRONS. 725//\3 50/- post paid.
TELEPHONE SETS (TELE ** F *'). Housed
in bakelite cases, completz with built-in
ringing generators and batteries. ldeal be-
tween two Or more positions up io practically
any distance. Tested befor2 dispatched.
ONLY 59/6. P. & P. 3/6. 2 sent .or £6, carr.
paid.

SOUND POWERED HEADPHONES.
Very sensitive 15/- per pair Moving coil
ditto, 12/6 per pair D.L.R. 1ow resistance,
good quality, complete with lead 8/6, P.P. 1/6.
WAVEMETER TYPE W 1310 (Marconi
Ex-Govt.) coverage 155-230 Mc/s continuous.
Complete with chart and test prods. As
new for 200-250 v A.C. maias operation
£4/15/-, carr. 10/-.
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RADIO-GRAM CHASSIS @ VALVE -SUPERHET, LATEST T CHAS. H. YOUNG, LTD.

B.V.A. MIDGET SERIES VALVES

R et Ik g U ey N | O ——
Horizontal or Vertical Stmon Names and 4 control knobs, walnut or ivory to choice,
e s sy oty opapontess tasd troughout.” Delsyod AV D.104 CRYSTAL HAND MIKES
;u:l::g :{fiag(:mlc:nd“cgh:ﬁt‘;; 322&3“?0: “520“019 wound tzans. isolates ehassis from I List £6. Complete with 6ft. of cord and plug.
BRAND NEW & GUARANTEED £9.19.6 Carr. and ins. 46 | | VERY LIMITED QUANTITY AVAILABLE
8” and 10” speakers suitable for this chassis available. | ONLY £3.10.0 each DON'T BE TOO LATE

7-Valve De Luxe, push-pull version 7 watt output £12.10.0. Carr. & ins. 5/- |

AMERICAN 807 VALVES. New, boxed, 7/6 each: 4 for 25/-.
ELECTRON MULTIPLIERS. Type 93IA. Only 50/- each, or

MULLARD £ 3 3 LR 2 for £4/10/-. Holders available at 2/~ each.

3IN. AERIAL INSULATORS. Ribbed glass. 1/6 each or 6 for 7/6. |

. f" QUALITY AMPLIF'ER | 12 or more post free.

CONDENSERS. TCC type Ill, 8 mfd. 1,000 v. List over £3. Only

An ideal companion unit to the JASON 10/6. Post 1/9. 8 mfd. 750 v. 5/6 each. Post I/6.

Tuner. A really first-class 3-valve 3-watt I COPPER AERIAL WIRE. 14 g H/D I40ft I7/- 70ft: 8/6. P. & P.
2/-. Stranded 7/25, 140ft. 10/-. 70ft. 5/-. P. & P. 2/

RACK MOUNTING PANELS, all 19in. long by 5J;in., 7in., 8%in.,

~~, Amplifier giving Hi-Fi quality at a reason-
" able cost. Mullard’s latest cirenit. Valive |
line up: EF86, EL84, EZ81. Extra HT

and LT available for Tuner Unit addition. or 10%in., 5/9, 6/6, 7/6, 9/- respectively. Post 2/-

Variable treble ont and bass boost controls, | ABSORPTION WAVEMETERS. 3 to 35 mc/s. in 3 switched bands,
sensitivity 100 MV for 8-watt output. complete with indicator bulb. 17/6. Post free.

Frequsncvaressansollly or — 1 dn-=4070ig TRANSMITTER TUNING CONDS., by lohnson, U.S.A., 500 pf.

1,550 v. rating, ceramic insulation. 15/- each. Post free.

& gﬁﬁ?&'ﬁ,oﬁﬁgﬁﬁéd"Q‘Jfgu?':f,lﬁﬁ,’;‘:ﬂ,;iig HEADPHONES. ngh resistance (4,000 ohms), very sensjtive.
\‘/ dutlard specification (less speaker) £8 8 0 Bargain price only 12/6 pair. P. & P. 1/6.
carr. and ins. 4/6. ce AMERICAN BREAST MIKES. Swivel head. Push to talk and
lock on switch. Beautiful job. Only 12/6. P. & P. 1/6.
Leading Makes New Stock BRITISH BREAST MIKE UNIT, complete.with pair of 4,000-ohm
EIEC_1¥A°_LYT:§§ TYaP:: . co phones in strong wooden carrying case, 8% x 44 x 73. ldeal for mobile
TUBU R ohm -Ax operators. Only 17/6. P. & P. 2/-. S
e 5. soms v ol e« e 80 GABe i e e e W.D. stock
50/50 v. 4/500 v. 2/~ 816/450 ... 5/- SPECIAL.—Semi-air spaced  polythene k J 5 vew  ex-VV.U. stock.
100/250 1/g{8 -16/500 v... 5/6 standard }in, diam. Stranded core. Feeder C.L.R. types.” Only 8/6 pair. P. & P. /6. Special Terms Quantities.
8/450 v. 4 .. 218 }g;ig;gﬁg vv... 56/19 ls(:is:;a:;thzo é’;mged‘Ayg(F | Most c.omprehensive stock of HiFi equipment in the Midlands,
8/200 v.... 2/9/16-186 + 8/350 v. 5/6|COAX PLUGS 1/2. socxms 1-. | including QUAD, LEAK, W.B., RCA, ROGERS, WHARFE-
848/500 v. .. 4/8/32+32/350 v... 5/6/COUPLERS 1/3. OUTLET BOXES 4/6. DALE, GOODMANS, etc. Details and demonstrations with
8+18/450 v 5/-|32 + 32/275 v... 4/8|BALANCED TWIN FEEDER per yd., 6d. pleasure.
16/450 v.... . 6/6|Spacial 300 ohm, TWIN FEEDER 8d. | NO C.0.D. UNDER £
18« 18/450 v 5/6,80/350 v 6/68| TWIN SCREENED FEEDER per yd., 1/3.
32,351 4/- |60 - 250/2 12/6/50 OHM COAX CABLE 8d. per yd., lenm All Mail Orders to Dept. ** W."" Please print your name and address.

0/27: 2

32/ 500 . BJ- 84-120/275 v. 11/6|ATTENUATORS 8db, 12do, ete.,

32+ 32/350 v. 5/6 100 ' 200/275 v. 12/6 4/6. Band 1-3 Cross-over filter unit
32 +32/450 v. 6/6 100/270 v. ... from /6.

CONDENSERS.—-Mlca. Silver Mica. Al. SPbde}Kg}R mi‘lREsT.—s-Expnznl?;d mBrgl_lze
pref. values, 3 pf. to 1,000, @d. esch. anofuseciym et x 81n. 5 X 8in.,
Ditto ceramics 9d. each. Tubulars, 450 v. gg'-m!“lm-- 4/3; 12x18in., 6/~

_ a4 x 12in., 8/6,

Hunts and T.C.C. .001 mfd-01 an TYGAN FRET (Mnrphy pattern) 12in, %
1/350 v. 9d. each. .02-1/500 v., 1/- l 1%in, 2/-; 12x18in, 3/-: 12x24in.
each .25 Hunis, 1/6. .5 Hunts, 1/9. 4/-, ste.

.!ASON FM TUNEB UNIT 8£105 m/cs in RADIO &
TELEVISION...

CHAS. H. YOUNG LTD,, 110 DALE END, BIRMINGHAM, 4.
Phone: CENTRAL 1635

Train for a Wonderful future

successiul unit complete with drillel
chassis and J.B. dial. wound coils and
screening cans. 4BVA miniature valves and
all necessary quality components, ete., lor
only £6/10/~ post frea. Superior dial cali-
brated me/s. edge lit by 2 pilot lamps, 12/6
extra, as illustrated. Power Pack com-
ponents kit including double wound mains
transformer, £2/5/- extra.

Tested and approved by ‘‘ Radio Con-
:structor,” ete. Illustrated handbook with

e Wwith E.IM.I.
tull details, 2/-, post free.

RESISTORS S.T.C. RECTIFIERS Radio and Television techniques are continually

m yilues 10 ohms- | EET Tes K5 2 V. 5 v advancing and their applications ever increasing.

1 e, A oo o B | 4w gy Rajoo s kv, 19ja: ato. | Lhese fields offer to the trained technician a career
SO b L% e e 2| Mol s L 125 v 60 mA.38 | with an assured and remunerative future.
WIRE WOUND TYPES .

Here is your opportunity to enter for:—
Wire ends. Silioone costed. 25 ohms-

10,000 ohms, 5 w., 1/3. 10 w., 1/6. 15 w.

LT types F/W bridge 6-12 v. 1} 6., 8/9:
3'a., 15/8; 4 a., 18/6; 6 a. 24/6 each.

MOl | YEAR COURSE |
T.V. knurled slotted knob type. 25 ohms to ! YA COURSE ) Full*tlmt} day cour§q m
30000 ohms, 575 50,000 ohms, 415 | the Principles and Practice of Radio and Television.

LINE CORD .3a. 60 ohms per It., .2a. 100
ohms per ft., 2 way 6d. per it., 3 way
7d. per ft.

=
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:
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&
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]
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=
§
-]
-
i
i
e

50,000 ohms to 2 Meghohms (carbon), 3/-. . N . o

::??:PEAKEES _ VOLUME CONTROLS ‘ Mainly designed for the training of Radio and Tele-
Cale.s by 18/6M xsdlxl:: cegg'o'dn}'a?xlx?:lz?;:- | Midget log type, long spindles, all value-s vision SeerClng Englneers' NeXt Cours¢5 commence
fioal 19/6: 8'1'»‘1,3:;' 2010 R andA. | 10,000 ohoms fo 2 Megohms, Lews sw., 3~ | on 10th September 1957 and 7th January 1958.
16/6: Goodmans 12in. Audiom 50, 15 all values 10,000 ohms to 2 Megohms, less
ohms, £4/15/-. switch 4/-. Guaranteed 12 months. ’
TRS RADIO COMPONENT SPECIALISTS THE E.M.I. COLLEGE

TOBRIGSTOK RO THORNTON EATH, SURREY OF ELECTRONICS

Phone: THO 2185, Hours 3 am—6 pm. 1 . Dept. 127, 10 Pembridge Square, London, W.2.

. day. By THOR N
ERTHORTION Buses 508, 155, 166165, 130 Telephone: BAYswater 5131/2
The College is part of the E.M.l. Group ... Britain’s foremost

Terms: C.W.0, or C.0.D. Kindly make cheques, P.0.s, ete.. payable to T.R.S, Post and i ] 1 ", : el .
e A T DR ot mazeble joun S electronic engineers... Pioneers of the world’s first public television servnc‘e.«"
1 A
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GUARANTEED ALL TESTED

6AKS ..
6AK7/6AG7
BALS ...
BAM6
| 6AQ5
6ATE
6AUG
6B4
AB8G
8BAG
6BE6
6BJ6
6BR7
B37
HBWE6 .,
4BW7 ...
Hca, . ...
MBGT
(L O
G6CH6
6D6
GFEG ..,
HF6M
fiIF13 .
6F33 ..
4F15 .
GG6G
6HS ...

7C5.
2/6 | 7C6.

135
EABCSO .. . 10/~ | VR65A
EAC91 . 10/- (8P41) 3/-
ngz . . 8/ | VR6s
S .. 18/- (P61) 3/
EBC41 .. U8 | VRo1 2
EBF80 .13/8 | (EF50) 4/-
EC91 . . 3/111 R91
ECC84 - 10/ (3YL) -
Eggga .. 8/ | VR92
CC91 . 13/86 | (EA50)... 1/8
ECF80 . 13/8
ECF82 13/8
ECH35 .11/8
ECH42 .98
ECHS1 . 10/-
ECLS0 C11/-
ECL82 . 12/8
EF80 . . 12/8
EF22 . . 12/6
EF40 . 10/
EPF41 11/-
EF85
EF86
EF89 7!
EF$2 . | VR33
EL32 AR (3 (EF39) 6/6
Erdl PCC84 ... 10/- 53
BEL42 . PCF80 ... 11/- | 'ER34) 9/-
EL84 . PCF82 ... 12/8 R55
EM34 PCL83 ... 12/8 (]F‘2536033) 78
PL81 .....
ey 1358 | “Ere .. 6
R57

EY86 (EX32) 8/~

10/6 | EY9l .... PP225 .... 8/11 | VR65

8/6 | Ezd0 PX25 .12/8 | (8P6L) ... /-

per valve. SAME DAY SERVICE

TRANSISTORS
Supitable for audio work yellow and
green spot . * a. 1
red spot o3 ea
RF for use up to 1.6 mc/s biue. spot ea.
RF for use up to 1.5 mc/s to 8 me/s
yellow and red spot . ea.

21/-

JB gang condensers tor transistor working
“0Q" gang 1 or 2 gang 365 PF swing, alu-
minium vanes steel chassis

1 gang /8 each; 2 gang 11/8 euch.

B “00"" twin gang condenser 208 PF trom
~ection 17/@ PF rear section price §/@ each.

TELETRON transistor superhet coils <et
of IF and osciliator colls with Ferrite rod
36/~ per set (circult included)

Long Wave Loading Coil to match 4/8 each.

REPANCO

OT1 Combined l1st IF and O3E coil .. 11/8

3/- | DM70.
PACKING Nl) POSTAGE—B\!
LOUDSPEAKER UNITS each
Elac 3quare Type 3}in. units PM. .. 19/8
Lectrona Plessey 8in units ... 1718
Goodmans, Plessey 64in. units PM. .. 18/8
Goodmans R & A 8in. units .. PM... 19/6

Plessey R & A Elac 10in. units PM: . 95/8

Plessey 12in. units .......... -.. 35/~
ROLA 6in. x 4in. Eliptical UnitPM. .. 19/6
Elac 10in. x 6in. Eliptical UnltPM... 25/6

All above PM speakers are 2 to 3 ohms.

RTC 12in. Heavy Duty 20 watts Mode] 15
ohms. Speech coil £5 0.
5in. Mains Energised Speaker ..
6}in. . + {Plessey)

8in. 21
All lmve fleld cmls of approx 600 ohms,
‘We have just received a few more S8in.
8peaker units by Goodmans etc.

P.M. Types ftted with standard output
transformers. Offered again at 21/8 each.

WB Speakers
HF 812 8in. unit 5 watts 83/8 each
HF 1012 10in. unit 10 watis 98/9 each,
with universal speach:  coils
to all transformers of 3 ohms 7.5

T2 2ud IF Transformer (3la Kc/s) g/- Both
TT3 a8
TT4 Push “Pull i mer 3/5

Trs

Circuits included with all types

ELSTONE INTERVALVE TRANSFORMERS3
LF.35 Ratio 1-3.5 Primary 40-60H
Paralle! feed only. Coupling
condenser, 25mfd 2in. x 1.2m.

g 3 ... each 10/-
Ratio 1-3.5. Secondary CT for
Push-Pull connection: B8pecifi-
cations as LF.35 ..., each 10/-
Ratio 1-3 Primary D.C. 3 M/a.
Murmetal core. Fitted with ter-
minal panel 2in. x 1.2in each 10/~
With split secondary for Push
Pull input. Sectionalised
Windings ensure low leakage
inductance and brilliant top
note response. Primary current

LF.36

LF.37

LF.38

— 20M/a. The LF.38 makes an
excellent blockmg oscillator
transformer each 18/6

BSR MONARCH

4 speed automatic record changer unit

playa 7in, 10m. and 12in. records

auntomatically with “MAGIDISK"®

Selector,  Unit plate 12§ X 10%in,
£8 15s. 0d. each. Carriage 3/-.

COLLARO

Four speed auto change unit. A fully
mixing automatic changer with many
advanced featurea. Unit Plate 12in. X
13%in. £9 15 3 each. Carriage 3/-.

COLLARO

Model

Automatic Stop, ﬂtted with
finish.

3/554. 3 speed single plaver
“Btudio T
am

pick-up.
£

6 190 6 each.  Post 3/-

ohms and 15 ohms.

PUBLICATIONS. Please Include 44, postage
with single copies.

No. 134—F.M. TUNER CONSTRUCTION
by W. J. May
* Easy to build Point to Point Wiring,
% Super High Fidelity Response %32
Pages % All Componentas for this circuit
available ex stoek .......... /@ each
No. 1383—HOW TO MAKE AERIALS
FOR TV. (Band I and 3) and V.ILF.
(Band 2)

Data for all Channels. Ten different

designs for local and fringe areas.
2/8 each

. 100—A COMPREHENSIVE VALVE

0,

(Characteristics and Base Connections.)
/- eacl
No 103—RADTOFOLDER "A"
The Master Coluur Code Index for
Radio and Television ........ 1/8 each
No. 128—PBACTILAL TBA"ISIETORS &
TRANSISTOR CIRCUITS
% How Lo make your own transistors.
*48 pages 3/8 each
o, 143—A COMPREHENSIVE VALVE
GUIDE Book No.
% International Edmon *1200 valves
not previously listed are presented.

5/- each
TELEVISION

No. 144—VALVE AND
TUBE EQUIVALENTS.
% Receiving % Transmitting* [ndustrial.

5/- each

103, LEEDS
WINTOUN

No. 140—TELEVISION SERVICING FOR
BEGINNERS.
% 40 pages of informatlon .... 4/8 each
No. 142—% MODERN T.V. CIRCUITS
AND FAULT FINDING GUIDE.
% Many interesting circuits included.
4/@ each
No. 133—RADIO CONTROLLED MODELS
FOR AMATEURS
% Boats % Aircraft % Circuits ete. 5§/~ each
HIGH QUALITY SOUND
REPRODUCTION
Includes 20 watt amplifier. P.M. Tuner,
Pre-Amplifiers etc. 3/6 each

CHASSIS
Aluminium, undrilled, with reinforced
corper, Available in the l‘ollowmsx sizes:

Bin. X 4in. x 2}in. . 4/8 each
8in, X i, x 2in, 8/2 each
10in, x 7in, x 2}in. 713 each
12in. x 3in. x 2}in. 5/ each
12in. X 3in. x 2}in. 8/9 each
12in. x 8in. x 2§in. 8/8 each
14in. x 3in. X 24in @8/- each
14in. X 9in. x 2}in. 12/- each
16in x 6in. X 24in. . 8/8 each
16in, x 10in. x 2}in. 14/~ each

All sre four sided—ideal for radio receivers—
amplifiers—pnwer packs, etc.

TELEDICTOR TRANSFORMERS, TYPE TES
Small Mains Transformers shitable for
Televigion Converters, eto.

Rpecification:—
Primary: 230 v. 50 ¢/s.
Secondary 1. 250 v, 40 mA,
Secondary 2. 6.3 v, 1.5 &
Overall Bize:
Clamp construction, 3.9in.x2.4in. x 2in.
over windings Fixed centres: 3,3in.
Flying Leude:
Primary Red-Red. 8econdary Yellow/
Black. Becondary, Plain Enamel.

LOUDSPEAKER CABINETS
Thiz attractive -valnut finished cabinet is
available for 6}in. or 8in speaker unita,
Metal speaker fret, complete with back and
rubber feet.
B}in. type: Measures B}in. x 8}in. x 4}in.
atbase ...o.evoiiiiiiienns 7/8 each
Sin. type: Measur 10}in. x
10¢in. x Bin, at base ... .... 21/@ each
Sin. type: Very similar deisgn .. 18/8 each
Postage any type 2/- each.

BUILDING A * SECOND ** SET, ...

This Iz The Cabinet To (ve Your Receiver
The Commercial Look Walnat Finished
Cabinet. Size 11}in. x 7in. x 5in.  Bupplied
with chassis (cut out ready). Price 27/
complete, Post 3f-. Dial. Back Plate

—rsr——r—A =
NOTE NEW ADDRESS

LEEDS, 7.

Cord, Diai Drum, Pointer.

COSMOCORD TYPE MIC.22

High sensitivity with good fidelity response;
substantially flat from 40-6,000 c.p.
vibration and shock proof. Not affected by
low frequency wind nonises,
MIC 22-1 with adapter for
floodstand ................
MIC 22-2 complete desk unit

84/- each

84/- each

COSMOCORD TYPE MIC33-1

A crystal hand or desk microphone designad
for the high-quality public address and tape
recording fleld, incorporating a specially
designed acoustic filter giving a response flat
from 30 to 7,000 c.p.s. The microphone is
omni-directtonal and is housed in an attrac-
tive plastic case 50/- each

COSMOCORD TYPE MIC. 35-1

A general purpose hand microphone o1
robust comstruction with substantiallv flat
response from 50 to 5,000 ¢.p.s  Suitable for
nse in recording apparatnus, public address
equipment, etc. 26/- each

COSMOCORD TYPE MIC.36 (Series)

This microphone will be of particular
interest to home recording enthusiasts as
well as professional engineers, since the die-
cast microphone insert has a high sensitivity
with a pick-up field that may be ronsidered
as omni-directional.  Substantially flat
reaponse from 30 to 7,000 c.p.s.

MIC. R4-3. Microphone without switch and
with table stand .. B3/~ each
MIC. 36-4. Mlcmphone with ewiteh and
tablestand ... ............. 68/- each
MIC. 36-5. Micmphone without switch
and with floor stand adaptor.. 83/- each
MI1C. 34-6. Microphone with switeh and
Aoor stand adaptor . 88/- each
* The floor stand ndaptor has internal
threads of both jin. and }in. 26 T.P.L.,
/6 each.

Al
interesting

these and many other
radio and T.V.
listed in
CATA-
is available
Send /-
stamps for your copy.

components are
our CURRENT
LOGUE which

to you now, in

TERMS:
Postage
follows:

TERRACE,
STREET,

postage 3/-.

to Friday.

Cash with order
and Packing charges extra, as
Orders value
add 1/6; 40/- add 2/
wise stated.

For full terms of business see inside cover
of our catalogue.
Personal Shoppers 9 a.m. to § p.m. Mon.

or C.O.D
10/- add [/-; 20/-
£5 add 3/- unless other-
mum C.O.D. fee and

Mi
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SAMSON'S
SURPLUS STORES

A.M. HEAVY DUTY TRANSFORMERS. Pri. 220-230 v.
Sec. 50 v. 30 amp. £6/10/-, carr. 10/-. Pri. 200-250 tapped. Sec.
tapped 28, 20, 30, 31 v.,, 2| amps. £4/10/-, carr. 7/6.

NEVLIN 3,000 WATT AUTO TRANSFORMERS. Input
200-250 v. output {10 v. Completely enclosed in metal case,
with input voltage selector swntch and fuses. Supplied brand
new at a fraction of maker’s price. £9/15/-, plus carr.

BLOCK CAPACITORS. 10 mfd., 500 v. wkg. at 140 deg. F.
Sub chassis mounting, 5/6. 4 mfd. 800 v. wkg. at 160 deg. F., 3/6.
4 mfd. 400 v. wkg. at 160 deg. F., 2/6. 4 mfd. 250 v. wkg. at |60 deg.
F. 2/-. 2-25 mfd. 2,000 v. wkg. :roplcal 6/6. 0.5 mfd. 2,000 v. wkg.
at 160 deg. F., 2/9. All condensers supplied new and wuaranteed
Postage on all condensers 1/6. Special price for quantities.

SPECIAL OFFER OF BRAND NEW BO XED A.t~, VALVES.

RCA.1616 6/-. 1625 4/6. British PEN46 5/-. VUI20A 2/-. 6US 5/-.
12U5 4/-. 35L6 5/-. 50L6 §5/-. 7H7 3/6. 7B5 5/-. SP42 4/-. 955 4/-.
9004 4/-. 128J7 4/-. 12H6 4/-. VRI50 5/-. PEN25 4/6. ARB 5/-.
ARP12 4/-. APT4 4/-. Postage on all valves /6.

ARMY FIELD TELEPHONES. Type DS. Completely recon-
ditioned. Buzzer calling. Complete with handset and batteries.
Built in strong metal cases. Suitable for farms, building sites,
workshops, etc., 49/6, carr. 4/-. Other types of field telephones
available. Let us know your requirements.

ADMIRALTY INTEGRATORS. Type AS9! incorporating
very fine galvo. movement, coil 40 ohms, centre zero to F.S.D
| microamp. Small mirror one metre radius. A very useful
laboratory instrument, 63/-, carr. 4/-. METRO-VICKERS
Master Voltmeters, 0-20 volts A.C. S0 cy. M1 6in. mirrored scale,
1716, p.p. 3/-. 2in. sq. § amp. RF meters, 5/6, p.p. 1/6.

HEAVY DUTY SLIDING RESISTORS. | ohm 12 amp.
slider control 8/6. 300 ohm | amp. geared drive 32/6. 1,100 ohm
0.4 amp. horizontal sweep control 17/6. 5.3 ohm 8 amp. geared
drive 22/6. 0.4 ohm 25 amp. geared drive 15/6. SO ohm, | amp.,
slow motion gear drive, 10/6. 17.5 ohm, 5 amp. fixed, 10/6. 95 ohm,
3.3 amp., no control but fitted wuh adjustable tappings, 22/6.

American [2in. dia. field rheostats 38 ohm 56 amp. res. out,,

2.1 amp. res in. 45/-. Postage on all resistors, 3/-.

LUCAS HEAVY DUTY 12 VOLT D.C. WINDSCREEN
WIPER MOTORS. A very useful geared motor. 16 R.P.M.
on I12v, 8 r.p.m. on 6 v. 17/6. P.P. 2/6.

HEAVY DUTY A.M. ROTARY TRANSFORMERS. Type
10K 24-31 input 18 volts. Output 7.2 v. 13 a. and 225 v. 0.11 amp.
Easily converted into a powerful high speed motor for 220-240 v.
A.C. Data supplied. Brand new 15/-, carr. 4/-.

ALKALINE BATTERIES. Crates of five cells giving 6 v. at 58
A.H. Size of wood crate 15 x 5% x |14in. £5/19/6, plus carr. 7/6.
Single cells 2.4 v. 18/20 A.H. Size 4} x 6 x 3}in. 15/, carr. 2/-.
NUTS, VOLTS, WASHERS. Special bargain offer. 5/-. Cartons
of mixed 2, 4 and 6 B.A. nuts, bolts and washers. Postage |/-.
HIGH GRADE SLEEVING. Mixed bundle.
2/6, postage |/-.

VARIAC TRANSFORMERS. Input |15 v.
5 amp. cont. 7.5 amp. max., 65/
HOOVER A.C. 230 v. HOT AIR BLOWERS. Element
enclosed in 4ft. flexible metal tubing. Supplied brand new at a
{fraction of maker's price—£6/10/-, carriage extra.

S.T.C. FIELD-HAND TELEPHONES. Type YA 7783. A self-
contained unit Measuring 9 x 2} x 2%in., which can easily be
held in the hand. With built-in buzzer and battery compartment.
Complete with 43 v. battery. Supplied brand new at a fraction
of maker’s price, 65/- each. Postage and packing 2/6.

CONSTANT VOLTAGE TRANSFORMER by Sola U.S.A.
Pri. 90-125 v. or 190-250 v. Sec. 115 v. at 2KVA. Pri. and Sec.
completely isolated for 50 or 60 cycle operation. Approx. weight
200 Ib., £19/10/- each. £35 per pair. Ex warehouse.

BRAND NEW A.M. 2fin. ROUND M.C. METERS, By
famous makers. 0-30 MA, 0-100 MA, 0-500 MA, 12/6. P. & P. 2/..
2in. round. 0-S00 microammeters with mounting clip, 17/6. P.P.2/..
AMERICAN C.R. TUBES 5CPI.
P.P. 3/~ 7in. C.R. Tubes.
27/6, carr. 4/-.

TELEPHONE CABLE. Type D3 1/3 mile drums.
19/6, carr. 4/-.

+ mil-5 mil.

Output 0-130 v.

New in makers cartons 25/-,
NCI13, CVv9Il. New in makers cases

Brand new,
Commando assault telephone cable P.V.C. 1,000
yard drums. ldeal phone cable and very useful in the home and
garden, 8/11, P.P. 3/«

TWIN P.V.C. BELL WIRE. 0.024 23 s.w.g.
220 yard coils, 22/6. P.P. 2/-. Sterling Wire Co. Equipment Wire,
7/36. Stranded copper P V.C. Yellow, Blue, Green, Brown or
Red, SO0 yard drums, 27/6. P.P. 2/6.

Various colours.

169/171 Edgware Road, London,W.2. Tei.;
125 Tottenham Court Road, W.l. Tel

All orders and enquiries to our Edgware Road branch please.
open all day Saturday

PAD 7851
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Train for a wonderful
future in

ELECTRONICS...

ce . Withh E.M.I.

Every day the demand for the expert in electronics grows. Radio,
television, radar and the whole field of industrial automation are
rapidly expanding and the trained specialist assures for himseif a
well-paid career in this quickly developing profession. Here is
your opportunity to enter for :-

(R ATUE UM TELECOMMUNICATIONS — En-

trance standard G.C.E. Ordinary level or equivalent. This course
trains Assistant Development Engineers to City and Guilds’ Full
Technological Certificate level and in addition includes theoretical
and practical instruction on computer (digital and analogue), pro-
cess control and automation. Next course commences [0th

September 1957.
SCHOLARSHIPS

Boys who are not academically suited to a Degree course may,
through the training offered in the Three-Year Course, achieve
interesting and lucrative careers as senior electronics technicians in
industry. In order to encourage students of this calibre the
E.M.L. College of Electronics has decided to offer TWO
SCHOLARSHIPS THIS YEAR FOR THE ABOVE COURSE
in Telecommunications Engineering.

THE E.M.l.

COLLEGE OF ELECTRONICS
Dept. 127, 10 Pembridge Square, London, W.2.
Telephone: BAYswater 5131/2

The College is part of the E.M.1. Group. .
electronic engineers .

. Britain’s foremost.
.. Pioneers of the world’s first public television service.
1460

TEGHNICAL TRADING GO.

OPENING FROM AUGUST 4th (Saturdays only 9.30—6)
FOR THE SALE OF A LARGE VARIETY OF
EX-GOVERNMENT RADIO EQUIPMENT & COMPONENTS,
OUR NEW STORE IN SUMMERS STREET SOUTHSEA.

GORLA F.M. KITS, consisting complete R.F. Tuner{lat 1.F., 2nd and Discrimimatcr
transtormers with 465 k/c A.M., bargain, £3/15/-. BS.R. L.F. SIGNAL GENERATORS.
Type LO50A. 0-600 ¢fs. and 0-16.000 ¢fs., tested good cond., £12/10/-.

13 CHANNEL CONVERTERS (1 tuneable Band 1, 2 tumeable Rand III), famous
make, with PCC24, PCF80, beaut. bakelite cabinet, adjustable all LF. freqs., £3/15/-.

GOODMANS P.M, SPEAKERS, 5in., 17/-. 6}in., 18/-. 7x4.17/6. 8mn. (F‘M Ollalnvl.
29/6. 10x8, 26/~ 10in,, 25/-. SPECIAL BARGAINI 12'v. 4 Amp. . /8 e

£5 doz. Full wave iron seienium heavy compact type. GERMANIUM CRYSTAL DIODES
famous make, tested, general purpose, polarity marked, 10d., p. & p. 3d., 8/§ doz., post
tree. 1,000 OHMS, 10 WATT, wire-wound res:stors, 1/~ % MEG. POTS. D.P
switch, emall, 3}in. sp., 3/6. NEW THROAT MIKES, 2/6. AMPHENOL HOLDERS
Octal, Mazda. Noval B7G, B9A, 6/- doz. B9G w/screen, 1/6 each. Tube Holders, Qctal,
6d. Duodecal, 1/-. Ditto. lin. spindle, 2/6. RESISTANCES, ASSORTED, }- 3w..4.7Q-
I0MQ. 2/- ,doz. 10/- 100. MIDGET CERAMIC CONDENSERS, 10. 20, 50, 300. 1,000,
3,000, B6/- doz.

A.F. TRANSISTORS. PNP Junction, Guaranteed ................ . B
R.F. TRANSISTORS. PNP Junction Guaranteed ................... 11/-.
GUARANTEED RADIO VALVES, BOXED, 24 HR. SERVICE.

Leas 5% and poat fee for a dozen or more.
504G 8/6 | 6K7GT 5/6 | 12AT7 8/- | ECC83 11/6 | HVR2A g/~
5YAGT  6/6 | 6K7M 6/- | 12AU7 7~ | ECCS5 9/- | KTW63  g/-
6ACT 5/ | 6H8 2/- | 12aX7 8/ | ECF80 12/~ | XT81 8/-
6A8 €/8 | 6L8G 8/- | 12K7GT 7/ ECF82 J- | P8l 216
6AGE 4/9 | 6L6M 9/6 | 12Q7GT 7/6 | ECH42 9/g | PCC84 8/-
6AKH 4/- | 63A7M 7/- | 25L6GT 8/6 | ECLR0O  8/6 | PCC8S 11/6
6AME 7/- | 68GTM 5/ | 3524GT  7/6 | EF38 /- | PCF80 10/~
6B7 8/6 | 68J7M e 7/ | EF37 /- | PEN2a b/-
6§BA6 6/6 | 88K7GT 5/- | 83 718 | EFa7a J- | PL82 8/6
6BES 7/- | 6SL7GT §/6 | 80UBR) 3/9 | EF39 /- | PY80 8/6
6C4 4/9 | 68N7GT 5/9 | 80%AM) 5/ | EF80 j- | PY81 8/6
4C5GT  6/@ | 6V6G 6~ | c1 9/8 | EF8s - | PY82 7168
6C6 5/6 | 6VaGT /- | CIlC 9/ | EF89 9/6 | SP4B 9/6
6D6 B/6 | 6veM 8/6 | EASH 1/8 | EF9) - | 8P4l 216
6F6G 8/6 | 6X4 6/- | EB34 1/8 | EF9S 8/6 | 8P61 2/6
8F33 f/8 | 6X5GT 5/~ | EBC33 - | ELs2 /- | 8P210 316
6J5M B/ | 7B7 7/9 | EC52 5/- | EL&4 10/ | U22 7/8
8J5GT  4/6 | 7C6 719 | BCCS1 98 | EL®I 4 | U5 618
656 3 | DO 6l | ECOSL /3 | BYsl 10~ | Gomer gl
636 5/- | 1248 4/- | ECC82 73 | BZ40 8/- | Uv41 8-
817G 5/- | 12a7M  B8/6 | FCC83 8/0 | Ez8o 716 | 8664 11/8

S8.4.E. FOR FREE LIST OF CLEARANCE OFFERS.

Postage 1/- in £1 (1/9 in £1 Speakers/Trans.) Min. 6d. No. C.0.D.
160 TELEVISION BET BARGAINS TO CALLERS AT:—

350,352, FRATTON ROAD, PORTSMOUTH
PORTSMOUTH’S RADIO, TV AND TOOL SHOP
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C.R.T. ISOLATION TRANSFORMERS

For Cathode Ray Tubes having Heater/Cathode short

cirenit for C.R. Tubes with falling emission,

Type A. Low leakage windings. Ratio 1'1.25 .giving

a %5% tboost on Secondary.
volt ...

10/6 each
4 volt . 10/6 each with Tag
6.3 volt 10/6 each Panel and
10.8 volt . 10/6 each Solder Tags
13.3 volt .. . 10/6 each
Ditto with mains primaries 12/6 each

Type B, Mains input 220/240 volts. Low Capacity. Multi
Output 2, 4, 6.8, 7.3, 10 and 18 volis. Imput has two taps
which increase ontpnt volts by 259 and 509 respectively.
This transformer is smtabla for all Cathode Ray Tubes.
With Tag Panel 21/- each.

Type C. Low capacity wound transtormer for use with
2 volt Tubes with falling emission. Input 220/240 volts.
Output 2-23-2}-23-8 volts at 2 amps. With Tag Panel
417/6 each.

All Isolation Transtormers are individually toxed, labelled
and clearly marked with relevant data.

NOTE:—1t is essential to use mains primary types with

T.V. receivers having series connected heaters.
RESISTOES All valnes 10 ohms to 10 meg., } w. 4d.;

1w, 6d;1w o 1.
HXGH STABILITY. } w 1%. 2/-. All preferred valmes |
100 obms to 10 meg,

5 watt WIRE-WOUND RESISTORS 1/3
10 watt 25 ohms—10,000 obms ........ 1/6
15 watt 2/-
15,000 ohms—-50,000 ohma. 5w,1/9:10w........... 2/,

19; 10 3
IRE-WOUND POTS. 3 WATT LAB. COLVERN ETC.

Pre-set Min. T.V. Type Standard size Pots. 24in.
Knurled Slotted Knob, Spindle High Grade. All
All values 25 ohmyg to 30 Values, 100 ohms to 50 K.,
K., 3/~ ea. 50 K., 4/ 5/6 100 K., 8/8.

Ditto Carbon Track 50 K. WwW/wW EXT S8PEAKER

to 2 Meg., 3/-, LONTROL 100, 3/-.

o/P TRANSFORMERS Heavy Duty 50 mA,, 4/6 Mukti-

ratio push-pull, 6/6. Tapped small pentode, 3/9 Hygrade

Push-Pull 7 watts, 15/6.

L.F. CHOKES 15/10 H. 60/65 mA., 5/-; 25/20 H 100/120

mA., 11/6:20/15 H., 120/150 mA., H.250 mA., 15/-.
MAINS TRANS. 350—0 350, 80 mA .3 v. tapped 4 v. 4 a,

6 v. tapped 4 v. 2 a., ditto 250-0-250 80 ‘mA, ., ete., 21/-.

Bargain 300-0-300 v. 65 mA.,.8v.4a,4v.2a, 15/-

I.LF. TRANSFORMERS 7/6 pair
485 Ke/s Slug funing Miniature Can 23 X1 X lin. High
Q and good band width. By Pye Radio. Data sheet supplied,

Wearite M800 IF Transformers 465 Kofs, 12/6 pair.

HEATER TRANS. Tapped 200/250 v. 6.3 v. 1} amp., 7/6-
ALADDIN FORMERS and cores. }in., 8d.; fin., 10d.
.3in. FORMERS 5937/8 and Cans TV1/2. fin, 5q. x 2iin.
and 3in. sq. X 1iin., 2/- complete with cores.
SLOW MOTION DRIVES. Eplieyelic ratio 6 :1, 2/3.
TYANA. Midget Soldericg Iron. 200/220 v, or 230/250 V.,
16/9. SOLON MIDGET IRON. 25 w., 24/-.
MAINS DROPPERS. 3x1}in. Three Ad] Sliders, .3 amp.
"50 ohms, 4/3. .2 amp., 1,000 ohms, 4/3.

NE CORD. .3 amp., 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§ x3/18in. Bargain.

Price 8/8. No transformer required.

MIKE TRANSF. Rdtlo 50 : 1 3/9 ea.; 100:1, 10/6.

LOUDSPEAKERS P. 3 OHM. an square 17/8
5in. R.A. 17/6 'Hn % 4in. Grodmans 21/-

3jin. 8quare Elac, 214
63in. Goodmans, 18/6 10in. R.A, 30/-
TSL TWEETER LSH?5, 8/6 12in. Plessey 30/-
8in. M.E. 2.5 k. field tapped O.P. transformer, 24/6
CRYSTAL DIODE. G.E.C., 2!-. GEX34, 4/-. 40 Circuits, 3/-.
CRYSTAL SET CONSTRUCTION. Kit 12/6. Book 1/-.
H.R. HEADPHONES. 4,000.0hms, brand new. 16/8 pair.
SWITCH CLEANER Fluid, squirt spout, 4/3 tin.
TWIN GANG CONDENSERS. 365 pf.
x 1¥n. X 14in., 10/-. .0005 Standard with trimmers,
9/-; less trimmers, 8/-. Midget, 7/6; 3-gang 500 pt., 7/6.

SUPERHET COIL PACK 27/6

‘I Miniatare size 24 x21x1§in. High Q dust cored coils.
SHORT, MED., LONG. GRAM sw\tchmg with conneo-
tion diagram and cirenit. 475 Kefs 1.

VALVE HOLDERS. Pax int. Oct.,, 4d. EF50, EA50, 6d.
B12A, CRT, 1/3. Eng. and Amer. 4, 5, 6, 7 and 9 pin. 1/-.
mED Mazda and Iat. Oct., 6d., B7@, BSA, B8G, B9A,
9 B7G with can, 1/6, VCR97, 2/6. BSA with can, 2/6.
C. mmrc EF50, BYG, Int. Oct., 1/-. B7G with can, 1/9.
EE FRET. Gold Cloth 18in. x25in., 5/-. 25in, x
36in., 10/- Emnded metal, Silver lslx%m. 2/~ each.
144in, x 12in., 3/- e
Tygan Aft. 8in. wide, 10/- £t.; 2tt. 3in, wide, 5/- ft.
WAVECHANGE SWITCHES.

8in. Elac, 22/6

2 p. 2-way 3 p. 2-way, short spindle... .. 208
5 p. 4-way 2 waler, long spindle....... 8/6
2 p. 6-way, 4 p. 2-way, 4 p. 8-way, long spindle.... 3/8
3 p. 4-way, 1 p., 12-way, long spindle............ 3/

8
Wave change * MAKITS,” 1 wafer §/6; 2 waler 12/8;
3 waler 18/-: 4 waler 19/6. 5 wafer 23/-; 6 waler 26/6.
TOGGLE SWITCHES. S.P., 2/-; D.P. 3/6; D.P.D.T. 4/-,
NUTS, BOLTS. 12 of each, 2, 4, 8, or 8 B.A 1/

KNOBS GOLD ENGRAVED. Walnut or Ivory. 1fin,
diam., 1/8 each. ** Focus,”  Contrast,” * Brilliance,”
« Brilliance—On/OR,” * On-0f,” Volume,” * Voit-
0On-0f,” * Tone,” * Tuning, 6o Treble,” * Bass,”
Lo Wavechange," ¢ Radio Gram,” * S.M.L. Gram,"
s Regord-Play,” * Brightness,' ditto, not engraved, 1/-.

Miriature, 1iin.

1957 RADIOGRAM CHASSIS
THREE WAVEBANDS FIVE VALVES
8.W.16 m.—50 m. LATEST MULLARD
M.W. 200 m.—550 m, ECH42, EF41, EBC41,
L.W. 800 m.—2,000 m. 41, ELZ40
12 month Guarantee, A.C. 200/250 v.. 4-way swltch
Short-Medium-Long-Gram. A.V.C. and Negative
teedback. 4.2 watts. Chassis 13§in. X Biin. X 2hin.
Glass Dial 10 x 4}in. horizontal or veriical available.
2 Pilot Lamps. Four Knobs, Walnut or Ivory, aligned
and oalibrated. Chassis isolated trom mains.

BRAND NEW £10.10.0 oo 4s.

TERMS: Deposit £5/5/- and 6 monthly paymentas of £1.
MATCHED SPEAKERS FOR ABOVE CHASSIS:
8in., 19/6; 10in.. 25/-; 12in., 30/-.

RECOMMENDED FOR ABOVE CHASSIS

% R.C.S.SCOOP %
HIGH FIDELITY AUTOCHANGER

1957 MODEL RC456
For 77, 10", 12” Records 16, 33, 45, 78 r.p.m.

4 SPEEDS — 10 RECORDS
WITH STUDIO “ O PICK-UP

BRAND NEW iN MAKER'S BOXES
OUR PRICE £9-1 5-0 Post free.
TERMS: Deposit £5/5/- and 6 monthly payments of £1.
B.S.R. MONARCH
4-SPEED AUTOMATIC
RECORD CHANGERS

1957 MODELS
Brand new and tully guaranteed 12 months.

| NOT JOB LINE REJECT STOCK |

Designed to play 13, 33, 45, 78 r.p.m. Records7in..
10in., 12in. Lightweight Xtal pick-up, turnover head,
two separate sapphire styli, lor Standard and L.P.
Each plays 2,000 records. Voltage 200/250 A.C.

OUR PRICE £8.15.0 each, Post free.

Terma: Deposit £5 and 5 monthly payments ot £].
Space required 14in. x 12}in, §in. above and 3in. below.

GARRARD. 4-speed Singie Record Player with GC3
Turnover Head for 78 r.p.m. and L.P.  8pace required
14In. x 12}in., 2%in. above 211‘10. below Model 4 8P
—BARGAIN £8

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 ¢.p.s. Also B.S.R.
MONARCH Lightweight Pick-up with Acos -Xtal
turnover head, separate BSapphire stylus for LP
and standard records. SPECIAL OFFER, THE TWO
£4/12/8, post 2/6. 14x12}in. Cut Out board 6/-.

AMPLIFIER PORTABLE RECORD PLAYER CABINETS,
Size 18%in. x 13}in. x Ht. 8}in., with motor board
l4in. x 12in.,, £3/3/-.

THE TELETRON *“ COMPANION "’
Bize 4m. x 8in. X lin. A three-transistor pocket re-
ceiver. Two waveband—medium and long. Permeability
tuning for sensitivity. Ferrite aerial, iuternal speaker.
Designer specified kit. £4/10/-. Plans unly, 64d.
Teletron Coil, FX25, 15/-; Teletron Cabmet 8/8: Ar-
dente transformers D240, D239, 10/- each. R.F. Tran.

sistors, 21/-; Audio 10/- each
80 ohm
CABLE

Volume Controls

Coaxial

Midget size Semi-air spaced Polythene
Long spindles, Guaran- insulated lin. dia. Stranded
teed 1 year. Al values core. Ideal Band IXX, sd. yd.
%‘0.000 ohms to 2 Meg. Losses out 509,
gy SRS DESW | s7aNDARD qQuALITY
Lin or Log Tracks 4in. Coaxial... ... -8d. yd.
COAXIAL PLUGS 1/- DOUBLE SOCKET 1/3
SOCKETS OUTLET BOXES 4/6
BALANCED TWIN FEEDER per yd., 6d. 80Q or 300Q.

TWIN SCREENED BALANCED FEEDER 1/- yd., 80 ohms.
TRIMMERS, Ceramic, 30, 50, 70 pf., 9d. 100 pf., 150 pt.,
1/3. 250 pf.,, 1/6. 600 p*., 750 pt., 1/9.  Philipa 1/- ea.

ALUMINIUM CHASSIS. 18 s.w.g. Plan, uadrilled,
with 4 sides, riveted corners and lattice fixinz holes,
with 2iin. sides. 7x4in., 4/8; 9 x8in., 5/9; 11x 7in.,
6/9; 13X 9in., 8/6; 14 llin., 10/6: 15 x14in., 12/6:
and laxlsxsm 16/6.

BLACK CRACKLE PAINT, Air drying, 3/- tin,
P.V.C. CONN. WIRE, 10 colours, single or stranded, 2d. yd.
§in. RADIO SCREWDRIVERS, 6d. each.

NEON MAINS TESTER SCREWDRIVERS, 5/6.
MULTICORE SOLDER 80440, 18 5.w.5., 3d., 16 5.w.g., 4d, ya.

12/6 PURETONE RECORD!NG TAPE

1,200 ft. on standard fitting 7" Plastic reels.
Brand new, boxed, 12/6.
s_poolss metal, !6 77 plastic, 4/3.

FERROVOICE 1,200f¢. Plastic Tape 25/-

SENTERCEL RECTIFIERS. E.H.T. TYPE FLY-BACK,
VOLTAGES, K3/25 2 kV., 5/-; K3/40 3.2 kV., 7/-; K3/45,
3.6 kV., 7/68; K3/50 v. 4 kV., 8/-: K3/100 [ Kv.. 14/8.
MAINS TYPE, RMI1, 125 v.; 60 mA., 5/-; RM2, 100 mA.,
6/-; RM3, 190 mA., 8/-; RMd4, 250 v. 275 mA., 16/-.
MINIATURE CONTACT COOLED RECTIFIERS. 250 v.
50 ma., 8/6; 250 v. 85 ma., 9/6.

COILS. Wearite “ P type, 3/- each. Osmor Midget
“ Q" type adf. dust core, 4/~ each. All ranges.
TELETRON. L. & Med. T.R.F., with reactmn 3/8.
FERRITE ROD AERIALS. M. \V 8/9; M. & L., 12/6.
T.R.F.COILS A/HF, 7/- pair. H.F. CHOKES, 2/6.

JJASON F.M. TUNER COIL SET. 26/- H.F. coil,
aerial coil, Oscillator cofl, two I.F. Transtormers 10.7
Mefs., Detector transformer and heater choke. Clrcuit
and component book using four 6AMSE, 2/-. J.B. Chassis
and Dial, 19/6. Complete Kit, £5/18/6. With Jason
superior calibrated dial, £6/15/-.

CONDENSERS. New stock. .001 mfd. 7 kV. T.C.C., 5/6.

Ditto 20 kV., 9/6; 100 pi. to 500 pi Mlozs 6d.; Tubular

500 v. 001 to .01 mid., 9d.: ! 8
1/850 v., 9d.; 0.1 mid.

CERAMIC CONDS. 500 v.

SILVER MICA CONDENSERS 10% 5 pi. to "500 ot.,

800 pt. to 3,000 pf.,

1/-;
1/3. DITTO 1% 1.5 pt.to 500 pt. 1/9:

515 pt. to 5,000 pt‘., 2/-.

NEW ELECTROLYTICS. FAMOUS MAKES.
TUBULAR | TUBULAR CAN TYPES
17350 v. 2/ | 100/25 v. 3/~ | 8+16/450 v. 5/-
2/450 v. 2/3 | 8+8/800v. 4/6 | 16+16/500 v. /-
4/450 v. 2/~ | 16+ 16/500 v. §/- | 6,000 mid. 8 v. §/8
8/450 v. 2/3 CAN TYPES 32+382/350 v. 4/6
8/500 v. 2/9 | Clip: 3d. | 82+32/450 v. 6/6
16/450 v. 3/6 | 16/450 v. -3/6 | 64+120/275 v. 7/6
16/500 v 4/- | 32/350 v. 4/- | 60+100/350 v.11/6

32/450 v. 5/6 | 84/350 v. 5/6 100 +200/257 v.
25/25 v. 1/9 | 100/275 v.  5/8 12/
50725 v. 1/9 50+50/350 v. 7/~ | 1,000+ 1,000/6 v.
50/50 2/~ 12

v. 500/12 3/-
FULL WAVE BRIDGE SELEN!UM RECTIFIERS.
12 v. 1} amp., 8/9; 11/3; 4 a., 17/6.
CHARGER TRANSFORMERS Tapped_intput 200,250 v

2, 6 or

4-WATT GRAM. AMPLIFIER. For 200-250 v. 50 c.p.s.
A.C. mains. Chassis fully isolated. Fitted vol. (with
malns switch) and Tone Control. Designed for use with
any kind of single player or record changing unit, With

64in. loudspeaker and output transformer. Fits our
hout b
portable cabinet withou modxﬂP:::" g;x £4_1 5_0

GARRARD RC 80m 3 speed Autochfmge\ Universal
AC-DC 100-250 voits. List price £27/10/~.

ovr price £19.19.0 corv. & ims. 5

Teletron Band lil Converter
l.ondon, Midland and Northern
for all T.V. Makes. T.R.F. or Superhet

Ready wound coils, two EF80 valves, all

components, punched chassis, wiring plans.

COMPLETE KIT mains operation. 200-250 V.
A.C. £3/10/-.
AS ABOVE less POWER PACK Requires

200 v 20 mA. H.T. 6.3 v. 0.6 a. LT £2/5-.

for charging at 2, 6 or 12 v. 1} amp. 13/6; 4 amp., 21/~
Al Boxed VALVES New & Guaranteed

1R5 8/8; 6KS8 86 | EABCS0 8/8 | EZ81 11/6
185 8/8 | 6L6 10/6 | EBO1  6/8 | B1148 /6
1T4 8/6|6Q7 10/6 | EBC33 8/6 | FABCS0 12/8
384 8/8 | 69A7 7/6 | EBC41 10/6 | HVR2A  7/8
3v4 8/6|68N7 8/6 | EBF80 §/6 | MUls  10/6
5U4 8/6 | 6V6G  7/6 | ECC84 12/6 84 12/8
5Y3 8/6 | 6V6GT 8/8 | ECI'80 10/6 | PCF80  10/8
BZ4! 10/6 | 6X4 7/6 | ECF82 10/6 | PCF82 10/8
BAMG 8/6  0X5 7/8 | ECH42 10/6 | PCL82  10/8
6B8  5/6 787 8/6 | ECL80 8/8! PL8L 11/8
6BHE  7/6 | 12Af 7/8 | ECL82 12/6 | PL82 10/6
6BHS6 10/6 12AH'8 10/8 | EF39 7/6 | PY80 10/68
6BW6 8/6 | 12AT7 10/6 | EF41 10/6 | PY8L 10/8
6BW7 8/6 | 12AU7 10/6 | EF50  5/6 | PY82 lo/8
6CH6 10/6 | 12AX7 10/6 | Equip 8P6l 5/6
6D6  7/6 | 12BE6 10/8 | BF50 8/8 | UBC41 8/8
6F8 7/8 | 12BH7 10/8 | Bylv. UCH 12 8/6
6H6  3/6 | 12K7 8/8 | EF80 10/6| Ulat 8/8
6J5 8/8 | 12Q7 8/8 | EF92 5/6{ UL41 8/68
6J8  7/6 3324 10/6 | EL32  5/6| UY4l 8/8
8J7 8/6 | 80 8/6 | EL84 10/6 | U22 1076
6KA  6/6 | 954 1/6 | EYsl 11/6 | U25 11/8
6K7 5/6 | BEAS0 1/6] 1240 10/6 | X79 ‘10/6

NEW AND ENLARGED SHOWROOMS NOW OPEN

Our written guarantee with every purchase.

RADIO COMPONENT SPECIALIST

Tel THO 1665. Buses 133 or 68 pass door.

S.R. Stn. Selhurst.

Please address all Mai! Orders correctly as below.

337 WHITEHORSE RD., WESTCROYDON

OPEN ALL DAY-—(Wed. 1 p.m.)
48-hour postal Service. P. & P. |[-, £2 orders post free (Export extra.)

10-page list 3d.
C.0.D. Service 16
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COMMERCIAL TELEVISION
CONVERTER

SUITABLE ANY T.V,

using lower side band
NO ALTERATIONS TO SET E
Complete with built-in power supply, 230-250 v. A.C. A
mains. Case 5}in. long, 3}in. wide, 4iin. high. &S
Incorporating gain control and band switch.

£3/19/6 ;i poot & Pucking 256,

8 element foided dipole L.T.A. loft AERIAL, 15/-.
& P. 2/ Co-ax cahle §1. vard. {Uustrated with cover removed.

Coverage 120 Ke/s.-280
Kole. 800 Kols000 o, COMPLETELY BUILT

</8.-2.75 Mc/s.,
ucess won. i SIGNAL GENERATOR

.,-28 Mc/s., 16 Mc/s.-56
Mefs,, 24 Mec/fs.-84 Mc/s.
Metal case 10in. x 63in x
4}in. Bize of scale, 6}in. x
3iin. 2 valves and rectifier.
AC. mains 230-250 v.

Internal  modulation

unmodulated R.F,, output
continuously variable 100
milli-volts, C.W. and mod-
switch, variable A.F. output |
and moving coil output
meter. Grey hammer finish
case and white panz
Accuracy plus or minus 29,
or 34/- deposit
and 3 monthly payments
25/-. P. & P. 4/8 extra.

SIGNAL & PATTERN GENERATOR

Coverage 7.6 Me/s.-210
Me/s. in five bands, all on
fundamentals, slow motion
tuning, audio output, 8
vertical and horizontal bars,
logging scale. In grey
hammer finished case with
carrying handle. Accuracy
+ 19%. A.C. mains 200-
250 v.,

£6/19/6
P. & P. 5/8.

Or £3 deposit, P. & P. 5/6
and 3 payments of 30/-.

I ane o 1umm ax mpaar

conuinr-Y PORTABLE AMPLIFIER
approx. size 63 x 2} incorporating 2 valves, contact-cooled metal rectifier, bass and
treble lift controls and double wound mains transformer 39 /6 Plus P. & P.
230-280 V. . i 3/6.

6. P.M. SPEAKER AND O.P. TRANSFORMER

1f purchased with the above 18/6é. Plus P. & P. 1/6.

COLLARO .uromanc GHANGER

Model 456. A.C. Mains 200/250v. Turnover crystal head. Brand new.£8 'l g ﬁ
Fully guaranteed. (Suitable for use with above amplifier.) P. & P. 5/-. . .

AC/DC MULTI-METER KIT

Comprising 2in. moving coil meter, scale calibrated in A.C.;D.C.
volts, ohins and milliamps. Voltage range A.C./D.C. 0-10,
0-100 and 0-500. Milliamps 0-10, 0-100; ohms 0-10,000.
Front panel, range switch, wire wound pot (for ohms
zero setting). two toggle switches, resistors and meter
rectifier.

Complete in case, grey
hammer finish. 1 9 6 P.&P.1/6.

Point to point wiring diagram 1/-, free with kit.

4 VALVE ALL-DRY SUPERHET
PORTABLE KiT
in:orporating ferrite rod aerial

Medium and long waves. In grey leatherette i
Size 9in. x 7in. x 6in.  Valve line up IT4, (RS,
1S5, 3V4. Complete kit of parts (less batteries).

£5/19/6 Plus 3/6 Post and Packing.

RADIO AND T.V. COMPONENTS (ACTON) LTD.

23, ACTON HIGH STREET, LONDON, W.3
GOODS NOT DISPATCHED OUTSIDE U.K.

DESIGN DRAUGHTSMAN

A vacancy exists at Plessey Nucleonics for a
Senior Design Draughtsman to become responsible
for the design of electronic equipment. Applicants
should have had several years’ experience in this
field and be familiar in designing such equipment to
Ministry specifications, where sound methods of
design and construction are most important. The
successful candidate will be expected to operate
with very little supervision and lead a small team on
the design of electronic devices in the nuclear
energy field, Promotion prospects are good, and this
small team will be expanded during the next two
years. Applications in writing should be sent to the
Chief Engineer, Plessey Nucleonics Ltd., Weedon
Road, Northampton.

TRANSISTORS HAVE A FUTURE

We require engineers to work on all aspects of
transistor circuit applications. We do not expect
to find people with appreciable experience in
this field, but we are willing to train energetic
intelligent applicants provided they have previous
electronic development experience and sound
industrial and technical training.

Applications, quoting reference ° TA,” will be
welcomed by the Chief Engineer, Pye Limited,
St. Andrew’s Road, Cambridge.

MECHANICAL LABORATORY

requires a Technical Assistant of O.N.C. stand-
ard for work of a MECHANICAL and ELEC-
TRONIC nature as applied to Environmental
Testing. Duties include the preparation of inst-
rumentation for tests and recording the resutts.
Write stating age and experience to Personnel
Manager,

THE GENERAL ELECTRIC CO. LTD.

Applied Electronics Laboratories,
Brown’s Lane, Allesley, COVENTRY

APPLICATIONS ARE INVITED

for employment as Technical Assist-
ants, Test Engineers and Testers on
Radar and Guided Weapon equipments.
The work is varied and interesting and
offers opportunities for advancement.

Applications should be made to the Personnel Manager

THE GENERAL ELECTRIC CO. LTD.

Applied Electronics Laboratories,
Brown’s Lane, Allesley, Coventry

quoting Ref RG/RRB
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PYE LIMITED

have vacancies at their new factory at:

ROYSTON, HERTFORDSHIRE

for first class

(1) SENIOR DESIGN DRAUGHTSMEN
(2) SENIOR ELECTRONIC ENGINEERS
The work covers a wide range in the servo-mechanism
and power control field and offers considerable scope
to persons desiring to use their design ability and
initiative to the fullest advantage.

Applicants must possess at least the H.N.C. or
equivalent in mechanical or electrical engineering,
have served a recognised apprenticeship and have
considerable experience in one or more of the follow-
ing fields:—

(a) Instrument and precision engineering.

(b) Medium mechanical engineering including

welded aluminium and steel structures.

(c) Hydraulic systems and hydraulic servo

mechanisms.

(d) Sheet metal and chassis design for electronic

€quipment. '

(e) General electronic engineering.

(f) Instrumentation and data transmission

engineering.

(g) Power and instrument servo systems.

(h) High speed tape storage equipment.

Excellent working and canteen facilities are being
provided and pension and superannuation schemes
exist for established employees.

Applications, stating salary required, should be
addressed to:

The Chief Engineer,
Pye Ltd., St. Andrews Road, Cambridge,
quoting reference “ RPC."”

| hobbies.

MURPHY RADIO LIMITED

have vacancies for
EXPERIENCED ENGINEERS

l in their domestic receiver design labora-
tory to work on receivers and radio-
| | gramophones for home and export markets
covering transistor, valve, and hybrid
circuitry and for both amplitude and fre-
quency modulation reception. Good
| conditions of employment including pen-
sion scheme and active sports club,
‘ catering for many different sports and
Welwyn Garden City offers
pleasant surroundings and successful ap-

1 plicants from the Greater London area

would qualify for housing after a period.
Applications giving full details of age,
experience and qualifications should be
addressed to Personnel Department (R.8),
Murphy Radio Limited,
Welwyn Garden City, Hertfordshire.

BELLING & LEE RESEARCH LABORATORIES

want keen, enthusiastic engineers to fill the following
vacancies in a progressive and expanding Research
department:

ELECTRICAL ENGINEER to work on Aerial
development in the range 30 Mcfs to 200 Mc/s.
This is a senior appointment and applications
are invited from graduate engineers although
consideration will be given to all applicants
with suitable experience.

ELECTRICAL ENGINEER to investigate prob-
lems associated with interference suppression,
.Knowledge of filter networks Is necessary.

PROJECT ENGINEERS required for:

(a) development and design work in connection
with high grade electronic components.

(b) design of V.H.F. aerials and accessories from
experimental stage to prototype. For these
posts a knowledge of materials and finishes
is essential.

Attractive commencing salaries are offered which
will be based on experience, qualifications and age
in each individual case. A Pension Scheme is in
operation and all applications, giving full details of
career so far, should be sent to the Secretary,

BELLING & LEE LTD.,
GREAT CAMBRIDGE ROAD, ENFIELD,
MIDDLESEX.

ENVIRONMENTAL RESEARCH

THE ENGLISH ELECTRIC COMPANY LTD.

STEVENAGE, HERTFORDSHIRE,

has a number of vacancies in the Department
concerned with vibration problems and ground
simulation of guided missiles flight conditions.
In particular this Department is looking for:—

An Electronic Engineer who is capable
of designing and carrying through devel-
opment of circuiting for special purposes.
H.N.C. qualifications preferred.

Laboratory Technicians, who have an
electrical/electronic background together
with O.N.C. standard. Successful can-
didates would make up teams carrying
through various test programmes.

Applications giving details of previous exper-
ience should be sent to Dr. D. A. Layne, c/o
Dept. C.P.S., 336/7, Strand, W.C.2, quoting
Ref. WW 1306D.




140

WIRELESS ,WORLD

AugusT, 1957

equipment.

PYE TELECOMMUNICATIONS LTD.,
HAVERHILL, SUFFOLK

require Junior Engineers for design and develop-
ment work on (a) transistor circuitry and (b) all
wound components related to communications

Applicants must possess a thorough knowledge |
of basic electronic theory preferably with O.N.C.
or an equivalent standard of technical education.

Apply giving full details of qualifications and ‘
experience to the Personnel Manager.

ENGINEERS AND TECHNICAL

WRITING

Descriptive and instructional literature concerning
propellers and guided weapons must be prepared by
men with sound knowledge of electrical, electronic
or mechanical engineering and the ability to write
clear factual English. Engineers who feel they have
these qualifications are offered senior positions by
this leading company. Please write, in confidence, to
the Personnel Manager (Ref. 18b),

‘\ DE HAVILLAND PROPELLERS LIMITED,
Manor Road, Hatfield, Herts.

DEVELOPMENT
ENGINEER

INTERESTING U.H.F.
PROJECT

Degree or equivaient. U.H.F./
V.H.F. experience essential

Apply Box No. 0059 clo W. World.

Solid State Computer
Component Research

The Nelson Research Laboratories
of the English Electric Co., Ltd.,
have vacancies for Physicists at
Stafford. The work involves
research into the design and
development of new components
for use in digital computers. Pre-
vious experience of semiconductor,
magnetic or vacuum work would be
an advantage.

Please write to Dept. C.P.S,,
% 336/7 Strand, W.C.2., quoting

Ref. W.W. 913F.

AUTOMATION

Elliott Bros. {London) Ltd., have open-
ings for JUNIOR and SENIOR
DEVELOPMENT ENGINEERS to
design Automatic Weighing Systems.
Prospects in this new field are excellent.
H.N.C. standard required and some
previous electronic development ex-
perience is desirable, although the
Company is prepared to train suitable
applicants.

Vacancies also exist for JUNIOR
TEST ENGINEERS, who are about
O.N.C. standard.

Please apply by letter to:—
Personnel! Officer,
Century Works,
Conington Road, Lewisham, S.E.13

Television Development
and Test Equipment
Engineers

A well known West London
manufacturer requires Engineers
for the development of black and
white and colour television receivers
and associated test equipment,

Vacancies exist for both Senior
and Junior Engineers in the Tele-
vision Development Department
and for Junior Engineers in the
Test Equipment Department.

Senior Engineers should have
academic qualifications and several
years’ development experience. Jun-
ior Engineers require either acade-
mic qualifications or experience in
development or equipment cali-
bration and maintenance.

Progressive salary policy ensures
rapid advancement for Engineers
who show exceptional initiative
and responsibility. All posts are
permanent and carry the benefit
of the Firm’s Pension Scheme.

Please write fully, in confidence,
stating age, qualifications and ex-
perience to Box No. 7441.

THE POLYTECHNIC
309, REGENT STREET, W.1
ELEGTRICAL ENGINEERING DEPARTMENT
Head of Department: D. O. Bishop, Ph.D., M.LE.E.

FULL-TIME DAY COURSES are held
tor a Diploma in Electrical Engineering (Power
and Telecommunications) extending over a
period of three to four years. Courses are also
held for the B.Sc.(Eng.) Degree of the Univer-
sity of London (External).

Il)§7essian 1957-58 begins on September 17th.

EVENING CQURSES in the above sub-
jects and also in Radio and Television Service
Work commence on Monday, September 23rd.
The courses prepare for the Ordinary and
Higher National Certificates and for the City
and Guilds of London Institute examinations.

ew students will be enrolled on September
18th, 5-8 p.m.

Prospectuses may be obtained on application

t

to the DIRECTOR OF EDUCATION.

UNIVERSITY OF SOUTHAMPTON
Technical Department
FULL-TIME COURSE IN
TELECOMMUNICAT'ONS
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-
logicat Certificate Examinations of the City
and Guilds of London Institute. It
includes Physics for candidaies who wish
in addition to obtain full exemption from
the Graduateship Examination ot the British
Institute of Radio Eneineers.

The next course commences in September,
1957, and early application for entry is
desirable. Application forms and further
particulars may be obtained from rthe

ampton.

Techmical Officer, the Universiy, South- |

RADIO TECHNICIANS
IN
CIVIL AVIATION

A number of appointments are
available for interesting work pro-
viding and maintaining aeronautical
telecommunications and electronic
navigational aids at aerodromes and
radio stations in various parts of
the United Kingdom.

Applications are invited from
men aged 19 or over who have a
fundamental knowledge of radio or
radar with some practical experi-
ence. Training courses are pro-
vided to give familiarity with the
types of equipment used.

Salary £561 10s. at age 25 rising
(subject to a practical test) to £671.
The rates are somewhat lower in
the Provinces and for those below
age 25. DProspects for permanent
pensionable posts for those who
qualify.

Opportunities for promotion to
Telecommunications Technical Offi-
cer are good for those who obtain
the Ordinary National Certificate
in Electrical Engineering or certain
City and Guilds Certificates. The
maximum salaries of Telecom-
munications Technical Officers are
Grade III £790, Grade II £925,
Grade I £1,160.

Apply to the Ministry of Trans-
port and Civil Aviation (ESB1/RT),
Berkeley Square House, London,
W.1l, or to any Employment
Exchange (quoting Order No.
Westminster 2109)
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FERRANTI LIMITED,
EDINBURGH

require a
SECTION LEADER

to take charge of their

AIRCRAFT RADIO
SERVICING WORKSHOP

at our Flying Unit based at
Turnhouse Airfield. Appli-
cants should hold current
“A” and “B” Licences and
have wide experience of
V.H.F, HF. and GEE
overhauls, repairs and modi-
fication to A.R.B. and A.I.D.
Specifications. Staff position
with membership of Pension
Scheme and an appropriate
salary will be offered. Please
apply to the Personnel Offi-
cer, Ferranti Ltd., Ferry
Road, Edinburgh, 5, quoting
Ref. 59/SLTID.

MUIRHEAD & CO. LTD.,
BECKENHAM, KENT,
REQUIRE

DEVELOPMENT
ENGINEERS

for interesting work on develop-
ment of Synchros and Facsimile
equipment. In particular the
vacancies require:—

(a) Qualified Engineers with
Honours Degree. Industrial
experience not essential.

(b) H.N.C. with practical ex-
perience; or without academic
qualifications but having a good
engineering background.

Salaries commensurate with
qualifications and experience.
A Pension Scheme is in opera-
tion and the Company has its
own Sports Ground. Please
write giving full particulars to the
Personnel Manager.

LICENCED RADIO ENGINEER

required
for D. H. Heron & Dove Fleet
Apply :
MORTON
ENGINEERING SERVICES LTD.,

Croydon Airport, Surrey.

UNILEVER LIMITED

The following staff are required at
the London Headquarters for the
development and application of
electronic and other process control
devices and for the application of
automation techniques:—

JUNIOR ENGINEERS with Uni-
versity degree or equivalent,
graduate membership of the I.LE.E.,
I.Mech.E., or Inst. Physics, and
some industrial experience—pre-
ferably a recognised apprenticeship.

TECHNICAL ASSISTANTS
with O.N.C. in Electrical Engi-
neering, Inter B.Sc. Physics or
Engineering, or equivalent C. & G
Certificate.  Some experience in
constructing and testing electronic
and other light current equipment
is essential.

DRAUGHTSMEN with ex-

erience in designing and develop-
ing electronic and electromechanica)
process  control devices, light
mechanisms and other automation
equipment.

Starting salaries according to qualifi-
cations. These posts are permanent
and pensionable. Apply in the first
instance to:

Head Office Staff Dept. (WF 8),
Unilever House, Blackfriars,
London, E.C.4.

MURPHY RADIO

ELECTRONICS
DIVISION

ENGINEERS are required in the design
laboratories to work in the following
fields:—

SPECIAL PURPOSE TELEVISION
EQUIPMENT
MOBILE COMMUNICATION SYSTEMS
POINT TO POINT TELEPHONE RELAYS
TELEMETER DEVICES
RADAR NAVIGATIONAL AIDS
AIRCRAFT AND GROUND AERIALS
Both Senior and Junior engineers are re-
quired and there is ample opportunity for
advancement to staff with energy and
initiative who are willing to accept respon-
sibility.
Location of laboratories allow easy access
to both London and open country and
Sports Club and other recreational facili-
ties are available locally. Good conditions

of employment including a Pension and
Life Assurance Scheme.

Apply in writing initially giving full
details of age, experience and qualifications
to:—
Personne] Department (E38),
Murphy Radio Limited,
Welwyn Garden City,
Herts,

VACANCIES IN
GOVERNMENT SERVICE

A number of vacancies, offering
good career prospects, exist fori—

Radio Operators — Male

Cypher Operators—
Male & Female

Apply, giving details of education,
qualifications, and experience, to:—
Personnel Officer,

G.C.H.Q. (FOREIGN OFFICE),
53 Clarence Street,
Cheltenham.

ELECTRONICS
IN SCOTLAND

BARR & STROUD LTD., ANNIES-

LAND, GLASGOW, W.3, have

vacancies in_ their Research and

Development Department for:-—

ELECTRICAL ENGINEERS

AND APPLIED PHYSICISTS
to engage in Work on

1. Micro~-wave circuit and aeriail

development.

2. Servo-mechanisms.

3. Guided weapons pro ects.

The laboratories and works are modern.

well equipped, and pleasantly situated

on the outskirts of Glasgow

Applicants should write to Managing

Director, giving details of qualifications

and experience.

.R. B. PULLIN & CO. LTD.

have vacancies to offer in their steadily
expanding organisation for ELEC-
TRONIC DEVELOPMENT ENGI-
NEERS to be concerned with the
design of a variety of equipment
including specialised instruments and

E-COMMUNICATIONS
SYSTEMS.

The appointments offer various degrees
of seniority, and, therefore, qualifica-
tions ranging from O.N.C. to Degree
standard are acceptable; applicents
should have had appreciable previous
experience of valve circuit design. For
some of the appointments experience
of transistor circuit techniques is also
an advantage.

All appointments are permanent and
carry attractive salaries. To engineers
of ability and initiative they offer ex-
cellent prospects and the opportunity
to work in a very well-equipped Labora-
tory on a variety of interesting long-
term projects which involve considerable
technical responsibility.

A ‘comprehensive pension scheme is in
operation; Canteen and Social Ciub
facilities are available.

Existing Holiday arrangements will be
respected.

Applications will be treatzd in strict
confidence and should be made to:

THE SUPERINTENDENT,
ELECTRONIC DEVELOPMENT
DIVISION,
R. B. PULLIN & CO. LTD,,
GREAT WEST ROAD,
BRENTFORD, MIDDLESEX.
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FERRANTI LIMITED, EDINBURGH

REQUIRE ADDITIONAL PERSONNEL

for important work in connection with the testing of electronic equipment

and the design and manufacture of production test equipment. The

vacancies require men of ability and experience, preferably with some

radar knowledge. Graduates, or engineers of equivalent status will be

given preference, but persons with practical experience are also invited

to apply. Staff status, with membership of pension scheme, and appro-

priate salaries will be paid.

Please send full particulars of experience to date to the

Personnel Officer, Ferranti Limited, Ferry Road,
Edinburgh 5, quoting Ref. ETD.59.

MULTITONE ELECTRIC CO. LTD.

invite applications from
Intermediat: and Junior

ELECTRONIC
ENGINEERS

for work on the development and
testing of an interesting range of
new electronic projects. There are
vacancies for engineers with a wide
range of  qualifications  and
experience up to and including
H.N.C. standard. Experience of
development work or fault-finding
advantageous. Preferred age range
20/30 years but applications will
also be considered from young men
who have recently left school with
Higher School Certificate in Science.
Apply stating age and giving parti-
culars of education, training and
experience to 12/20, Underwood
Street, London, N.1.

0SCILLOSCOPE

(MINIATURE TYPE—1" C.R.T.)
Supplied in kit form complete
with full instructional notes
for radio & T/V servicing.
Operates from power
supply of most AC
domestic radio receiver
equipment or from power unit .
supplied as an extra,

_caSh £10 (inc. post/pkg.) or 30/- down

and 9 monthly payments of £1
(Total Price £10.10.0.)
(Power unit, if required, £3 extra)

Order now or send for further details to:-—

E.M.1. INSTITUTES, Cept. S.C.127, London, W.4

iC.82

COUNTY BOROUGH OF BOLTON

EDUCATION DEPARTMENT
BOLTON TECHNICAL COLLEGE

Full-time Course in Electronic

Engineering
A three-yenr full-time course in Electronic
Engmeermg is now available. andidates

should be in the age range of 16 to 18, and
have taken, or be tak ing, General Cerhﬁcate
courses at the Ordinary level in Mathematics or
Physics, or equivalent courses in technical
institutions.

This rapidly developing industry offers new
and attractive openings to gualified men, and
students who have passed tl’n‘ough the course
are readily absorbed by industry.

Application forms and particulars may be
obtained from the Principal, Technical College,
Manchester Road, Bqlton.

Education Offices, ¢ W. T. SELLEY,

elson Square, “hief Education Officer.
LTON.

PORTABLE
TEST PANEL

for workshop
or students’ use

Two separate moving gacnges (AC &

coil meters for voltage, | g.30mA

current and resistance 0-10v, 0-25v
measuremenf. In wood- ‘ 8‘?800"00 ohms

en case with metal Size 8" x 53" x 24"
front and test prods. light and portable.

caSh £6 (inc. post/pkg.) or 30/- down
and 5 monthly payments of £1
(Total Price £6.10.0.)

Order now from:—
E.M.L INSTITUIES, Dept. T.P.127, London, W.4

1c.87

PHYSICISTS AND
ELECTRICAL ENGINEERS

Progressive posttions are open
to qualified people of degree
standard for work on develop-
ment and manufacture of
special radio valve and micro-
wave devices.
Initial training at the Research
Laboratories of the G.E.C.
will be available for certain
selected candidates.
Canteen, pension fund and
social club.
Apply quoting T/1 to:—
Personnel Officer, THE
M.O. VALVE CO. LTD.,,
Brook Green,
Hammersmith, W.6.
MANUFACTURERS of VALVES for G.E.C.

Electrical and electronic engineers
are required for interesting work
concerned with calculating machines
and digital computers. Vacancies
exist in the electrical laboratory
and engineering department of our
Scottish  Factory and the work
consists of:

(1) Detailed investigation into the
quality of electricalfelectronic
components for computers.

(2) Design of clectronic test equip-
ment for computers production
tests.

(3) Study of newly developed com-
puters circuitry and the in-
troduction of new computers
to production.

Qualifications for these vacancies are
University Degree in elecirical
engineering or equivalent and at
least  two years experience in
electronic development or produc-
tion work. Application forms can
be obtained from  Personnel
Manager, I.B.M. United Kingdom
Ltd., P.O. Box 30, Greenock.
Quote reference F.B.I.

NEW METERS

(by well-known manufacturers)

to your requirements

7-14 DAYS

DELIVERY

A.i.D. APPROVED

METER REPAIRS

by
SPEGIALISTS
Prompt and
Phone Effici
HOP 1408 s@cvﬂt

INSTRUMENTS  ELECTRICAL CO,

107, Mewington Causeway, London, S.E.|
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Bridge Meggers' LYONS RADIO LTD.

WAVEMETERS TYPE W1310. Freguency range 135
to 230 Me/s. Contain their own built-in power pack

. o tor operation from 200/250 v. 50 cps, A.C. mains,
Series 2 250 volt £25, Beautifully made and housed in copper lined wooden A
500 volt £45. instrument cases 18 x 11 x 10in. Complete with valves Io WATT
1 000 1 £55 and test prod. Can also be adapted for use as a signal
1 volt . generator. A most useful addition for any laboratory PUSH 3
Puking and carriage 12/6_ or test room and a goqd buy as a breakdown for partg
ggl}f\z 2‘37;;)&1 cond_itxonﬁ;mend working order. PRICE PU lL
e T , carriage 6/€.
I l RECEPTION SETS R.108B. Frequency range 3 to
nsuia th n €S t ers 12 Mic/s (25 to 100 motres). Bx Army Booalve saperhet U lTR A
Evershed and Vignoles Wee Megger receivers for operation from 6 v. motor eyele or car
battery. In good condition and working order. For
500 volt £12.10.0. fuller details see last month's W.W. page 138 or send LI N EA R
250 volt £1 |.|o.o ESA/E CPRICE B(/Ié\ILY with valves 85/-, less valvea
: ~. Carriage 8/8.
Reco.rd 500 volt £10. METERS. A.C. Volimeters, m/c rectifier type (1,000 FEEDBA(K
All with leather cases. ohms/volt), 3%in. dia. 0/100 volts. PRICE 15/~

Selected resistor to extend range to 300 v., 1/8.

WESTON Multirange tester model 785. | D.C. Voltmeters, mfc. type, 2iin sq. 0/40 volta.
20.000 oh, It. fi £|2 I0 o PRICE 7/6. Microammeters, m/c. type, 2}in. dia.,
h ohms per vo t, from 10, 0/500 micro-amps. PRICE 17/6. Post all types 1/3.

VALVE SPECIALS. OV173 (EF55), 12/6. CV7 35/6. |
METERS DS 3/6. VRSO3 (KT33) 9/6. VU508 9/8. 6V6G
. or G.T. §/6. 807 5/-. Post 9d.
4” sq. 0-50 microampere, £5.10.0. p.p. 9MFD. HIGH VOLTAGE CONDENSERS. Working
N 3 5,000 v. D.O. Test 10,000 v. D.C. Orverall slze 9in.
A.C. current, any size single or up to g}gh x 14in. long x 6in. PRICE 12/6. Carriage

8 ranges. 1 mA.-10 A. F.S.D. with current
transformer. 3 GOLDHAWK ROAD (Dept M.W.),

k- i
SHEPHERD'S BUSH, LONDON, W.12 ] |

“EPAII‘S Telephone : Shepherd's Bush 1729 AM PLIFIER AN

All types and makes of single and multi- PRE‘AMPL'F'ER

range meters repaired and converted to

ol et e _ For Details write to

METERS SUPPLIED TO YOUR SPECIFICATIONS
VERDIK SALES
LTD.

Delivery 7-14 days.
8 RUPERT GOURT, WARDOUR ST,

Microampere meters our speciality. M E T E R S
e V.. Electrical Service All types

LONDON, W.1. GERrard 8266
.-

From
Your
Dealer

4 LISLE STREET, LONDON, W.C.2

TELEPHONE : GERRARD 4861 Any make

Single and Multi-range repaired
and recalibrated Y = =

We convert or supply meters to -
your requirements.
U.S.A. oy . THERMOSTATIC

H etero d y ne ' ELR. INSTRUMENTS LTD. SOLDERING IRON
: 68 CECO 70 watt

F r e q u e n c y e l Instrument size
Meters L-M.| |

HEATS UP QUICKLY—
{} mins. — STAYS HOT —
but NEVER OVERHEATS
—BIT DOES NOT COR-
RODE OR NEED
CLEANING
WEIGHT—4{ ozs.
(Excluding Flex)

ALL PARTS INTER-
CHANGEABLE

The Thermostat is easily
adjusted to suit the
grade of solder and
keeps the temperature
to within 153°C. It
incorporates 1 micro-
switch giving snap
action on-off with mini-
mum electrical inter-
ference. Eliminates dry
joints and damage to
insulation. Efementand
bit last much longer

LIST PRICE 85/- each

BRITISH PATENT No. 663214

Available from Manufac-
turer :—

CARDROSS ENGINEERING
0. LTD.

Series

—OF COURSE

FOR THE

® Navy version of BC221, modulated

@ Frequency range 125-20,000 kels. | '
® Overall accuracy: 0.019 from “TELETUNER »

32 to +65°C.
units . available for

U N ! v E R S A L all known channels

|
UNCLES, BLISS ANO CO. LTD ? LEVENFORD WORKS,
E L E c T R o N I c S NEW PARADE - CHERRY ORCHARD RD - EAST CROYDOW VDUMBARTON

SURREY - TELEPHONE: CROYDOK 3)79/63%0 Phone: Dumbarton 655

22 LISLE STREET, LONDON, W.C.Z‘
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REGD. TRADE MARK

“PERMATIP” }
“PERMABIT” |

INSTRUMENTS
FOR

GREATER
SOLDERING
EFFICIENCY '
L ]

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:—

(IGHT  SOLDERING DEVELOPMENTS LTD.

106, GEORGE ST., CROYDON, SURREY
—~ Tel.: CROydon 8589

VTANNOY/

SOUND EQUIPMENT \

Tells you what's going on clearly

WEST NORWOOD - S.E27
GiPsy Hill 1131 (7 lines)

Tetephone:

CABINETS

for

Goodmans, G.E.C. |

Wharfedale,
Jensen.

HI-Ft
Equipment and
Records supplied

Open till 5.30
Saturdays.

A. DAVIES & CO. (Cabinet Makers) |

3 Parkhill Place, off Parkhill Road, London
N.w.3. GULLIVER 5775

TELETRON SUPER INDUCTOR COILS

(l]h]}m bjC[ &

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 illuscrated) 7).
pair. Type $.5.0. Supersonic
Osc. coil, provides
. 3 a. RF for pre-amp
ater. Eliminates induced
SOcIs hum 40/100 ke. I5/ ea. Transistor coils, etc
Available from leading stockists. Stamp for |
complete data and circuits.
THE TELETRON CO. LTD,, |
266, Nightingale Rd., London, N.9. How 527 |

WiIRELESS WORLD

Whatever your age or experience, you must read
¢ ENGINEERING OPPORTUNITIES.” Full details of
the essiest way to pass A.M.I.Mech.E., A.M.I.C.E.,
C. & G. (Eleotrical, eteo.), General Cert. ete., on
144 PAGES .. ol

terms and detadls of
Courses in all branches
of Engineering—
Mechanical, Electrical,
Civi. uto. Aero.,
Radio, ete., Building,
ete. If you're earning
: lessthan £15a week, tell
. us what interests you

E
" OPPORTUNITIES »
today—FREE.

B.LE.T,

387 College House, 29-
3 anht’s Lane.

PRECISION SHEET METAI.W[]RK

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

BK PARTNERS LTD.

for specialised loudspeaker
enclosures and high quality
audio equipment.

229, REGENT STREET, LONDON, W.I.

(Entrance Hanover St.) phone : REG 7363

COAXIAL CONNECTORS UG TYPE

21-B/U, 58/U, 290/U, etc.
According to JAN & MIL Specifications
for Aircraft, etc.

Full list available. Send your requirements:
Overseas Enquiries livited

N.A.R. Agencies Ltd.

40 King’s Road, London, S.W.3

AN
I

e

| SIFAM ELECTRICAL INSTRUMENT CO. LTD, |

LE!GH COURT = TORQUAY - Telephone 4547/8

The finest method

for cleaning records
Already over 20,000 enthusiastic users

e ———

“Dust Bug”
AUTOMATIC GRAMOPHONE RECORD CLEANER

PATENT APPLIED FOR

s

THE

Price reduced to 17/6 (pius 7/- purchase tax) |

from your local dealer or
CECIL E. WATTS
Consultant and E: {Sound Ry and Reprod

Darby House, SUNBURY-on-THAMES. MIDDX

=== " ——=_ b
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With the < ASPDEN’

TAPE DECK & AMPLIFIER
KITS

You can build a quality Tape Recorder

TAPE DECKS, 2 Models, Sin. or 7in.
spools, two speed, twin track, high-class
motor, ferroxcube heads, complete with
all instructions.

Model 521 Kit
Model 721 Kit.....
Amplifier, record/s
Power Pack Kit
(Both without valves)

Carriage extra

£7 10
8 10
£5 18
£2 18

rO000

From the tropics:—

D.B. of Malaya, writes:—

‘ *' The recorder is now working as well as a
commercial model and | am very pleased

with it."”

| to the Pole:—

| This tape deck and amplifier is being used in
the Antarctic by @ member of the expedition.

W. S. ASPDEN,
Stanley Works, Back Clevedon Rd.,

Blackpool, Lancs.

‘ Send stamp for full particulars to:—

PURCHASE. HIRE OR

VORTEXIO

HIRE - PURCHASE

Tape Recorders and
P.A. Equipment, ete.

also Recordings—Tape te Tape/Disc Service

GRIFFITHS HANSEN (Recordings) LTD.
32-33, GOSFIELD STREET, LONDON, W.1
Phones: MUSeum 2771/0642

3.VALVE QUALITY AMPLIFIERS
Suit modern crystal P.U.s; for 200-250 v.
A.C.; neg. feedback, volume and tone con-
trols; new Components and PLAYING
TESTED.
B7g £4/7/6, INT. OCTAL £4/2/6, BSA £4/12/6,
Carr. 3/6 all types.

E.K.E. 47, Arksey Lane, Bentley,

Doncaster

CLEARANCE BARGAINS

Wavemeters Type "‘D”. each
New in transit case ............... £5 10 0
Evershed & Vignoles Safety Oh-
meters, New, with leather
cases. 2 types. 0-5 ohms or
0-1000 ohms ... £910 0
Used “‘as is"” . €110 0
Rotary Convertors—24v. input,
230/1/50 Qutput 80/100 watts ... £4 7 &
Wireless Set No. 19 Mk. 3. Used.
Quy. 30only ..ocooocviniiiiinnnns 1010 ©
Bridge Meggers, Evershed, 250
| volt. Tested serviceable ......... £24 0 0
Meggers by Evershed—{000 volt.
Tested Serviceable ............... £25 0 0
|| Wee Mezgers—newly overhauled
| with cases, 250v. from ............ £12 10 0

| All Carriage Paid UK C.W.0 Only.
STARAVIA (Disposals Division)

BLACKBUSHE AIRPORT, CAMBERLEY
Camberley 1600. Ext. 230.
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Divey

CORNER REFLECTOR|'

Loudspeakers

At once the most civilised and the most natural
way of listening. No ugiy speaker apertures or
grilles to be seen from any part of the room.
Source of music widely diffused and well up in
the air, with a strong sense of perspective, just
as it comes from the concert platform.

Six types of cabinet made to order to house
every good multiple or single speaker system.

EMG HANDM D E
GRAMOPHONES LTD
6 Newman Street London W1 MUSeum 9971

FINSBURY TRADING (0.

EX U.S. AERIAL, 9ft. spring loaded
and fully collapsible complete with
cords and guys, ideal as aerial or
ﬁ;shing rod, brand new, 10/6, p. & p.

2/-,

TELEPHONE SETS “F,” ideal for
communication between two or more
posxtlons, considerable range, complete
in carrying case and ready for use.
£3 per unit or £5/15/- per pair, p. &

. 5/-.
%IGH SPEED RELAY, 2 bobbms
1,000 ohms each, 5/6, p. & p. 9d.
U.S. HIGH SPEED RELAY, 300
ohms coil 2.05 v. adjustable contacts,
5/- p.
I-{EADPHONES M/C, complete, 9/6
per set, p. & p. 1/6.
HEADPHONES CLR, complete, 7/-
per set, p. & p. 1/6.
HEADPHONES BAL. ARMATURE
9/- per set, p. & p. 1/6.
EX G.P.O. ELECTRO MAGNETIC
COUNTERS, 5 x 1% x1}in. 4 figures,
various voltages D. 3/6 v. 18/24 v.
1008/11101v.6 200/230 v. D.C. 5/~ each,

. & p. 1/6.
%ERMS: C.W.0.
FOR CALLERS ONLY: A selection
of VHF, FM/AM and Ultra Short
Wave Signal Generators, various fre-
quencies; also valve voltmeters, etc.,
at real bargain prices.

We specialise in Telephone and ZA
Egquipment and spares as used by Gouz.
Depts. and the Services. Trade and
manufacturars enguiries invited.
12, STOKE NEWINGTON HIGH
STREET, LONDON, N.16.
Tel.: CLIssold 7342.
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NEW BOOKS

ON RADIO & TELEVISION

Cathode Ray Tube Handbook, by

Lewer. Postage 8d. ..................... 6/-
Beginners Guide to Radio, by Camm... 7/6
A.R.R.L. Handbook 1957. Postage 1/6 32{6
Newnes Short Wave Manual. Postage

6. . &/
Magnetic Recording, by Quartermain.

Postage 4d. .......ocooviiiiiiiiiii 4/6
Radio Control Mechanisms, by Radio

Constructor. Postage 4d. ............ 4/6
Transistors Circuits and Servicing, by

Bettridge. Postage 4d. ............... 2/6
T.V. Explained, by Miller and Spread-

bury. Postage If- .............c....... 12/6
V.H.F. Radio Manual, by Keller. Postage

U3 e 30/-
Transistors Theory and Practice, Gerns-

back Library. Postage 9d. ............ 16/-
Oscilloscope  Manual, by Bradley

Postage 4d. .........ociiiiiiiiiiii s 5/-
Loudspeakers, by Briggs. Postage 6d. 7/6

UNIVERSAL BOOK CO.

12 LITTLE NEWPORT STREET,

LONDON, W.C.2 (adjoining Lisle Street).

NEW ADDRESS

We have pleasure in announcing our new
premises on the main Dartford-London road |

Quality components for the popular

constructor designs of Amplifiers, F.M.

Tuners and Television receivers always
in stock.

44.PAGE CATALOGUE FREE ON
REQUEST TO

J. T. FILMER

82 DARTFORD ROAD
DARTFORD, KENT

Tel.: Darrford 4057

NORTHERN POLYTECHNIC
Session 1957-58
Advanced courses in—
Electronics and Microwave Physics
Electrical Discharges in Gases
Solid State Physics
Suitably qualified students can proceed
to the M.Sc. Degree of the University
of London. Session commences 23rd
September, 1957,
Also Short Lecture Courses on:
Introduction to ELECTRONICS AND
MICROWAVE PHYSICS—
commencing 2nd October, 1957.
(This is designed for graduates re-
quiring basic electronics for industrial
apphcanonsg
TRANSMISSION LINES-—-
commencing 2nd October 1957.
MATHEMATICS SIRCUTT
ANALYSIS—
commencing 2nd October, 1957.
WAVE-GUIDES—
commencing 6th 1957.
AMPLIFIERS—
commencing 6th November, 1957.
Enquiries should be addressed to:
Head of Department of Physics
NORTHERN POLYTECHNIC
Holloway, London, N.7.
(Telephone : NORth 1686.)

November,

CABINETS AND 4 ]
HI-FI
EQUIPMENT

We can Supply any Cabinet
to your own Specifications,

“The Serenade > £12-19-6

Veneered with finest selected walnut,
beautifully polished to a medium shade;
this attractive cabinet has generous storage
space, with motor board sliding out
smoothly on metal rollers.

We can also supply and fit this or any
cabinet with the latest Hi-Fi amplifiers,
tuners, transcription units, record changers,
speakers, etc.

Send for comprehensive tllustrated catalogue
of cabinets, autochangers, speakers, etc., all
available on easy H.P. terms.

LEWIS RADIO COMPANY

120 (WWI0) Green Lanes, Palmers Green
London, N.13. Telephone: Bowes Park | 155/8

LESLIE DIXON

FIELD STRENGTH & ABSORPTION
WAVEMETER TS-509/UR. Direct calibra-
tion 90/400 Mc/s. No battery or mains required;
ready for immediate use, complete with field
micro-ammeter 0-50 ©A, erystal and built-in
adjustable quarter-wave telescopic aerial.
Brand new in ali die-cast case with lid.
MIDGET MOTORS. Battery driven by 3,
4} or 6 volts, 5,000 r.p.m. For scientific model
makers, radio control, driving model boats,
aircraft, etc. Weight only 1 oz., Zin. dia. by
din. thick with 1in. shaft extension. Every
Motor Guaranteed. Price 10/9 each post pald.
MINIATURE I.F. STRIPS. 10} x24x3in.,
frequency 9.72 Mc/s. All in new condition and
supplied with circuit diagram, 8% post free.
Suitable for conversion to ¥.M. Tuner.
400-CYCLE INVERTERS. Dual output
115 volts 3-phase 400 cycles 750 VA and
24/26 volts S.P. 250 VA, from 28 volts D.C.
supply. Lab. tested and as new,
ALTERNATORS. 3-phase 50 cycles 230 v-
1,500 r.p.m., 0.5 K.V.A needing 6 volt 6 amp-
excitation. £5/10/-, carr. 5/-.

THE LESDIX CRYSTAL SET. For feed-
ing into tape recorder; solid dielectric Con-
denser, litz wound tapped aerial coil, crystal
diode, plugs and sockets for aerial, earth and
headplhone connections, 25/-, post 1/6. Also
supplied with double headphones, cord, plug,
30/-, post 2/6.

HEADPHONES. Service type double head-
phones D.L.R. type with headband, cord and
plug, 9/6 per pair, post 1/6. Special prices for
quantity orders.

THE DIXON-LESLEY HOLE CUTTER
for bench or portable drills, }in. and upwards,
Tungsten-Cobalt H.S. steel teeth, removable
for regrinding. Sizes in., lin., llm 25/- ea.
14in., 13in. and 2in., 30/- each. Morse Taper
or stralght shank mandrel 17/6. Write for
illustrated leaflet.

Leslie Dixoen & Co.

Dept. A, 214 Queenstown Road, London s.W.3
Telephone : MACaulay 2159
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Z. & I

AERO SERVICES

LIMITED

COMMUNICATION RECEIVERS & ACCESSORIES, TEST EQUIPMENT, AIRCRAFT RADIO EQUIPMENT, ETC.

SPARES FOR R.C.A. AR-88D
RECEIVERS
IF TRANSFORMERS: Ist, 2nd,
3rd, 4ch and IF Crystal Load
Transformers ... 12/6 each
Set of Four £2 0 0

RECORD ““MINOR'™ 500V, in
leather case
EVERSHED *‘WEE’ MEGGER,
500V, in leather case £12
EVERSHED ‘‘WEE' MEGGER,
250V, in leather case .... £
EVERSHED 500V 40 megohm
MEGGER, with provision for
use as Bridge Megger with an
external Decade Box (not
supplied) £
EVERSHED 1000V 103 megohm
MEGGER, otherwise as abovef27 10 0
EVERSHED 1000V 200 megohm
BRIDGE MEGGER ............ £55 0 0
All the above equipment is fully overhauled

Knobs, small . 4/- each .
TUNING DIAL ASSEMBLY ..: 10/- each > ARMI}I_'I'E\;TR:RDROP
DO A e 15/ each (Ex AM. Ref. 5G/549)
FLEXIBLE COUPLING .... 2/- each Ffor tasting Motor and Generator Armaturﬁs ?ax.;.iia.
: d 2/- i of commutator appr. 4in.; max. overal ia. 7in.;

When ordering bf):orp;s;sltapg’?.’se add 2/- in max enath e 08, s g FT
INSULATION TESTERS BONDING TESTERS 5G/2126, for measurlng‘l

Resistance of Aircraft and other Bonds, new, complete
with matched pair of leads approximately 5 and 50ft.
long i5 0
Alkaline Battery for the above .

COMMUNICATION RECE!VERS
MARCON! CR-100 RECEIVERS, 60kc
to 30me, Mains Operated, in good
operating condition ......... 20 0
MARCONI! CR-150 RECEIVERS, Dual
Superhet., 2 to 60mcfs; Crystal
Filter; Calibrating Crystal; *'S"”
Meter. Power Requirements
300V 65mA and 6.3V 3.7 Amps.
Completely overhauled and guaran-
teed £50 0
Mains Power Unit for the above £10 0
HALLICRAFTER $-27C COMMUNICA-
TION RECEIVERS, 130 to 210 mg/s,
FM/AM, for 117V A.C. Fully over-
hauled and guaranteed ...... £50

oo

<

BC-342 COMMUNICATION RE-
CEIVERS, 1.5 to 18mc/fs, for ISV
A.C. Mains, fully overhauled and
guaranteed ..................... £45 0 0

R.A.F. TYPE RECEIVER HEADGEAR ASSEM-
BLY, comprising: Rubber Headband 10A/12160
with Chamois Leather Earpads, Low Impedance
Earpieces, Connector and Electro-Magnetic Micro-
phone Type 48 £1 8 &
Ditto with High Impedance Earpieces

BAKELITE BACK CASES
FOR AVOMETER Mode!
40, less instruction plata and
B 0o oo ohononncounasoonooonoon ol

FRONT PANEL FOR AVO-
METER UNIVERSAL

7/6 each
7/6 each

COLLINS TCS TRANSMITTING AND RE-
CEIVING INSTALLATIONS, complete with
Antenna Loading Coil, Remote Control Unit, Power
Supply Unit for 12V, 24V, 115V DC,, or 230V A.C.

TELEPHONY EQUIPMENT
6-LINE AMERICAN TELEPHONE
SWITCHBOARDS TYPE BD-71
12-LINE AMERICAN TELEPHONE
SWITCHBOARDS TYPE BD-72
AMERICAN FELD TELEPHONES

and guaranteed for six months.

Frequency Range 1.5 to 12Zmefs. These installations
are suitable for Marine Applications. Prices on request.

TYPE EE-8 and spares.

All the above prices are ex our Warehouse.

Z. & 1

Packing and Carriage extra. Full details of any of the above items supplied on request.

AERO SERVICES LIMITED

now in new premises at

14, SOUTH WHARF ROAD AF::&DDJI NGEI'II;O N, LONDON, w2
s Television Receiving Equipment it
[ | By W. T. Cocking, M.1LE.E.
One of the = . . : .
[ The fourth edition of what may justly be claimed to be one of the most important British
m(]st important : books on television. It deals comprehensively with television receiving equipment and
Bl’ltISh I](](]ks & gives many practical details and design data. The circuits of the television receiver are
u split into a number of sections and a separate chapter is devoted to each. This new
on televisi‘nn : edition has been largely re-written and over 150 pages added.
- 30s. net by post 31s. 6d:
o]

Valuable hooks

Revised, enlarged
edition of
a popular book

for television students and technicians

Television Explained ) L.

By W. E. Miller, M.A. (CANTAB), M.BRIT.LR.E., revised by E. A. W, Spreadbury, M.BRIT.L.R.}.

Completely revised and enlarged to about twice its previous length, this new edition
of a popular book gives a step-by-step survey of modern television receivers and aerial

systems. It is written in simple, non-mathematical language.

12s. 6d. net by post 13s. 3d.

from leading booksellers
Iliffe & Sons Limited, Dorset House, Stamford Street, London, S.E.l
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Wireless World Classified Advertisements

Rate 7/- for 2 lines or less and 3/8 for every additional
fine or part thereol, average lines 6 words. Box Numbers
2 words plas 1/-, (Addrets replies: Box 0000 c¢/o **Wireless
World>* Dorset House, Sumlord St., London. S E 1 ) Trn i
disoount details available on

1957 issue, Wednesday July 31si. No l‘esponslblllly
wocentad for arors,
WARNING

Readers are warned that Government surplus
components and volves 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
HIRLEY LABORATORIES, Ltd. . Prospect
Place, Worthing, Sussex, Tel. 536

THE TWA/1515 stereosonic tape recordmg and
replay amplifier, separate meter monitoring on
record and playback on both channels, 13watts
O/P each channel g6gns; TWA/15 tape record-
ing and reproducing amplifier, 13watts O/P, for
Wearite and Collaro decks, 45gns; TW/PA
recording and replay pre-. amphﬁer 30gns; both
with valve voltmeter monitoring; type SB/1-15E
high-fidelity amplifier, exceptionally wide tone-
control system, 40mvy sensitivity, 20gns; with
two inputs and 3-position gram filter, 22gns;

specialized amplifiers for the musical an
scxexmﬁc mdustries including the Mullard
20watt. 10095

RECEIVERS AND AMPLIFIERS—
SURPLUS AND SECONDHAND

H Rx’s and coils in stock, also ARSS,
BCMSR CR100, etc.—Reguirements please

R. T. & I Servme, 254, Grove Green Rd.,
London E.11. Ley. 4986 LOOSE

NUSED amplifier Pye Hi Fi PF91 with

control unit, list 40gns. two only, 25gns,
less control unit, list 20gns; Cantata Hi Fi Pye
Corner speaker, list 35gns, one only. 20ens.—
S.E.S., Ltd., 429. Staniforth Rd., Sheme‘d7 594

'I‘WO large output cinema amplifiers, never
been used but deteriorated through storage;
these are high quality, high output ampllﬂers
designed for cinema use; one by pamphonic;
£50 each; also four loudspeakers for above.—
Tel, Gladstone 6373 between 9 a.m. and
5.30 p.m. [7183

.109A receivers, covers 2 to l2m/cs in_two

bands, fully mobile; built in 3%in P.M,
speakers and 6-volt vibrator power pack; these
sets are brand new and include full circuit dia-
gram, but are not fitted with valves or vibrator
(1.SP61. 3.AR8 and 4.ARP 12 used); cost many
pounds ‘to manufacture; our special price 35/-

and 7/6 rt cost of carriage and packing.—
Walton’s Wireless Stores, 46, 47 & 48, Stafford
St., Wolverhampton. [0148

RECEIVERS AND AMPLIFIERS WANTED

AEROMAGIC receiver, 1935/36 vintage, ur-

gently required; cash available; also ser-
vicing manual.—Box 8437. (7088
DYNAMOS, MOTORS, ETG.—SURPLUS AND

SECONDH

LARGE Bridge connected rectxﬂer units, H.D.

charging cut-ou:s, .D starter relays &
starter pushes complete vaporiser equipment
for Villiers Mark 10, 20 & 25 petrol engines, to

run on paraffin, ex stock
T.W. PEARCE, 66, Great Percy St., W.C.1.

TEST EQUIPMENT—SURPLUS AND
SECONDHAND

IGNAL generators, oscilloscopes, output
meters, valve voltmeters, frequency meters,
multi-range meters in stock; your enguiries are
invited.—Requirements to K. & Service,
254, Grove Green Rd., London, E.I1. Ley. 4986

NEW COMPONENTS
RANSISTORS Audio 10/- R.F.
21/-; mters agc P.P. transformer, 8/-;
output trans 6; full range of components;
list.—Osmabe td 14 Hillside Rd., Totten-
ham, London N.1 (0020
CRYSTAL mlcrophone inserts
Mic 6/4), in steady demand by
sound engineers, guaranteed newl

boxed; 15/6, post free.--Radio-Aids,
Market St. .» Watford, Herts.

GOMPONENTS—SURPLUS AND
SECOND.

A

SOUTHERN RADIO SUPPLY Ltd 11, Little

Newport St., London, W.C.2. Sée our dls-
played advertisefuent page 155.
ILLUSTRATED Catalpgue No. 13 containin

over items of Government surplus an
model radio control equipment, 2/2, refunded
on purchase of goods, 2/6 overseas sea mall.
Arthur Sallis Radlo Cont rol, Ltd., Department
W.W., 93 North Rd., Brighton. {0193

(Cosmocord
hams and
made and
Ltd., 29,

{0170

(2.8Mcs),”

a4

PARTRIDGE
TRANSFORMERS
for Special Applications

Many current amplifier designs, such as
those published by Mullard and G.E.C,,
specify and approve Partridge Output and
Mains transformers. Examples are given
below of types suitable for use in many
well-known circuits.

P5C00 Series .
These truly ¢ High Fidelity ” units are
especially suited to the Osram an

Mullard  amplifier designs. IHlustrated
above is the 20-watt model. Price 95/-.
The series includes a mains transformer of
similar styling with specification to suit the
Mullard 5-10 and Osram 9-12 Amplifiers.

P5353

An output transformer of advanced design
especially sultable and approved by the
authors for use in connection with the 50
watt amplifier design incorporating two KT88
valves as descrlbcd in the article on page 158
“Wireless World,” April, by W. Ian Heath,
B.Sc.(Eng.) (G E C. Reseatch Laboratories)
and G. R. Woodville (M,O. Valve Co. Ltd.).

115/-.
P4076 Price 115/
An output transformer specified for the
Baxandall amplifier design described in
“ Wireless World,” March and April

ice 36/-.
P4073 Price 36/
A 4-watt_output transformer the
Mullard Tape Amplifier Type

A,
P4078 Price 45/-.
A mains transformer as specified for the
Collaro Tape Transcriptor. Price 50/-.
Smoothing choke as specified for the
Collaro Tape Transcriptor. Price 18/6.

TYPE MC/5
High Fidelity nput transformer (ratio
1:50) fully screened in mu-metal case.
Price 38/6.
The above are available now for immediate
delivery from your local retailer. If any
difficulty write direct to:—

o e e e o e e e e e e )

I PARTRIDGE TRANSFORMERS LTD
Tolworth, Surrey

I Please send me details of the above transformers

for

Cieesertiessiarsrranaes teierenraerenaans W W 8157 ‘

COMPCNENTS—SURPLUS AND
ONDHAND

SEC

ADIO CLEARANCE, Lid.,, 27, Tottenham

Court Rd., London, W.l. Tel. Museum 9188.
MAINS transformers, pri. 110v, 200-240v, sec.
300-0-300v, 4v 2amp 6.3v 2.5amp, 11/-; 2- ang
condenser, .0005 var. size, 21/4m><2m><1>/4m
’A,ln spmdle 4/-. P.M. focus rin

WIDE-ANGLE tetrode tube, fully adJustable
/6, T.V. metal xectxﬂexs. 250v  250ma, size
213inXdin, 12,6; C.T.V, LF.S, 3dmc/s, 2nd, 3rd
4th  vision cans, l%ﬁmxw/,,,mle in, slug
tuned, set of 3, 5/6: 2-gang var. Spf size

21 inx 11,.m><1 Liin,
S; 'nchronous 7-pin.  7/6;

RATORS, '6v
vxbrator trans, 6v,
w. -WOUND pots 10002, lin spindle, 2/86;
speakers, P.M., 5in 50 speech coil, 16/6; sheel
aluminium, lmge variety of sizes in stock.
SUB-MINIATURE electrolytics for transistor
circuits, €mid, 8mfd, 3v and 6v, size gm><7/
%ég lemtd 3omfd, 3v and 6v, size /mm Vg'

ELECTROLYTICS cagacuy, voltage, slze type
of mounting: 50mfd, 25v, 13inXlhin, ag, 1/6;
100mfd, ;2v 13 m><1/,u. tag, 1/6; 500mid, 12v,
l%mx-um [ 2/-7 i0mid. 23y, YinXl,in,

/E, 1,3 4mfd, 150y, llnm><5,am tag, 1/3;
8mid, 150v, 1‘/-,m><%;m Lg 8mfd, 250v,
21n><”,¢m tag, 1/9; 8mfd Ov, 3m><1%m clip,
2/6; 16mfd. 350v. 2in X, m prong 1/9; mfd,
350v, Bnxran. ain. gyt Phanga S ahew:
2m><7/gm clip, 2/-, 32mfd 275-350Y, 2inX lin,

. 32mid, 350v. 2inX lin, clip, 2/6: 32mfd,
450v, 2inX lm, W/E, 2/9; 40mtd, 150v, 2inX lin,

prong, 1/6; 40mfd, 350v, 2m><11n, prong, 2/-;
40mid, 450-525v, 2inX lin, 2/9; 50m 350v,
2inX1lin, /B, 3/-; IOOmId 370- 350V 2mX
1Y,in, clip, 3/3; IOOmfd 350- -425v, 3inx 13
prong, 3/6; 125mfd, 350-425v, 3inX1
prong, 3/6; 200mid. 35v, ll/,mxlm tag, /-
200mtd, 250-325v, 3inX 1%, 2/6; 200mid, 275-
350v, SmXI%m prong. 3/-: 50 . 25v,
2¥%,inX1%in, 1/-; 250mfd, 150v, 3inX13un,
prong, 2/-; Omfd, 6v. 2m><1m, clip, 1/3;
500mfd, 25v,” 2inxlin, clip, 2/6; 1,000mfd,
6v, 2m><1m clip, 2/-, 1,000mid 25v 31n><1m
clip, 1/6; 2000mfd 12v,’ 2inX 134in /E 3/6;
2,000mfd, 25v, 3inx Lin, clip, %6 Omfd
50v, 41/2m)<2m clip, 5/-; 2,500mId, 50v 4thin
Lin, " clip, 5/6; 3.000mtd, 25v, m><1‘6/
lip.  5/-; ,000m 6v. 3m>(1

5000mfd 25v 41 m><1’>,4m cllp, 8+8mid
450v, 2m><1m /E, 4/-; 5+15mid 450v
20mfd, 25v, EmXIm, prong, 16mid,

chp
20+20mfd 350- 425v 2m><11n, W/E 3/9 20+
20mfd, 450v, 3mx1m, prong, 3/9; 30+ 30mfd,
150v, 2in><1u., ¢ 1p, 2/6 32+16mfd 200v, 2inX
lin, pron 1 +16mfd 275-350v, 2inX
1in; &ip, /- B2 £ 52mid, 2753507 3{nxlin,
Erong, 3/9; 32+32mfd 350-425v +- 50mfd, 25v,

0+40mfd,

2m>< lin, clip,

cli , 4 6;
21n><11 in, \N/E 0 /

350v, 3inX1l%in, clip,
350v, 2inX13%in, cli 4/-
3inX134in, g/

3in X 1%gin, 275-350v,
250-325v,
275-350v,

4 inXl in Cllp 7/-:
4 inX1%in, clip, 6/6, +200mfd, 275-350v,

/jmxl in, chp, 7/6 1. OOOmfd+1 o0mfd, 6v,
3inX1in, clip, 3/6; 12+ 1 + 4mrd 275-350v,
2inX1lin prongz 3/6 mfd, 275-350v,
2inX1in, prong, 3/6: 16 -;Smfd 2m>(13/1n,
Clip, 5/%;" 20420 5 XTin,

3.
, 3/6; 404
35Qv, X1in, prong, 3/6;
40+30+20mfd 275 550v+25mfd 25v, smxl%m.
rong. 50+50+8mfd, 275-350v, inX
in, p~ong 4/8:; 50+50+50m£d 350v, 3inX
in, pro.g 5/6; 200+250+250mid, 275- 350v,
--1n><21n, chip. 8/-: 40+20+10+10mfd, 350-
5v, 2inX1%in, clip 5/-
ALL rices include Eackmg and postage.
RADI CLEARANCE, LTD., 27, Tottenham
Court Rd., London, W.I Tel Museum 9188.
MAGSLIPS at low prlcess. fo;l)ly guaranteed,
{

in Resolver No 10861), 50v,
50¢/s, unused, each in tin, 35/-, post 2/1;
large’ stocks of these and other types.—P B,
Crawshay. 94, Pixmore Way. Letchworth,
Herts. Tel, 18 {0087

NEW GRAMOPHONE AND SOUND
EQUIPMENT
RECORDERS by Ferrograph,
Rich and the new

rivalled Mastertape,
extra-play tape,

M.S.S., Leevers
Brenell Mark IV; un-
as used in our studio:
mics., including the * Cad-

enza ’’ mic,, disk recorders, biank disks, de-
fluxers.
TAPE/DISK service, especially L.P.; full

studio and mobile facilities.

‘““EROICA ' RECORDING SERVICES (1949),
Recorder House, Peel St.. Eccles, Manchestey.
Eccles 1624. Director:  Thurlow  Emith,

M fo1z2
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THE MODERN BOOK CO.

BRITAIN'S LARGEST STOCKISTS OF
BRITISH AND AMERICAN
TECHNICAL BOOKS

TV—It’s a Cinch, by E. Aisberg.
Postage 1/-.

The Radio Amateur's Handbook,
1957, by A.R.R.L. 32/6. Postage |/6.
Transistors. Circuits and Servicing,
by B. R. A. Bettridge. 2/6. Postage 3d.
Reference Data for Radio Engineers,
4th Ed., by 1. T. T. Corp 50/-.
Postage 1/3.

Electronic Musical Instruments, by
R. H. Dorf. 55/-. Postage l/-.
Mullard Maintenance Manual.
Postage 9d.

Second Thoughts on Radio Theory.
Compiled by * Cathode Ray.”" 2§/-.
Postage |/-.

Modern Oscilloscopes and their Uses,
by J. H. Ruiter, Jr. 45/-. Postage /-
Wireless Servicing Manual, by W. T.
Cocking. 17/6. Postage 9d.
Television Engineering.
S. W. Amos and D. C. Birkinshaw.
Postage 9d.

Television Engineers’ Pocket Book,

23

10/6.

Yol. 3. By
30/-.

by E. Molloy and J. P. Hawker. 10/6.
Postage 6d.

Radio Valve Data. Compiled by
“W.W." 5/.. Postage 6d.

Catalogue on application.

19-23 PRAED STREET
LONDON, W.2

PADdington 4185. Open 6 days 9-6 p.m

AN |

‘ GLASGOW —Recorders

| advertisement on

@ AERIAL EQUIPMENT.
Dipoies, Yagi, Microwave arrays,
12in. Whips to 90ft. Masts,

@ CABINETS AND RACKS.
96in. high, standard 19in. wide,

@ CONDENSERS up to 10,000 mfd. and
50 kV.

@ FUSES. Cartridge and ES. § amp to
600 amps.

@ INSULATORS 80 different

@ LOUDSPEAKERS 3in. dia. to 50 watt
Theatre Systems.

Poles, Masts,
Whips.

36in. to

patterns.

@ METERS. 2in. to [2in. dia. 120 different
types.
@® POWER SUPPLIES. Generators,

Rectifiers, Vibrators, Inverters, Dynamotors
from 2 volts 100 amps. to 36,000 v. 4 amp.

@ RECEIVERS. 80 types available from
15 Kcfs. to 600 mc/s. including portable, D.F.,
Table, Rack and Pedestal.

@ TEST GEAR, American over 100 different
types, Meters, Calibrators, Signal Generators,
etc.

@® TELEPHONE AND TELEGRAPH

EQUIPMENT. Single and multi channel
apparatus, filters, switchboards. power
supplies.

@® TRANSFORMERS Audio and Power,

200 types from 2 volts to 18,000 volts and

up to IS kVA.

@® TRANSMITTERS, 60 different types
from UF-I Handie Talkie to G-50, 2,500 wates.

FULL LISTS AVAILABLE

Send your requirements. All packing and shipping
faci'ities.

P. HARRIS,

ORGANFORD, DORSET
Telephone: LYCHETT MINSTER 212

WIRELESS WORLD

NEW GRAMOPHONE AND SOUND
EQUIPMENT

bought. sold, ex-

changed. cameras, etc., exchanged for re-
corders oOr vice versa.—Victor Morris, 406,
Argyle St., Glasgow. C.2. [0201

‘OR detalls of the new ‘ Miteeamp " tap
record/playback ampAlﬂer see_our dxsplay«cd
pag: 54.—Harding Elec-
txomc, 120a, Mora Rd Cricklewood,

N.W

RUE Hi-fidelity: have you heard Vortexion

tape recording equipment in use with the
latest Wharfedale and Goodman's Hi-Fi
speakers? Why not arrange a personal demon-
stration, when we can give you our undivided
attention and help you with your Hi- F1 prob—
lems?  Write or ghone for appointmen
GRIFFITHS HANSEN (RECORDINGS)
22-3, Gosfield St., Langham St., W.1.
277170642.

'APE Recorders, Ferrograph. 76gns: Reflecto-

graph, £87; Brenell. 48 gns: tape decks,
Wearite, Collaro, 'I‘ruvox migrophones,
S.T.C., Acos; amplifiers, Leak, 27gns: Quad,
£42; hire purchase facilities available;
fidelity tape to disc service.—Lambda Record
Co.. 4. Kimberiey Ave., Liverpool. 23. 68!
A’I’TENTION' Our famous ** Adaptatape ”* pre

amp is now fitted to the Collaro Mk. IV
tape deck and now incorporates push-pull oscil-
lator, complete with power pack 40gns. Easy
terms and full specification on request.—Sound

Tape Vision, the tape recorder and Hi-Fi
specmlists, 71, Praed St., London, W.2. Pad.
[7112
type

CINE -VOX disc recording equipments,
C7J, for high-quality recordings from exist-
ing mlcrophone eculpmeni; price from 28gns;
also available as a complete channel inclusive
of mic., amplifier and playback equipment, at
70gns; iype C7 for highest quality professmnal |
requirements—recorder mechanism at 48gns, or
complete channel at 110gns; demonstrations |
arranged in London.
PLEASE writ,e for details to KT.S. Ltd.,
‘* Coplow,” Park Rd., Brainton, Devon. Tel'
Braunton 224. Caliers by appomtment only |
GRAMOPHONE AND SOUND EQUIPMENT—
SURPLUS AND SECONDHAND
ERROGRAPH 2 A/N, little used. also ac-
cessories, tapes avaxiable £65.—Box 8(?2539

.C./A.C. Valradio converter, type 230/110A,
£6.—20. Beverley Court, Chiswick, [gvl's?z

CABINETS .
EWIS RADIO have the best selection and
finest finish.—See page 145. 0224

ABINETS, radiogram and television, 25
models.—157, Bromsgrove St., B'ham.
Mid. 1054 [7140

VALVES WANTED
LL types of valves British or Amerlcan,
t1ansm1tt1ng and receiving: keenest cash
prices paid. What have you to offer?—Write
or call Lowe Bros.. 9a. Diana Place. Euston
Rd.. N.w.1. 16985
WANTED, EXCHANGE, ETC.
ANTED, receivers A.P.R.4, also T.N.16. 17.
18, 19. etc., and any radio test gear
LESLIE DIXON & Co.. 214, Queenstowu Rd.,

Battersea, S.W.8. Macaulay 2159. {0176
W NTED, HRO coils, Rxs, etc., A.R.88s
BS348¢, §27s, etc.—Details to R, T. &

it
Servlce 254, Grove Green Rd.. London, %11613

ey. 4986,
ALVES (new), ge recorders, test equip-
ment, a“?' quantity.—Stan Willetts, 43,
gpgon Lane, West Bromwich, Staffs. Tel. \%esé

POT cash read
bankrupt stoc

7
tor purchase of surplus and
of new valves and compo-

nents; we sell plain valve cartons; list on |
request. —R. H. S Ltd. 155. Swan Arcade,
Bradford 10190 \

ASRH on the spot for second-hand tape

recorders, amplifiers and Hi-Fi equipment,

top prices .paid.—Sound ‘Tape Vlslon (Dept. I

W.W.), 71, Praed St., London, W.2. Padding-

ton 2807. (0214
ANTED, BC610_ Halllerafters. E.T.4336 f
transmitters, BC312 receivers, BC221

frequency meters and spare parts for all above;
hest cash prices.—P.C.A. Radio, Beavor Lane, |
Hammersmith, W.6. [0079

URGENTLY rﬂqulred scrap platinum wire, |
contacts, ete.; spot cash fpr any quantity;
£30 ger 0z troy.—T e Scientific Metal Co., 50,
Old rompton Rd., London, S.W.7. Tel.[71<{0r’.1)1$i

RGENTLY wanted, manuals or instruction
books, data, etc., on American or British
Army, Navy or Air Force radio and_electrical
cquipment.—Harris. 93. Wardour St..
Genard 2504. [
NTED.—Surplus and redundant stocks
of aircraft radio, electrical and instru- |
ment equipment; details to—Stewart Aeronau- |
tical Supply, Co., Ltd., Adastral House, Low-
field Heath. Crawley, Sussex. [6997|

WANTED tape recorders, domestic radios,
amplifiers, record players, communlcations
receivers; also the above taken in pn.rt ex-
change for new equipment; call, send or ’phone
Gerrard 2613.—Radio Exchange. Newport Place
(car park), Leicester Square, W.C.2. [0189
LL U.S A, V.HF. test and communication
equi{ament TS174, TS175, TS47 221 |
freq me ers, recewers 1294, 1359 Halllerafters
8.2 U.S.A.; APR4 and tuni
TNIG, 17, 8
crafters SX28; valves 707A-707B, 2K28. 2K39, |
2K33, 2K41; highest offers given by return —
Ger. 8410 and 4447 —Universal Electronics, 22, |
| Lisle St., Leicester Sq., London. W.C.2. 10229 |
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SOLDERING "

<oLon

ELECTRIC
SOLDERING IRONS

for 25 years
the best

25 wott lastrument Model

A model for
every purpose

Leaflets on request from:

W. T. HENLEY'S TELEGRAPH
WORKS €O, LTD.
51-53 Hatton Garden,
London_ E.C.1
el: CHAncery 6822

OPPORTUNITIES
IN RADIO

Get this FREE Book!

‘ENGINEERING
OPPORTUNITIES’

reveals how you can
become technically quali-
fied at homne for 2 highly
paid key-appointment in
the vast Radio and Tele-
vision Industry. !n 148
pages of intensely inter-
esting matter, it includes
ful} details of our up-to-
the-minute home study
courses in all branches of
TELEVISION and
RADIO, A.M. Brit.
I. R. E. City &
Guilds, Special Tele-
vision, Servicing, Sound

Film Projcction, Short
Wave, High Frequency and

General Wireless Courses.
We definitely Guarantee

“NO PASS—NO FEE”

If you're earning less than f18 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

388b COLLEGE HOUSE,
29-31, WRIGHT’S LANE.
LONDON, W.8.
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The
12
15w
DE-LUXE
with FOAM
suspension
30-17,000 ¢/s
£9.15.0
The

BRADFORD PERFECT BAFFLE

(Patent Pend.ng)

A COMPACT nclosure ensuring realism
and clarity of reproduction with NO
BOOM.
A comprehensive range for single- and
multi-speaker systems is available.
From £8/i5/0 for 17in. x 17in. x 124in.
We are demonstrating the GOODSELL
** Golden Range,”’ the ORTOFON Pick-Ups
and the WOOLLETT Transcription Gramo-
phone Turntable.
Daily: 9 a.m. to 6 p.m.
Saturdays: 9 a.m. to Noon.

17, Charing Cross Rd.,
London, W.C.2

Tel. : TRAfalgar 5575
(opp. Garrick Theatre)

ED
Trade & Export enquiries to:—

JOHN LIONNET & COMPANY

(at above address)
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WANTED, EXCHANGE, ETC.
WANTED good quality communication RYS
tape recorders, test equipment, domestic
radios, record players, amplxﬂers, valves, com-
ponents, etc., esth. 18 years.-—Call. send or
‘phone” Ger. 4638, Miller’ s Radio., 38a. Newport
Court, Leicester Sq.. e [7074

ALVES, all new, to clear at rock bottom
prices, ACTH1, CVP1l, PEN45. THA4l.
ECH35, EF39, TP2620 PEN383. and many

obsolete types.—M. Jones, 21a, Globe Rd., E.1.

4071. 198
REPAIRS AND SERVIC

AINS transformers rewound, new trans-

formers to an(f

MOTOR rewinds an

class \workmanshlp,
F.M. ELEC

specification.
complete overhauls; first-
fully guaranteed.

Ltd., Potters Bldes.,
Warser Gate, Nomngham Est. 1917. Tei. 470-10183

L
USE Jefco coil winder, cheapest machine on

the market.—Detalls, 170, London Rd.,
| Southend-on-Sea. 0174
AINS transformers, E.H.T.s, chokes, field

coils, etc., prom me and emciently re-

| wound or manufactured to any specificagion,
LADBROKE REWIND SERVICE, Ltd., 820a,
IHarrow Rd., London, N.W.I0. (0222
C. BOULTON for repairs to any loud-
speaker; specialists on heavy and P A,
types, cone assemblies, field coils,

brush applied, no baking; available by post in
1/8th pint cans at from: G. A. Miller,

255, Nether St. = LO don, N.3. T0250
CELLANEOUS
APE to dlsc 12/6 -—Mobile Recording Ser-
vices, 5, New Brown St.. Manchester  [6555
TAPE to disc, Queensway Recordm Studxos,
123, Queensway W.2. Bay 2g Recor-
ders serviced and for hire. 9

6994
REFRIGERATOR spares of every description.
—Farron Refrxgemtlon Station Approach
Sanderstead. Tel. 3655 7221
ENDEZVOUS RECORDS offer comprehen-
sive 78/LP tape to disc recording facilities.
Leaflet from: 19. Blacktriars St.. Manchester
7095
150 G.P.O. type telephones, internal bells,
not ex-Govt., listed £12 each, sambple
25/-.—Messrs. K.E.P., 17, Ashmead Rd.
don, S.E.8.
APE to disc recording—LP (30 mins.)
78't 12/-, 48-hour service: s.a.e.
—Marsh. Little Place, Moss Delph Lane,
Aughton Ormskirk, Lancs. Aug. 3102 6907
ETALWORK, all types cabinets. chassis,
racks, etc., to your own specification;
capacity avmlable for small milling and cap-
stan work up to lin
PHILPOTT'S METAL WORKS Ltd. Chapman
._Loughborough 10208
ERIALS LT.A. Channels 8, 9 and 10 wide-
spaced 5-element with mast bracket. 3 yds
cable. extra cable 9d yd: 33/- plus 2/- p.p.—
Suprasonics, 70, Newbridge Rd., Bath. Money
back guarantee. (7143

NOTICES

RXTISH SOUND RECORDING ASSOCIA-
TION. Details of membership, open to
the ;tarofesslonal sound recording engineer and
all others Interested in recordmg high gquality
reproduction and other branches of audio
engineering, together with details of the Lon-
don lecture programme and the Manchester.
Portsmouth and Cardiff Centres, may be ob-

t,amed from the Hon. Membership Secretar:

. J. Houlgate, AM.I.E.E., 12, Strongbow R

Eltham S.E 98
SINESS OPPORTUNITIES

TALIAN ﬂrm interested in importing Enghsh
radios, televisions, tape recorders and related
electronic equlpment —Please send literature
and prices to C. A. Posnansky, Casella Postale
No. 38. Bari. Italy. 7169
ELL-KNOWN firm of precision engineers
and instrument makers (London area)
are desirous of entering Into a licence agree-
ment or purchasing outright. patents relating
to electrical and/or mechanical devices of a
precision instrument character, or of a con-
sumer goods hature: adeguate capital and
production {facilities are available to develop.
produce and market suitable devices.—-Com-
munications should be addressed, in the first
mstance. to Box 7247. 7146

SINESS '\ND PROPERTY WANTED
PREMISES central London sought by small
private recording service, sharing partner-
ship consid.—Box 8828. {0194
GAPACITY AVAILABLE
UB-CONTRACT for

specialists 25 years:

wires, manufactured to specxﬂcatlon by
Wire Products & Machine Design, L
Bridge Rd.. Haywards Heath, Sussex. Tel. 1990
HASSIS work. instrument cases. embossed
panels. in 2il usual metals. Special groun-
boards in S.R.B.P.. etc. Long or short runs.
Precision worz at keen prices. Extensive range
of stock tools for radio and electronics industry:
svecial tooling at favourable rates.--Metalwork

Dept.. Umte ex (London), Ltd.. Pagnell Sti..
London. S.E.14. T dewav 5842 10200
WORK WANTED

Polysterene,

P'I'FE supplies and machining;
nylon, moulding; coilwinding, assembly
capacity; A.I.D. approved.—Bel Sound Products
Co., Marlborough Yard, London Archway, N.19.
Arc. 5078. 10187

repair acces- ‘|

sories, ~pressure units, microphones; trans-
formers rewound and to specification; motor |
rewinds.—134, Thornton Rd.. Bradford, 1.
Tel. 22838 (0171
PAINTS. CELLULOSE, ETC.
ANL, recognised for many years as the
unique one-coat black crackle finish,

A.1.D. approved.—Radio-Aids, Ltd.. 29,
Market St., Watford. Tel. 5988. 10189
UT wires, pins, special rivets. -formed

l

* | MODEL PB 409

QUALITY
RADIOGRAM CHASSIS

MODEL AF 105 £37

AM and FM Tuners and High Fidelity
Amplifier on one compact chassis

@® 10 valves. @ 10 watts push-pull
amplifier with negative feed-back.

® FM, Long, Medium and two Slior*
wavebands.
[ ] Frezi[u(ig(:y Range: 15-35,000 c.p.s.

@ Independent and Continuously variable
Bass and Treble Controls with visual
setting indicators.

@ Magic Eye Tuning.

28 GNS

7

® 9 Valves. @ 6 waus push-pull output.
9 Full VHF band (838-108 Mc/s) Plus
Long, Medium and Short bands.

@ Frequency Response within 2 dB 20-
20,000 c.p.s. at 4 watts (double normal
room volume).

@ Independent Bass and Treble Controls.
@ Quick-action ‘““Piano Key ” selectors,
@ Magic Eye Tuning.

We shall be glad 1o give you a demonstration
of these and other models in our range
at our Warlters Road showrooms (open
9-6 p.m. Weekdays and Saurday). If
you are unable to visit us please write
for  descriptive literature  mentioning
WIRELESS WORLD.

HIRE PURCHASE AND CREDIT
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 ieturned if for any
reason you are not satisfied after 7 days’ trial.

WIRELESS &

ARMSTRONG YiRELESS & 0. LTD.

Warlters Road, London, N.7

Telephon-: NORtn 3213
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of

So says one of the many vary happy owner

—and he gives a long list of his previous expen-
sive efforts to find chis satisfaction.

a good ear for truth in sound, for your own
sake be certain to hear Duode before you
commit yoursel!.

range, clear-cut detail and smoothness of the
new Duode |2 B-C in your own home before
deciding, and you can buy it on very fair H.P-
terms while you enjoy the pleasure of its
company.

MY DUODE
GIVES ME
GREAT JOY

IS BY FAR THE
BEST SPEAKER |
HAVE EVER OWNED

IT

Barker and Duode Natural Sound Units

If you know what to fisten for and have

You can test and really appreciate the tull

INSIST on hearing a DUODE

wWrite today for details

DUODE Ltd.

3 Newman Yard, London, W.I.

ARIEL SOUND LTD.

for
induscrial Electronic Equipment
Prototype Design and Development
Electronic Assembly Sub-contracting
57, Lancaster Mews,
London, W.2.
Tel.: PADdington 5092

*
*
*

5
E
;
:
Z
:

N

PP P Y
HEADPHONES

| Engineers,

“ DIPLOMA ”
Lightwelght High Resistance (4,932
ohms). Complete with cord.
17/6
Ideal for CRYSTAL SETS
The 'TYANA' Standard Soldering 1ron

—

Adjustable Bit.

Weight approx. 4 oz.

Heating time 3 min,

40 Watt economy Con-
sumption.

Standard Voltage Ranges

16/9
Replacement Elements and Bits aiwars
available
KENROY LIMITED
152/297 UPPER ST., ISLINGTON.
LON N 1
Telephone: CANonbury 4905-4663

P o o B b oo ot o N

5 0090

L o gl g o W B B B BT SV W “m""&

SITUATIONS VACANT
EXPEDI’I‘ION to Antarctica.

SCIENTIFIC Assistant (Ionospheric) required
by the Falkland Islands Dependencies Survey
for the operation and maintenance of special
electronic ionospheric recording apparatus at an
Antarctic base for two years: commencing salary
according to age in scale £400 rising to £540 a
year with all found including food, clothing and
canteen stores. free passages; liberal leave on
full salary: candidates. preferably single ahd
aged 21-28 years, must be of good education. of
high {)hyswal standard, and experienced in the
servicing of radio or radar equipment: genuine
interest in life at an Antarctic base essential.—
Write to the Crown Agents. 4, Millbank, London,
S.W.1. State age, name in block letters. full
and and uote
7164

qualxﬁcatwns
M3B/44014/WF.

TECHNICAL ILLUSTRATORS

BOTH Senior and Intermediate. are sought by
de Haw;illand; the work concerns the manufac-
ture o
PROPELLERS and Guided Weapons.
CANDIDATES for these interesting and pro-
gressive positions should be capable of projec-
tion from orthographic drawings and should
preferably have experience of similar work;
they should write, in conﬁdence, to the Per-
sonnel Manager (Re

LIMITED.

[7173

experience

13¢c),
DE HAVILLAND PROPELLERS
Manor Rd., Hatfield, Herts.

CIRCUIT Draughtsman (Electronics).

A FULLY experienced man is required by The
British Tabulating Machine Co.. Ltd., Letch-
worth, Herts to lead a small section pxepanng
circuit diagrams of electronic computers and
the like at their Stevenage premises.

Much more than a knowledge of symbols
and first-class draug] htsmanshlg required;
the successful applicant should be able to pre-
pare lucid circuit diagrams {from engineers'
rough drawings, in which cause and effect are
immediately apparent. The opening is likely
to interest those with experience in c¢ircuit
delmeatwn

iving full particulars. to the
sonnel Officer. quoting reference W/783.

YORKSH‘IRE ELECTRICITY BOARD.

NQ. 6 (hall) Sub-Area.

TH IR)D Assistant Enwmeer (Radic and Tele-
vision

APPLICANTS must have had a sound training
and practical experience in the installation.
maintenance and repair of various makes of
radio and television sets.

THE duties will include responsibility for the
purchase and sale of radio and television
apparatus, the installation and maintenance
thereof and also the training of Radio and
Television Mechanics.

CANDIDATES should be Members, or Associate
Members of the British Institution of Radio
hold the Final Certificate of the
Radio Trades Examination Board for Tele-
vision and the City and Guilds Certificate in
Radio_and_ Television Service.

SALARY—N.J.B, Class K.Grade 10. £935/20/
995 per annum,

APPLICATIONS, giving full details of age.
qualifications and experience, together with the
names of two referees, shou!d be forwarded to
the Manager. No. (Hull) Sub-Area. York-
shire Electricity Board, Ferensway. Kingston-
upon-Hull, not later than August &th. 1957i o

[719;
ASSISTANT Controllers of Telecommunica-

ns

(ENGINEERING) Federation of Malaya.
DUTIES include staff management and res-
ponsibility for maintenance, installation and
operation of telecommunications equipment in-
cluding exchanges. carrier equipment. tele-
graph and railway signalling equipment and
minor radw stations.

APPOINTMENTS on contract/gratuity terms
with salary according to qualifications and
experience in the range $818 to $1.899 (£1,145
to £2,378 per annum). Variable Cost of Living
Allowance, Single candidates. minimum gross
emoluments £1,218 maximum £2,120; married,
no children. minimum £1.440 maximum £2,499:
married with children, minimum £1.531
maximum £2.730. Substantial gratuity: free
passages. quarters if available. ai reasonable
rentals; generous leave.

CANDIDATES under 40 vears of age must be
Corporate or Gradua‘e Members of the I.LE.E.
or hold a degree or dioloma acceptahle by the
Institution for Corporate Membership:  two
years’ experience in practical telecommunica-
tions work is nedessary.

WRITE Director of Recruitment. Colonial Office,
London. S.W.1, giving age, qualifications and
experience, guoting BCD 133/23/03. [7186

REQUIRED for Domestic Television Produc-

Per-
7117

MAN with some experience of television testing
for work in our Weybridge factory.

ALS0O: Wiring Inspectors (female): 44-hour,
5-day week; top rates of pay. clean ang
pléasant working conditions: ~canteen, social

club, ete.

APPLY:—Personnel Officer, Peto 3cott Elec-

trical Instruments. Ltd.. Addlestone Rd €y

bridge, Surrey. 17158
'HE Research Laboratories of the Genera!
Eiectric Co..

sex. have several vacancies for technical

assistants. —Please apply in writing to the Staff

Manager (Ref. RLB/137). eiving full details

of qualifications. experience and age. [7153

Ltd.. North Wembley, Middle- |

CAR RADIQ (Command Receiver, Medium wave).
dircuit and modification daia. 1/6. HRO Vibrapacks
6 v. D.C. to 180 v. 50 mA.. smoothed, cased, 22/6
(post 3/-). Bendix Rxs. RA-10/DA Med., Long and
2 8hort w’bands, new, 90/- (carr. 7/8). Accumulators,
Varley Dty 2 v. 15 AH, 12/6, wet 14 AH, 7/6. Metro-
sils 1/-. Carbon Potentiometers, §in. spindle, 20 k.-
1 meg. range, 10/6 doz. Switches Arrow DPST, 1/6;
Diamond SPDT 1/6; G.P.O. type push-pull DP c/o,
1/-. H.F. Chokes (Bulgin), 8W69 or 8W144,
Indicator Units, new, with VCR97, 3/VR91, 2/CVIS,
2/VR564, 24/)- (carr. 6/-). Reasponser ZC8931:190/
220 mes., with valves, 17/8 (carr. 6/-). VIBRATORS.
Mallory G629C 12 v. 4 pin. 7/8. THROAT MICS,,
new, 2/8. SUPPRESSORS, radio interference, ex-
AM.. 5/6 (post 2/-). BRAND NEW RF.26, 27, 25/-
(post 2/6), RF25, 10/6. RF26/27, damaged dmls 15/-.
CONTROL UNITS with 6 G.P.O. Key s\ntches, 15/-
DYNAMOTORS (post 3/-); 12 v. to 250 v.
6% mA., and 8.3 v. 2.5 A., 10/6; 8 v. to 250 v. 80 mA.,

12/6. EDDYSTONE, 12 v. to 190 v. 75 mA., cased
15/-. Input 24 v., ou'.pntw 475 v. 210 mA. or 350 v.
260 mA., 22/6. METAL RECTIFIERS: 750 v. 80 mA.,
716; 500 v. 300 mA., 10/-; 240 v. 30 mA,, 3/6. 1,000
v. 30 mA., 7/6. 6v.13 A., 25/-; 90 v. 30 mA., 1/-;
120 v. 2 a., Bridge, 30/-. R1155 Coil packs, used, §/6.
R1155 S.M. Tuning DRIVES ‘N” type, brand new
10/6. CHOKES. L.F. Ferranti, 105

Screened, 7/6. 10H, 200 mA., 8/6; 400 mA.
17/6. 5H, 200 mA. 4/6. “C” core 1011 130mA.
12/8. SWITCHES, wafer: 1 pole 6 way, 1 bank,
1 p il w 1b, 1p 8w 1b, 1p 3w 3b, 2p 3w 2b, 4p 2w
1b, lp €w 5b, Ip 6w 2b, 2/6; 1p 11w 2b, 6p 2w 4b,
3/6. Btud type, lp 9w 2b, 4/8. Winkler-Painton
type 1P24W2B, 7/6. TRANSFORMERS: " C" core:
230 v. in.; outputs: 315-0-315 v. 60 mA.. 5 v. 2 a,,
6.3 v. 1.5 a., 25/- (p.p. 3/-). 285/315 v. 350 mA,,
790/850 v. 480 wA., 40/~ (carr. 7/6). Open 230 v. to
50 v., 3 a., 22/6 (post 3/-). Potentiometers, w. wound
20 k., 3jin. dia., ceramic, 4/6. Pye ELBOWS or
sockets, §d. each. Transmitter/Receivers: No. 18,
with valves, 50/~; No. 19, with valves, 70/~ (eack
less attachments, carr. 7/6); No. 46, with attachments,
and 2 xtals., 85/~ (carr. 7/6). List and enquiries.
8.A.E. please! Terms, C.W.0. Postage exira. Im-
medlatc despatch.

f-.

136 CLOSED WEEK BEFORE BANK HOLIDAY
Callers and post: W. A. BENSON (W/W),

138. Rathbone Road, Liverpool, 15. SEF 68533,
Callers: SUPERADIO (W'chapel) LTD.,

116, Whitechapel, Liverpool, 2. ROY 1130
BRASS, COPPER, DURAL,
ALUMINIUM, BRONZE

ROD, BAR. SHEET. TUBE. STRIP WIRE
3,000 STANDARD STOCK SIZES
No Quantity too Small. List on Apblzcalwn

H. ROLLET & Co. Ltd.
6 Chesham Place, S.W.1. SLOane 3463
0 AT UVERPOOL BIRMINGHAM,
MANCHESTER, LEEDS

'QUARTZ CRYSTAL UNITS

Type
B7

The type 87 unit is mounted in the standard B7G
valve envelope and is hermetically sealed and
fully evacuated.
Available for the frequency ranges from 100 kcfs
to 500 k¢fs and from 3 Mcfs to 16 Mc/s Gold
electrodes applied by cathodic sputtering give
permanence of calibration. Normal adjustment
aceuracy 0.019%,, Max. adjustment accuracy 0.0039,.
| Early delivery can be given of somes 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:

b Cabi
MaAlden 0334 QUARTZCO NEW MALDEN
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GALPIN'S ¢

ELECTRICAL STORES |

408, HIGH STREET, LEWISHAM, S.E.13
Tel.: Lee Green 0309 Nr. Lewisham Hospita

TERMS: CASH WITH ORDER
{No C.0.D.)

All Goods sent on 7 days’ approval against
cash

P.M, EXTENSION SPEAKERS. 8in. 3 ohm speech coil.
good condition, 10/-. p/p. L/6.

SMALL ROTARY RHEOQSTATS, point nine ohms at 8 amps.,
high quality @/- p/i.

EX-GOVY. ROTARY CONVERTORS. 24 volts D.C. Input
50 volts 50 cycles, 1 phase at 450 watts, OUTPUT (com-
plete with S8tep Up Transformers) {rom 50 volts to 230 volts,
£13/10/- each or CONVERTOR only £9/10/- each.

EX-NAVAL ROTARY CONVERTORS, 110 voits D.C
Input. Output 230 volts 50 cycles 1 phase 250 watte
capable of 50 per cent. overload, in good condition, guar
anteed, weight approx. 110 Ib., £13/10/- each.

HIGH FREQUENCY 2 VALVE AMPLIFIERS.
two EF374, 32/8, c/p.

i H,P. D.C. MOTORS, 110 volty, 3,000 r.p.m., new 35/-
starters to suit N.V.K., 25/-.

LARGE METER Movements, fairly low F.8.D., averag:
6 inch deflection, very high quality, 7/6, p/p. 1/8 each.

MOVING COIL Meters, all 2 to 3 inches dia., damages
cases or glasses, 3 for 10/- guaranteed one sound mete:
6 for 18/-, two sound meters, no junk

3 PHASE TRANSFORMER, Double wound, New, 110-220
and 440 V: 2,000 watts, can be used on any combinatinr
at full wattage. £25.

MAINS TRANSFORMERS, all 200/250 volts primaries (New).
Heavy duty. Output combination of 0/6/12/18/24/30/3F
\olfa 4/5 a.mps 38/6 each. Ditto 6/8 amps., 51/6 each

Ditto 15 a; utput, 75/~ each. Another combination,
of 0/6/12[‘18]24 volfa 6/8 amps., 51/8 each. Ditto 10/12
amps., 58/6 ecach. Ditto 25/30 amps. output, 85/- each

MEDIUM SPOT WELDER TRANSFORMERS. Inpu
200/250 voits., OUTPUT combination of 0/2/4/6/8/]0/1‘
volts at 50/70 amps., £5/7/6 each. Ditto 120/150 amps.
output. £8/10/- each.

GOOD AMPLIFIERS, complete with valves In working
order. 12 watt 210» 30 watt £20; 50 watt with NO
vaives £10.

ELECTRIC LIGHT OR POWER CREDIT METERS. 10 amp.
toad 25/-1 20 amp. load, 47/6; 30 amp. load, §7/6. Fully
guaranteed, carriage paid.

PREPAYMENT METERS, 1/- slot, set at 2d. per unir,
10 amp. load, £4/2/6: 20 amp. load, £5/2/6.

6d. SLOT ONLY PREPAYMENT METERS.
only, get at 4d. per unit, 52/6 each.

'0 WOUND Voltace changer TRANSFORMERS, Tapped
0I110/200/‘230/250 volts, 200 watts, 48/6 each: 350 watta
5716 each: 500 watta, 76/8 each: 1, 000 watts, £6/5/~ each:
3,000 watts, £10 each: 3,000 watts, £15 ea('h.

Any TRANSFORMERS made to order within 7 days from
date of order. Please ask for quote. Numerous other 1tems.

MAINS TRANSFORMERS. 110/250 volt input 300/0/300
volt 70/80 M/amps., 13 volt 1 A. 0—4 voit 2 A. Usetul for
Wireless, Model Trains, Chargers, etc., or as an 80-wats
Auto Transformer 110/250 volts, 10/ each. Guaranteed.

HIGH QUALITY INDUCTION MOTORS, New, 1-80 H.P..
230 v.-50-1, 1,600 r.p.m.. 50/- p/f.

FILM PROJECTOR BY G.B. Type A.N. Sound or silent-
pre-stage, sound head, lens, fiim boxes, 35 mm., no lamp
house. £30.

@OOD FILM for cutting into plate size, ete., guaranteed
sound, very fast. Bpecial reduction for clearance. ®pools

Giin. by 47 feet, 7/8: and 6}in. by 24 feet, Bj-, p/f
Large reduction for quantities.

SELENIUM RECTIFIERS,
€ or I2 v. output, 2¢ amps.,
formers to suit, 25/~, all p/p.

DITTO RECTIFIERS. 6 amps, 37/6; 8 amps. 50/~ Trans
formers to suit, 51/-. al! p/p.

MORSE SOUNDERS. Ex-G.P.0. As new, in case. 15/-

ASSORTED RESISTANCES, Al new, Assorted wattage
and ratings. plain, gold and silver tipped. Our choice
12/6 per 100, p/t.

TELEPHONE HAND GENERATOR3 (or Phone calling,
small size, as new, 7/6, p/p. 1/6.

P.0. COUNTERS TO 9998, Resistance 400 ohms, §/-,

Clients in Eire and Northern Ireland please ask for quota-
tions as to carriage charges. The above charges apply only
to England.

New.

5 amp. loar

Full wave, bridge connected.
15/8; 4 amps. 25/~ Trans-

SPLENDID ODD BARGAINS FOR VISITORS
OPEN ALL DAY SATURDAY

PLEASE PRINT YOUR NAME AND ADDRESS.

SITUATIONS VACANT
ENTRAI.. ELECTRITY AUTHO
Division.

YORKSHIR
S are invited for

appomtments in  the Technical
&‘Commumcatlons Section):

'HIRD Assistant Engmeer—bnsed near Leeds.
COMMENCING salary within the range £1,055-

180 per annum, Grade 3. Class AX, Natmnal
Jomt Board Agreement (Schedule B ), ac-
cording o qualifications and experience. rising
to an ultimate maximum of £1,320 per annum
(C]ass EX).
THIRD Assistant Engineers—based on various
locations in the Division.
COMMENCING salary within the range £895-
£1,020 per annum. Grade 4, Class AX, Natxonal
Jolnt Board Agreement (SChedule “B Y, ac-
cording to qualifications and experience,.rising
t(%lan uggr)xate maximum of £1,140 per annum
APPLICANTS should possess technical quali-
fications leading to Corporate Membership of
the Institution of Electrical Engineers and
have had experience in various applications
of communication and electronic technique,
2.8, telemeterlng supervisory control and auto-
matic exchang
EOI&?TH ASSISTANT ENGINEER—based near
COMMENCING salary within the range £810-
£935 per annum, Grade 5, Class AX, Natmnal
Joint Board Agreement (Schedule B’ ), aec-
cording to gualifications and experience, rising

an ultimate maximum of £1,035 per annum
(C]as EX

'OURTH Assnstant Engineers-—based on various
locatlons in the Division.
COMMENCING salary within the range £710-
£835 per annum, Grade 6. Class AX, Natmnm
Joint Board A%reement (Schedule “ B’
cordmv qualifications and experience, usi.ng
"0 an ummate maximum of £935 per annum
{Class EX).
APPLICANTS should possess or be completing
technical qualifications as above and should
have some experience in applications of com-
munications and electronic technique.
APPLICATION forms obtainable Irom the Divi-
sional Secretary ’Estabhshments) Central
Electricity House, ary’s Road, Leeds 7

be returned w1thm 14 dyays of the appear-
ince of this advertisement. F7168
DI TOR of Electricity and Telephones

Depmtment Antigua, Leeward Islands.
TO undertake genera] administrative contro
of the Department, advise the Government or
electrical and telecommunications matters. anc
be responsible lor the operation of the public
electricty and telephone service in the Coiony.
CONTRACT appointment for three years ir
first instance: salary £1,500 p.a.; contrac’
ratuity—12%% of sa‘ary, free passages for
officer, wife and up to three children: unfur-
nished quarters at rental of 10% of salary:
renerous leave
"ANDIDATES must be AM.I.E.E. under 48
and have had considerable experience in instal-
lation and running of diesel-operated generat-
ing stations. construction and maintenance of
both overhead and underground H.V. and L.V.
lines, the installation and maintenance of dis-
mbumon tlansformers, the testing and main-
‘enance of consumers’ meters, the installation
and maintenance of C.B. and magneto tele-
vhone exchanges including subscribers’ P.B.Xs
the construction and maintenance of overhead
and underground telephone lines, the installa
tion and maintenance of subscribers’ services.
etc.: knowledge of refrigerating plants desirable.
WRITE Director of Recruitment, Colonial Office
London, S.W.1, giving age. quahﬁcamons and

the following
Department

experience, gquoting BCD 145/34/01 [717¢
NOE,T%ER POLYTECHNIC, Holloway.
onaon

THE Governing Body invite immediate appli~
cations for a.ppointment as full-time Assistant
Lecturer Grade “ B " in the Department of
Tetecommunications; the duties will include
teaching in telecommunications engineering and
irr radio and television servicing: a know-
ledge of electronic instrumentation is desirable:
salary scale: £650X£25—£1,025, together with

wances in accordance with the Burnham
Award;, commencing salary according to age,
qua.llﬂcations and experience.

PARTICULARS and form of application from
the Clerk to the Governors. [7160
REQUIRED for interesting research develop-

ment work on electro-acoustic devices, an
Engineer up to B.Sc. standard.—Apply Box 8273.

PPORTUNITY occurs to acquire an interest
in old-established business, coil winding ex-
perience essential; nominal investment. salary
and small share of profits.—Box 8716.  [7113
ADIO Engineer, first-class required for
approx. 12 months service overseas;
firm engineers; excellent opportunity:
experience, age, references,—Box 8576
IO and television engineer re uired by
leading manufacturer, applicants submit
full details of qualificatlons and experxence all
applications treated as strictly confidential —
Box 0303. [7187
RANSFORMERS. — Small manufacturer,
Oxford, seeks young man with good
theoretical knowledge as design engineer for
coupling transformers; salaried superannuated
appointment with good prospects.—Box 0140

6
SALESMAN required with ability to sell tele-
vision aerials and components to the whole-
sale trade in the North-West: preferably resident
in Manchester or leerpool ~—Applications in
strict confidence to: eneral Sales Manager
Labgear (Cambrldge) Ltd.. Willow Place.
Cambridge, f7182

FHg1 /K11

FM VHF TUNER completely stable drift
free tuning. Volume control. Tuning indica-
tor, A.V.C. Sensitivity better than 4 uV for
20 db quieting. 2l gns. tax paid.

AM

$6B8

AM 9.band -all-wave tuner. 13 m.-570 m.
Band spread, variable selectivity. Tuning
indicator. Logging scale, delayed amplified
A.V.C. Tropicalised. Sensitivity better than

24V for 250 m/V output. £46/4/- tax paid.

FM/AM,

S5/tM

FM/AM: World Wide AM in 2 ranges
S5E/FM 12.5 m.-37 m.; 35 m.-100 m.; 90 m.-
250 m.; 190 m.-250.

S5/FM: 16 m.-50 m.; 195 m.-550 m.; 880-
2,000 m. Sensitivity better than 10 uV on all
ranges., PLUS completely stable drift free
VHF.FM. Sensitivity better than8uV 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, Silver or ‘Bronze.

C. T. CHAPMAN
Reproducers) LTD

RILEY WORKS, RILEY STREET,
CHELSEA, S.W.10

FLAxman 4577/8 .
Export Enquiries Invited




152

WIRELESS WORLD

AvucGusT, 1957

SELENIUM RECTIFIERS

40 ma. to 10 amp., 6 v. to 100 v.
Bridge, H.-Wave or P.P

WITH OR WITHOUT HIGH-
GRADE TRANSFORMER TO
SUIT. These are new goods, best
makes, not reconstructed Government
surplus. Popular types, 6v. 1a,
4/-, 2a., 7/6, 12v.2a., 8/6, 12 v.
1a.,7/6, 12 v. 3 a,, 15/-, 6 a. alloy-
finned type, 27/6, 24 v. 0.3 a., 9/-,
0.6 a., 12/6, 24v 1 a., 13/6, 2a,
15/6, 24 v. 3 a., 21{-, 50 v. 1 a., 24/-,
50 v. 2a,42/- 130 v. 300 ma. h.
wave, 38/-, 250 v. 300 ma. do., 65/-,
110 v. 1 a. bdge., 48/-, 130 v. 80 ma.
bdge., 21/-.

CHARGER KITS

No. 1, a kit for

R 2v., 6v: 12 v,
s 3 amp. trans-
former, rectifier,

ammeter, all

high-grade new
parts, not rub-
bish, 52/6,
unique convec-
tor housing for
same, as illust., 12/6, p.p. 3/-, ditto,
but 2 amp., 43/-, case 12/6, p.p. 3/-.

Economy 12 v. 3 amp. kit, no am-
meter needed, 34/6, p.p. 2/6, all with
12 months’ guarantee.

CHAMPION PRODUCTS,

43 UPLANDS WAY, LONDON, N.21.
Telephone: LAB 4457.

COVENTRY RADIO

COMPONENT SPECIALISTS
SINCE 1925

We have now trebled the size of our
premises in order to supply a larger
range of Components, Amplifiers and
HI-Fl Equipment.

Send your enquiries to:
189-191, DUNSTABLE ROAD,
LUTON, BEDS.

New Telephone No.:— LUTON 7388-9

|OF merit and some
‘ence for the investigation of long-term prob-

|communications and computers.

.|South Wales holding all main agencies;

H SITUATIONS VACANT

RESEARCH and Develcpment. Vacancies
exist in the Research Department of a large
manufacturing organisation in South-East
Essex for

GRADUATE Physicists or

AD
ELECTRICAL Engineers
years of industrial experi-

lems associated with Echo-Sounding and Non-
Destructive Testing.
THE work embraces acoustics and electronics
and Involves the application of the basic
physical principles underlying ultrasonics, tele-
Some know—l
ledge of these flelds would be an advantage.
THE initial salary will be in accordance with
experience and qualifications within a scale
which allcws ample scope for future develop-
ment. A contribatory pension scheme is avail-
ahle and assistance” in housing or removal|
expenses may be given in sulta le cases.
APPLICATIONS, which ma e made in|
strictest confidence, should gwe full details of
qualifications, previous experience. age and
salary required, and be addressed to Box 0353.
.B.C. television require experienced tele-
vision studio engineers for their Man-
| chester studios.—Application should be made in

writing  to B.C. Television Studios, Man-
chester, 20. [7185
SUPERVISOR required by leading manufac-

turer of high-quality loudspeakers and

microphones; experience in this field and ability
to control female staff essential. Full par-
ticulars and wages required.—Box 8847. f7139
XPANDING electronics laboratory seeks de-
velopment engineers with audio experience,
.C. or equivalent qualifications: pleasant
working _conditions.—Pamphonic Reproducers,
%td Dalston Gdns., Stanmme Middx.

7103

KILLED radio tradesmen are offered interest-
ing and progresslve employment with car
radio firm in N.W. London area: 5-day week:.

above average rates.—Write Box 2F.A.8503.
AX. Adve. 212a, Shafteshury Ave. Londggg,[
YRAUGHTSMEN.—E. K. Cole. Ltd., South-

end-on-Sea, have vacancies for dx'\uzhtﬁ-
men_for the design and production drawing
of electronic apparatus or radio and television
for mass production.—Write, stating age, quali-
fications and experience, to Personnel Manager
ADIO engineer.—A vacancy occurs in small,
active manufacturing company in the Home
Counties for a man with a sound knowledge
of L.F. amplifiers to undertake development
work on sub-miniature units; first class pro-
gressive appointment for young man with suit- |
able experience: write defails.——Box 0141.
NGINEER required, able to drive and ex-|
perienced all makes. for leading firm u&l
200
conditions, permanent position;, willing to payl

top wages.—Apply, stating parnculars of ex- |
perience and wages requned and whether
accommodation wanted, to Box 0227. (7178 |

LECTRONIC Engineers required for work
on Transistor circuitry and other pro-|

jects The minimum qualification for senior
post H.N.C. or equivalent. For junior post.
O.N.C., but consideration would be given to
advanced student of special ability. North
London district.—Box 8129 {7043 |
[ ELVIN & HUGHES (AVIATION) require |

Field Service Engineers for work on in-
troduction _of new alircraft instrumentation
systems. Practical work on aircraft, instru-
ment and electronic equipment is_essential and |
applicants should possess Higher National Cer- |
tificate in Electrical or Mechanical Engineering
or equivalent, t
SALARY will be paid according to qualifica-
tions, experience and ability, but is based on
generous scales. and adequate payment during
illness and contributory pension scheme. etc..
are in operation. Canteen, medical services,
rts and soeial facilities are also provided.
APPLIC TIONS should be made In writing
giving full details of age. qualifications. ex-
pnrience.& etc., to the Personnel Manager.

YOUR METER

DAMAGED?

Leading
Electrical
Instrument
Repairers
to the
Industry

Contractors to the Ministry of Supply and General Post Office.
Repalrs by skﬂled craftsmen of u.li makes and types of
Vol t Micr Test
meters, Electncal Thermometers, Recording Instruments,
etc. Quick deliveries—for speedy estimate send defective
instruments by registered post tor—

L.CLASER & CO.LTD.

Electrical Instrument Repairers
97-100 ALDERSGATE STREET,E.C.}
(Tel,: MONarch 6822)

Kelvin Hughes, Ltd.. Winchester Rr,gzad.

Basingstoke.
ARINE Radar Instructor required at
Leicester factory for instructing ships
officers and servicing personnel in the operation
and maintenance of Marine Radar equipment:
occasional visits to ship are a part of the
duties; previous radar servicing experience de-
suable—Anp[y Construction Department, The
British Thomson-Houston Co., Ltd., Rugby.
AN experienced inspector with ronsiderab]
practical knowledge. mechanical and/or
electrical, is required for site work; applicants
must be prepared to travel and be away from
home for periods of several months at a time.—
Letters of application to be addressed to Chief
Inspector, Scanners, Ltd Woodskinners Yard,
Bill Quav. Gateshead. 10. {7151
ELEC RONIC engineers required at N.C.B.’S
Mining Research Establishment, Worton
Hall, Isleworth. Middlesex, to assist in the
design and develonment cf mechanical, electro-
mechanical and electronic_instruments used in
mines and laboratories. Occasional visits un-
derground mav be necessary. O.N.C. or H.N.C
in Applied Physics or Electrical Engineering is
required
APPOINTMENTS (lsuperannuable). variously
graded, within inclusive scales from 492-
£1,069, according to qualifications and expen-
ence; 5-day week, staff canteen and go
prospects of promotion; for junior grades there
are facilities for further education
RITE, stating age, education, qualiﬂcatlons
and experience, to the Personnel Officer at the |
above address, marking envelope X.784/C |

CABINETS for EQUIPMENT,
SPEAKERS and RECORDS

The “VENTNOR"' ]

36in. wide, 35in. high, with choice of Motor
Boards either (A) 35 x 14in., as shown, or
(B) 17 x l4in. and control panel 154 x 125in.
Amplifier compartment and L.P. record stor-
age in lower section. Price £15/15/- or 47/«
Deposit and 9 payments of 32/I monthly.
Supplied in Oak, Walnut and Mahogany
veneers finished to required shade, Delivery
England and Wales 12/6 (Scotiand, N. Ireland
and Channel isles 25/-).

WRITE FOR CATALOGUE

B. L. STAMFORD,

{Dept. ©O.4), 20 College Parade,
Salusbury Road, LONDON, N.W.é.

OYSTNE 570

PRICE — £24 (plus P.T. £10.16.0,

Efficient broadcast reception on
short, medium and long waves.
A Semi-Portable AC/DC set
equally suitable for cabin or
home use, offering Eddystone
design and workmanship at a
Reasonable Price.

in stock at:-

WEBB’S RADIO
14 SOHO STREET, LONDON, W.1
Telephone GERrard 2089

RADIO & ELECTRONIC
ENGINEERS

The MORSE CODE is still, and
always will be, the basic Code for in-
dividual Signalling, whether on visual or
telecommunication circuits.
So add this simple and interesting subject
to your qualifications. Apart from the
pleasure derived from this extra knowledge,
it counts for much when a step up the
ladder is under consideration.
Wrzte for the CANDLER BOOK OF
ACT'S and see for yourself how fascinating
Vhe Candler method of teaching the Morse
Code will prove.

CANDLER SYSTEM CO.

(56W) 52b ABINGDON ROAD, LONDON, W.8
Candler System Co., Denver, Colorado, USA
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RADIO STORES

SPIRIT COMPASSES. Brand new and boxed. P.11
4}in., £1/1/-; P. 10, 6in.. £1/5/-.
AVO UNIVERSAL TEST METER. Model 40 recon-

ditioned as new. In perfect working order. £10/10/--

0-50 MICROAMPMETER. 2 inch tlush mountiag.
Brand pew and boxed. 50/-.

VENNER §-DAY CLOCKWORK TIME SWITCHES.
230 volt, 1 amp. 3§ x2} X 24in. 25/-.

VENNER 8-DAY CLOCKWORK TIME SWITCHES.
230 v. 15 amp. In iron-clad case. 8ize 9x7x 4in.
weight 12 1b. 55/

giiliGP.M. SPEAKERS. 3 ohm. In good working order,

EX-NAVAL SOUND POWERED TELEPHONES
with hand generator calling and neon indicator, in
iron clad case size 9x 7} X 7in. 45/-.

AVQ VALVE TESTER. Roller panel type in wooden
carrying case. Perfect order. £0/10/-.

UNISELECTOR SWITCHES. Have many applications
including automatic tuning, circuit selection, etc.
Operates on 25-50 v. Full wipe 4-bank. double coils.
32/6. Half wipe 6-bank. 12/8.

MEGGER CIRCUIT TESTING OHMMETER in leather
carrying case, as new. £3/5/-

CARBON HAND MIKE. Type No. 4. 8/6.
MOVING COIL HAND MIKE. Type No. 7. 8/6.

AMERICAN LF.F. SETS with ten valves 24 v. D.C.
generator and many useful Components. Valves
consist, six 68H7s, Two 6H6, Two 7193. 27/6.

éOI/N. 3 OHM SPEAKERS. In good working order
5/-.

2-VOLT VIBRATOR POWER PACKS. Output 200 volt
60 m/a. Size 9x5x 3}in. £1/17/6.

5-INCH ALDIS LAMP REFLECTORS. Glass parabolic.
6 VOLT 7-PIN SYCRONOSE VIBRATORS. 7/6.
SOUND POWERED TELEPHONE HANDSETS.
Need no batteries. 45/« per pair.

All prices include carr.age.

23 LISLE ST. (cer. 2969) LONDON, W.C.2

Ciose1 Thursday 1 p.m. Open ali day Saturday

WIRELESS WORLD

SITUATIONS VACANT
|ASSISTAN'I‘ to Chief Inspector required for
work in quality control laboratory of
Electronic Component Manufacturer (E. Lon-
don); applicant should be interested in elec-
trical measurements.—Write Box 0334, [7191
SOR_RADIO & TELEVISION, Ltd., re-

~ quire Development Engineers for Commer
cial Television projects;
positions available; previous experience essen-
|tial for senior positions; excellent salaries and
usual large company advantages pension
scheme, etc.—Write to she Technical Director,
Cossor Raalo & Television, Ltd., Cossor House,
| Highbury Grove, N.5. ©[7190
| [NSTRUCTORS required by Posts and Tele-
graphs Department, Nigeria Federal Govern-
ment on contract for one tour of 12/24 months
‘m the first instance. Commencing salary accord-
ing to experience in scales set out below. Out-
fit allowance £60. Gratuity at rate of £150
a year. Free passages for officer and wife.
Assistance towards children’s passages and grant

up £150 annually towards maintenance in
K. Liseral leave on full salary.
INSTRUCTOR, Grade I (M2C/42120/WF).

Candidates, preferably upder 40 years of age,
should have had experience in the installation
or maintenance of multi-channel radio telephone
systems and be conversant with V.H.F. and
F.M. techniques. They should have had at least
3 years’ teaching experience and possess C. & G.
certs. in Telecomms. Principles 1II and Radio
III or equiv. Salary scale (including Induce-
ment Addition) £1,536 rising to £1,674 a year.
INSTRUCTOR, Grade 1I (M2C/42145/WF).
Candidates preferably under 35 years of age,
should have had practical experience in the in-
stallation and maintenance of radio telephone
systems. They should have had recent tezching
experience and possess appropriate C. & G.
certs. or equiv. Salary scale (including Induce-

ment Additicng‘ £1,170 rising to £1,488 a year.
WRITE to the Crown Agents. 4, Millbank,
London, S.W.1. tate age. name in block

letters. full qualifications and experience, and
quote the reference number shown against the
post applied for. 180

IEF of Test required for the Weapons

Research Division (Guided Missiles) of
A. V. Roe & Co., Ltd., Woodford: applicants
should have experience of testing prototype
and production electronic apparatus and instru-
ments; familiarity with .I.D. requirements
would be an advantage.—Applications to: Per-
sonnel Manager, A. 5 0e .. Ltd.,
Greengate, Middleton, Manchester, guoting
reference WRD/MJC/R.1/W. (7177
RADIO technicians required by International

Aeradio, Ltd., for overseas service; perma-
nent and pensionable positions; inclusive salary

NEW S.T.C. AND ‘“ WESTALITE"
SELENIUM RECTIFIERS. Largest L.T.
range in Great Britain. Latest Current
Products. NOT Surplus,

REVISED PRICES (3rd JUNE)

S.T. & C. EH.T. K3/I5, 4/9; K3/45, 8/i0;
K3/50, 9/4; K3/100, 15/10, all post 4d. extra.
BRIDGE CONNECTED FULLWAVE.
17v. la., 13/4; 1.5a.26/6; 2.5a. 32/6; 3a.
30/6; 4a. 38/-; 5a. 38/6, all post free. 33v.
0.6a. 22/3; la. 22/9; |.5a. 45/-; 2a. 54/-; 3a.
54/.; 4a. 64/~; 5a. 68/-, all post /6. 54v. la.
33/-; |.5a. 62/-; 2a. 74/-; 3a. 74/-; 5a. 97/-.
72v. la. 42/-; |.5a. 78/-; 2a. 95/~; 3a. 95/-;
Sa. 124/-, 100v. la. 61/~; t.5a. 112/-; 2a. 134/-;
3a, 134/-; 5a. 180/, all post |/10.
BRIDGE CONNECTED WITH 7iin.
SQUARE COOLING FINS 17 v. 6 a.
53/7; 10 a. 61/-; post 2/3.

BRIDGE CONNECTED HEAVY DUTY
FUNNEL COOLED or 7iin. SQUARE
COOLING FINS. Both types, same price.
17v  12a. 95/-; 20a. 120/-; 30a. 172/-; 50a.
280/.. 33v, 6a. 89/-; 10a. 102{-; 12a. 176/~;
20a. 202/6. S4v. 6a. 124/-; 10a. 144/~ 72v.
6a, 160/-; 10a. 186/-. i00v. 6a 227/6; |0a
270/-, all post 3/-.

REVISED PRICES (7th FEB.)

“WESTALITE > (BRIDGE). i2-i5v. D.C.

1.2a., 30/-; 2a., 32/6; 2.5a., 49/-;
; 10a., 64/6; 20a., 117/6; 30a., 171/~;
- . 1.2a,, 30/~; 2.5a., 49/-; 5a.,
60/-; 10a., 109/6; 20a., 20&/-. 36v. |.2a,, 47/6;
2.5a., 84/-; Sa., 82/6; (0a., 154/6, 100v. |2a.,
82/6; 2.5a., 154/6; 5a., 195/6; 10a., 391/-
All post extra from 1/6-3/-, E.H.T. Rects.
14D 134, 25/-; 36EHT60, 35/10, post 4d.
I ma. A.C./D C meter-rects., 14/6.

Wholesale and Retail
Special Price for Export and Quantity

T. W. PEARCE
66 Great Percy Street, London, W.C.1

Off Pentonville Road. Between King'c Cross and Ange

from £394 per annum to £1,373
tax free. according to marital
accommodation: kit allowance; free air fares;
gene.ous U.K leave.—Qualified candidates. to
whom replies only will be sent, please write,
%‘l,uitmg RT to Personne! Officer, 40, Park[oggz.

EST engineer; we have a number of vacan-
cies in our final test room, which offers a
prospect of interesting jobs in this rapidly ex-
panding company; candidates should either have
had considerable previous experience in the
electronic industry or to be at least O.N.C.
standard, 5-da week, - contributory pension
scheme, staff clubroom,—Call or ‘phone Elec-
tronic Instruments, Ltd., Lower Mortlake Rd.,
Richmond. Richmond 5656. 186
KYWAYS, Ltd.,, require the following cx-
perienced radio mechanies: 1, at Lympne
airport, to work on ground and aircraft eguip-
ment; 2, at Stansted airport, for employment
in workshops and on maintenance of equipment
ir. aircraft; applicants must be fully cxperi-
enced partfcularly in wqushog practice; good
rates of pay and conditions of service —A&Ely
with full details to Personnel Manager, g-
ways, Ltd., Stansted Airport, Essex. 17159
LECTRONIC inspector required for site
work; experience on centlmetric radar
equipment is necessary, and applications will
be consldered from ex-service technicians or
men with simllar experience who are prepared
to travel and be away from home for periods
of several months at a time.—Letters of appli-
cation to be addressed to Chief Inspector,
Scanners, Ltd., Woodskinners Yard, Bill Quay.
Gateshead, b [7150
NGINEERS with experlence of Gyroscopes
are offered careers by a leading company

in the field of Guided Weapons; applicants will
find that experience is Just as valuable as
academic qualifications; the work concerns the
design, development and testing of weapon com-
ponents: please write, in confidence, for further
details, to the Personnel Manager (ref. 20B).

De HWavilland Propellers, Ltd., Manor Rd..
Hatfield, Herts. 7174
IGNAL Technician _required b Kenya

Government Police Force on probation for
pensionable employment, salary scale (includ-
ing inducement addition) £813 rising to £1.341
a year. commencing salary according to age and
experience; outfit allowance £40. free passages
for officer and wife and assistance towards cost
of children’s passages, liberal leave on full
salary; candidates. preferably not over 40 years
of age, must have a wide knowledge of the in-
stallation. running and maintenance of H.F.
communications equipment. fixed and mobile
V.H.F. equipment and installation and main-
of ancillary equipment: experience with
multi-channel equipment. teleprinters.
facsimile equipment would be an advantage.-
Write to the Crown Agents. 4. Millbank, Lon-
don, S.W.1. State age, name in block letters.
full qualifications and experience and ?uote
M2C/42335/WF. 7188

tenance
V.H

senior and junior '
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TRANSFORMER

TYPE 4Ni1

Capable of full output of 50 watts
from 25~ to 35,000~

PRIMARY

6,000Q C.T. tapped 439 and 25%,
SECONDARY

0.45Q, 1.8Q, 4Q, 7Q, 11Q, 16Q

22Q and 30Q to handle 50 watts

Approximate characteristics :

Primary resistance : 50Q--50Q.
Primary inductance: 50 hys

Leakage Reactance:
Primary to secondary: 6 m/Hys.
Half primary to secondary : 3 mjHys.
Half primary to half primary: 6 m/Hys.

Open type:
5%in. x 44in. X 5in. high.
Fixing Centres : 43in. X 33in.
Weight : 144lbs.
Fotted type (Hammer Grey finish) :
Sin. x 54in. X 64in. high.
Fixing Centres: 33in. X 5in.
Weight : 15lbs.
Transformer type 4NI is designed to

handle 50 watts in the Ultra Linear
Circuit where cathode bias is employed

A 100w. model is available if
required.

SAVAGE
TRANSFORMERS LTD.

DEVIZES, WILTS.
Tel.: Devizes 932.
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Fidelia

HAND BUILT

The
features
listed below
are  incorpor-
ated in all Fidelia
AM/FM models, and
are essential for the finest reproduction.

VHF/FM reception with low noise R.F. stage,
variable selectivity, medium and long wave-
bands, negative feedback tone control circuit,

having separate bass and treble controls. Triode
output stages. Tuning indicator. High guality
gramophone amplification. Audio  response
not less than 20-20,000 cyeles.

Fidelia AM/FM De-Luxe, 11 valves, 7 watt
push-pull ou'put. £33/12.

Fidelia Major, 12 valves. Tuned R.F. stage on
all wavebands. VHF, 8, M. and L. wavebands.
Gram. pre-amplifier, input corrector for all
pick-ups. Separate § watt power amplifier. £44.
Fidelia Impe:rial. A high ﬁdelity amplifier plus
VHF/FM reception. £37/10/

Ful} detmls of these and our other

2 AMHURST ROAD,
TELESCOMBE CLIFFS,
Nr. Brighton,
SUSSEX.

Peacehaven 3156

3 Tel..

LOCKWOOD

makers of
Fine Cabinets

and woodwork of every descrip-
tion for the Radio and allied trades

LOCKWOOD & COMPANY
(WOODWORKERS) LTD.
Lowlands Rd., Harrow, Middlesex. Byron 3704

COLLARQ AC.3/654.
A.C. mains 200/250 v., cream finish, complete with

Three-speed, single player for

turnover crystal pick-up, “T' type head. Strictly
limited quantity at £8/19/6, plus 5/6 carr.

CRYSTAL PICK-UPS fitted Acos HGP37 cartridge.
Ultra lightweight. Our price 37/6, plus 2/6 carr,
VOLMAR 3-SPEED AUTO CHANGE RECORD
PLAYERS, incorporating Garrard RC 80 changers.
List price £20. Our price 12} gns.

3-SPEED RECORD PLAYERS, fitted with Acos
turnover HGP59 pick.ups with twin sapphire styli.
rexine case with lid, fitbed clasps and handle. Worth
10 gns. Our price £7/15/6, plus 5/6 carr.
3-SPEED GRAM. MOTORS, by well-known maker.
Our price 59/6. plus 5/6 carr.
FOUR-SPEED CHANGERS!
anto-changers mnow available at
plus 5/6 carr.

Send stamp for complete bargain lists.

RONALD WILSON & (CO.

(DEPT. W.W,), 12 BRIDGE STREET. WORCESTER

The new B.8.R. 4-speed
£8/151-  ouly.

WIRELESS WORLD
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SITUATIONS VACANT

RAUGHTSMAN required to joln a team
working on the design and development

of high-power audio amplifiers for specialised
applications; enthusiasm, initiative and a sound
appreciation of practical problems are more
important than formal qualifications; experi-
ence on electronic equipment is highly desirable.
—Write, in confidence, giving brief details of
qualifications and experience, Goodmans
Industries, Ltd., Axiom Works, Wembley, Mid-
dlesex. [7148

LECTRONICS Technician.~Department of

Biochemistry, University of Oxford. require
an electronics technician to construct and
maintain electronic apparatus for research;
the post requires a man who is keen and
willing to use his initiative; some knowledge
of workshops practice an advantage but not
essential; salary on University scale according
to age and experience; 51%,-6 weeks’ paid holiday
per year, —Apnlxcatlons in writing to Admunis-
trator, Department of Biochemistry, South
Parks Rd., Oxford. (7156

AN interesting position for an electronic
development engineer occurs in a labora-
tory engaged in a large variety of original
work. The field covered includes: industrial in-
strumentation, servo, audio circuits, pulse work:
experience in_one of these is desirable. An
academic qualification up H.N. would be
an advantage, but the relevant experience will
be taken into acecount.—The replies should be
addressed to: Chief Engineer, Winston Elec-
tronics, Ltd., Govett Ave., Shepperton, [l\é[izsié

dlesex.
AN engineer with sound knowledge of light
electro-mechanical engineering materials
and/or finishes required to advise on existing
and new materials and processes, and to assist
with general engineering development and the
preparation of specifications. Interesting work.
salary and conditions with an A.E.I.
company. Opportunity for responsibility and
progress for the right man.—State qualifica-
tions, experience and salary required, to Staff
Officer, ref. 744/80, Siemeéns Brothers & Co.,
Ltd., Woolwich, S.E.18 [7145

ENIOR Mechanical Deslan Draughtsmen are

required by the Destgn Department of
Murphy Radio, Limited, to work on radio and
television: experience of similar work is essen-
tial and preference will be given to applicants
between the ages of 25 and 35; this affords an
opportunity to join a successful and expanding
design team providing excellent scope to men
of initiative and originality: Welwyn Garden
City is most pleasantly situated within easy
reach of London, and applicants from the Lon-
don area would be eligihie for housing after a
period; apply by letter initially, giving details
of age, experience, and qualifications, to Per-
sonnel Department (R.9), Murphy Radio, Ltd.,
Welwyn Garden City, Herts. [71 62

ENIOR Assistants (Scientific).—The Civil

Service Commissioners invite applications
for pensionable posts (a) Admiralty, 20; )
Royal Mint, 1; (¢) Department o "Scientific
and Industrial Research, 5; (d) War Office,
5 {(men only): (e} Ministry of Supply, 10.
Age at least 27 on 31st December, 1957.
Candidates must have reached school certifi-
cate credit standard in mathematics or a
science subject or have other approved quali-
fications (e.g., O.N.C.), but candidates other-
wise well qualified by eXperience may be
admitted. very candidate must have had
thorough experience in the duties of the class.
and appropriate to the type of vacancy,
gained by service in a Government department
or elsewhere.
UNDER (a) 10 posts are for electrical engineers,
including communication engineers, 2 mechani-
cal engineers, 1 marine engineer, 2 mathe-
maticians, 2 chemists, 1 physicist, and 2 for
general duties. The posts are at haval estab-
lishments in London, and the South of
England.
THE post under (b) requires knowledge of
the processes of producing metallic silver.
UNDER (c¢) 1 post is at the National Physical
Laboratory and calls for a good knowledge of
thermometry; 2 posts are for electronic engin-
eers at the Mathematical Engineering Research
Laboratory, East Kilbride, near Glasgow; 1
post is at the Building Research Station, Gar-
ston, near Watford, Herts; 1 post is at the
Pest Infestation Laboratory, Slough, Bucks,
for work on problems of grain storage
UNDER (d) 2 posts are at the David Bruce
Laboratories, East Everleigh, near Marlborough,
Wilts—1 for a bacteriologist and 1 in the
Media Department; 3 posts at the Royal Army
Medical College, Millbank, London, S.W.1—1 in
the Serological Department, 1 in the Patho-
logical Museum and 1 in the Virology Labora-

tory.
UNDER (e} the posts are classified: Glass
blowing (1), Mathematics and Physics (4),

Electronics (3), Engineering (1), Chemistry (1).
FULLER information about the duties and the
kind of experience expected is given in the
memorandum.

SALARY (London) minimum &£715 (women
£655). Men’s scale maximum £850. Excep-
tionally, starting pay above minimum. Some-
what lower outside London. Women’'s scale is
being raised to reach equality with men’s by

1961.

APPLICATION forms and memorandum from
Civil Service Commission, Scientific Branch,
30, Old Burlington Street, London, W.1, quot-
ing S 4712/57/13. Applications to be returned
py 12th August, 5 77172

TELEGRAPH AND TELEPHONE
EQUIPMENT

1 + 4 Carrier Telephone Terminals, Repeaters and
Spares.
1+1 Carrier Tel Terminals, R
VF Telegraph 3-chanme! Group Units.
VI Telegraph Speech + Duplex Terminals and Filter
Assemblies.
VF Telegraph Speech + Simplex No. 3.
Racked Bays for multi-channel telegraph and telephone
equipment.
Filter Units, 600 ohms, various cut-off frequencies.
ion Coils and Coils.
Input and Output Transiormers.
Close Tolerance Condensers.
Teleprinters Tape and Page.
Telephone Switchboards.
Field Telephone Sets. Types D, F and L.
Polarized Relays 289 AN.
Attenuator Assemblies Wiper Types.
Vibrators 7 pin Synchronous.

LOW POWER RADIO STATIONS
Wireless Set 13. Freq. 2 8 Mc/s and 235 Mc/s Systems
Al, A2 and A3 AM.

Wireless Set X32D. Freq, 2 8 Mcss Systems Al, A2 and
A3 AM and FM.

Wireless Set 31,

Wireless Set 58. Canadian Wa.kie-Taikie.
with all ancillaries.

Wireless Set 68T. Tropicalized Man-Pack set 3.0 to 5.2
Mefs. .
Wireless Set 83, Walkie-Talkie.

Handy-Talkie SCR 538. Handy Talkie 3.5 to 6.0 Mc/s.
Collins 18Q Starions. Complete 1.5 Mc/s to 12 Me/s.
T.C.8. Stations with choice of Power Supply Units
12 4., 24 v. or 115 v.

Wireless Set 62. 1}-10 Me/s, tully tropicalized.
Flexible Conduit, §in. I.D. tinned, Copper, braided n
50ft. lengths, 9d. per foot.

AIRBORNE EQUIPMENT
AN/ARC 1 VHF Stations. 100-156 Mc/s 10-channel,
20-channel or 50-channel.

SCR 269G Radio Compasses. Comptete with all parts
including Inverter Supply Units.
SCR 522 VHF Stations. 100 156 Mc/s. Complete with all

and Spares

Complete

AN/ARN-5 Instrument Landing System Eguipment.

R. GILFILLAN & CO. LTD.
7, HIGH ST.,, WORTHING, SUSSEX
Tel.: Worthing 8719 and 3018!.

Cables:

odes:
“GIL WORTHING" BENTLEY'S 2nd.

JAMES H. MARTIN & CO.,
CADENZA dual Impedance Microphone &
teble stand £10.10.0. TRIX T43 Amplifier
£19.19.0. APEX band IIIConverter £5.15.0.
TSL LORENZ Concert Soundcorner,
£13.16.3. Richard Allen ‘Golden unit’ spea-
ker 10" diam. £7.5.6. AM/FM Radiogram
chassis from £24. Stamp (only) for Lists.

' James H. Martin & Co., Finsthwaite,

Newby Bridgs, Ulverston, Lancashire.

ODDIE FASTENERS

Pat. 507249

THIS FASTENER WITH ENDLESS
APPLICATIONS—SIMPLE—POSITIVE

SELF-LOCKING. MADE IN A
VARIETY OF TYPES AND SIZES.
SPECIAL FASTENERS TO SUIT
CUSTOMERS” REQUIREMENTS.
WIDELY USED IN THE RADIO
INDUSTRY,

IHlustrated brochure and other information
will be gladly sevr‘;t on request

Oddie, Bradbury&ﬂullltd.,Suuthampton

Tel.: 55883 Cables: Fasteners, Southampton
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HANNEY

offers

Components for

OSRAM 912 PLUS AMPLIFIER
OSRAM 912 PASSIVE UNIT
OSRAM 912 PRE-AMPLIFIER
OSRAM F.M. PLUS TUNER
MULLARD ‘““ TAPE ** AMPLIFIERS
MULLARD 510 AMPLIFIER

MULLARD 510 “ A’ PRE-AMPLI-
FIER

MULLARD 510 *““B’ PRE-AMPLI-
FIER

MULLARD 3/3 AMPLIFIER.
MULLARD F.M. TUNER UNIT

* WIRELESS WORLD ** BAXAND-
ALL PRE-AMP.

** WIRELESS WORLD " F.M.
TUNER UNIT

DENCO MAXI-Q F.M. TUNER
UNIT

Manuals available:
912 PLUS AMPLIFIER—4/-; OSRAM F M.

PLUS TUNER—2/6; MULLARD HIGH
QUALITY AMPLIFIER MANUAL (contains
F.M. details)—3/6 ; DENCO F.M. TUNER—I/é.

Send 24d. postage, stating lists required. General
Components list also available.

L. F. HANNEY

77, Lower Bristol Road
Bath

SOUTHERN RADIO’S
WIRELESS BARGAINS

TRANSRECEIVERS. Type ‘18" Mark lll. Two
Units (Receiver and Sender). Complete with Six
Valves, Microammeter etc, in Metal Carrying
Case. Untested, without- guarantee but COM.
PLETE £2/18/6

RECEIVERS R.109. Short Wave Receiver com-
plete in Case with eight valves. Built-in Speaker
and 6-volt Vibrator Pack. Untested, without
guarantee but COMPLETE £2/18/6
ATTACHMENTS for Type 38" Trans-
receivers. ALL BRAND NEW: Headphones 15/6;
Throat Microphones 4/6; Junction Boxes 2/6;
Aerials, No. 2/6, No. 2. 5/-; Webbing 4/-;
Haversacks 5/-; Valves—A.R.P.12 4/6, AT.P.4,
3/6; Set of FIVE VALVES 19/ the set.
ATTACHMENTS for **18" Transreceivers. ALL
BRAND NEW. Headphones 15/6; Hand Micro-
phone 12/6; Aerials 5/-; Set of 6 Valves 30/-.

RESISTANCES. 100 Assofted useful values.
New wire end 12/6.

CONDENSERS. IOOAssor(ed. Mica; Tubular;
etc. 15/-,

Ex-R.A.F.
etc.

BOMBSIGHT COMPUTERS.
NEW. Hundreds of Components, Gears
Ideal for Experimenters £3.

LUFBRA HOLE CUTTERS. Adjustable i
to 34 in. For Metal, Plastic, etc. 7/-,
QUARTZ CRYSTALS. Types F.T.24] and
F.T.243. 2-Pin. {in. Spacing. Frequencies between
5,675 kcs. and 8,650 Kes. (F.T.243). 20Mes. and 38.8

n.

Mcs. {F.T.24L. 54th Harmonic) 4/- each. ALL
BRAND NEW. TWELVE ASSORTED CRY-
STALS 45/-. Holders for both types I/- each.

Customers ordering 12 crystals can be. supplied
with lists of Frequencies available for their choice,
MORSE TAPPERS. Standard type 3/6; Extra
Heavy on Base 5/6; Midget 2/9.
TRANSPARENT MAP CASES. Plastic
14in. x 102in. Ideal for Maps, Display, etc. 5/6.
DING,—;Y AERIALS. Ex-U.S.A. Reflector
Type
STAR IDENTIFIERS. Type | A-N Covers both
Hemispheres 5/6.
CONTACTOR TIME SWITCHES. 2 Impulses
per sec. in case |1/6.
Post or carr. extra. Ffull list Radio Books, etc., 3d.
SOUTHERN RADIO SUPPLY LTD
Il LITTLE NEWPORT STREET,
LONDON, W.C2. GERrard 6653.

SITUATIONS VACANT
TELECOMMUNICA’I’IONS engineers and lab-
oratory assistants required. preferably H.N.C.
standard. familiar with development  of, or
measurements on, capacitors, transformers or
telecommunications components, Interesting
work, good salaries and conditions with an
A4E.I. company.—Write stating training, ex-
perience and salary required, to Staff
ref. 744’79, Siemens Brothers & Co.,
Woolwich, S.E.18.

THE General Post Office has vacancies for
Radio Operators at its coast radio stations
and applications are invited from men between
21 and 35 years of age who hold tie Post-
master General’s First Class Certificate of
Proﬁcnenc{ in Radiotelegraphy or an equiv-
alent certificate issued by an Administration
of the Commonwealth or of the Irish Republic;
selected candidates will be considered later
for permanent posts.—Applica-
tions should be made to the Inspector of
Wireless Telegmpk&y[ Radic Services Depart-
ele

ment, Wireless graphy Section, Union
Housé, St. Martins-le- Grand, London, EE.C.
7100

RADIO Technicians required for the Ocean
Weather Service: duties include mainten-
ance of radio and radar equipment and radar
operation; experience in servicing radio and/or
radar required: technicians spend from 30 to
36 days at sea followed by 9
harbour (Greenock): leave, 82 days a year,
granted during harbour periods; pay, includ-
ing additional allowances, at age 25 or over,
£606 10s rising by annual increments to £716;
food and accommodation free on board ship:.
prospects of promotion and pensionable em-
ployment.—Apply to Shore Captain, Ocean
Weather Ship Base, Air Ministry (W.S. 12)
Great Harbour, Greenock. [71 163

ELECTRONIC engineers, senior and junior,
required for design and development work
on high-power audio amplifiers for specialised
applications; necessary gualifications for the
senior position are a University Degree, City
X Guilds Technological Certificate, or equiva-
lent qualifications. together with experience on
high-power amplifiers at the design stage.
The junior post requires inter-B.Se. or equiva-
lent qualifications. Suitable applicants should
have enthusiasm and initiative with a keen
appreciation of the importance of the prac-
tical aspect of their work.—Write in confidence.
giving brief details of qualifications and ex-
perience, to Goodmans Industries, Ltd., Axiom
Works. Wembley, Middlesex. [7149

W ELESS 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 and be capable elementary main-
tenance wireless transmitting and receiving
equipment. Salary according to age in scale £320
rising to £420 a year with all found. including
clothing and canteen stores. Keen young mer
bstween 20 and 30 years required, preferably
single, of good education and high physical
standard, with genuine interest in polar re-
search and travel and willing to spend 30
months under conditions testing character and
resource.—Write to the Crown Agents. 4. Mill-

bank, London, S.W.1. State age. name in block
‘etters, full gualifications and experience and
qrote M2C/42227/WF. {7165

required by _ Trinidad

RADIO engineer
Government Wireless Branch, Works and
Hydraulics Department for one tour of two
years in first instance. Salary scale (including
present temporary allowance of £30) equiva-
lent to £780. rising to £1,250 a year. Com-
mencing salary according to qualifications and
experience up to maximum of scale. Gratuity
at rate equivalent £100/£150 a year. Outfit
allowance £60. Free passages. Liberal leave

full salary. Candidates should be
AM( rit,), IRE y examination or possess
C. & G. Full Technological Cert. in Telecomms,
They should have had experi-
ence in wireless station management and
maintenance and in the organization and
operation of communication services. Write
to the Crown Agents, 4, Millbank, London,

Engineering.

S'wW.1. State age, name in block letters, full
qualifications and experience, and guote
M2C/41953/WF. (7184

ELECOMMUNICATIONS Research Staff

(Engineers and Technicians) are required
at our London Research Centre (Blackheath,
S.E.18) for interesting and important new
work in well-equipped and up-to-date labo-
ratories; opportunities for original thinkers
seeking experience, advancement and respon-
sibility exist in the following fields: (a) Elec-
tronic switching and computer techniques. (b)
Telecommunications transmission, (c) Transis-
tor circuit applications: candidates expressing
a preference may also be considered for en-
ginesring vacancies on cloself allied develop-
ment projects; engineers should have a degree,
or H.N.C, plus previous practical experience
in mdustry or research; technicians should have
O. . at advanced level, and a
deﬂmte mterest in this type of woxk as the
research laboratories and main works are in
London. technical staff can participate in the
activities of professional institutions ard attend
a wide range of lectures and courses: attractive
salaries, liberal pension scheme: assistance
with housing difficulties, if required, may be
avallable in approved cases; excellent sports
club and canteen facilities; appllcatmns giving
preliminary outline of qualifications should be
cent to the—Staff Officer, ref. 744/77. Slemens
Brothers & Co.. Ltd.. Woolwich, SE.18

{an
A.E.1. company) 17070

ELECTRONIC COMPONENTS DIS.

TRIBUTORS FOR OVER 25 YEARS
Some popular lines :
FOUR-SIDED BLANK CHASSIS

Made in our own works from commercial quality
half-hard aluminium of 18 s.w.g. thickness, these
chassis will carry components of considerable weight
and norinally require no corner strengthening.
Btandard stock sizes (in inches) are as followsi—
6x4x2 7/11)13 x 10 x 2}
TxBx2 10

5/ |12x5x3
5/6 [12x7x2% 8/-
6/4 |11x8x2} 8/3
6/8 |10x8x3 8/8
¥ 6/10/13xBx2% 8/10{17x10x24 11/3

9x8x2% 7/6 112x9x?} 8/11|17x98x3 11/68
10x8x2t 7/10114x7x3 9/8 117x10x3 12/3
8pecial sizes to order. The same material cut to any
aize up to 3ft. at 4/~ per square foot.

Close Tolerance Wax-protected Silver Mieca
CAPACITORS.

anues stocked (pl")

b5 2 0 180 270 370
]35 200 280 386
140 220
145 223
150 230
160 245

9/9

635 815 3000
670 820 3300
680 1000 3500
703 1500 4000
710 2000 4700
800 750 2200 5000
20 40 70 125 176 250 603 800 2500
Tol.: up to 33pF, 1pt; over 33pF, 1 per cent.
PRICES: 5-300pF 9d.; 316-820pF, 104d.: 1.000-
2,500pF 1/3; 8,000-5,000pF, 1/6.
Bpecial (limited number only), 0.1 mid. 1%, 13/-.
“Surpius stocks of mica, paper and ceramic capacitors
from 6d each.

*DALY guaranteed ELECTROLYTICS

Fult range from 1/6 ea.

515
533
540
556
560

11 27 56 82

*HIGH STABILITY RESISTORS. “T.SL." }-watt
10% tol. 5-year guarantee. Ful! " preferred value’
range, 12Q to 10MQ, Bd. each. 1% tol., 2/6 each
*Surplus stocks, various makes:

5% 2% 1%
} watt 7id. 100 1/3
4§ watt 9d. 1/ 1/6
1 watt 1044, 173 1/3

*¢ ELECTROVOICE » guaranteed TRANSFORMERC
AND CHOKE3. Individually tested. Fully shrouded.
Used by ‘eading laboratories. 66 types in stoek.
WAFER SWITCHES made to order. Quotations on
reyuest.

SPECIAL PURCHASE

High-grade METERS by LEADING MANU.
PAC1‘URE

Flush mounting, 3fin. dia (less flange).
scale.

DC Moving Coil:—100 microamps FSD, resistance
750. Calibrations:-—0-20mA. 0-3kV. 0-5kV.
0-2/mA .0-250V. 5-0-5/0-10. 0-50mA./0-1kV.
85/~

0-100 milliamps, res. 0.75. 50/-.

0-500 volts, res. 500k. (1k. PV), 85/-.

0-1,000 volts, res. 20im. (20k. PV), 95/

AQ Moving Iron:—0-300 volts, with external
res., 50/-.

5 amps. FBD, scaie 0-50, 50/-.

Also DC MC with screw-on flange
scale 0-10, res. 18, 2% in. dia., 40/-.
50/-.

All the above are brand new and tested.

3in

ImA. FSD,
2}in. dia.

AMERICAN RELAYS brand pew:—

3-make, 60Q coil, small 2/3; 2-make, 500 coi,

3,000 size, 2/6; 4-make, 500 coii, 3.000 size. 3/6.

2-make, 2-break, 500 coil, large, 2/6.

VISUAL INDICATORS, type 3 (10Q/4) containing two

micro-amp movements. Brand new, §/8 each  With

neon lamps (two), 9/6.

200 V. D.C. wkg MANSBRIDGE CAPACITOR:.

Suitable or crossover umts etc. .5 mF 4d. each:
mF. 6d. each; 2mF 6d. each: 4 mF, 9d. each.

100 watt VITREOUS ENAMELLED RESISTORS

clip-in type: 8000 2,500Q, 100K Q, 2/8 each

*Also 300 other values and wattages.

A.C. MOTORS, 230 V (Converted Rotary Trans-
formers.) With gearbox giving 3}, 7 or 14 R.P.M
Reversible. 12/8 each.

POWERFUL 24 V. D.C. MOTORS3.
4 mm. spindle. Wiil work on AC
LIGHTWEIGHT HEADPHONES " lvalek.
12/8 pr. " 8tein ~ 4,0000Q7 17/8 pr-
AMERICAN 21-way PLUGS AND SOCKETS, with
zover 7/6 pr. AMPHENOL, 4-pin one hole fxin
{13/16mn,) retaining screw chromfum plated. 5/-.
SMALL ADMIRALTY DRIVES 1{in. d|a 25:0
reduction. 0-100 scale. 180 6/6 e

Chromium plated INSTRUMENT HANDLES. 71 x 1Ein
3/6 pr

2in  square
/6.
10000

*Lists available

H. L. SMITH & CO. LTD

267/289 EDGWARE ROAD LONDON W2
Telethone Paddington 58%1
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SITUATIONS VACANT
WEST SUSSEX COUNTY COUNCIL.

BOGNOR Regis Technical Institute, Engineer-
ing Department.
ASSISTANT Grade A teacher required to
teach radio and telecommunications subjects up
to City & Guilds level. Teaching experience
desirable and preference will be given to a
candidate who has had a sound practical
training. Duties to commence in September,
1957, or January, 1958. Salaries in accordance
with Burnham Scale. Application forms obtain-
able on receipt of stamped addressed foolscap
envelope from Director of Education, County
Hall, Chichester, Sussex, and should be re-
turned completed to the Principal, Bognor Regis
Technical Institute, Southway, Bognor Resgis,
Sussex, within 14 days of the appearance of
this notice.
HE SYSTEMS GROUP of Elliott Bros.
(London), Ltd., has vacancies for two Junior
Electronics Envmeers this Group is concerned
with system engineering and automatic process
control and covers a very wide field of activities
involving process instrumentation. telemetering,
computing, data handling and control engineer-
ing: successful applicants will be required to
carry out experimental investigations under the
direction of senior engineers and will be given
a first-class opportunity to grain experience in
this new and vital field; in addition to work
carried out in the laboratory, opportunities will
arise for gaining experience on process plant,
both in this country and abroad.—Applications
giving details of qualifications and experience
should bekaddcresse% to: RPgrsoEnel }?ﬂicers Eel%-
tur; Wm- s, onin; wisham
Ty DECCA %IGATOR COMPANY, Ltd.
has vacancxes for Project Engineers and
Installation Engineers for work in connection
with  low frecuency transmitting stations.
Applicants for the post of project engineer
should have received training in electrical and
radio theory and have obtained extensive prac-
tical experience. The duties will cover all
aspects of the planning of complete installa-
tions and will demand some travelling both at
home and abroad. Applicants for the post of
installation engineer must have experience of
the installation and commissioning of electrical
and radio eqguipment and preferably should
have received some technical training. Vacan-
cies will arise for senior installation engineers
to take charge of teams. Considerable travel-
ling_at home and abroad will be required.—
Applications, giving brief details of experience,
training and salary required, should be
ad ress ed to:—
E DECCA NAVIGATOR Co., Ltd., 247, Bur-
lmgton Rd., New Malden, Surrey [7179
IRELESS technicians, grade II, required
by Tanganvika Govemmem Police Force
for one tour of 30/36 months in first instance:
salary scale (includmz inducement pzy) £1.056
rising to £1,341 a year; gratuity at rate of
13%% of total substantive salary drawn: free
passages; liberal leave on full salary: candi-
dates preferably not over 40 years of age should
be of gzood education and be able to carry out
complete installation of medium and low-
powered HF and VHF radio statmns together
with the installation and erection of lattice
masts and installation of low-power diesel and
vetrol generating sets: they shouid also be
capable of running mall workshop and
store and supervising work of 3
previous experience in telephone and
printer practice in relation to HF_ and VHF
systems would be an added gqualification.—
Write to the Crown Agents 4. Millbank, Lon-
don. S.W.1. State age. name m block letters.
full qualifications and expcrience and aquote
M2C/42313/WF. 7155

SPECIAL OFFER

GE.C., B.TH.
WESTINGHOUSE

GERMANIUM GRYSTAL
DIODES
II_ each. Postage 24d.

Diagrams and three Crystal Set Circuits
Free with each diode.

i A large purchase of these fully
GUARANTEED diodes from the manufactu-
rers enables us to make this attractive offer.

COPPER INSTRUMENT WIRE
ENAMELLED, TINNED, LITZ,
COTTON AND SILK COVERED
All gauges available.

B.A. SCREWS, NUTS, WASHERS,
soldering tags, eyelets and rivets,
EBONITE AND BAKELITE PANELS.
TUFNOL ROD, PAXOLIN TYPE COIL
FORMERS AND TUBES.

ALL DIAMETERS.

SEND STAMP FOR LIST. TRADE SUPPLIED.

POST RADIO SUPPLIES
33 Bourne Gardens, London, E.4
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SITUATIONS WANTED
RADIO Telev1sion Engineer (31), wide ex-
penence. seeks post with accommodation.—
Box 17157
X radw officer, A M.I.P.R.E. 1st class P.M.G.
radar certxﬁca.te, seeks position as part-time
instructor in postal tuition from advertiser's
home.—Box 0304. (7189

TECHNICAL TRAINING
EARN it as you do it—we provide practical
equipment combined with instruction in
radio, television, electricity, mechanics,
chemistry. photography, .etc.—Write for full
details to E.M.I. Institutes. Dept. WW47, Lon-
don, W.4. {0006

ITY and Guilds (Electrical, etc.) on ''No
Pass—No Fee '™ terms, over 95% successes.
For full details of modern courses in all
branches of Electrical Technology send for
our 144-page handbook, free and post free,
B. E.T. (Dept. 388A). 29. Wright's Lane.
London w.8 [0117
TUITION

WIRELES:‘ operating; attendance and postal
courses.—Stam» for reply to Manager, The
Wireless Schoo!. Manor Gdns., London, far

(O

T Radio.—A.M.Brit.I.R.E., City &
Guxlds ,R.T.E.B. Cert.. etc., on ' No Pass
Fee ' terms; over 95% successes—De-

taxls of Exams and Home Trammg Courses
in all branches of Radio and T/V write for
144-page  Handbook—Free. B.IL.E. (Dept.
3974), 29, anhtsLane London, WB [0116

Specialists  in  Sub.
miniature Telecommuni-
cation Components

Abproximate size

CIRCULAR STAND-OFF INSULATOR

1,000 Volts working——-5pF capacity to carth
Diameter ‘5"—Height -35"
Fixing hole diameter -12"
DEVELOPMENTS CO.LTD.
ULVERSTON, NORTH LANCS.

Tel.: ULVERSTON 3306

ROUBLE SHOOTERS
ESTERS
RAINEE TESTERS

FOR AM/FM RECEIVERS

GOOD RATES AND
CONDITIONS

APPLY: ACE RADIO LTD.
WILLESDEN 3902.

AuGusT, 1957

TUITION
OTHING succeeds like success! What we
have done a thousand times we can do again

for you—see the B.N.R.S. advt. page 70. [C172
FULL-TIME courses for P.M G. erts.,
C.G.L.1, Telecommunications, Radar Main-

tenance Cert. and B.Sc.(Eng.).

—Tech1ical College. Hull.
IRELESS.—See the world as a radio officer
in the Merchant Navy, short training

prospectus free.
o111

eriod. low fees. scholarships, etc., available:
carding and day students; stamp for prospec-
tus. —Wu-eless Colleze, Colwyn Bay. 018
A ec Erit.I.R.E., City and

Guilds, etc., on ‘* No Pass—No Fee "
terms, over 959% successes—or details of

Examg and courses in all branches of Engineer-
ing., Building. etc.. write for 144-page Hand-
book—Free: B.I.E.T. (Dept. 387B). 29, Wright's
Lane. London. W8 Ig0118
TRAIN at home for a better position or a

new hobby—We offer comprehensive
modern home tuition courses covering over 100
careers and hobbies, practical equipment sup-
plied with many courses.—Write for free bro-

chure statmg subject of interest, to: M.1.
Institutes, Dept. WW 39. London, W.4. (Asso-
ciated with H.M.V.) 10180

REE! Brochure giving details of Home

Study Training in radio, television and all
branches of electronics. Courses for the hobby
for those aiming  at the

A.M.Brit.I.R.E., City and Guilds. R.T.EB..
other rofessxonal examinations. Train
with the College operated by Britain's largest
electronics organization; moderate fees.-—~Write
to E.M.I. Institutes, Dept WW28, London. ‘(')%';1

OURSES in_ Electronics,

covering practical
and theoretical

aspects, basic principles.
industrial applications. electronic apparatus,
etc. Also courses in Radio and TV _Engineer-
ing _and Frequency Modulation, Guaranteed
coaching for Brit.I,R.E.. City & Guilds, etc.
Study at home under mghly qualified tutors.

Write for free book: International Corre-
spondence Schools. Ltd., Dept. CL.42. Kings-
way. London, W.C.2, [0033
INCORPORATED Practical Radio Engineers’

home =study courses of radio and TV
engineering are recognized by the trade as

outstanding anl auvthoritative. Moderate fees
to a limited number of students only Sylla-
bus of Instructional Text is free. *‘ The Prac-
tical Radio Engineer '™ journal. sample copy,
2/-. 6,000 Alignment Peaks for Superhets.
5/9 —Membership and entry conditions book-
let 1/- ¢11 _post free from the Secretary,
I.P.R.E., 20, Fairfield Rd.. London, N.8. [0088

AUCTIONS
SALES every Thursday at 11 a.m.

EASTERN Auction Mart. Ltd.

TtELE\iISIONS, radios, fridges, wash/machines.
etc., etc

ENTRIES accepted working or not.

15% commission om lots sold (min. 10/-).
sale, no charge.

WE collect in Greater London area.
WHITEHORSE Lane, Mile End Rd., Stepney.

E.1.
STEPNEY Green 3993. 3296.

No

) 1033. 10125
BOOKS, INSTRUCTIONS, ETC.
v WIREL.ESS World >’ (unbound), 1949-56,
complete, £2/10, carriage extra. —Box
0354. 7196
n MARCQNIGRAM." ‘' Wireless World.”’
1911-1956. 64 vols., bound mdexed exc.
cond.: offers invited: Radio Textboooks, 1908-
1954,  U.S. and Brit., state year, needs—Ex
G2DP, 306, Oakwood Lane, Leeds 8. 17197

BOOKS WANTED
ANTED, ‘ W.W." June and July, 1953.—
Bm{ 8941. 1714 7

A SPENCER-WEST
BAND Iil CONVERTOR

ror £6

5.0

The Type 80 with printed circuits, panei controls
for Band switch and fine tuning and a perform-
ance which ensures enthusiastic satisfaction.

Handsomely designed and finished to stand on
your receiver with its self-contained power supply
it just plugs straight in.

Full descriptive leaflet on request.

SPENCER-WEST LTD.

QUAY WORKS, GREAT YARMOUTH,

NORFOLK
Works 4794; Sales 3009
Spencer-West, Gt. Yarmouth

'Phones:
'Grams:
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' CONDENSERS || cussica

each 27/8

26 mid. 350 volts A.C. wkg., size 8 x 3 x 3in. each 12/8
10 mfd. 440 wolts A.C. wkg., size 6 x 6 x d4in. (ol
filled), each 12/6

10 mfd. 500 volts D.C. wkg., size 5§ x 3 x 2iin.,

each B/~
gmig 5%8 vo}ts B.C. wkyr., size 5 X 3 x 12}111. each 4/
mfd. 500 volte D.C. wkg., size 5 X 3 x Zib,, each 4/~
4 mid. 2,000 volts D.C. wkg., size 5 x 5 x 2}in. ‘ InCIudes 1957
each 6/6 iti
4 mid. 1.500 volts D.C. wkg., size 5 x 3x 2}in., each 5;6 addltlons to the
4 mid. 1,000 volts D.C. wkg., size 5 x 4 x lin. each 4/6 library.

4 mid. 700 volts D.C. wkg., size 5 x 24 X 2in. each 4/~
4 mfd. 400 volta D.C. wkg.. size 2§ X 2 X 2in., each 3/8

3 mfd. 300 volts A.C. wkg., size 5 x 3 x lin., each 3/-
3.5 ?&fd. 360 volis A.C. wkg., size 31 x 2 X 2in. ea. 3/~ a The only
mfd. 1,600 volts D.C. wkg. size 8 X 3 x 1tin. ea. 3/6 i
2 mfd. 360 volts A.C. wkg., size 5 x 2 x 1. ex. 3/ comprehensive
2 mid. 750 volts D.C. wkg., size 2} x 2 X 2in. ea. 3/ selective
?mfg 4300‘. D.C. wkg., size 2} x 2 X 1}ip. each 2/8
mid. 2,000 volts D.C. wkg., size 5 X 23 x 1}in., ea. 2/6 :
05 mtd. 2,000 volts D.C. wke., size 4} x 3 x 1in. catalogue  of
each 2/- i
0.25 mid. 2,000 volts D.C. wkg., size 2} x 2 x 1in. Classical L/P
) ) each 2/- Records—listing
We aleo have in stock the ideal condensers for Cross .
Overalg\ita. they are 4 mfd. 200 volts D.C. wkg. each, only recordlngs
/6.
CERAMIC TYPES. 50 pf., 100 pf., 110 pf., 600 pt., 725 recommended
pf. and 1,000 pt. all 10 kv. wkg. each 3/6. by the Critics

POLARIZED RELAYS 320 AN (G.P.0. type), 10/- each.
MORSE KEYS (small type size 23 x 1} x lin), 3/6

each. @ Nearly 4000
MICROPHONE TRANSFORMERS, each 2/6. di listed
MAGSLIPS A.P.6550 2in. and A.P.6549a 2in. each 22/6- scs listed (as
CHOKES, 15 H. 110 chms 300 mls. 12/6 each, P.P.3/- a]ready available
SILVER AND MOULDED MICAS per 100 22/6. ;

) i 7 to Library
Many other items in stock: all goods members).

offered are ex-W.D. new and unused.

TERMS C.W.O. WRITE OR CALL

W. MILLS THE LP

3B TRULOCK RD., TOTTENHAM; N.17

80 mfd. 300 volis D.C. whg. size 7 x 42 x 3yin., & HANDBOOK

Trade Supplied. POST 3/— FREE

Phone: Tottenham 9213 & 9330 | SQUIRES GATE STATION APPROAOH, BLAGKPOOL, LANCS

CATALOGUE
FOR 1957

NOW READY
Also selections on:—
@® The care of
Long Playing
Records.

@ The Reproduc-
tion of Long
Playing Records.

® A Basis for
Record Collection
(100 Recom-
mended L/Ps)

& FULL DETAILS
ofF LIBRARY
MEMBERSHIP

FROM

RECORD LIBRARY

ELECTRONICS TECHNICIAN WANTED i I

The American University of Beirut desires the services of
an Electronics Technician who possesses some of the following
qualifications:—

1. Wide practical experience in servicing of electronic

equipment.

2. Good technical training with qualifications equivalent
to R.T.E.B. radio or television servicing diploma; City
and Guilds radio II; or P.M.G. certificates. ‘

3. Experience and training in H.M. Forces to standards
similar to that outlined in | and 2 above.

Applicants are invited to submit complete résumé of past

experience, personal details, etc., to Arts and Sciences, Dean's
Office, American University of Beirut, Beirut, Lebanon.

NEW ZEALAND

Radio Mechanicians

Applications for posts with the New Zealand Post
and Telegraph Department are invited from fully
experienced single men between 21 and 30.

Excellent pay and conditions. Free passages are
granted to successful applicants. For full information
apply to New Zealand Migration Office, Adelphi
Building, John Adam Street, London, W.C.2,
quoting this advertisement.

FROM
£3-9-9

Lists FREE.
REF. W.W.

POWNALL

LTD
BENCH MAKERS

NEW MALDEN

WORK BENCHES|| HOME RADIO OF MITCHAM
AS SUPPLIED TO INDUSTRY ||| = EH(; IVTIEI;EARI: |N ON”

TEL MAL 4464 otacoon wo. [I1 HOME RADIO (M”CHAM) INJIF), "5¢=LoNKon: Road, MiSnam. SR

2 waveband 3 transistor pocke

portable. Weighs only © ozs.

Measures 4% x 3 x 4.

Full constructional data and price

list 6d.

All parts available separately including

neat two tone plastic case as illus-

trated. Uses.new type of ferrite rod

tuning and sensitive reaction circuit
or high gain. COMPLETE KIT AVAILABLE
€4.15.0 (Plus 116 post)
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‘RADIO DIVISION -

This has been designed to eliminate the
principal causes of I.F. interference: R.F.
Heating Equipment, Diathermy Equipment,
Industrial and Medical Equipment, Local
Oscillators, Forward Scatter Transmissions.

Where a requirement arises for a com-
pletely assembled and screened high-pass
filter, then Type C.263 can be supplied in an
aluminium can, having a co-axial socket mount-
ed at one end and a short length of co-axial
feeder, suitably terminated with a plug, at the
other end. By this means the filter may be
connected directly in series with the aerial
feeder of a T.V. receiver and no further ad-
justments would be necessary.

The unit offers very high attentuation at
frequencies of 38 m/cs. and below, and thereby
prevents pick-up of the interfering signal by
the I.F. Amplifier circuits.

This unit has been approved by and
supplied to the G.P.O.

The dimensions of the canare : 41"x1}”
diameter with a co-axial lead 9" long.

The unscreened units can be offered
to manufacturers for direct installation in their
equipments. Further details may be had on
application.

List Price 29/6 each.

W.3 - Tel: ACOrn 0061
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Ersin Multicore

SEE THE DEGGA ASSEMBLY
DEMONSTRATION ON THE
|  MULTIGORE STAND AT THE
RADIO SHOW 1957 < p

Manufacturers who have co-operated with Multicore
% Solders Ltd. at previous Radio Shows

BUSH RADIO .... 1947 PHILIPS

EMI/HMV .. ..... 1949 ELECTRICAL LTD.. 1953
G.E.C. LTD.......1950 FERGUSON ......1954
E. K. COLELTD... 1951 R.G.D...........1355
PYE LTD........1952 A.J.BALCOMBELTD 1956

7LB. REELS

Savbit Type 1 Alloy is supp-
lied on 71b. Reels for factory
use. Ersin Multicore 5-core
Solder is also available on
these reels in 6 standard tin/
lead alloys and 9 gauges.
Prices on application.

SAVBIT 1LB. REEL

Approximately 170 ft. of 18 s.w.g.
Ersin Mutticore Savbit Type 1
Alloy is supplied on this reel. It is
invaluable to all who are interested
in cutting down on bit replacement
and maintenance costs. 15/- each
(subject).

HOME CONSTRUCTOR’S

Bib WIRE STRIPPER

AvucGusT, 1957

TYPE 1 ALLOY

VAL

SOLDERING IRON
REPLACEMENT COSTS

In common with other leading manufacturers of radio

and television equipment, Decca Radio & Television Ltd.
realise the necessity of reducing solder bit wear to save the
costs of solder iron replacement. They are using Ersin
Multicore SAVBIT Type 1 Alloy exclusively on their pro-
duction lines. This new alloy prolongs the life of solder
bits by 10 times. Visit the Multicore Stand 61 and see the
soldering demonstration by Decca operatives, assembling
record player amplifiers, and inspect the full range of
Multicore Products on display.

SIZE 1 CARTON

This popular pack is now supplied containing
53" of 18 s.w.g. Savbit Type 1 Alloy or with 4
speCLﬁcauons of standard tinflead alloys :

5
BN IN“’P Ha""

sAVB" vBIT

i l' Catalogue |  Alloy Approx, length
% L | _ Ref. No. Tin Lead | S-W-G. | per carton
oy J’ CI6014  60/40 | 14 | 19 feer
0 ; C 16018 60/40 | I8 | i feet
Ci40i3 | 40060 | i3 17 feet
5/- each (subject). C 14016 40/60 16 | 36 feet

Bib REGORDING TAPE

2/6 PACK

Nowavailable containing
alternative specifications:
19 ft. of 18 s.w.g. 60/40
alloy or, for soldering
printed circuits, 40 ft. of

225.w.g.60/40 alloy. Both ] m

wound on reels.

AND CUTTER

This 3 in 1 tool stripsin-
sulation without nicking
the wire, cuts wire cleanly
and splits plasticextruded
twin flex. Adjustable to
most wire thicknesses.

(e ” 3/6 each (subject).

SPLIGER An excellent splicer
incorporating many refinements and
qulckly saving its cost in tape econ-
omies. Complete with razor cultor

J 7

18/6 each (subject).

MULTICORE SOLDERS LIMITED, MULTICORE WORKS, HEMEL HEMPSTEAD, HERTS. (BOXMOOR 3636)



